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Foreword

Paediatrics is often thought of as following two main
routes. One is that of ultratechnology and ever-
narrower specialization. The other is recognition of
child health in a community context, related to family
circumstances (especially the health and welfare of
mothers) and influenced by the environment, social
stresses, economic limitations, cultural attitudes and
practices, and policy decisions and priorities based on
the political system.

Neither is right, but rather a balance is needed.
Thus, preventive programmes, such as immunization,
depend on refined technology to produce appropriate
vaccines and devise workable equipment for effective
‘cold-chains’. Curative paediatrics, especially simpli-
fied methods in appropriate technology, has to be
underpinned by science - both by necessity and to
achieve acceptance by orthodox members of the Estab-
lishment. Examples include the work of gastroentero-
logists on the intestinal ‘sodium pump’ and how this
can be ‘primed’ and made more effective by glucose.
In this way, essential scientific credence has been
given to the seemingly simple methods of oral rehydra-
tion, using prepared ORS packets or home-made mix-
tures of sugar and salt or dilute rice (or other staple)
gruels.

However, as always, it can be difficult to persuade
physicians, including paediatricians, to acquire a com-
munity perspective, understanding and, still more, a
truly active role. This is often in part because of their
training which frequently remains predominantly
clinical - ‘we teach what we have been taught’. How-
ever, things are changing in some more enlightened
training establishments, and the trend is certainly
indicated in this Fourth Edition.

Sound clinical work, as in a hospital environment, is
vital and will always remain a major need. This

approach alone cannot begin to touch the major issues
of child health. Some of these may be beyond the scope
of the paediatrician or of medical science. Nevertheless,
an awareness of the need for an advocacy role has to be
cultivated. In this way, advice and guidance may begin
to move those in power towards policies which can
improve community child health.

The ‘complete’ paediatrician anywhere, but espe-
cially in less technically developed countries, often in
tropical regions, needs to be much more than a
blinkered ‘vertical’/‘horizontal’ expert. Rather, there
is a need for ‘lateral’ thinking, training and action. This
implies realization of the wide range of factors needing
consideration in child health work and also recog-
nization of the value of a dove-tailed curative-pre-
ventive approach, as part of a team including paedia-
tricians, nurses, community health workers and
(importantly) parents, particularly mothers, in the
community itself.

The present edition of Diseases of Children in the Sub-
tropics and Tropics moves in this direction and will most
certainly be valuable not only as a clinical reference
text. My hope is that it will also persuade its readers that
a paediatrician should not only be clinically sound, but
also able to recognize the wider community issues
involved in the causation of problems and the need for
imaginative interdisciplinary programes to improve the
outlook for life and health of mothers and children in the
Third World.

D.B. Jelliffe, MD, FRCP.

Professor of Public Health and Pediatrics,
Director, International Health Program,
School of Public Health,

University of California,

Los Angeles, USA



Preface

The fourth edition of this book incorporates significant
advances in technical knowledge and also takes into
account the widening role of paediatricians in the health
care of children in developing countries. As in earlier
editions, it seeks to provide paediatricians with an up-
to-date review of the diseases of children encountered in
the tropics, together with their diagnosis and treatment,
with particular reference to the practical management
of difficult problems facing the busy doctor. Technically
there have been spectacular advances since the last
edition, for example oral rehydration and drugs for the
treatment of schistosomiasis, neonatal septicaemia and
malignant diseases in childhood. There have also been
setbacks, such as increasing drug resistance in malaria
and leprosy. The mechanisms of many nutritional,
genetic and metabolic disturbances have been
considerably clarified and means of early detection of
disease and the identification of risk to health factors
have been developed even though many need yet to be
adequately applied.

The vital relationship of the health of the mother to
the well-being of the child has become a major concern
in developing countries since the last edition was
published. A new section has been added to focus on
practical care for pregnant women, the management of
labour and delivery, the care of the newborn infant, and
the organization of perinatal care.

Doctors are becoming increasingly aware of the
limitations of a largely hospital and curative based
medical education in preparing practitioners to play a
leading part in child health. This edition is intended to
prepare its readers for the task of improving the health
care of children in the developing world.

The environment remains the major determinant of
child health. The balance of influence changes in favour
of the child wherever there is stability, education,
economic growth, more equitable distribution of
resources and a political will to improve the health of
mothers and children. In contrast, national and inter-
national economic constraints and political conflicts

have profoundly damaging effects on child health, both
through diminished government budgets available for
services and through decreased parental employment
and income. Likewise, the grim consequences of
natural and man-made disasters have highlighted the
vulnerability of mothers and children, for example,
among refugees.

Increasingly efficient and penetrating communica-
tion is also having its effects throughout the world. The
shrinking globe has exposed traditional ways of life to
the stimulus, advantages and distortions of other
cultures. Extended family units, which have buffered
the mother and child from severe physical and social
deprivation, are tending to break up. There is a steady
migration of people from country into city and agricul-
ture to industry while urban unemployment continues
to increase. The impact of modern, ecologically
inappropriate advertising has adversely influenced
many child-rearing practices such as breast-feeding, as
well as the prescribing of drugs.

Alongside these potentially harmful developments
there has been emerging a world-wide emphasis on the
extension of primary health care to the community.
This has been accompanied by a growing sense of the
importance of local participation in the provision of
community-based health care. There has been a new
recognition of the enhanced role of community selected
health volunteers, including trained indigenous healers
and health attendants, not only in effecting changes of
attitudes and behaviour towards health but also in
gathering information about the incidence and causes
of ill health within a community.

Those concerned with paediatrics need to become
vigorous advocates of child health services and of
legislation which favours mothers and children. This
requires persistent education, persuasion and, in
political terms, lobbying of those in control of
budgetary priorities and national policy. New skills in
communication and teaching methods are required.
The complete paediatrician needs to know about



viil  Preface

critical pathway analysis, discreet education and
persuasive presentation as well as about the murmurs of
mitral stenosis and the clinical picture of malaria.

Against this background the present edition sets out
to achieve a difficult but essential blend. Each section
attempts to find a balance between clinical and applied
paediatrics; between curative and preventive medical
care; between disease in the individual child and in the
community; between maternal and child health,
acknowledging that mother and child are biologically
and psychologically an inseparable dyad throughout the
reproductive life of the one and the prenatal, neonatal
and early pre-school life of the other. A balance has to
be struck between the assembly of information and
instruction needed by the paediatrician in the reference
centres of excellence and the study and practice of
management at the level of primary care.

The book therefore aims to be a readable specialized
reference source appropriate to the care of children in
well-equipped hospitals. In addition, it describes
explicitly the presentation and management of child-
hood disease problems in a way relevant to the practice
of primary and preventive health care of the children in
their communities. Furthermore, the perspectives of
this edition are intended not only for those dealing with
the practice and problems of child health now but also
for medical students who will be the practitioners and
leaders of health care in the future. It is very important
that we share our hopes and ideals with those to whom
they will become realities. The present publication is
therefore geared to the training of medical students as
well as offering a resource for general practitioners,

primary health centre doctors, paediatricians and those
responsible for the planning and administration of
maternal and child health services in the developing
world.

The sudden and unexpected death of Michael
Parkin, as this edition has gone to press, is a grievous
loss to us all. It has been a great privilege to have
worked with him as a member of our team in editing
and writing parts of this edition. In spite of his many
commitments he joined us gladly and his contribution
to its production has been substantial. Michael was
dedicated to family life in the North East of England,
where he was known and loved by many parents and
children. Sheila, Michael’s wife, shared his commit-
ments to the well-being of children throughout the
world. She would join us in the hope that this book will
enable many to appreciate and share Michael’s care for
mothers and children and the ways in which he
practised this care. In his wide travels he made it clear,
as he writes in his introduction, that the principles and
practice he learned and taught in Newcastle were rele-
vant to all parts of the world. It was characteristic of
Michael that he introduced the section on growth and
development with a verse from the Bible. We are grate-
ful that he was able to complete this task.

Paget Stanfield
Michael Chan
Martin Brueton

Tony Waterston
1991
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There must be very few doctors working with children
in the closing years of the twentieth century who do not
accept two cardinal statements about child health: first,
that children cannot be considered apart from their
family and society; and second, that doctors treating
sick children in hospital have a wider responsibility
for those outside who fail to reach their wards. It has
taken time for these messages to penetrate into medical
education, and to a wider public, through the efforts of
prescient thinkers in developing and developed coun-
tries. The concepts of integrated health care, of health
promotion, of a group approach in addition to indi-
vidual care, and of the political content of health are
now widely accepted and have been well-publicized
both by the World Health Organization and by
UNICEYF in its annual reports on The State of the World’s
Children.

It might with logic be asked, why have a section on
mother and .child health in a textbook on children’s
diseases? To answer this question, we need first to
define health. Many doctors find the World Health
Organization definition (a sense of complete physical,
mental and social well-being) tendentious and illusory;
such a state is unlikely to be achieved in most parts of
the world, even if it is the ideal, and progress towards
such a state is impossible to measure. However,
measurement of health is essential if we are to use the
more positive term health promotion in addition to the
rather negative ‘disease prevention’. Indices are now
available to measure health.! This section is entitled
‘maternal and child health’ because the health of the

mother is intimately bound up with that of the child,
and because similar approaches are needed in the
delivery of paediatric and obstetric care. But perhaps in
the future, family health will become the more correct
term. Its use would not only encourage the inclusion of
fathers, but also of grandparents, uncles and aunts.
Fathers are essential to families and the recent spate of
publications on fatherhood*? is a sign of the times. The
fact that in many families, the father is absent or contri-
butes little to child care does not negate this - thereisa
trend towards more paternal involvement and we hope
that paediatricians will encourage this. Children need
fathers too.

However, the above concepts have tended to suffer
from excessive rhetoric and require illumination by
detailed examples; they also require the application of a
scientific approach. Health workers should not assume
that public participation in health is an easy aim to
achieve, nor that prevention in the community can
succeed without special skills and long effort. In this
section of the book we hope to provide the evidence for
the effectiveness of the Primary Health Care approach
(further defined on p. 26ff.) by giving the reader access
to the basic sciences of preventive medicine: epidemio-
logy, anthropology, psychology and sociology among
others. A good grasp of politics is also needed but
perhaps, like medicine, politics is more of an art than a
science. The political content of medicine has long been
recognized: it was Virchow who stated in the nineteenth
century, ‘Politics is nothing more than medicine on a
grand scale’.
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The world situation

Globally, the annual death toll of mothers and children
is still appalling and despite improved delivery of health
care there is little light on the horizon because of
the overall socio-economic depression affecting most
developing countries. Experience in Western Europe
has shown that health inputs alone contribute little to
mortality reduction - improved nutrition and hygiene
are more important factors. However, health measures
which are appropriately targeted and which are inte-
grated with initiatives from other sectors are effective,
as some very poor countries have shown (see Fig.
1.1.1).

Improved care has barely touched the ‘gap’ area
between the last antenatal visit and the first postnatal
contact. Upwards of 80 per cent of women in develop-
ing countries deliver at home, attended by older female
family members or traditional midwives. Both mother
and child pass this perilous time hidden and effectively
out of reach from any health facility. The recent unveil-
ing of the magnitude of neonatal tetanus mortality by
dint of retrospective surveys has emphasized the high
and, for the most part, unrecorded maternal and peri-
natal mortality and morbidity rates in these countries.

Figures 1.1.2-1.1.7 illustrate the problems. In most
developing countries children make up 50 per cent of
the population and this proportion is not decreasing.
The world figures for death rates and causes of death at
different ages are shown, as well as comparisons
from high, middle and low-mortality countries. It is
important to remember that there are differences
within, as well as between, developing countries and
this is illustrated by an example from Asia (Fig. 1.1.6).
Such disparities are the result of the ‘dual economy’

(72}

£ High mortality

o)

g a0 .

8 ol ey

1S] = N s

- ~ X

& 200 SO ON .

= B ~. ~ \’ Bangladesh
8 150l "~ \\ Sudan
ES N, N

w \.\ .\

é 100 — N~ e Turkey

-

2 50+ e Jordan
3

o ' I |
= 1960 1980 1988
(5]
Fig.1.1.1

Children 1990, by permission of the Oxford University Press.)

which exists in many low-resource countries and which
is further discussed below.

It is now well-known that the most common causes of
death in these countries are malnutrition, infectious
diseases and (for mothers and children) childbirth. It
should be remembered, however, that child morbidity
and disability also form an increasing burden, parti-
cularly in situations where medical services prevent
child deaths but do not combat their causes. Some of
these conditions (for which accurate figures are rarely
available) are outlined in Table 1.1.1. The burden
these conditions present to the community is enor-
mous, yet they are highly amenable to prevention. If
preventable, why not prevented?

Causes of high mortality and morbidity

The multiple origins of child and maternal deaths are
now well understood. Detailed analysis of causes will be
found under the various disease sections but we will
examine more closely here two of the fundamen-
tal factors: the socio-economic background, and the
structure of medical services.

Socio-economic background

Most of the diseases of developing countries are
poverty-associated rather than purely tropical diseases
and the spectrum is very similar to that seen in Europe
in the nineteenth century, as shown in Table 1.1.2.
There remains a close association between economic
status and child deaths as illustrated by Fig.1.1.8
comparing economic development and infant mor-
tality. Poverty contributes to child deaths for
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Disease Disability

Recurrent diarrhoea Malnutrition; time off school

Malnutrition Mental and physical stunting;
infections; blindness
Measles Malnutrition; blindness; cancrum

oris

Whooping cough Mental retardation; respiratory

impairment

Polio Paralysis and deformity

Tuberculosis Respiratory impairment; chronic
bone disease; mental retardation;

deafness
Malaria Anaemia

Helminth infections;
hookworm; ascaris

Anaemia; mental and physical
stunting

Bilharzia Liver disease; renal disease

Trachoma; vitamin Blindness

deficiencies

Neonatal jaundice;
birth asphyxia

Deafness, cerebral palsy

Accidents Physical handicap
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0.3 Million
(3%)
|

Annual infant deaths
(0 - 11 months)
10.7 million

0.1 Million
%)

Annual child deaths Fig.1.1.2 The developing
(1 — 4 years) world’s share of population,
4.5 million births and deaths (1983).

(Reproduced from State of the
World’s Children 1984, by
permission of the Oxford Univer-
sity Press.)

various reasons, some of which are listed in Table
1.1.3. It is always worth asking the fundamental
question ‘Why?’ when a child is admitted to hospital
with a problem. Werner has shown the value of this
approach well (see Fig. 1.1.9).

‘Development’ has a harmful effect on particular
sectors of the population within low resource countries
as a result of the so-called ‘dual economy’. This
phenomenon is also recognized within industrialized
countries for the same reasons. In the very high-
mortality countries this disparity is less noticeable,
since the population is almost entirely rural and depen-
dent on subsistence. Urbanization is occurring less
rapidly in these countries and everyone remains poor.
However, in the medium-mortality countries poverty is
more and more an urban phenomenon. The rural
population suffers relative poverty but, except when
affected by drought or war, are able to live at sub-
sistence level. It is the drift to the cities, the result of
national and international development, which leads to
the dual economy whereby a relatively well-off élite is
dependent for its servicing on the poverty-stricken
masses living in the slums and shanty towns. Table
1.1.4 illustrates the degree of urbanization in develop-
ing countries. To some extent, urbanization is
encouraged by patterns of agricultural development
which favour capital-intensive cash crops such as
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developing countries.

in developed and

tobacco, cotton, tea and coffee and, more recently,
exotic fruit and vegetables intended for the luxury
markets of the richer countries. For those moving to the
cities, the only work to be found in the informal sector is
in ministering to the needs of, or robbing, the well-

off - which includes food marketing, personal services
and petty crime. The environment in which such
families are forced to rear their children in the peri-
urban and inner-city ghettos is appalling, with inade-
quate housing, poor sewage and water supplies, limited
health services and an absolute dependence on the cash
sector for food and resources. It is hardly surprising that
in these circumstances there is a shift to bottle-feeding
(copying the habits of the well-off), weaning diets are
inadequate, malnutrition and diarrhoea are rife, and
families break up as the mother and often older children
are forced to work - yet no appropriate child-care
facilities are available. It is the exception for urban
‘development’ funds to trickle down to the inhabitants
of the inner-city or periurban slums.*

This picture of gloom is hardly lightened when we
look at the overall relationship between spending on
health and on other sectors of the economy. World
Bank figures show that the 43 countries with the highest
infant mortality rates (over 100 deaths per 1000
livebirths) are currently spending three times as much
on defence as on health. Yet at the same time, aid from
industrialized countries has fallen from 0.51 per cent of
their combined GNP in 1960 to 0.37 per cent in 1982,
During this period (see Fig. 1.1.10) arms spending has
increased world-wide and we now have a situation
where the more developed countries spend 20 times as
much on the military as on development assistance,
while developing countries spend twice as much on
arms as on the health of their children. In a significant
number of countries, war (either internally or
externally mediated) is a major cause of death of
children.

These grim statistics illustrate the interdependence of
health and development and show that political factors
lie at the root of the major health problems affecting
mothers and children. Only a redistribution of national
resources, both within countries and between rich and
poor countries will begin to affect the balance in

Table 1.1.2 Death rates (per million) in 1848/54 and 1971 in England and Wales

Percentage of reduction

1848/54 1971 attributable to each category

Conditions attributable to micro-organisms (communicable)

Airborne diseases 7259 619 40

Water- and food-borne diseases 3562 35 21

Other conditions 2144 60 13

Total 12965 714 74
Conditions not attributable to micro-organisms 8891 4070 26

All diseases 21 856 5384 100

Reproduced with permission from Sanders, D. The Struggle for Health, 1985, Macmillan.
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Fig. 1.1.4 Countries with the greatest number of infant deaths (1975-1980). (Reproduced from State of the World’s Children

1984, with permission from the Oxford University Press.)

Table 1.1.3 Poverty and child death

Underlying factor Cause of death

Poor land; urbanization and Malnutrition
migrant [abour; low income;

low parental education

Overcrowding; lack of
water/latrines; lack of
appropriate health services

Infectious diseases

Maternal malnutrition; lack of
health services; low parental
education

Maternal/neonatal deaths

Table 1.1.4 Proportion of urban population and projected
increase in 109 developing countries (1980-2000)

1980 2000
Proportion urban No. (%) No. (%)
population (%) countries countries
0-25 41 (37) 19 (17)
26-50 38 (35) 32 (29)
51-75 22 (20) 42 (38)
Over 75 8 (7) 16 (15)

Reproduced from Ebrahim GJ, Social and Community Paediatrics in
Developing Countries, 1985, Macmillan.

favour of the disadvantaged. The countries which have
attempted this have achieved a measure of success, as
outlined below.

Effect of development on the environment

‘Development’ affects health not only through urban-
ization but by its effect on the land. Population pressure
and the lack of national energy policies leads to a
shrinking of forested land as trees are cut down for
firewood. This not only makes the women’s tasks heavy
(for who collects wood but the women ?) but also causes
soil erosion and makes the land less productive. Land
policies which encourage the production of cash crops
by commercial farmers cause malnutrition in at least
three ways: less food is grown for local consumption;
small farmers stop producing and become labourers, so
entering the cash sector (but farm workers are often
very poorly paid); and the land requires expensive
fertilizer to grow crops to international standards, with
consequent diversion of scarce foreign exchange. There
are many complex interrelationships between agri-
culture and health which merit deeper study by
thoughtful paediatricians.




8 Introduction

5000}~

4000

3000

2000

Deaths per-100000 population

1000

El Salvador
{rural)

Recife

{Bolivia) (rural)

I___l Immaturity

Key:

D All causes

£

c

g over301

8 201 - 300 |

g 101 - 200 18

& s51-100

§ 21-50 32

$ under20 |181
3

o IMR (infant deaths per 1000 livebirths)

Fig. 1.1.6 Income and infant mortality, New Delhi (1969-74).

(Reproduced from State of the World’s Children 1984, with per-
mission from the Oxford University Press.)
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Agricultural labourer 43
Deaths per 1000 livebirths

Fig. 1.1.7 Occupation of household head and child death rate,
Matlab, Bangladesh (1974-7). (Reproduced from State of the
World’s Children 1984, with permission from the Oxford Uni-
versity Press.)

LaPaz SanJuan Monterrey Santiago Kingston
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Fig.1.1.5 Mortality in children
under five years of age from all

b7z

Califoria causes and from  nutritional
St.Andrew suburban  deficiency and immaturity. (Repro-
duced with permission from

Sanders, D. The Struggle for Health,
1985, Macmillan.)

Health service delivery

Any discussion on methods of prevention must take into
account the past role of the health services in its effect
(or lack of it) on the pattern of disease in children.
Writers such as Cicely Williams, Morley, Illich and
McKeown have analysed the over emphasis of these
services on disease, on the curative approach and on
high-technology medicine practised in large hospitals,
to the detriment of health, prevention and community-
based medicine. Two memorable statistics tell us that
the cost of one bed in a major teaching hospital in Africa
would pay for the upkeep of a rural health centre, while
250 such centres could be built for the same price as that
large hospital. The historical evolution of curative care
for the individual has made this situation inevitable.
Doctors are trained to treat sick people, ill people
desperately want help, and the well-off are better at
finding help than the poor. Criticisms of this situa-
tion are less helpful than attempted solutions, and it is
essential to remember that adequate curative services
provided appropriately at primary, secondary and
sometimes tertiary level are a necessary part of any
primary health care programme.
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A further constraint in the health sector in addition to
the maldistribution of services is the professional
attitude of many medical personnel which again
Werner illustrates well (Fig. 1.1.11).

Health workers in the past were taught not to disclose
information to patients as this might cause anxiety and
confusion and would not be understood. Sanders
considers® that doctors deliberately withheld health
knowledge in order to retain their control over the
health care system. Whatever the reason, the fact is that
doctors have tended to play little part in effective health
education or promotion. Since they set an example and
teach many of the other cadres in the service, this defi-
ciency is soon replicated throughout the system; hence
the importance of improving training as a way of
improving the system (see pp. 114-28).

A third factor in the health services which more
positively contributes to ill health is iatrogenesis, or
medically-induced sickness. Two areas where this is
particularly obvious are bottle-feeding and the misuse
of potent drugs. The reasons for harm are not positive
intent but the increasing technological orientation of

the system, as well as the intervention of the commercial
sector in health. Doctors have been passive partners in
this process, perhaps failing to recognize its side-effects.
Thus, the swing to artificial feeding is influenced by
hospital practices (e.g. separation of mother and baby
after birth) and by commercial promotion of breast-
milk substitutes (see p. 100). Drug misuse is accelerated
by opportunist sales tactics, by excessive medical
prescribing, by a demand for injections (at first doctor=
induced), and by the lack of government controls over
the sale of potent drugs on the open market. A single
example illustrates the tragedies which may result from
the unrestricted commercial sale of drugs in poor
countries:

As the boat drew into the shore we heard a strange sound from
the bank. A woman was crying. We found her with a dead
baby in her arms and a collection of medicine bottles beside
her. She had spent all her money on these expensive drugs.
She could not understand why they had not saved her baby.
This Bangladeshi woman had never been told what was
obvious to the doctor who found her. The baby had become
severely dehydrated from diarrhoea. Her death could have
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: What caused Luis’s illness?
Tetanus — the tetanus bacterium.

: BUT WHY did the tetanus bacteria attack Luis and not
someone else?
Because he got a thorn in his foot.

: BUT WHY did that happen?
Because he was barefoot.

: BUT WHY was he barefoot?
Because he was not wearing sandals.

: BUT WHY not?
Because they broke and his father was too poor to buy
him new ones.

>0 »0 »0 » O 2O

BUT WHY is his father so poor?
Because he is a sharecropper.

BUT WHY does that make him poor?
Because he has to give half his harvest to the landholder.

: BUT WHY?
(A long discussion can follow, depending on conditions in
your particular area.)

0 20 20

o)

: Let us go back for a minute. What is another reason why
the tetanus bacteria attacked Luis and not someone
else?

A: Because he was not vaccinated.

: BUT WHY was he not vaccinated?
Because his village was not well covered by the
vaccination team from the larger town.

>0

: BUT WHY was the village not covered?
Because the villagers did not cooperate enough with the
team when it did come to vaccinate.

>0

Q: What is another reason?
A: The doctor refused to let the midwife give vaccinations.

BUT WHY did he refuse?
Because he did not trust her. Because he thought it
would be dangerous for the children.

WHY did he think that way? Was he right?
(Again a whole discussion.)

BUT not all children who get tetanus die. WHY did Luis
die while others live?
Perhaps it was God’s will.

BUT WHY Luis?
Because he was not adequately treated.

WHY NOT?
Because the midwife tried first to treat him with a tea.

WHY ELSE?
Because the doctor in San Ignacio could not treat him. He
wanted to send Luis to Mazatlan for treatment.

BUT WHY?
Because he did not have the right medicine.

WHY NOT?
Because it is too expensive.

=0

rO XO X0 X 020

BUT WHY is this life-saving medicine so expensive?

(A whole discussion can follow. Depending on the group,
this might include comments on the power and high
profits of international drug companies, etc.)

0 20 20

BUT WHY did Luis’s parents not take him to Mazatlan?
They did not have enough money.

WHY NOT?
Because the landholder charged them so much to drive
them to San Ignacio.

WHY did he do that? (A whole discussion on exploitation
and greed can follow.)
A: Because they were so poor.

20 »0O

0

Q: BUT WHY are they so poor? (This question will keep
coming up.)

Fig. 1.1.9 A group discussion is presented with a story about the death of a boy called Luis. To help the group recognize the
complex chain of causes that led to Luis’s death they play the game ‘But why . . .?". Everyone tries to point out different causes. Each
time an answer is given, the question ‘But why . . .?" is asked. This way, everyone keeps looking for still other causes. If the group
examines only one area of causes, but others exist, the discussion leader may need to go back to earlier questions, and rephrase
them so that the group explores in new directions. The question game might develop as shown above. (Reproduced from Werner D,

Bower B, Helping Health Workers Learn, 1982.)

been prevented with a simple home-made solution of water,
salt and sugar. No amount of medicine could have kept her
alive. (Melrose D. Bitter Pills. Oxford, Oxfam, 1984.)

It is because some doctors are too closely associated with
such tactics, that they are sometimes seen more as a part
of the problem of under-development, than as a part of
its solution.

Primary health care

It is heartening to see from UNICEF figures

(Fig. 1.1.1) that some countries are succeeding in
improving their children’s health, and these examples
should be proclaimed by paediatricians everywhere.
There is no reason now for any country to fail to show
progress on the child health front - even though major
improvements will depend on reforms in international
trade, aid and finance. Within poor countries WHO
and UNICEF have shown unquestionably that primary
health care can improve the lot of the poor but a strong
commitment to its implementation is essential, as well
as an understanding of its radical nature. Governments
practising primary health care need to have close
contact with their people; it would be hard indeed for a
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country which neglects human rights and which gives
its people no political or economic power to practise
true primary health care.

Primary health care depends on:

health workers at grass-roots level;
integration of prevention with cure;

® recognition in secondary/tertiary care of the priority
of primary health care;

® integration of health with other sectors of the
economy;

® involvement of people in their own care, including
planning.

There is an increasing recognition that health care
at primary level is a synthesis between health care
delivery and community-based health care (which
people generate for themselves). Such programmes
require considerable skill and experience and are
better organized locally (‘horizontal’) than through
national or international directives (‘vertical’). The
community is encouraged to identify and select some
of its own members for a short training in health
care. Training will include ‘awareness developing’
or ‘conscientization’ as described by Paulo Freire
in Brazil® and further discussed by Werner.” Shaffer®

Press.)

Thinks:
Your children get sick because of your
dirty habits. You don’t mean any harm,
you just don’t know any better

Listen carefully!
I will tell you what to do

Fig. 1.1.11 Attitude of medical
personnel. (Adapted from Werner
op. cit) This teacher assumes
ignorance among those being
taught and gives advice which is
inappropriate for the moment and
impractical. Health education to
parents should relate to theirimme-
diate needs and build on their con-
siderable knowledge of children,
child care and the constraints
under which they live.
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has summarized the training required in mnemonic
form as LePSA: Learner-centred, Problem-posing,
Self-awareness-creating and Action-demanding. The
learners are encouraged to answer their own questions:
what are our problems and their causes, how do we
measure their importance, what can we do about them
and how, or where do we find help? The job of the
health service then becomes one of helping to start the
process and planning, providing knowledge and some
technical resources and monitoring and encouraging
progress.

The role of traditional medicine

The need for cooperation between Western and tradi-
tional medical systems is increasingly accepted in both
developed and developing countries, mainly as a result
of a greater emphasis on the ‘whole person approach’
and the recogrition of the cultural connections of
health. The traditional healer does assess the patient in
the context of his/her family, culture and environ-
ment. However, the difficulties of cooperation between
doctors and traditional healers should not be under-
estimated and more research in this area is much
needed. Traditional healers are sometimes quacks, may
overcharge their patients and can cause iatrogenesis
just as much as private medical practitioners do. Each
side needs to learn how the other works and traditional
healers will need to modify their knowledge and practice
if cooperation is to develop fruitfully. Such cooperation
has developed faster in the field of traditional midwifery
and we hope that the next decade will show similar
experiments in a wider field of traditional medicine.

Women and children in primary health
care

Several critical constituents of a primary health care
programme identified by UNICEF as pertaining parti-
cularly to children are:

Growth monitoring
Oral rehydration
Breast-feeding
Immunization.

These are presently organized as vertical programmes
and ignore the ‘community participation’ component
as well as economic factors (e.g. pure water supplies are
just as important as oral rehydration).® However, they
do serve to highlight key preventive techniques. To the
acronym GOBI are added three Fs which are directed at
women’s health: female education, family spacing and
food supplementation. The grudging acceptance of the

place of women in development was one of the side-
effects of the UN Decade of Women. It is now per-
ceived, at least by the aid agencies, that women’s
influence in agriculture, in rural businesses, in health
and in the domestic environment is pre-eminent and
must be recognized in political and economic planning.
Where this has happened, the success has been remark-
able. An example is Kerala, one of the poorest states of
South India which now has the lowest population
growth rate in the country - seemingly because of its
emphasis on female education (see p. 91).

In the long run, socio-economic advances are likely
to make a greater contribution to disease reduction than
specific medical interventions (with the possible
exception of immunization).

Children’s rights

It is only in the last three decades that political recogni-
tion has been given to the rights of children - though
major religions have, for a long time, done the same.
The United Nations has drawn up a Charter of
Children’s Rights now formulated as a convention. Yet
child abuse, which includes neglect, abandonment,
sexual exploitation and torture, is becoming common
all over the world. It could be said that malnutrition of
early childhood amongst the young of the Third World
is an example of child abuse by the developed world.

Accompanying the recognition of the rights of the
child, is the realization of the way children can join in
their own health care and that of their siblings. The
child to child approach!® makes use of this capacity of
children to influence society at large and is evidence of
new enlightened attitudes in those delivering child-
care.

The role of doctors in primary health
care

Even though most preventive work in maternal and
child health will be carried out by health workers other
than doctors, the medical role in primary health care is
extremely important. Doctors are seen as leaders in
health care who set an example for others to follow; they
are responsible for writing the textbooks and teaching
the teachers of many grades of health worker. They are
enormously respected by most patients who are at the
same time members of the general public. It is doctors
who advise government on the priorities and whose
voices are close to the centre of power. Can they rise to
the challenge?

Increasingly, doctors are learning to temper the
excitement of diagnosis in a sick person with the interest




of a community survey; to alternate a postgraduate
lecture on coronary bypass, with a talk on training the
general public in techniques of coronary resuscitation;
to devote resources to haemoglobinometers in place of a
computerized scanner. The pace of change is slow but
accelerating. It will be up to medical schools to adapt
their curriculum to ensure that students are taught in
rural areas as well as in the city; are taught about group
medicine as well as about care of the individual, and the
politics of immunization as well as about measles
management. Many medical schools are proceeding in
this direction. We hope that readers of this book will see
themselves taking on the role of primary health care
promoters — described by Mahler as requiring
‘sagacity, scientific and technical knowledge, social
understanding, managerial acumen and political per-
suasiveness, and become ‘leaders in the social revolu-
tion for people’s health’.!*
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Introduction

In reality, traditionalism, fatalism, an overwhelming
illiteracy, crushing poverty and a sheer lack of alter-
natives guarantee the predominant reliance of the
people on the practice of traditional medicine in Asia,
Africa and Latin America where the majority of the
poor Third World population resides. Some of the
traditions in the Third World countries do seem
similar, although there are large distances between the
areas where these traditions exist. The practice of
extended families and the concept of ‘hot’ and ‘cold’
foods with regard to disease found in South America
and India', demonstrate surprising similarities in
cultures of people living thousands of miles apart.
The means used to cure disease and avoid calamities
in infancy and childhood are usually consistent with
people’s concept of their causes. For example, to
placate spirits, gods and goddesses in India, people
have used sympathetic and homoeopathic magic, sacri-
fices, grandmother prescriptions, ordeals, vows, rites,
ceremonies, prayers and often extensive ritualistic
procedures. It is not only medicine but also blessings
which blended together form the curing practices.
Consequently, in many instances in India, a sick
person not only needs the attention of a medical pro-
fessional but also the assistance of soothsayers,

priests, sadhus (holy men) and other local traditional
healers.

Children everywhere can be said to be born into three
worlds. The first world is that of culture - customs,
ideas and behaviour created for them by their
elders and ancestors (traditional KAP = knowledge,
attitudes and practices). The children are affected by
culture even before they are born. The second world is
that of physical environment (desert, snow, mountains,
etc.). The third world is that of people, i.e. parents and
members of the immediate family (responsible for care
of children), witches and sorcerers (responsible for
harming children) and traditional healers (responsible
for promoting health, preventing illnesses and curing
children when diseases strike).

The local cultural pattern is of great importance for
child health workers for the following reasons.?

e It leads to an understanding of cultural factors
underlying disease patterns in the community.

e Tt gives an insight into people’s values, knowledge of
and attitudes to health and disease.

® It suggests how to ensure from a population the best
cooperation, participation and appreciation of
health work carried out by personnel trained in
foreign scientific medicine.

¢ It may enable scientific medicine to become enriched
by new ideas, methods and teachings.




Traditional KAP in relation to culture and childhood diseases 15

Cultural knowledge, attitudes and practices can be
classified? as those that are good, harmless, uncertain
and harmful. It is always advisable to conduct a KAP
study before embarking on health education, because
only the messages and means of communication which
are shaped according to the culture will have beneficial
impact. Furthermore, good cultural practices can be
utilized by health workers to encourage trust and con-
fidence in their health care provisions.

In this chapter, Africa and Asia are used as typical
examples where culture deeply affects child health and
childhood disease patterns, as well as management of
these diseases. Indian and Tanzanian cultures have
been selected to represent Asian and African cultures
respectively.

Traditional KAP in relation to culture
and childhood diseases

Concept of causes of disease and cure

Both in Africa and Asia, the causes of disease as under-
stood by the majority of rural people fall into two
groups; supernatural and physical.

The supernatural causes of diseases such as small-
pox, chickenpox and measles, include the wrath of gods
and goddesses. In India and neighbouring countries,
such as Bangladesh and Pakistan, when a child has
measles it is believed that a goddess has visited the
home. The goddess has to be propitiated and no
medical or other treatment is allowed, to avoid making
her angry! As a result of this belief, the child with
measles is kept inside the house and visitors are not
allowed. The house is kept meticulously clean inside
and out, and leaves of the neem tree (which have a
bactericidal effect) are exhibited at the front. door
indicating that there is a child with measles in the house.
The child is also bathed with water that has been boiled
with leaves of the neem tree. When the skin rash dries
out the goddess is believed to have left the house. The
child is then sent to the temple where thanksgiving and
offerings are made. It is because of this practice that
India became virtually the last country in South East
Asia to introduce measles vaccine into its immunization
programme in 1985.3

Cultural patterns and childhood diseases

The five aspects of cultural patterns that are of parti-
cular and direct relevance to childhood disease are now
considered.

Preparation for parenthood, mating, pregnancy
and childbirth

Circumcision Female circumcision has been practised
in a number of African countries but is now declining
rapidly. Female circumcision has led to difficulties
at delivery (because of extensively scarred external
genitalia) and this may affect the newborn child.

A variety of operations, ranging from clitoridectomy
to extensive mutilation of labia minora and majora of
the female genitalia, have been reported. In many
instances the operation is performed by non-skilled
practitioners under unhygienic conditions. Serious
complications such as surgical shock, bleeding,
infection, tetanus and retention of urine, which may
lead to death, are not uncommon.

In Sudan and Somalia, the so-called ‘Pharaonic
circumcision’ has been practised on females. In this, the
entire clitoris and labia minora and at least the anterior
two-thirds of the medial part of the labia majora are
removed. The two sides of the vulva are then stitched
together by silk or catgut sutures (in the Sudan) or by
thorns (in Somalia), thus obliterating the vaginal
introitus except for a very small opening posteriorly to
allow exit of urine and menstrual blood. Complete
occlusion of the introitus is prevented by the insertion of
a small piece of wood, usually a matchstick.*

Early marriages and preferences for boys In India, tradi-
tionally, boys and girls grow up to look upon marriage
as a bond which should not be broken. This has had the
effect of making Indian marriages very stable; a good
positive cultural aspect which contributes to good child-
care and child health development. However, in recent
years there have been some suicidal maternal deaths
and broken marriages because wives have been unable
to settle high dowry demands from their husbands
and/or from their husband’s relatives. This is mainly an
urban phenomenon due to a recent trend towards
‘conspicuous consumerism’. This trend if left to
increase will adversely affect children of suicidal
mothers or broken marriages.

Farly marriage has been practised within some
communities in India. However, traditionally, girls
who were married at a young age stayed with their
parents and were allowed to join their husbands when
they reached the age of puberty and slightly beyond. In
recent years there has been a tendency to let married
girls join their husbands before they are old enough to
lead a married life. Girls below the age of 20 years who
bear children tend to produce low-birth-weight babies,
and indeed, 30 per cent of children born in India belong
to this category. Early marriage is one cause of the high
rate of low-birth-weight infants.
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Early childhood and teenage marriages occur in
several other Third World countries like Oman,
Ethiopia and Sudan.* Obvious disadvantages of child

marriages include:

high infant mortality rate;

high incidence of low-birth-weight infants;
early interruption of the education of girls;
necessity of operative surgery during birth.

In Tanzania, circumcision among males and females
is practised among some tribes just before marriage.
Until recently, male and female circumcision was
compulsory by tribal traditions. Female circumcision
is rapidly going out of fashion among educated
communities in these tribes. Circumcision of males is
done during childhood, particularly among the Muslim
communities. Among a few tribes, however, circum-
cision of males takes place when they are about to marry
and is supposed to prepare young men to marry and
have children. Some tribes in South Tanzania practise
circumcision in the bush away from homes. Tetanus,
sepsis and meningitis are the complications which await
some of the circumcised young people. Those under-
going circumcision also receive sex education. In North
East Tanzania, specially nutritious feeds are given to
circumcised males and females to make them look
attractive to the opposite sex. Whereas circumcision has
the possible beneficial effect of protecting males from
cancer of the penis, circumcision of females (clitori-
dectomy) leads to scarring of the vaginal orifice, with
the later risk of obstructed labour.

Indian culture has a strong preference for boys.
Parental neglect of female children has led to higher
morbidity and mortality among female infants and
children than among the boys. Female infanticide, until
recently, was practised among some Indian com-
munities. At present, the male to female ratio in India
is 1000:935; cultural preference for boys directly
contributes to this sex ratio.

Marniage among relatives Choice for mating is very
important. Marriage among brothers, sisters, first and
second cousins leads to a high transmission of genetic
diseases. In some parts of India marriage among first
cousins is practised, especially among the Muslims and
Parsees. Among Muslims and South Indian Hindus,
uncles and nieces marry. However, among North
Indian Hindus, cousins are regarded as brothers and
sisters and do not marry. Sickle-cell disease is common
in Tanzania and in some tribal areas in India while
B-thalassemia is widespread in India. These two dis-
cases are hereditary and if near relatives marry, the

chances of their offspring suffering from either disease
will be very high.

In India and Tanzania, pregnant women are
encouraged to eat less so that the child in the womb does
not become too big and cause obstructed delivery. This
practice may contribute to low birth weight and its
associated higher mortality.

Childbirth ~ a dirty process Childbirth in India is
regarded as a ‘dirty process’ in which ‘dirty substances’
like blood, faeces and urine are involved. Both the child
and mother are ‘dirty’ after birth. In India, the delivery
work is traditionally done by the lowest caste, the
untrained birth attendant, with consequent high infant
morbidity and mortality rate. In Nepal, up to 90 per
cent of mothers in some areas deliver babies at home by
themselves without assistance. It is also customary not
to touch the mother and the baby until 40 days have
elapsed after delivery. Such cultural trends have
harmful effects on the newborn. In many places in
India immunization cannot start carlier than three
months because the baby and mother are regarded as
dirty during this period and should not be touched.
This may lead to some children contracting whooping
cough or tuberculosis before they receive DPT or BCG
at three months.

Indigenous medical systems

In India and the neighbouring states of Sri Lanka,
Bangladesh, Pakistan, Afghanistan and Nepal, tradi-
tional, formal, indigenous medical systems exist beside
the Western allopathic medical system. Ayurveda,
Unani, Siddha, Homoeopathy and Naturopathy are
medical systems that have existed in India for
centuries.® Most of these systems have training and
research institutions all over the country. The Govern-
ment of India manages these indigenous medical
systems side by side with allopathic medicine. It is
worth noting that these ‘scientific’ systems have a
‘scientific’ basis just like the Chinese acupuncture
system. However, there are also other non-formal
traditional systems of illness management which have a
deep cultural basis but lack a scientific background.
While these practices may have some marginal bene-
ficial psychological effect on the sick or may be
harmless, some can be extremely harmful. Examples of
such systems in India are bone-setters, herbalists, and a
large group of people generally known as ‘quacks’.
The indigenous traditional medical systems are well
known to the people who have deep-rooted faith in
them. The practitioners of these systems are found in
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rural as well as in urban areas (although practitioners of
allopathic medicine are mostly found in urban areas).
Most people use traditional systems of cure first, or side
by side with Western medicine. The Indian govern-
ment has been trying to integrate the Western and indi-
genous medical systems by running two different direc-
torates of these systems within the Health Ministry.

In Tanzania, the traditional healers do not have
systematized, indigenous medical systems. Most of the
traditional indigenous practitioners have learned their
art from their parents or near-relatives. Some of their
skills are useful in the field of mental health, psycho-
logical problems, and chronic illnesses and some herbs
have positive pharmacological effects. A recent study
done by anthropologist Raimo Harjula in Tanzania®,
indicated that a local traditional medicine man
managed diarrhoea in children according to the
following format.

¢ Symptoms: toddler’s diarrhoea with flatulence but
without blood in stools

® Aetiology: dirty or unsuitable food

® Remedy: ‘Mamiso’ - a local name of a local plant
(Bidens pilosah)

® Usage: the flowers of this plant are boiled and the
solution is administered as the remedy - 15-20
flowers are needed for one dose taken twice a day

The plant has been chemically analysed and its
extracts have shown antibacterial activity against
a variety of microorganisms, including five enteric
pathogens. One merit of the remedy is that the child
gets some sort of oral rehydrant which may be benefi-
cial, although the rehydrant may not have the amount
of salts required.

Each practitioner has his or her own methods. Some
of their treatments have no scientific basis and are often
harmless, but some can, at times, be harmful. There is
a traditional healers association which is largely a trade
union rather than a professional body. The Govern-
ment of Tanzania has set up a research unit’ to study
cures that might have a scientific basis and to attempt to
integrate them into the national health system.

Food habits and taboos

Food habits have deep psychological roots and are
associated with love, affection, warmth, self-image and
social prestige. Diet is influenced by local conditions
(soil, climate) and religious customs and beliefs. Vege-
tarianism is given a place of honour in Hindu society®.
Hindus (over 75 per cent of India’s population) do not
eat beef. Children of a pure vegetarian society do not

get access to animal protein, except milk. Animal
protein is abundant in most parts of India and the
cultural taboo in giving animal protein (beef) to
children may contribute to iron and folate deficiency.
However, it is important to note that pure vegetaria-
nism (no milk and milk products) may protect against
metabolic diseases such as gout and hypercholestero-
laemia. Muslims abhor pork for religious reasons. Eggs
(which are excellent animal protein) are forbidden in
some parts of India among pure vegetarians and among
pregnant women. Women and children are forbidden
to eat eggs in most African cultures, including
Tanzania. Eating and drinking from common utensils
is considered a sign of brotherhood among Indians and
Tanzanians, but diseases such as oral and gastro-
intestinal infections can be spread easily in this way.
Hindus, especially those from the South, do not eat
from a common plate. They will not put their lips to a
glass of water, but rather pour water into the mouth so
that the glass remains clean for somebody else to use.
Men are served the best part of the food; children and
women take whatever remains, usually quantitatively
smaller amounts and qualitatively inferior with adverse
nutritional consequences on the mother and child.

In India, high-protein foods like meat and milk are
considered ‘hot’ foods and not given in diseases such as
diarrhoea, fever and measles. Pregnant and nursing
women are not given eggs, meat or even some legumes
and vegetables because they are considered ‘hot’. In
winter, ‘cold’ things are eaten. Whereas milk is
considered ‘hot’, buttermilk (which also has a high
protein content) is considered ‘cold’ and can be given in
diarrhoea.

Child-rearing practices

The cultural practices of rearing children may be classi-
fied as good, harmless, uncertain and harmful.?

Prolonged breast-feeding which is prevalent in Asia
and Africa is good for infant nutrition and is an effective
contraceptive in areas where family planning facilities
are not available.® The habit of abandoning breast-
feeding following an episode of diarrhoea in the child
(the mother’s milk being pinpointed as the cause of the
diarrhoea) results in more diarrhoea and increasing
malnutrition (see Fig. 1.2.1.).

In India, application of oil or paste of turmeric on the
anterior fontanelle is harmless. The practice of applying
black soot mixed with oil to the eyelids, partly for
beautification and partly warding off the effects of ‘evil
eye’, has uncertain effects on the child which cannot yet
be said to be a good or bad practice. Usually it is
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Fig. 1.2.1 A dirty milk bottle teat used to feed an infant with
artificial milk in India.

harmless medicated carbon oil, but if it contains lead
could lead to poisoning (see Fig. 1.2.2).

However, certain practices in child-rearing have
deleterious effects on the health of children. For
example, the practice in India (and in Tanzania) of
applying cow dung to the umbilicus of the newborn is a
cause of annual deaths of up to a quarter of a million
infants with neonatal tetanus. The practice of late intro-
duction of weaning food contributes to the prevalence of
childhood malnutrition both in India and in Tanzania.
The practice of leaving infants with younger children or
of the mother taking the child to the fields, leads to the
infants being fed less frequently with bad nutritional
consequences. The well-known custom, in some parts
of India and Tanzania, of not giving colostrum to
newborns is responsible for the neonatal marasmus
sometimes seen. In Tanzania, cases of neonatal
marasmus have been reported as a result of the child
being given only water after birth until the milk is
‘clean’.

Patterns of household authority

The man is the head of the family and has absolute and
final authority in the home among the major tribes in
Tanzania, wives being completely subservient. This
long-standing cultural pattern seems to have created an

atmosphere of relative marriage stability, ensuring
stable child-care by both parents. However, among the
educated and Western-oriented couples, families are
run more democratically, with the wife sharing home
management authority with the husband, although the
husband still remains the functional head of the family.
Development of an ‘anti-cultural’ women’s liberation
movement among the educated class in Tanzania, has
led to family arguments and disputes as to who should
have the final say on home management. This trend
seems to have led to rather unstable marriages, with
adverse consequences for child-care and child health
among the educated élite.

In India, the male is usually the head of the family.
However, in southern India, and elsewhere among
more tribal communities, the head of the family is
sometimes the female. This partly explains why, in the
Kerala state of India, women are so highly literate with
high status in the community. Kerala today enjoys a far
lower infant mortality rate than the Government of
India’s goal set for the year 2000! The female family
headship has contributed to this.®

Physical environment and
geographical surroundings

Sanitary habits are influenced by climate, topography,
level of education, economy, culture and religious
customs and beliefs. Lack of sanitation leads to
common diseases such as diarrhoea, respiratory infec-
tions and intestinal worms.

Disposal of excreta

In Tanzania, about 30 per cent of homes have
latrines for disposal of human waste. However, intes-
tinal worms are one of the main reasons for attendance
at government health units, second only to malaria.
The Muslim population in Tanzania, for religious
reasons, clean the anus with fingers and water after
defaecation. In India, most of the population use water
and hands to wash the anus after defaecation. Where
water is not available, stones or leaves are used. Long
finger nails and improper cleaning of fingers after
defaecation makes it possible for ova to remain on the
hands and so contaminate food. Others who use paper
to clean the anus after defaecation may also conta-
minate their fingers, and if they eat with the unclean
fingers are liable to infect others or themselves.

About 90 per cent of the people in rural India use the
open fields for defaecation. This practice is time-
honoured and considered to be harmless. The average
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Fig. 1.2.2 An Indian child with black paste on her face and eyelids and wearing ‘protective’ charms.

Indian villager is averse to the idea of latrines. He
considers that latrines are meant for city dwellers,
where there are no fields for defaecation. He is
unaware that faeces are infectious, pollute water and
soil and promote fly breeding. Thus, the problem of
excreta disposal is bound up with beliefs and habits
based on ignorance.® Indiscriminate defaecation
pollutes rivers or man-made furrows and canals, or
contaminates vegetables and fruits which, if not pro-
perly cleaned or cooked, can be a source of intestinal
helminth infections.

Disposal of wastes

In Tanzania and India, the average villager is affected
by mosquitoes that breed where there is a collection of
waste water, and as a result malaria is endemic. In
rural homes, as well as in urban slums, the solid refuse

from the house is allowed to accumulate in front of the
houses leading to housefly breeding. This is a common
source of diarrhoea and other infections.

Water supply

In India, the well occupies a pivotal place in the
villages. It is a place where animals are washed and
allowed to drink. Such practices pollute the well water.
Some rivers are considered holy and pilgrims go to
these rivers to have a dip and to drink the raw water,
which they consider sacred. Samples of holy water are
bottled and carried over long distances for distribution
among friends and relatives. Epidemics of cholera and
gastroenteritis have resulted from these cultural
practices. Step-wells in the states of Rajasthan and
Madhya Pradesh of India are associated with guinea-
worm disease (dracunculiasis), as the water is highly



20  Cultural aspects of common childhood diseases

infested with the cyclops which carry guinea-worms (see
p. 649).

Housing and animals

Normal rural houses in India are usually ill-lit, ill-
ventilated (without windows for security reasons), small
and often overcrowded. This encourages spread of
respiratory diseases like tuberculosis. The same pattern
of housing appears in Tanzania. Indians love animals
and cows are considered sacred. Cows and buffaloes are
important and economically valuable. Infrequently
human beings and animals live under the same roof.
Dogs are also considered sacred in some parts of India
and live in the houses with human beings. The practice
of living with animals encourages zoonotic diseases.
Some home-kept pet dogs in New Delhi, India have
been found to be carriers of rabies. In Tanzania, some
tribal cultures involve living under the same roof with
cows and this leads to frequent contact with cow dung
which usually carries tetanus bacilli. Both in India and
Tanzania neonatal tetanus is very common and con-
tributes to 25-50 per cent of neonatal deaths.

The family

In India as well as in Tanzania the extended family
system is common; more so in rural agricultural areas
than in urban, where gradual erosion by education
and industrialization is occurring. Extended families
consist of a married couple or married couples, chil-
dren, sisters, brothers, cousins, parents and even
grandparents. The merit of the extended family system
is based on the motto ‘union is strength’. There is
sharing of responsibilities in almost all matters, thus
giving the family greater economic security and social
support for the old, the helpless and the unemployed.
The family pools its income to help the young through
school, to pay for marriage, or to begin a commercial
venture. It offers many of the services and advantages
which an industrial society offers through more imper-
sonal governmental, educational and financial
agencies.

Because of a common environment, diseases such as
tuberculosis, scabies, measles, mumps and diarrhoea
spread rapidly in families.

Among broken families, separation of the child from
one or both parents is an important factor in child
development. Children who are victims of broken
families early in their childhood, sometimes display
in later years, psychopathic behaviour, immature
personality, and retardation of growth, speech and

intellect. Not infrequently, children from these families
drift into prostitution, crime and vagrancy.?

People: roles in childhood diseases

Role of parents

The mother usually takes absolute care of infants and
children up to a certain age, while the father provides
education and teaches the children about traditions and
customs with regard to feeding, nutrition, hygiene,
sleep, clothing, discipline, etc. The role of the parents is
to provide physical care of their young in order that they
may reach adulthood, perpetuate the family and take
care of the parents in their old age. Some childhood
diseases are derived from deficiency of parental care,
lack of education and harmful traditions. Many parents
are unable to fulfil their proper role, particularly urban
migrants. They are very poor and cannot provide for
even the minimum physical and emotional needs
of their children. Some underlying factors such as
poverty, illness, mental and emotional instability and
marital disharmony, undermine the ability of parents
to bring up children and lead to a high risk of malnutri-
tion and disease. Later these children become victims of
child labour, prostitution, crime and vagrancy. This
situation exists in both India and Tanzania.

Parents are responsible for secking help for their sick
children, but the person they consult depends very
much on the customs and beliefs discussed earlier. The
extended family in rural India and Tanzania provides
support to handicapped children (as well as to aged and
infirm adults). The husband takes care of the pregnant
wife (and the unborn child). Some tribes in Tanzania
provide special care and rest to pregnant women during
the last trimester, and after the birth the mother is con-
fined to the house for three to six months being
‘fattened’ by specially nutritious food (meat and milk
diets). A man who fails to provide such a service to his
wife (and unborn child), is liable to be accused in a
family or community court and be fined if found guilty.
This is a good tradition which should decrease the low-
birth-weight rate as well as improving breast-feeding
and child nutrition. The preference for a male child in
Indian culture!® as well as in Tanzanian culture!! tends
to lead to parental neglect of girls, and hence greater
morbidity and mortality among girls than among boys.

Role of witches

In Tanzania, witches are believed to exist and are
regarded as enemies to the community. Witches both
here and in India, are regarded as supernatural beings




who unpredictably and malevolently bring sickness,
cause accidents and kill. Some tribes in Tanzania allege
that community disasters (like epidemics, drought
and famine) derive from the action of witches, and
sometimes communities hunt for the witches, banish
them to far areas and even take justice into their hands
and kill the suspected witches. Both in India and
Tanzania, children are protected from witches’ ‘evil
eyes’ by wearing charms (see Fig. 1.2.2) and amulets,
etc. If a child is thought to have been bewitched, the
local medicine man (traditional healer) is summoned to
cure her by propitiation and by a wide variety of magi-
cal manipulations. The belief in witches is common
even among élitist Tanzanians and secking a trad-
itional fortune teller or healer is popular even among
civil- servants and politicians in India. The cultural
belief in witches is a common cause of late referral to
hospitals of ill children, resulting in high mortality and
disability, because parents consult the traditional healer
first.

Role of traditional healers

Vaids

Among the many thousands of traditional health practi-
tioners in rural India are the vaids, whose practice is
based upon knowledge found in ancient texts of Hindu
literature, and the Hakims who practice a form of medi-
cine that was brought in with the Muslims and Persian
scripts. There are also traditional healers whose actions
have a psychological rather than scientific basis, such as
sellers of magic charms which ward off sickness; the
snake-bite curer who usually comes from the lower
castes, and the exorcist who is the Eastern counterpart
of the faith healer in the West.

Tanzania has a mixture of herbalists, magic curers,
fortune tellers and ‘devil chasers’. Some traditional
herbalists claim to cure various illnesses. There is no
system for documenting traditional healers’ knowledge
and practices.

Dais

The dai in India is a midwifery practitioner who
operates on the basis of age-old traditions and customs.
She inherits her caste occupation (as most people do in
rural India) and generally comes from the lowest caste.
She is not socially welcome in the higher caste homes,
except when a prospective mother goes into labour. Her
work of delivering a child is considered menial because
during and immediately after delivery the mother and
newborn are believed to be in a condition of pollution
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and defilement. Delivery by untrained dais in India has
been one of the major causes of a high infant mortality
rate. The dais, because of their special position in the
community, are being trained by the Government (1
per 1000 people) so that they can carry out deliveries in
a safer way.!? (See also pp. 94-5)

Registered medical practitioners (RMPs) in India

There are two types of RMP - the formally trained and
those without formal training. The Ayurvedic and
Unani practitioners are officially registered as RMPs
and most of these have formal training in respective
medical institutions. The Ayurvedic, Unani, Siddha
and Homoeopathic medical systems were discussed
earlier. The second type of RMPs have been trained as
assistants to allopathic doctors or have had experience
under allopathic doctors, and have undergone an
examination to become RMPs in villages where no
officially recognized doctor is available. The official
recognition of these paraprofessionals, with some prac-
tical knowledge of Western medicine but limited
formal education, was part of the Government effort to
provide health services to the rural areas. There are also
rural medical practitioners who are not registered and
known as ‘quacks’. RMPs are traditionally acceptable
and accessible in all parts of remote rural India, as they
come from the communities they work in and in most
cases are the only medical help available in such areas.
Remembering that formal allopathic health services
only reach 30 per cent of the populations, RMPs have a
great role in providing health services to the remaining
70 per cent of the population (including about 10 per
cent coverage by registered private practitioners and
recognized doctors).

Concluding remarks

It is appropriate to conclude by repeating the comments
at the beginning of this chapter: that children every-
where are born into three worlds, ie. the worlds of
culture, physical environment and people. These are
responsible for many of the causes as well as the
outcomes of major childhood diseases occurring in Asia
and Africa, as exemplified here by India and Tanzania
respectively. The relationship between believed causes
of some major diseases, the treatment given by the
traditional healer and the possible efficacy or harmful
effects of such treatment is shown in Table 1.2.1; only a
few examples are listed. Table 1.2.2 lists some cultural
practices that can lead to morbidity and mortality in
India and Tanzania; while Table 1.2.3 lists some
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Table 1.2.1

Examples of possible effects of cultural knowledge, attitude and practices with regard to some childhood
diseases in Tanzania

Childhood disease

Treatment or prevention through
traditional healer or by standard

Possible efficacy or harmful effects

problem ‘Cause’ medicines of treatment

Measles Bad air Treatment aims to encourage the The results may be beneficial e.g.
skin rash to come out. Skin the skin applicants may have a
applicants can be red soil, ashes soothing effect
of banana leaves, water boiled The soup serves as oral rehydrant
with sugar-cane leaves or with with some nutritive values. In
leaves of other plants. Oral drink allopathic medicine, after all,
may be given in some cuitures there is no treatment against the
e.g. chicken soup (chicken must virus and treatment is
have a black colour), fish soup, conservative
water boiled with sugar-cane
leaves

Tapeworms Meat given to children Some traditional cultures do not Eating the herb, results in visible

(whether cooked or allow meat to be given to children expulsion of the worm
uncooked) under 2-5 years. Symptoms are

treated by giving a bush herb
which has positive
pharmacological effect in expelling
the worm

Convulsions Demons or spirits (a) Smoke inhalation administered Convulsions occur in serious

Pneumonia/ body
swelling

Diarrhoea

Chronic cough/

Bad circulating blood

Recurrent diarrhoea
said to be caused by
bad breast-milk

Elongated uvula said to

as dry burning faeces of elephant.

(b) Charms are worn.

(c) Vigorous traditional dances and
other rituals are performed to
expel the demon or the spirit

Blood-letting performed by making
surgical incisions on the chest and
upper abdomen (in pneumonia) or
on top of the body swelling

Stopping breast-feeding is
prescribed by healers and
grandmothers; artificial milk
replaces breast-feeding

Traditional uvulectomy is done

diseases, e.g. cerebral malaria,
meningitis, tetanus, encephalitis.
Any time wasted without
hospitalization will lead to almost
100% mortality

Can lead to anaemia and tetanus

Leads to further diarrhoea and
malnutrition

Harmful effects include anaemia,

tuberculosis cause chronic cough

septicaemia, aspiration pneumonia
and tetanus

cultural practices that can prevent childhood diseases
and promote child health.

It is important for Western medical practitioners to
be familiar with the knowledge, attitude and practices
of communities with regard to major diseases before
they embark on health education. Health education for
behavioural change is a highly specialized field not to be
tackled by amateurs. A thorough KAP study is neces-
sary in communities, so that its results can be used
to construct appropriate messages which have both a
cultural slant and a scientific basis. Appropriate means
must be used, which are known traditionally in the
community, to achieve the desired impact (or beha-
vioural change). Health messages are best designed by

experts such as advertising agencies and market
research agencies, rather than by health professionals
who have no training in communication. The most
suitable media for health education can also be deter-
mined from a KAP study. The people who convey
messages of health education must be people from the
community who are well trusted. Use of community
health workers (volunteers), local youth organizations,
local religious leaders, local opinion leaders and local
elected councillors, will produce a better impact than
the use of foreign health-care workers. Harmful
practices will be the main concern of the child health
worker, and will require modification by friendly
persuasion in the form of personal or group discussion




Table 1.2.2 Cultural practices that can lead to morbidity and mortality in India and Tanzania
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Cultural practice

Cultural reasons

Countries where practised

Morbidity/mortality

Colostrum not given to
infants

Late weaning

Cow dung, soil or
ashes applied to
umbilical cord after
birth

Starvation in diarrhoea

Administration of
various herbs in
health and disease

Female circumcision

Traditional uvulectomy

Extreme dietary
restriction in
pregnancy and
disease

Preference for male
children

Consultation of
traditional
practitioners first and
hospitals later

Believed to be dirty and bad
milk

Child unable to digest food
before walking

Believed to stop bleeding.
Cow dung from the sacred
cow in India is believed to
have healing and blessing
effects

To let all dirt in the stomach be
washed out

E.g. herbs to relieve
constipation or herbs to cure
disease (no dosage
standard of these herbs)

Believed to prevent woman
being too sexual and hence
becoming unfaithful after
marriage

Prevents and cures respiratory
diseases

Fetus will be small enough not
to obstruct labour

Useful to continue propagating
name of the family, more
useful in supporting parents

This is because of cultural
attitude and placing more
faith in traditional medicine
than in Western medicine

In some parts of India and
Tanzania

Widely practised in India and
Tanzania and many Third
World countries

India, Tanzania and many
Third World countries

In some parts of India and
other Asian countries

India and Tanzania

Tanzania, Sudan and some
other African countries

Tanzania, Ethiopia

Tanzania, Uganda, India and
Burma

India (with direct evidence)
and Tanzania (with only
indirect evidence, see
Ref. 11)

Tanzania, India and in most
Third World countries

Colostrum gives extra
immunity to child, lack of
which makes children more
susceptible to infectious
disease and death

After 6 months, mothers milk
alone is insufficient to
supply enough calories to
the child. Lack of
introduction of weaning food
at 4-6 months leads to
protein energy malnutrition
and its sequelae

Likely to give rise to neonatal
tetanus whose case fatality
rate may be up to over 90%
even with medical
treatment. In UP*, neonatal
tetanus contributes over
50% of neonatal mortality
rate

Results in dehydration leading
to malnutrition and even
death

Toxic doses may be
administered, sometimes
leading to death

Causes obstructed labour in
pregnancy because of
scarring. Can lead to sepsis,
anaemia and tetanus when
done under unhygienic
conditions

Can cause anaemia, sepsis,
pneumonia and tetanus

Leads to low birth weight with
high mortality

Cause of higher morbidity
(including malnutrition)
among female children.
Neglect of ill female child
leads to premature and
unnecessary death. In old
days infanticide was
practised in some parts of
India

Delays management of severe
diseases leading to high
mortality rate and disability

*UP = Uttar Pradesh - the most populous (110 million) of the 22 states and union territories in India.
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Table 1.2.3 Cultural practices that can lead to prevention of childhood diseases and promotion of health

Cultural items Reasons

Countries where practised

Possible advantages in
disease prevention and
promotion of heaith

Person with mental disease
or psychological
conditions

Performance of various
rituals as done or
prescribed by traditional
medicine man

Believed to be best food
for infants and children

Prolonged breast-feeding

Vigorous mouth washes Mouth is dirty after meals

Animals are generally
regarded as sacred
among Hindus

Vegetarianism

To enable mother to have
enough milk

Extra feeding and rest of
mother after birth

Administration of
galactogogues to
mothers who fail to
lactate or to women who
have to breast-feed an
orphaned infant

Mother who has just given
birth and child not to be
touched for 40 days or
so after birth

They are supposed to be
dirty

Use of leaves of neem tree Used to put in front of
house door or to boil in
bathing water for the

child with measles

People have strong faith in
these systems through
tradition. Considered to
be useful and curative
during disease

Practice of wide utilization
of indigenous systems of
medicine, i.e. Ayurveda,
Siddha and Unani

India and Tanzania

India, Tanzania and nearly all
Third World countries
(except in some urban
areas)

India (Hindus)

India

Some parts of Tanzania

India, Tanzania

Some parts of India and Nepal

Widely used in India

India, Sri Lanka, Pakistan,
Bangladesh, Nepal,
Afghanistan

Can lead to relief of symptoms
and possible cure

True, breast-feeding is best.
Besides good physical
growth, it provides immunity
against most common killing
diseases like diarrhoea and
acute respiratory infections

Prevents dental caries

Provided enough plant
proteins are consumed, this
practice prevents intestinal
worms and may protect
against future coronary
heart disease

Ensures enough breast-milk
for the child

Enables motherless infants in
the families to survive

Prevents bacterial
contamination of mother and
child from other people

Neem leaves have bactericidal
effects and may perhaps
prevent secondary bacterial
infections in measles

These systems of medicine
have a ‘scientific’ basis and
they are as useful as
allopathic systems of
medicine

and convincing demonstration. The ill-effects of a parti-
cular custom may then be modified, while at the same
time the essence of the culturally accepted practice is
retained. For example, cow’s milk, which is classified as
‘hot’ should not be given to children recovering from
diarrhoea in the state of West Bengal in India.
However, buttermilk which is classified as ‘cold’ can be

given. By advising the child to have buttermilk after
diarrhoea, an increased protein intake can be achieved
within the cultural framework of the Bengali village.
The following examples illustrate what can happen
when the wrong means of communication is used. In
Pakistan, a media campaign was launched some years
ago to encourage the consumption of iodized salt. The




posters used during this campaign portrayed unveiled
women afflicted with goitre. Shortly after the campaign
had begun not a single poster could be found intact.
They had all been torn down by the conservative
Muslim community which strongly disapproved of
women revealing themselves in this way.?? During
a family planning programme in a remote Asian
community, bamboo poles were used in demonstrating
to men how condoms were to be used. Several months
later, the trainers were confronted by groups of angry
young women who were pregnant. Investigations
revealed that the men had kept their condoms at the end
of the bamboo poles!®

The target audience can effectively receive a message
through an appropriate means if we know something
about their knowledge, attitude and practices.

The traditional healers and practitioners have the
trust of the local population. If we are serious about
reducing morbidity, mortality and disabilities due to
diseases related to cultural beliefs, attitudes and
practices, we must use the traditional healers as
potential allies in carrying and disseminating health
education messages for behavioural change and health
promotion. A positive behavioural change becomes the
new and beneficial cultural practice.
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Introduction

Many of the major illnesses and causes of death in
children are preventable by simple measures or changes
in the personal behaviour of parents. Similarly, dis-
ability could easily be reduced from its present level of
one in ten and growth and development of children
enhanced, so that malnutrition would be less com-
mon. All this can be achieved not by medical care in
institutions but by health care within the family or
community. And yet where are most doctors and nurses
content to expend their energy? Are their knowledge
and skills directed only to the benefit of the sick or also
to keeping individuals and families healthy? In fact,
every doctor and nurse can be a health worker as well as
a medical worker - it is a question of motivation and
orientation. Primary health care (PHC) requires this
reorientation of all health workers to see their role in
relation to individuals, families, communities the
district and the nation; but with the focal point being
individuals within family and community. This also
entails a change in horizon, from bedside clinical
medicine to an epidemiological vision of wider pro-
blems requiring solution, with participation of the
affected people in the places where most needed and at
the times when most relevant.

Alma-Ata and the definition of primary
health care

The International Conference on Primary Health Care
held in Alma-Ata in 1978, which provided a new
blueprint for health care, came as the result of
accumulating evidence that existing health policies
throughout the world were not proving adequate - that
there were options for improvement. The most
disturbing aspect of health services, especially in
developing countries, was that they were unable to
arrest the deteriorating national health status. These
trends included, firstly, spending more and more on
expensive, high-technology, hospital-based specialized
activities for a minority, to the detriment of cheaper
more widely applicable and effective technology for
priority problems. Secondly, there was the increasing
concentration of resources (financial, material and
manpower) in urban areas, largely catering for the
better-off urban residents, leaving the rural majority
poorly served. Thirdly, there was greater emphasis on
curative work and on disease, rather than on preventive
and promotive aspects related to individuals within
their family and community environments. Fourthly,
there was an emphasis on what could be done by
services, rather than on what could be done by individ-
uals and families. These trends were especially noticed




at the independence of countries from colonization,
when there was a realization that the hospital-based
systems they had been left with were providing health
care which could not reach the people. In the 1960s and
early 1970s, there had continued to be a downward
trend in infant mortality rate but this decelerated and
stagnated in the late 1970s. The socio-economic causes
of ill health then came more clearly into focus. Some
countries started experimenting with a new system
which allowed for the development of resources and
self-reliance within communities and which cast the
national services in a more supportive role. Health by the
People,! published in 1975, describes those new initia-
tives and also heralded an awareness of the great strides
that China had made in improving health for a consi-
derable proportion of the world’s population.

The Alma-Ata Conference in 1978 provided a set
of definitions and guidelines which has proved to be
comprehensive. The 22 recommendations formulated
are all very relevant for the development of PHC.
Unfortunately, the language used in the conference
report is often regarded as difficult because it is so
condensed and uses terms that have more meaning for
social scientists than for the average doctor or nurse.
Within the definition lie four crucial new elements
which make PHC different from previous attempts at
providing basic services. These are:

® Political will to assure equity of resource dis-
tribution.

¢ Community participation and involvement.
Intersectoral cooperation for health.

® Appropriate technology for health at family and
community levels with these levels becoming the
focal point of the health system.

For reference purposes, the full definition of PHC
follows. It should be studied repeatedly and provides a
‘minimum’ statement of what PHC includes.

The Declaration of Alma-Ata states that:

Primary health care is essential health care based on practical,
scientifically sound and socially acceptable methods and
technology made universally accessible to individuals and
families in the community through their full participation,
and at a cost that the community and country can afford to
maintain at every stage of their development in the spirit of
self-reliance and self-determination. It forms an integral part
both of the country’s health system, of which it is the central
function and main focus, and of the overall social and
economic development of the community. It is the first level of
contact of individuals, family and community with the
national health system, bringing health care as close as possi-
ble to where people live and work, and constitutes the first
element of a continuing health care process.
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Primary Health Care:

1. reflects and evolves from the economic conditions and
socio-cultural and political characteristics of the country
and its communities and is based on the application of the
relevant results of social, biomedical and health services
research and public health experience;

2. addresses the main health problems in the community,
providing promotive, preventive, curative and rehabili-
tative services accordingly;

3. includes at least: education concerning prevailing health
problems and the methods of preventing and controlling
them; promotion of food supply and proper nutrition; an
adequate supply of safe water and basic sanitation;
maternal and child health care, including family planning;
immunization against the major infectious diseases;
prevention and control of locally endemic diseases; appro-
priate treatment of common diseases and injuries; and
provision of essential drugs; (the eight essential elements of
PHC).

4. involves, in addition to the health sector, all related sectors
and aspects of national and community development, in
particular agriculture, animal husbandry, food, industry,
education, housing, public works, communications and
other sectors; and demands the coordinated efforts of all
those sectors;

5. requires and promotes maximum community and
individual self-reliance and participation in the planning,
organization, operation and control of primary health
care, making fullest use of local, national, and other
available resources; and to this end develops through
appropriate education the ability of communities to
participate;

6. should be sustained by integrated, functional and mutu-
ally supportive referral systems, leading to the pro-
gressive improvement of comprehensive health care for all,
and giving priority to those most in need;

7. relies, at local and referral levels, on health workers,
including physicians, nurses, midwives, auxiliaries and
community workers as applicable, as well as traditional
practitioners as needed, suitably trained socially and
technically, to work as a health team and to respond to the
expressed health needs of the community.

(Adapted by permission from Primary Health Care. Report of

the International Conference on Primary Health Care, Alma

Ata, USSR. Geneva, WHO, 1978.)

Embodied within this definition and statement can be
discerned certain principles (equity, health as part of
social and economic development, self-reliance) and
also certain important new or newly emphasized
strategies. Besides the four crucial new elements
previously mentioned (which are also strategies) there is
also now an emphasis on the ‘essential elements’ of
PHC. Restructuring of the health services with
improved management is also implicit if the principles
and strategies are to be put into practice.
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Progress in defining primary health
care

Since Alma-Ata, a series of publications have come
from WHO (Health for Al[)* which have further ela-
borated the PHC strategy at both national and global
levels. PHC has become, in quite a short time, the
accepted key to reaching the social target of attainment
by all people of the world by the year 2000, of a ‘level
of health that will permit them to lead a socially and
economically productive life’. The series of publications
on managerial process, indicators and global strategy,
are filled with terms that need interpretation and so a
glossary has been produced which defines, for example,
community involvement, community participation,
self-care, community health worker and self-reliance.

In many countries, however, workshops have had to
be convened to enable workers from different sectors to
come to their own definitions within their own context.

In Kenya, for example, the word ‘community’ has
been debated and the following is an example of
a definition which indicates some of the important
features to be considered when starting the training of
community health workers:

A community is a group of families falling into a small adminis-
trative area - they share common goals and problems and a
common system of communication. They are sociologically
and psychologically linked and recognize themselves as a
community. They have common traditions and leadership
and fall into a geographical area where a census can be taken
to form a ‘denominator’ for health work.?

In many societies in Africa, there is a local term which
fits the above concept.

Other words and phrases in the original PHC
definition which have had their implications explored
are ‘universally accessible’, ‘full participation’, ‘cost
that community and country can afford’, ‘self-reliance’
and ‘central function and main focus’.

‘Availability’ is defined as the ratio of population to
health facilities and personnel, whilst ‘accessibility’ is
measured by the proportion of population that can be
expected to use a facility or service. Access can be
thought of in terms of physical access, economic access
or cultural access and would vary for different types of
service. For example, how accessible would a maternity
service be, which charges fees and is staffed largely
by males, for women who come from a poor Muslim
community two hours away on foot? Many countries
are now trying to establish norms of at least physical
accessibility for their primary and referral services.

‘Participation’ in the past has often been equated,
by health workers, with compliance but the term

‘community involvement’ comes closer to what is
intended: active involvement in some form of organi-
zation in the planning, operation and control of PHC
using local, national and other resources. In this
concept there is also an implication that individuals and
families assume, in an informed way, responsibility
for their own health and welfare and that of the
community. As the end of the century approaches and
the target ‘health for all by the year 2000” becomes less
and less realistic, the concept of involvement of people
in their health makes ‘all for health by the year 2000’ a
much more realistic and meaningful target.

The inclusion of the words ‘self-reliance’ and ‘afford-
ability’ in the PHC definition, means that people use
measures that they can apply themselves and which are
closely linked to the viability of the technology for
health.

The reorientation of health services to make PHC the
central function and main focus has, however, been
slow, as the perspective in many countries is
still dominated by hospital and Ministry of Health
functions. However, efforts at decentralization of
services to the district in many countries have now
helped to focus more on the community and health
centre levels.

Politics and equity of resource
distribution

A joint study by UNICEF and WHO of national
decision-making for primary health care*, coined the
phrase that decisions on equitable resource allocation
for health care are the ‘litmus-test’ of political commit-
ment to PHC. Careful appraisal of resources provided
by level of care, geographical area, degree of urbaniza-
tion and social class should thus show a swing towards
greater equity of distribution if the principles of PHC
are being accepted by a country. Perhaps this problem
is best illustrated by figures from Zambia, where the
teaching hospital in the capital city used 40 per cent of
the recurrent allocation for health, so that expenditure
per capita in health in that city is 12.27 K (53 cents
USA) as compared with 0.6 K (2.6 cents USA) spent
per capita in rural areas served by health centres. Some
countries, in the early enthusiasm for restructuring
their health services, were able to demonstrate such a
swing - with increased funds for rural health centres,
more community nurses, essential drugs and immuni-
zation programmes, and slower increases in hospital
expenditure. Increasing population and spiralling
inflation, national debts, greater expenditure on
defence and foreign exchange problems, coupled with




increased costs of hospital care, have slowed or even
reversed this process. Greater political commitment,
sustained and loud advocacy for the underserved and
further strategies for giving renewed emphasis to PHC
are required.

Many countries are decentralizing the management
of health and other services to the district level. This
step, if it is accompanied by adequate financial
resources, will facilitate planning for priority problems
and stimulate community-based health activities.
Unfortunately, the growth of cities with their louder
political voice continues to require more hospitals and
specialists. The money spent on health care per capita
in urban areas is many times that spent in rural areas.

It is clear that the solution to this problem of
resources is to be found in people becoming more aware
of what they themselves can do to develop healthier life-
styles, and of how they can take essential preventive
measures and become involved in community-based
health care. Another source of resources, till now little
tapped, is the contribution that other sectors could
make to health if they defined their roles more clearly.

Many countries, e.g. Tanzania, have a national
document on PHC which sets out guidelines and
clearly demonstrates the national commitment. These
documents are very useful in defining the policy
from which more local projects of community-based
activities can derive their support. In the final analysis,
the only real indicator of acceptance of PHC as a
national strategy is the reallocation of resources on an
equitable basis.

Community involvement

If community involvement in health care can be
considered to have occurred only when people are
empowered to take an active role in planning, manage-
ment and evaluation of activities, then it differs consi-
derably from mere participation in some programme
organized by a health service. Much has been written
about the oppressive, inhibiting effects of both
donors and imposed or authoritarian committees on
community involvement and on the delicate role of
outsiders in stimulating or catalysing real involvement.

David Werner and Bill Bower in their book Helping
Health Workers Learn® have developed this theme with
numerous telling illustrations and anecdotes, and the
text is almost a short cut to the process of reorientation
of health workers for working and learning together
with communities. The very title of this book deserves
careful thought, as it is the basis of an internal change
that is a prerequisite for any health worker attempting
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to be an agent of change. All too often this process of
gaining insight into the need to observe and listen to a
community takes many years of sobering experience.

Factors which inhibit involvement are lack of sensiti-
vity on the part of the initiating agency, frequent
transfers of staff, expecting results in less than 3-5
years, doing things for people rather than with them,
and not enough effort being given to listening to
people’s own ideas. Factors which promote community
involvement, on the other hand, are the creation of
awareness and providing support to existing com-
munity structures and resources. The process known as
social mobilization aims at increasing people’s aware-
ness, knowledge and ability to organize themselves and
mobilize available resources. It helps people to know
what they can and must do for their families and
increases their demands for satisfaction of their needs.
Social mobilization as initiated by governments or
other agencies requires very detailed analysis of
behaviour, ideas, beliefs, social organization and
channels of communication.

There is often some conflict between community
demands and needs, and the programme priorities of a
supporting institution or agency. For example, people
may say that they need drugs and a clinic when the
health service thinks that they need latrines and
immunizations. One way to sort out these differences in
perception and interest is through a community
assessment by or with community participation and
then through ongoing dialogue.

Sensitizing a community to PHC implies creating an
awareness of the PHC strategy and its relevance for
existing problems, and assisting communities to
recognize and diagnose their problems and to assess
their own powers and resources. The first is often done
in multisectoral meetings at different levels - district,
division, ward, village. In those countries where decen-
tralization is a policy, this dialogue may have already
been started and been supplemented by a media
programme.

Creating awareness of existing problems can be
achieved by assisting the community in self-diagnosis or
in a community diagnosis done with community
participation (see pp.103-13). Awareness of the
community’s own strengths and resources will come to
them through discussions, visits to other villages, and
committee  experience  perhaps improved by
management training. The use of appropriate
technology manageable within the village, and a
process of demystifying or simplifying essential health
care can enable communities to take scientifically
correct measures themselves.

Socialist countries have often developed mass
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organizations and a social organization which involves
groups of families in ‘cells’ or in cooperatives. Under
these circumstances participation is much more easily
obtained as there is a structure. Use of political party
structures to initiate health activities works well in one-
party states, but in countries with two or more parties it
may cause polarization of the community with some
participating and some antagonistic. Communities
which have development committees or health
committees have a structure suitable for involvement
with planning, budgeting, implementation, super-
vision and evaluation as part of their duties. Mass
organizations (women, youth), political party organi-
zations and religious organizations can also facilitate
involvement in some communities. This brief list of
community organizations shows the need for careful
assessment of groups which can become involved in

PHC.

Intersectoral cooperation for health

PHC has as one of its essential pillars the cooperation
for health and development of different sectors such as
education, agriculture, water development, local
government, social services and women’s affairs, and
information. Their contribution to health and the
survival of children is seldom made explicit but
coordinating committees at different levels could do so.
Interministerial national health councils and health
development networks are coordinating mechanisms
which have perhaps existed more on paper than in
practice. Fortunately, it is not so difficult to coordinate
sectors at the district and village levels, where develop-
ment committees can do just this. Often there are sub-
committees for health which can then specify the main
health problems and identify with different extension
workers the role of each sector in the control of a
problem.

Two examples of areas which need coordination are
nutrition and information/communication. Nutrition
becomes a visible problem in times of drought or
emergency, when it is mandatory that all sectors
cooperate - transport, marketing, health, information,
water, education. More often, nutrition is a little recog-
nized problem, perhaps most marked in cash crop or
commercial farming areas or perhaps seasonal (at the
onset of the rains). In such instances there are so many
causative factors and prevention and control are so
difficult, that it is not possible for the health sector alone
to achieve any results. This is often the case when
social, economic and cultural factors underlie a health
problem.

An information-education-communication  ap-
proach to community mobilization for health action
(e.g. for achieving universal coverage of immunization)
is also doomed to failure if it utilizes only the health
education section or staff of the Ministry of Health.
Local administration, the press and radio, the non-
government organizations, adult literacy classes, school
teachers, women’s and youth organizations, church
groups, local ‘folk media’ and the political party,
should all play a part in communication and mobili-
zation for health action.

Perhaps some of the best examples of social
mobilization using all available community groups,
leadership, multiple methods and channels of com-
munication, have been the accelerated immunization
campaigns assisted by UNICEF. Colombia, Turkey
and Mogadishu (the capital of Somalia) have all used
this strategy to achieve a situation where almost all
mothers know about and demand immunization and
obtain it for their children at points made more readily
accessible to them.

Appropriate technology for health at
family and community level

Intrinsic in the concept of PHC is the requirement that
health technologies must be used which are available,
affordable and manageable at the level closest to those
who need them. This will also make it possible for
individuals, families or communities to take measures
themselves that are scientifically correct. The areas in
which appropriate technology is most needed are food
production and nutrition; maternal, neonatal and
infant care; immunization; water and sanitation; and
information/education/communication. There are still
many as yet unrecognized or unpublicized forms of
appropriate technology existing in communities that
can be explored, developed and disseminated. There
also exist organizations working in this field, e.g.
PATH (Programme for Appropriate Technology for
Health) and AHRTAG (Appropriate Health Resour-
ces and Technologies Action Group) which have pro-
duced many useful tools for health improvement.
UNICETF too, for many years, has provided assistance
and technical advice in appropriate technology.

Many procedures in areas of health and development
which were previously considered too specialized and
complex except for use by trained health workers are
now to be found at village level. Growth monitoring,
routine antenatal care, normal childbirth, preparation
of weaning foods, protection of water supplies and safe
disposal of excreta, can all take place at family or village




level far more efficiently and correctly than ever before
using appropriate technology. Immunization and
family planning can be brought to the village level and
it is often only legal considerations which prevent them
from being undertaken by trained village or family
members.

The concept of appropriate technology as enabling
people to do things themselves with their own resources
is, of course, also linked to considerations of cost or
savings. It is unfortunate that the high-cost, high-
technology saving of the life of one case of kidney or
heart failure, has more political value than the saving of
a thousand babies’ lives with a salt and sugar mixture
accurately made up using locally produced measures
costing a few pence (see Fig. 1.3.1).

Fig. 1.3.1
Photo: UNICEF.
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Essential elements of child survival
and development

The World Health Organization has produced a
matrix®, by level of service, for the essential elements of
PHC and given details of tasks, persons responsible,
competence and knowledge required, supplies, equip-
ment and logistics and support needed to the com-
munity. This comprehensive view is an ideal for which
there are often insufficient resources - not all activities
can be covered and inevitably some are more effective
and acceptable than others. UNICEF’, in a world
view of the existing high infant and child mortality
rates in developing countries, has formulated a
package of priority activities which are syner-
gistic, cost-effective and simple. They are growth
monitoring, oral rehydration, breast-feeding,
immunization, family spacing, female education

Salt and sugar for oral rehydration - an appropriate technology for families to reduce diarrhoeal disease mortality.
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and food supplementation (acronym GOBI-FFF).
This combination of activities has been widely publi-
cized as constituting the basis for a ‘child survival
and development revolution’, which will receive
political support and help change the world’s
response to the plight of children from one of resig-
nation, to one of refusal to allow the present state to
continue. The daily unnecessary loss of 40000
children from measles, diarrhoea and malnutrition
(the continuous quiet emergency as opposed to the
loud emergencies of drought, famine and war) must be
placed on people’s consciences and nations must make
accessible to all parents the simple interventions that
prevent not only death of their infants but also a heavy
burden of morbidity, retarded development and dis-
ability. The difference between the expressions ‘child
survival’ and ‘child health’ should be noted. The
UNICEF package labelled ‘child survival’ is intended
to emphasize the magnitude of child mortality in the
Third World in order to sensitize political and organi-
zational wills to the urgency of increasing survival. To
those delivering the services, the term fits uneasily into
their activity which seeks to emphasize child health and
quality of life. UNICEF have recognized this.
Expanding the term to ‘child survival and develop-
ment’ seems an ineffective attempt at getting the best
out of both worlds, and is even more inappropriate at
the level of intervention. One suggestion has been made
which seems to fit both the needs of the donors and those
delivering the services, namely the ‘Expanded
Programme of Child Health’, in short, EPOCH.
Twelve global indicators for monitoring progress
towards health for all by the year 2000, were adopted by
the World Health Assembly in 19818 and they included
amongst others the following indicators of child survival
and development:

Primary Health Care is available to the whole population with
at least the following:

® safe water in the home or within 15 minutes walking
distance and adequate sanitary facilities in the home or
immediate vicinity;

® immunization against diphtheria, tetanus, whooping
cough, measles, poliomyelitis and tuberculosis;

® local health care including availability of at least 20
essential drugs within one hour’s walk or travel;

¢ trained personnel for attending pregnancy and childbirth
and caring for children up to at least one year of age.

The nutritional status of children is adequate in that:

¢ atleast 90% of newborn infants have a birth weight of at
least 2500 g;

¢ at least 90% of children have a weight for age corres-
ponding to the reference values given.

The infant mortality rate for all identifiable subgroups is
below 50 per 1000 livebirths.

The adult literacy rate for both men and women exceeds 70 % .

A target date, 1990, was set for universal coverage of
immunization and this added to the urgency of this
component of the GOBI package. Immunization has
been seen as the ‘cutting edge’ of GOBI and GOBI as
the ‘spearhead’ of PHC.

To achieve universal coverage that is sustainable and
which facilitates other activities, a new strategy of social
mobilization and communication is required. This, like
the social marketing techniques of household products,
aims to create a demand or an internalization of the
need by parents to have their children immunized and
to have them grow at optimal rates. By using modern
techniques of information, education and communi-
cation, it is possible to make parents aware of what is
necessary for the survival and development of their
children and to motivate them to adopt the necessary
behaviour.

Going parallel with social communication aimed at
families is the need for mobilization of national political
will and involvement of all sections of the health
bureaucracy and of other sectors. This entails advocacy
and the generation of interest and concern through the
use of a carefully orchestrated set of targeted messages
and events using all possible communication channels
and social situations.

In many countries the government made a public
commitment to Universal Coverage of Immunization
by the Year 1990. President Rawlings of Ghana, for
example, actually took part in immunizing children
with a jet injector at the start of a national
campaign - and women queued to have their children
receive a presidential immunization shot.

Other priority interventions for child survival and
development may be management of malaria and acute
respiratory infections through primary health care.
These would require training of health staff]
community health workers and mothers in ecarly
recognition of the conditions and in correct therapy and
referral. Correct therapy would be possible and assured
if there were an essential drugs programme.

A national essential drugs programme assures that
scarce foreign exchange is spent on the most useful
drugs for priority conditions and at the same time it
should provide for equitable distribution and for
adequate training of staff and population in the correct
use of drugs.

The prevention and management of neonatal deaths
(including the problem of low birth weight) is another
priority which should be given consideration in the
PHC approach. There are many other activities which
can be effectively done within families with community
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support. An example is rehabilitation of the disabled
and special training modules have been prepared for
this.

The increased flow of donor funds for the specific
‘child survival’ interventions has helped to develop the
PHC infrastructure with improved management,
training, information systems, logistics and supply as
well as more involvement of communities. The
combination of interventions in improving child health
which this has made possible, far from fostering a
vertical approach, has actually stimulated integration at
the local level.

Training: trainers, community health
workers and traditional birth
attendants

Training for PHC should start with curriculum review
for all cadres of development workers and especially
those in the health sector. However, the implementa-
tion of any training programme is also dependent on
the correct orientation of the tutors. Trained staff
already working in health institutions or in other
development sectors need reorientation if they are to be
a supportive resource for communities rather than
retaining an institution-based perspective.

Many communities, after becoming aware of their
health problems, will wish to have one of their members
trained as a local health worker to transmit health
knowledge and skills and change attitudes and beha-
viour. There is then a need for staff close to the com-
munities to be able to train community health workers
and traditional birth attendants using a learner-
centred, problem-solving, action-oriented type of train-
ing rather than a didactic classroom method. Training
should provide social skills (such as working with
groups, motivating people, or starting a process of self-
discovery) and also should provide technical skills (e.g.
building a latrine, making up an oral rehydration
solution).

Werner’s book Where there is no Doctor® has now been
translated into many languages and has become widely
used as a text for community health workers (CHWs)*.
Many countries have also been working hard to
produce useful and relevant training material in their
local languages - often many agencies are involved,
such as different Ministries, non-government organi-
zations, university departments, and research centres.
A few countries, such as Ethiopia, have set up a PHC
network to facilitate interchange of ideas amongst those

working in PHC.

*CHWs are also referred to as village health workers
(VHWs). See p. 41.

This brief list of the training needed for PHC
indicates that it must be a national process requiring
considerable planning. On the other hand many non-
government organizations (NGOs) may have started
training CHWs alone and on a small scale, in which
case this forms an isolated community-based series of
projects without support from the national system.
Liaison between government and NGO training is then
required to bring all these projects together within the
district development programmes.

Community health workers are workers both selected
and supported by the community. If these two criteria
are not present, then the worker probably merely
represents another lower level of auxiliary belonging to
the health service. Selection should, however, be an
informed selection. For example, a community might,
if left to itself without discussion, choose only men or
might choose young and highly educated candidates for
training. Through dialogue with the health service or
the agency that will assist with training, the existence of
priority maternal and child health problems requiring a
woman worker may be brought into focus, and also the
problem of young workers leaving the community after
training may be pointed out. The community might
then perhaps opt for training mature married women.
Literacy is seldom really a criterion, as illiterates can
learn as fast as literates if the methods of training are
suitable for adults.>!? (See Fig. 1.3.2.)

Support of the CHWs by the community could mean
different things - if they are part-time voluntary
workers then it might only include recognition, conti-
nued interest and supervision by a committee and mini-
mum supplies. If, on the other hand, they are full-time
workers with a job description covering a variety of
duties, then they will need some form of remuneration
as determined and agreed upon by the community. All
CHWSs need supportive supervision and continuing
education.

Much has been written about the training of trad-
itional birth attendants (TBA) but there is less
experience of them being trained for a wider range of
activities. Were it not for age many might be trained
further in antenatal care, postnatal care, family
planning and child-care and nutrition. A good rapport
between health service midwives and TBAs facilitates
referral of high-risk cases and can also ensure that all
women receive full tetanus immunization during
pregnancy. TBAs are traditionally remunerated by the
families they help and so there is usually no problem
created by demands for remuneration from the health
service.

In a few countries or communities the training of
individuals as CHWs is not seen as a priority and group
training for health committee members or women’s
groups is preferred.
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Fig- 1.3.2 A village health worker in Kenya doing a census of children for immunization. Photo: UNICEF.

Supportive role of professional staff
and institutions

Many general duty doctors and nurses, as well as
specialist paediatricians working in hospitals, may
wonder what their role is in primary health care. For
many, primary health care perhaps merely means a
level of care, i.e. the first contact for illness or preven-
tion with health care (which could be with a community
health worker, a shopkeeper, a dispensary, a mobile or
outreach clinic, a health centre or the outpatient depart-
ment of a hospital). For some, it means the interface
linking what is done by the community and what is
done by the health service. For others, it is only what
happens ‘beyond the dispensary’.

If PHC is the central function and main focus of a
country’s health system then all health workers

(including nurses, doctors and paediatricians) have a
role. No health centre or hospital is an island. It always
has a catchment area with a population which it should
know. Whatever the perspective the doctors or nurses
have initially, their rightful concern must be to support
the population’s efforts at self-reliance. This might
mean assisting referrals, providing outreach and
follow-up, assisting with training of CHWs, providing
feedback to community workers, supervision and
continuing education of CHWs, TBAs and health
committees, and possibly providing assistance with
some essential supplies and equipment.

Initial work within a community could prove to be a
‘community orientation’ for the hospital or clinic.
Getting to know the population in the area and assisting
with community diagnosis is a process which enables
both the community to determine its needs and the




hospital to see how it can support the community.

Supervision of community health workers by hospital
or clinic staff may be limited to technical aspects, while
a community health committee provides administrative
supervision and remuneration (if any). Supervision is
best seen as a form of continued education and motiva-
tion and it reinforces the link between CHWSs and
health units. As there are always many communities
there is a limit to the number of CHW:s that one health
unit can supervise and so this is best done from the
nearest unit. The role of supervision thus falls more on
the more numerous health centres than on hospitals.
Hospitals, however, can set up a primary health care
section with a community nurse and a public health
technician and if provided with suitable transport (e.g.
bicycles, motor cycles or small vehicles) they can assist
in supervision and training in the communities.

The doctor in developing countries is usually part of a
team - perhaps the leader. Leader does not imply the
apex of a hierarchy but rather the coordination of a
group with different skills - skills that are urgently
needed to assist the community in training, investigat-
ing, analysing, informing, motivating and evaluating.

Evaluation of PHC is complex and the WHO has
developed a set of questionnaires that are applied at
different levels - national, provincial, district hospital,
rural health centre, community and family. In these
instruments, the eight essential elements of PHC are
examined and also the degree of community involve-
ment and intersectoral coordination. Certainly, doctors
and nurses should take part in these national
evaluations but also more modest monitoring and
evaluation can be done at district or community level
with participation of the population concerned.

No paediatrician should be satisfied with an infant
mortality between 50 and 150 per 1000 in his district or
province - nor with high levels of malnutrition or
preventable disability. However, there is no way of
knowing these rates unless the hospital or clinic seeks or
assists with acquiring population-based data and is
concerned with using relevant indicators. It is unfor-
tunate that there are numerous instances of doctors and
health professionals not being supportive of PHC or of
appropriate activities — the world-wide delay in
advocacy for getting oral rehydration therapy for
diarrhoea to community and family level is an example.

Does primary health care work?
Almost all developing countries have adopted the

primary health care approach. The visible evidence
might lie in a better distribution of the essential
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elements of health care (immunization, maternal and
child health services, essential drugs) but the partici-
pation of the community might be less evident.
National PHC programes should start with manage-
ment change within the Ministry of Health (as in
Botswana) before commencing training of community
health workers (and perhaps also traditional birth
attendants). Training might be nation-wide from
commencement, as in Zimbabwe. Many countries,
however, start on a piecemeal or district approach, asin
Kenya, or on a provincial (regional) approach with
donor support, as in Somalia. Evaluations have shown
that there have been considerable gains in accessibility
and in community involvement. National programmes
should by now have very detailed policy and strategy
statements as in Zambia’s ‘Health by the People’
document. (The examples, all from FEastern and
Southern Africa, give an idea of the variability of PHC
progress within even one region of a continent.)

PHC works well where the community, the area, the
zone or the district decide the priorities. In this way,
seasonal variations and endemic disease can also be
given resources when needed. Schistosomiasis, tracho-
ma, vitamin A deficiency, malaria and guinea-worm,
to name but a few conditions, are often localized and
major problems in only parts of a country. There are,
nevertheless, always certain universal priorities in
developing countries: immunization, oral rehydration,
growth monitoring and nutrition, maternal care,
sanitation and provision of safe water. These priorities
also fit in very well with district programmes, where all
sectors can be involved in the necessary social
communication for participation. Some examples of the
district or area approach are to be found in Kenya,
Lesotho, Zambia and Zimbabwe.

Urban primary health care has its most obvious
application in reaching the poorest of the poor in slum
areas.'! However, there are whole cities which are in
the process of having community health workers
trained for every neighbourhood - Addis Ababa is an
example. Here, the city is divided into ‘kebele’ and
each will have one or two trained community health
workers assisted by street-level volunteers from the
women’s and youth organizations. This system, with
support from the Party, the City Council and the
Ministry of Health, has led to almost every child having
a growth and immunization card and the majority
being fully immunized. Urban PHC has priority areas
of water, sanitation, and nutrition in the poorer areas of
cities - in Lusaka, Zambia, there is even a place for
‘urban agriculture’. Day-care centres, women’s
income generating groups, adult literacy classes and
school feeding programmes are also aspects which can
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be developed through PHC. Cities that now have a
PHC infrastructure have proved that they are able to
cope with serious outbreaks such as cholera much more
rapidly than previously when there was little com-
munity involvement.

Refugee and drought emergency camps have often
found that the training of community health workers is
one of the best ways of ensuring good sanitation,
orderly feeding and high immunization coverage (see
pp- 78, 996) and that these workers often can initiate the
transition from relief to rehabilitation - from depen-
dency to self-reliance.

Community-based health care can be, and has been,
developed in almost all types of community - nomadic
groups (in Sudan and Somalia), urban slums, sparsely
populated rural areas, religious communities, and
plantation workers. The essentials are increased
awareness amongst the community members, some
management structure within the community, and
supportive and PHC-oriented health and other sectors
with a referral systemn which can link levels of health
care.

PHC as a strategy can be said to exist if all the four
pillars are in place:

® Political will to assure equity of resource distri-
bution.
Community participation and involvement.
Intersectoral cooperation for health.
Appropriate technology for health at family and
community levels with these levels becoming the
focal point of the health system.

There is evident movement towards universal accessi-
bility of essential health care.

UNICEF in producing its annual State of the World’s
Children’ has tried to document on a global scale changes
in infant mortality rate and other demographic,
economic health and nutrition indicators. Perusal of
these statistics, however, shows that the developing
world still has a long way to go and that the economic
situation of many countries is grim. PHC, drawing on
the strengths of communities and the working together
of all sectors, does offer hope of improvement.

Problems of primary health care

Primary health care is faced with problems often
concealed behind a facade of rhetoric implying that it is
being adopted, when study of the allocation of resources
shows that only the words are adopted. Another
problem is the lack of any change in the management
within the Ministry of Health and lack of real reorien-

tation of workers which could allow for community
involvement. Much of the health care is still health
services provided to the people and not with them. Lack
of supplies, inertia in providing supportive supervision,
inadequate funds for transport and vertical top-down
services, still frustrate the development of true PHC.
The stifling of a spirit of self-reliance has led in many
countries to lack of community support for community
health workers so that there is a constant demand for
payment by government or donors. Wars and (in
Southern Africa) destabilization, drought, foreign
debts and inflation, are all making it increasingly
difficult to prevent actual deterioration in health status
but the UNICEF report Within Human Reach'
emphasizes some lines of action which all fit in with the

PHC approach:

emphasis on food security;
improving women’s economic role and capacity for
food production;

e protecting the environment and managing land and
water;

e strengthening local organizations and involving
local communities.

It can thus be seen that PHC with its emphasis on self-
reliance and community involvement is an approach
suitable for countries in difficult circumstances but that
it has to be an intersectoral approach to rise to the
challenges of the next 20 years.
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Health for all means . . . that people will use much better
approaches than they do now for preventing disease and alle-
viating unavoidable illness and disability, and that there will
be better ways of growing up, growing old and dying grace-
fully. And it means that health begins at home and at the work
place, because it is there, where people live and work, that
health is made or broken. And it means that essential health
care will be accessible to all individuals and families in an
acceptable and affordable way, and with their full partici-
pation. Halfdan Mahler, 1983."

Introduction

Health care ‘delivery’ is somewhat of a misnomer as it
suggests that health is a commodity which can be
brought to people. Health care should rather be seen as
the care that people take of their health in their life-
style. Health professionals can obviously make a
positive contribution to this by providing their technical
expertise and by ensuring that the structure within
which they are operating is reaching its goals, in that it
is medically effective and having a beneficial social
impact.

As doctors, nurses and other professionals provide
health care, it is important that they have a clear under-
standing of the issues involved, lest they fall into the
trap of perpetuating past errors. By virtue of their pro-
fessional status they can have an appreciable impact on
shaping policy at national, regional, local and insti-

tutional levels. Workers may find themselves in a
situation where they are over extended, without making
a substantial contribution to reducing mortality rates or
improving life expectancy in the community. This
unfortunate state of affairs is found where doctors are
preoccupied with the diagnosis and management of
diseases. Admittedly, curative care is one of the corner-
stones of a health service. However, a far more compre-
hensive perspective is called for, which includes,
amongst others, consideration of the factors under-
mining the health of mothers and children.

The health care service in a country is commonly but
erroneously evaluated by the size and quality of
hospitals. Health care is not ideally provided in static
structures such as hospitals and clinics but by people
and hence we need to focus on them principally.
Regrettably, institutions usually confine themselves to
secondary and tertiary care at the expense of primary
health care, again making no appreciable contribution
to the overall health of the community. Thus, whilst
accepting that hospitals play a significant role in the
delivery of health care services, we usually see them
with a strong bias towards disease. As health care must
be ‘delivered’ where the people are and preferably
before disease has set in, a people-orientated primary
health care approach is used in this section.

It would be foolhardy to assume, however, that
preventive measures at a primary level will resolve most
of a country’s health problems: while poverty and




inequitable distribution of resources prevail, the
common diseases resulting therefrom will continue to
undermine the health of the community.?

Principles of health care delivery

The health care service must be provided to the
whole community

Whilst nobody will find any serious argument with this
simple principle it frequently remains empty rhetoric,
with no commitment to universal access and equitable
distribution of health care resources. One of the main
reasons for this may well be that very few health pro-
fessionals are appropriately trained and orientated.

To ensure that health care corresponds to the needs of
people, it is they rather than health professionals and
bureaucrats who should make decisions regarding
service programmes. To achieve as wide and as
effective a cover as possible, priority must be given to
the needs of the poor and others at high risk. Provision
must be made for the disadvantaged as well as the privi-
ledged minority, for the healthy and for those that are
sick. Furthermore, those that do not avail themselves of
health services will require particular attention; accessi-
bility or availability may be contributing factors here.
In the case of the former, the aim should be to provide
service points near the people (in schools, factories and
shopping malls) and within easy travelling or walking
distance of everyone in the community. For optimal
availability, it is often necessary to introduce flexible
working schedules to facilitate utilization of the service
in the evenings and over weekends.

The temptation must be resisted to meet the demands
of the most vociferous by providing costly, high-techno-
logy care for the élite. Whilst this undoubtedly
enhances the prestige of the professionals, it makes
grossly disproportionate demands on funds and staff.

Lastly, it must be emphasized that community
enlightenment and participation is one of the best ways
of securing a broad base for health care and improving
coverage.

Comprehensive care must be given to every
mother and child

Integration must replace fragmentation in preventive
and curative services as well as in maternal and child
health care. The Western model with preven-
tive/promotive care divorced from curative services,
regrettably, has been accepted by many countries in the
Third World. Specialization has caused a further break
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in the link between mother and child, even though the
biological needs of the mother are very rarely in conflict
with those of her child: for instance, antenatal care
reduces the risk of maternal mortality and morbidity as
well as the prevalence of low-birth-weight babies; the
optimal birth interval will preserve the mother’s
resources and at the same time ensure that her infant
obtains her full attention during the most delicate and
formative years; breast-feeding is ideal for the baby and
will help the mother to lose the excess adipose tissue
accumulated during pregnancy and probably help to
protect her against breast cancer.

Ideally antenatal clinics are combined or run con-
currently with an under-fives clinic so that mother and
child can obtain care simultaneously.

Health care planning and delivery need to go hand
in hand with development in other sectors

The customary competition for budget allocation
should be replaced by integrated planning with careful
consideration and priority ranking of the needs of the
community as a whole. Where malnutrition prevails, it
indicates to the agricultural and transport sectors that
improved food production and distribution must enjoy
the highest priority.? Similarly, potable water for rural
families is as important as, if not more so than, water for
the industrial sector. The prevalence of diseases spread
by the faecal-oral route gives a clear indication of the
urgency of such a programme.

The ministries of health and education should
cooperate in drawing up a syllabus which will promote a
life-style conducive to physical, mental and spiritual
well-being. Clearly the information on which this will
be based must be obtained from doctors and nurses
guided by the prevailing health problems.

Community group development must always receive
high priority when dealing with the disadvantaged, as
ill-health, one of the features of the syndrome of
poverty, goes hand in hand with an inability to organize
group efforts. As health care provides an acceptable
entry point for social upliftment, workers in this field
can make valuable contributions here.

The service must be adapted to prevailing social
and economic circumstances and to the culture of
the community

Poverty, illiteracy and other socio-economic factors are
universal determinants of disease patterns amongst
children. The health care service must thus be geared to
manage the problems arising from these factors in the
first instance. That will mean enteric infections, acute
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respiratory infections and protein energy malnutrition
as emphasized elsewhere in this text.

Cultural attitudes to women, traditional healing
practices and dietary and other taboos will all have a
considerable bearing on the pattern of disecase and
consequently the character of the desirable health care
service.

Finally, one must bear in mind that health pro-
fessionals rarely, if ever, commence work in a
community where no form of health care has been esta-
blished. An evaluation of the available service and
resources is a difficult but nevertheless essential task.
Cognizance must be taken of the dynamic nature of
most of the factors which determine health and conse-
quently the necessary adjustments need to be made. For
instance, the demography is constantly altered by
urbanization, industrialization and other Western
influences. The advent of commercial enterprises and
the influence of various media may alter or eliminate
traditional practices which previously appeared well
entrenched.

A firm structure which will provide continuous
support must underpin every aspect of a health
service

It is relatively easy to establish a new service but unfor-
tunately many a programme falters because there is
little thought for an ongoing commitment. Planning
should thus always ensure that the funding, staffing and
equipment required to maintain a firm infrastructure
are secured before a programme is launched. This
applies as much to community group development as it
would to the training of a new category of health
worker.*

Administrative structure

The management of primary health care is commonly
subordinated to the hospital administration. Conse-
quently this has kept the former in a secondary or
Cinderella role, as the demands of the hospital always
appear to be more urgent. Furthermore, the training of
health professionals is generally geared to secondary, if
not tertiary care, leaving them somewhat uncom-
fortable in the role of a primary health care worker. It is
thus essential that staff with a degree of authority from
both the medical and nursing profession are set aside
for primary health care. Whilst maternal and child
health care will constitute the bulk of the work, other
components of primary health care such as occupa-
tional health and vector control must not be overlooked.

It is essential, however, that close cooperation is main-
tained with those responsible for the hospital in order to
integrate the levels of care maximally. Rotation of
personnel obviates the ‘them and us’ attitude and
improves channels of communication.

Planning and management need to be decentralized
and flexible to allow for adaptations to local variations
and needs.

The workers

It is customary to begin at the top of the professional
pyramid when discussing the personnel hierarchy and
gradually work down to the lower echelons as time and
space permit. For reasons which will become obvious
the order has been reversed in this text.

The mother

When we consider the provision of health care for the
child it is surely the mother who should receive top
priority. It is she who spends more time with the child
than anyone else and it is she who will inevitably be the
one to provide health care in the first instance. It is the
mother who ultimately decides how to space her preg-
nancies, how long to breast-feed, when to have her child
immunized, whether to opt for traditional or ‘Western’
healing methods, etc.

Thus, as the principal care-giver of her family, the
mother must have the necessary knowledge and skills to
enable her to give her children the best that is available
under the prevailing circumstances.

The objectives are to empower the mother to:

® recognize the need and create a suitable environ-
ment for fully breast-feeding her infant;

® provide a domestic environment free of human and
animal excreta;

e provide potable water sufficient for the child’s needs;

e provide optimal nutrition at all times but parti-
cularly during periods of ill-health;

® initiate oral rehydration as soon as the child develops
diarrhoea;

¢ distinguish between upper and lower respiratory
infections so that she can deal appropriately with the
former and call for more skilled assistance for the
latter;

® recognize potential hazards for children which could
result in accidents and take appropriate preventive
action;

® recognize the need for intellectual stimulation of the
under five-year-old and enrich the child’s life with




simple toys fashioned from material available in the
home;

® recognize the need for regular attendance at the
under-fives clinic for weighing and immunization;

® recognize the value of the Road to Health Card,

® deal with minor injuries to avoid sepsis;

¢ protect the low-birth-weight infant against hypo-
thermia and common infections;

¢ determine the optimal birth interval and use
measures to control fertility;

® recognize the importance of skilled antenatal super-
vision.

Where it is not possible to provide the above for
everyone in a family the needs of the most vulnerable
must be given priority. It is constantly necessary to
reinforce and update the mother’s knowledge and skills
at every contact with other health care workers.

Ideally training for motherhood is integrated into the
school curriculum providing a foundation for primary
child care.

The father must also be seen as a key figure in the
welfare and nurturing of his children (Fig. 1.4.1).
Ideally he should be considered already during the
prenatal phase so that he enters parenthood with a well-
adjusted attitude. The traditional exclusion of fathers
from the day-to-day care of their children is changing
rapidly, as the nuclear family replaces the extended
family where these duties and responsibilities were
shared by the females in the home. The mother was
chosen by nature to be the initial carer of the infant but
there is nothing to say that in due course the father
cannot take over this function quite adequately. Health
workers thus need to be reminded that the father must
be included in the health care of his children whenever
possible, but especially whenever any important deci-
sion must be made.

There are, of course, many cultural barriers to
overcome, as in many communities the care of infants is
regarded as unmanly. However, an altered role identity
of the mother and father will be more readily accepted
as the nuclear family becomes the predominant unit in
society. The agent of change will be the mother, as
health workers are more likely to be in touch with her.
School curricula and entertainment media can play an
important role here by introducing these new concepts.
Nevertheless, it will be up to the mother to make room
for the father in this process of child rearing. The milieu
within the family must be such that a bond can form
between the father and his child and it is the mother who
is usually 1n a position to facilitate this. Physical contact
and the responses of the infant to her father’s
approaches are probably the two most important factors
in shaping this intimate relationship.
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Fig. 1.4.1 Father giving oral rehydration therapy in the
primary health care of his child.

The village health worker

The next category of worker who is in constant contact
with the community is the Village Health Worker
(VHW). As discussed in Chapter 3 (p. 26ff) this worker
is best chosen by and is in the main accountable to the
community. The title notwithstanding, there is as great
a need for a health worker within the community of the
urban poor as there is in rural areas. VHWs form a vital
link in the total health care scheme and unless their
position is given appropriate recognition projected
goals will not be achieved. Health professionals can
provide technical expertise and knowledge but it
requires someone from within the community to
interpret this into operational terms at the workface.

The functions of VHWSs as health scouts and
promoters and their relationship to other workers are
outlined in detail in Chapter 3, but a few important
principles with regard to their service responsibilities
must be laid down here:
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® VHWs are the mainstay for the mother. Their
training must therefore equip them with the
knowledge and skills necessary for this important
task.

® Certain clinical skills beyond those of the mother
must be displayed by VHWs: signs and stages of
dehydration; recognition of loss of consciousness of
an infant, of lower respiratory infection and of other
common and life-threatening conditions; first-aid
care of the convulsing child. Furthermore, they need
to be aware of their limitations in the management of
the sick child.

® VHWSs must have some therapeutic measures at
their disposal. This varies from one region to
another and is largely determined by the availability
of health workers with a more sophisticated training.
It is very important, however, that the latter fully
accept the principle that, given the knowledge,
attitude and skills, VHWSs can be trusted to use a
considerable range of drugs efficiently. Table 1.4.1
gives a list of suggested drugs, which obviously
needs to be adjusted to the prevailing disease
pattern. Treatment of patients suspected of suffering
from tuberculosis or leprosy is ordinarily not
initiated by VHWs but the drugs are included here
to make the medication for long-term therapy
readily accessible.

¢ A well-functioning communication and transport
system is essential for efficient two-way referral, as
has been demonstrated by the ‘barefoot doctor’
system.’ Prestige and self-esteem will be appreciably
enhanced when patients are referred to VHWSs for
follow-up in the community. Similarly, defaulters
can be traced and underlying reasons for this ascer-
tained by the community worker.

® The activities of VHWSs must be well integrated with
those of the nearest static structure, whether a
dispensary, clinic or hospital. They can be involved
in the weighing of infants, in health education and in
the discussion of those at risk. Health professionals
can also use this opportunity to obtain information
regarding current trends and beliefs in the
community.

Table 1.4.1 Drugs for use by village health workers (VHWSs)

Oral rehydration salts

Aspirin or paracetamol

Penicillin

Sulphonamides

Drugs for malaria, tuberculosis and leprosy
Anthelmintics

Antibiotic eye ointment

Diazepam (used p.r. in convulsions)

¢ VHWs can play an important role in community
development. Group organization, critical analysis
of problems and decision-making are skills which
VHWs will find very useful in this process.® It is of
considerable advantage if VHWSs have the ear of
local decision-makers, as programmes such as water
and sanitation improvement require their coopera-
tion. VHWs using tact and diplomacy can bring
about significant political change, as the problems of
maternal and child health provide an entry point
which is generally not threatening and thus
acceptable.

® Maintaining a record of births and deaths is an
essential function and must be regarded as the barest
minimum of data collection.

The medical assistant, auxiliary or nurse/
midwife

Health workers at this level will have obtained a formal
training course, the nature and extent varying consi-
derably from one region to another. In some countries
there may well be several categories of worker at this
level, but for the sake of simplicity we will confine our-
selves to one. Similarly, their skills and functions will
differ from place to place, depending to some extent on
disease prevalence and available resources. With
regard to maternal and child health, however, certain
generalizations can be made concerning the essential
functions of these workers. It is assumed that the
workers are based at a static structure, such as a clinic,
the service function of which is described in greater
detail below.

To be effective the workers must be able to identify
with the mother of the most disadvantaged group in the
community and be sensitive to people’s interpretation
of health problems. Together with the VHWs they
develop schemes which address poverty in the
community as a whole. Health workers need to
recognize that poverty and lack of appropriate
knowledge are the ultimate causes of ill-health amongst
the disadvantaged. Hence, they must learn to help
people towards a critical analysis of their health
problems in order to find some fundamental solutions.®
Over and above that, the impoverished mother needs to
be given practical advice which will help her to cope
with her immediate dilemma.

Job description

Clinical expertise  The following are essential skills:

¢ diagnosis and management of common and life-



threatening childhood infections: pneumonia, otitis
media, measles, pertussis, meningitis and impetigo
amongst others;

* management of the child with diarrhoea, including
intravenous resuscitation but recognizing the
importance of the oral route;

® knowledge of the nutritional requirements of the
neonate through to childhood, with particular skills
in coping with all the problems occurring in breast-
feeding as well as the diagnosis and management of
protein energy malnutrition;

* management of the child with fever and in particular
the dangers and management of malaria;

® primary care for the child with asthma;

® primary care for the unconscious and the convulsing
child;

® knowledge of the indications for and skills for
performing a lumbar puncture where more skilled
personnel is not available and initial therapy for
septic meningitis and cerebral malaria;

® recognition and participation in the management of
the abused child and where necessary forming the
nucleus of a child protection team,;

® simple laboratory procedures (in the absence of a
technician) such as urine and CSF microscopy,
Pandy’s test and haemoglobin estimation.

Under-fives clinic  'The workers must take the initiative
and responsibility for establishing and maintaining
these clinics. Although this is generally seen as a pre-
dominantly preventive/promotive activity, a high
degree of clinical acumen is required to detect minor
ailments and deviations from normal. Furthermore,
sensitivity for the skills and potential of the VHWs are
called for, as the VHWSs should be involved in the

functions of this clinic.

Maternal health Workers need to maintain a steady
awareness of the mother’s needs and refer her for nutri-
tional supplementation, antenatal supervision and
fertility control where necessary. Many a young mother
will require moral support and possibly even protection
when faced by domestic violence. Where this is a
common phenomenon there may be a need for a
women’s refuge to provide shelter in times of crisis.

At-risk register  Constant vigilance must be maintained
for those at risk so that they may benefit from this
service. Workers can play a vital role in case discussions
which are held at the clinic at regular intervals and assist
in the review of risk criteria.

Data collection 'The workers are responsible for keeping
the databank up to date by ensuring regular input from
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VHWs and their own field of work. For further details
see ‘The functions of the clinic’ later.

Health education 'The importance of promoting literacy
and basic knowledge pertaining to health cannot be
overemphasized. This will require constant updating of
their own knowledge as well as practising a wide variety
of communication skills. Above all, the workers must
bear in mind that they constantly serve as role models.
Hence, whenever possible the message must be
reinforced by living it out in one’s personal life.

Surgical skills Where these skills fulfil a supportive
function in maternal and child health care (e.g. tubal
ligation) they must be promoted. On the other hand,
workers at this level may have been trained to perform
surgical procedures (e.g. herniotomy) which enhance
the workers’ prestige, but are neither urgent nor do
they make any impression on the overall welfare of the
community. Therefore, this aspect of the work must be
reviewed critically, particularly with regard to
evaluating whether staff time and expertise are used
effectively in relation to presenting problems.

The doctor

The main responsibility for delivering the service
usually falls on doctors. Yet the training they receive
rarely equips them with skills other than those pertain-
ing to clinical intervention. Fortunately, several
medical faculties have recognized that if their graduates
are to have a palpable effect on the goal of ‘health for all
by the year 2000°, they require considerably more than
diagnostic and therapeutic skills. Students from these
universities are no longer confined to academic
hospitals but are encouraged to move out to smaller
institutions and the community. Formal training can be
provided by health professionals in peripheral units
where students experience a wider spectrum than can
be offered in tertiary-level hospitals. It is hoped that
there they will be encouraged to learn from those with a
less sophisticated training than their own. This requires
a degree of humility which is rarely imbued in an
academic environment. This may also engender the
flexibility necessary to adjust to Third World conditions
from the sophisticated atmosphere of most medical
faculties.

Doctors commonly find that the demands made on
them exceed their time and energy, hence it is wise to
learn at an early stage to make equitable allocations to
the three main components of the work, clinical, mana-
gerial and educational.
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Clinical skills

In spite of having had exposure to some of the common
tropical diseases in their training, doctors not uncom-
monly experience difficulty, initially, in coping with
many of the presenting problems and recognizing their
manifestations with ease. As the rest of the team is likely
to be well-acquainted with these problems, this
demands a willingness to learn from others.

Usually, it comes as a surprise to young graduates
that they have to work within the constraints of limited
resources and that they have to rely largely on clinical
judgement by using their eyes, ears, hands and noses.
On the other hand, being well acquainted with the latest
diagnostic tools and modalities of therapy, young
graduates may well be in a position to make this contri-
bution to the pool of local knowledge.

As doctors, we need to remind ourselves that each
one of our patients is a member of a family and a
community. Prevailing attitudes and beliefs and the
dynamics within the family may have a marked bearing
on the severity and outcome of presenting problem.
Each contact provides an opportunity to impart
knowledge which is likely to have a ripple effect in the
community. One has a better chance of dispelling
taboos and beliefs which hinder development by
gradually chipping away at them in this manner, rather
than by open confrontation.

Life-saving procedures  As the most highly trained health
workers, doctors are expected to perform life-saving
procedures, particularly when working in isolated
posts. Therefore, anyone in this type of situation should
be competent to carry out the procedures mentioned in
Table 1.4.2 on infants and small children.

GOBI The four measures identified by UNICEF as
the most effective means of bringing about a ‘childhood
survival and development revolution’ are: growth
charts, oral rehydration therapy, breast-feeding and
immunization (GOBI). They require careful study.
There are many aspects of these apparently simple tools
which have a bearing on the medical profession, who
tend to regard them with some disdain.

Table 1.4.2 Life-saving procedures

Laryngoscopy

Endotracheal intubation
Tracheostomy
Cardio-pulmonary resuscitation
Intravenous fluid replacement
Lumbar puncture

Intercostal drainage

Growth charts These are also known as Road to
Health Charts (RTHQC). (See Fig. 1.4.2.) This home-
based health record which every child should possess
has been designed for and is recommended by WHO.
As the child’s total health record, it contains vital
information and needs to be maintained meticulously
and protected both in the hospital or clinic and the
home.

The RTHC is an important instrument in the hands
of the mother as it is easy to grasp the significance of her
child’s weight record in relation to the standard per-
centile curves. It reflects the effect of illnesses and other
important life events, demonstrating the need for an
adjustment to the diet. Provision is made on the card
for perinatal data, immunization dates and fertility
control measures.

In itself the RTHC is of considerable clinical value,’
but when doctors are seen to use the chart and make
appropriate entries thereon, only then will it be
regarded as a document of some significance by the
community.

From the clinical point of view, it alerts doctors at an
early stage to malnutrition as the weight curve flattens
out before clinical features become apparent. Full con-
valescence from an infection can be gauged by the
weight curve regaining its position in relation to the
centile lines.

Oral rehydration therapy (ORT) Diarrhoea is unques-
tionably the most serious single child health problem in
any disadvantaged community. Dehydration is respon-
sible for the high mortality, whereas subsequent mal-
nutrition results in chronic ill-health and susceptability
to further infections. It thus follows that all doctors
working in the subtropics and tropics must be well
acquainted with all issues impinging on ORT.

From the clinical viewpoint the value of ORT, in
preference to intravenous fluids, must be appreciated
and the dangers of antidiarrhoeal mixtures and
undesirable side-effects of antibiotics acknowledged.
There is a distinct risk that this great life-saver is
brought into disrepute by incorrect practices, such as
prolonged ORT or administering clear fluids to the
exclusion of all feeds. As incorrect mixing is one of the
most serious mistakes, constant warnings must be
issued regarding the dangers of using excessive salt.

Alternatives to the generally accepted formula may
have to be used in many situations where sachets are
not readily available in every home. The well-recog-
nized sugar and salt home brew, or even rice-water,
may have to be promoted where conditions demand
it.%? In their capacity as managers, doctors must ensure
that a continuous supply of the preparation is available
at all peripheral units, as well as of the necessary
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Fig. 1.4.2 Medical Officer making entries on the baby’s Road to Health Card.

elements for the manufacture where the mixture is
being prepared locally.

There is room for further research on this subject and
what better place than a unit in the field, where the
problems are being encountered?

Breast-feeding Infective diarrhoea and malnutrition,
the two big infant killers, can largely be prevented by
breast-milk in the first half year of life. Although
doctors generally pay lip service to the value of breast-
milk as the ideal infant food, there are still many
obstacles to be overcome. Unfortunately several of
these are iatrogenic in nature, calling for careful
scrutiny of one’s own practice and of the routines of the
unit as a whole. Some of the common procedures which
interfere with establishing and maintaining satisfactory
breast-feeding are listed in Table 1.4.3.

Unless health professionals are well acquainted with
all the common problems associated with breast-
feeding, particularly during the first days and weeks,
they are not in a position to give the mother the

Table 1.4.3 Practices which interfere with breast-feeding

Separation of mother and baby at birth

Delay of the first feed

Heavy sedation or analgesia during labour

Operative or assisted delivery

Disregard of refiexes associated with lactation and breast-
feeding

Offering bottle feeds of any nature

Promotion of breast-milk substitutes

necessary advice to establish her confidence, which is
essential for satisfactory lactation. The International
Code of Marketing Breast-milk Substitutes!® should be
available for reference and guidance at every unit
offering maternal or child health services. The recom-
mendations contained in this document are very sound
and practical and should be observed carefully.
Immunization Details of the WHO Expanded
Programme for Immunization are discussed elsewhere
(see p. 78). Suffice it to say that doctors must be aware
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that the complications of the various vaccines pale into
insignificance when one considers the immense benefit
derived from immunization. The unfortunate pre-
occupation with these complications results in poor
coverage and persistent and unacceptably high preva-
lence of the common childhood infections.

To obtain the minimum of 80 per cent coverage
necessary to achieve an effective herd immunity, every
doctor who deals with children must constantly be
aware of the need to promote immunization. At every
contact the immunization record of the child should be
scrutinized and where necessary brought up to date.
This applies not only to the under-fives clinic but more
especially to the child presenting with an illness.
Waiting areas and wards of hospitals and clinics are a
dangerous source of infectious diseases and vigilance
with regard to providing protection against these killers
at points of contact is very important. Once again it
must be stressed that, as a general rule, illness is not a
contra-indication to immunization.

Goals need to be set with reasonable target dates to
achieve the overall objective of herd immunity. Even
when one has reached satisfactory coverage there may
be pockets of unimmunized children who will act as a
persistent nidus of infection. Annual mass immuni-
zation campaigns have been mounted in several
countries over and above the regular vaccination
programme to overcome this deficiency.

Three Fs In addition to GOBI, UNICEF has recom-
mended the three Fs, Female education, Food supple-
mentation and Fertility regulation.

Female education This has been demonstrated to be
one of the most powerful factors in improving the
quality of life of a community. Mothers’ literacy has a
direct bearing on infant mortality with other factors
(including poverty) being equal. Whilst it may not be
within the power of clinicians to influence national
policy on this matter, it is possible to ensure that every
mother is kept well informed of her child’s and her own
state of health. It is advisable to involve her in the
nursing of her child, should admission become
essential; apart from giving her the satisfaction of active
participation, it helps her to understand the disease and
healing process. Factors promoting health and healing,
such as nutrition, and those undermining health, such
as the faecal-oral contact, require special emphasis and
elaboration.

Food supplementation Supplementation for mothers
should be considered, particularly at antenatal clinics:
mothers weighing less than 45 kg and those with poor
weight gain during pregnancy, are at considerable risk
of progressive ill-health and of giving birth to a low-

birth-weight baby. In certain circumstances, feeding
programmes at day-care centres and schools may be
indicated. Before embarking on a scheme of this nature
one has to weigh up whether the necessary food supplies
and community support and involvement are available
to sustain it. The people must also determine whether
such a project will put the available resources to optimal
use.

Fertility control This is a sensitive subject which is not
dealt with here, but it must be stressed that child health
workers are in an ideal situation to offer advice regard-
ing natural methods of fertility regulation and contra-
ception. In the under-fives clinic or at the time of a
medical consultation, the mother is especially receptive
to any information which will enable her to give her
child undivided attention during the first two years of
life. The birth interval can be prolonged by encoura-
ging the mother to suckle her baby day and night,
thereby suppressing ovulation and reducing the risk of
conception during lactational amenorrhoea to only five
per cent. With the mother’s approval the fertility
control measure which is being used can be entered on
the RTHC and will serve as a reminder for health
workers to make the appropriate enquiries.

Respiratory infections 'The fact that respiratory infec-
tions are the second most common precipitator of death
of infants and young children calls for a clear under-
standing of the aetiological factors involved. Viral
infections, which usually run a benign course in adults
and in children of advantaged parents, are common
precursors of these lethal infections. There is a pressing
need for research, which could be initiated in the field,
into host, agent and environmental factors involved in
this serious problem (see pp. 706-24).

It is advisable for doctors in consultation with the rest
of the team to draw up a management protocol for each
level of health care: the mother is capable of caring for
her child with an upper respiratory infection without
referring to any other health worker, as she can readily
learn to recognize the early features of obstructive
and/or lower airway disease; the VHW can give her
support in this, assist her with physiotherapeutic
techniques to clear secretions and can refer her for anti-
biotic therapy when necessary; at the level of the
medical assistant, there must be a clear understand-
ing of indications for antibiotics, disadvantages of
suppressing a productive cough and of features of
respiratory distress requiring referral for more inten-
sive treatment. The role of measles, mumps, tuber-
culosis and asthma as precursors or predisposing
elements should be evaluated locally and appropriate
measures introduced.
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Data collection This is an integral part of efficient
management. As doctors have usually received some
instruction in basic epidemiology they are in a position
to make valuable contributions here. This can be done
during the routine visits to the clinic helping the local
staff to see a purpose in keeping statistics. Systematic
recording of information in the hospital is of immea-
surable benefit to the unit.

The infrastructure of the unit However small the unit is,
its infrastructure requires careful attention if the health
programme is to be successful. Coordination and
liaison of the various components need to be fostered to
avoid wastage and to promote efficiency. Although
doctors are generally not expected to take full responsi-
bility for this, it is important that they are aware of the
significance of each aspect and serve as resource
persons for the unit. Components of the infrastructure
include communication, transport, supplies, mainte-
nance, lighting and refrigeration.

Contact with the more isolated members of the team
is vital. Weekly visits to the clinics are important but
radio or telephone contact (the life-line of the team) is of
far greater value, as the possibility to consult must be
available at all times. A two-way referral system
enhances efficiency of the service, particularly if the
outward limb is fully utilized. Doctors are often
reluctant to part with their patients until therapy has
been completed. It is frequently in the interest of all
parties concerned, however, to refer the patient to a
peripheral worker for supervision of the remainder of
the treatment. This not only reduces the duration of
hospital stay but also improves compliance and
enhances team spirit as the workers in the community
begin to appreciate the importance of their role in the
scheme.

Responsibility for the supply of drugs and domestic
provisions must rest with a senior staff member at the
base hospital and at peripheral units. Doctors may have
to participate in this element of the infrastructure,
particularly during visits to clinics. All items with
limited life-span need to be regularly rotated to ensure
that those approaching expiry date are used first. Pro-
fessionals are often in a position where they recognize
the need for, and can initiate, repair or maintenance of
some component to avoid a breakdown.

The immunization programme depends to a large
extent for its effectiveness on the ‘cold chain’. Efficient
refrigeration facilities are thus of paramount impor-
tance. Mass immunization campaigns, on the other
hand, call for considerable community participation:
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community leaders need to be involved to get their
support and cooperation; volunteers need to be
recruited and trained for motivation of parents,
arranging venues and assisting at assembly points.

Personnel matters These are a further issue preferably
avoided by doctors, as team work and human relation-
ships do not commonly form part of the medical curri-
culum. By virtue of their professional status, however,
a certain degree of leadership is almost always expected
of them. A few basic guidelines are recommended.
Regular meetings of various staff categories are useful
for airing views and ironing out problems before they
become insuperable. Responsibility can be devolved,
to a certain extent, if the staff share in decision-making.
Rotation of staff from peripheral units through the
hospital is mutually beneficial as previously mentioned
and obviates the ‘them and us’ attitude. Doctors unfor-
tunately have to accept as a fact of life that they serve as
role models. This applies to attitudes as much as it
does to life-style, choice of phraseology and even
mannerisms.

service must be
This becomes a
goals and using

Evaluation All the facets of the
evaluated to ensure effectiveness.
relatively simple task by setting
recorded data to the best advantage.

Doctors commonly experience difficulty in delega-
ting duties and consequently become overextended.
Considerable judgement is required when allocating
duties which carry responsibility, as an error in judge-
ment may have disastrous consequences. Objectivity in
evaluation of achievements and in assessment of
potential is essential for this delicate matter.

Determination of coverage is a valuable and often
sobering exercise, which may require home visits by
field workers. In some countries school children have
filled this slot admirably by reporting illnesses
occurring in the home and how often health services are
being used over a specific time period. Maps and
population data are essential adjuncts when dealing
with coverage and utilization of services.

The doctor as educator

As the most highly trained health workers, doctors will
want to share their knowledge rather than regard it as a
professional secret. There are, however, two major
obstacles: their knowledge may not be relevant and
skills to communicate may be lacking. Unless the doctor
is of the same cultural group as the community, a
staunch effort to study the local vernacular and customs
will need to be made to bridge the gap.

Continuing medical education is as important as
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imparting knowledge. Several centres throughout the
world provide a wide variety of material specifically for
health professionals in Third World countries. This
includes skills in presenting scientific information in a
medium comprehensible to less highly trained
individuals. Regular journal club meetings with other
health professionals help to keep pace with recent
developments and stimulate discussion and further
reading. Workers at neighbouring stations can partici-
pate in this where there are two-way radio facilities,
thus preventing isolation and intellectual stagnation.

Those involved in training programmes for workers
at other levels will be considerably encouraged if
doctors show an interest in their work. In the absence of
this important activity such a project should be
initiated.

Health-related activities involving motivation of the
community must receive priority. As has been
mentioned previously, the overall health profile will not
improve until the community as a whole can organize
itself to break out of the vicious cycle of poverty.
Existing structures such as church and women’s groups
are useful nuclei for further development. Health
education in schools and the child-to-child pro-
gramme'' are other channels for fruitful dissemination
of knowledge.

Every day-care centre can be regarded as an
epicentre from which health care can emanate into the
community. As day-care centres are in great demand in
urban areas they should be used to full advantage in
promoting maternal and child health. Play centres in
remote rural regions of Zimbabwe, for example, have
been effective in raising the health level of the whole
community. The standard of care at these centres is
often greatly enhanced by the interest shown and the
expertise shared by the doctor. Particular attention,
however, must be paid to the very real danger of the
day-care centre as a source of common infections:
faecal-oral contact and crowding are factors which need
to be watched diligently.

The doctor’s role in local health education
programmes is discussed in detail on p. 114ff.

The structures

The clinic/health centre

The clinic is unquestionably the main structure in
delivery of primary health care. Ideally, it is
surrounded by a series of subclinics each serving a
population of about 5000 with the main centre caring
for a total of about 50 000. Furthermore, birth and

limited lying-in facilities should be available. If primary
health care workers in the community are functioning
as outlined earlier, the work-load on professionals at the
clinic should not be excessive.

Five to six medical assistants/nurses assisted by as
many nurse aides form the core group. The number of
births at the clinic is an important determinant of the
total staff complement as maternity services demand
round-the-clock attendants. A laboratory technician is
a valuable member of the team, but where these are not
available one of the above-mentioned should learn the
basic skills. Maintenance and other ancillary staff
members are essential to take care of the infrastructure
as outlined above.

VHWs are a vital link in the health care of the
community, as previously emphasized. To integrate
their services into the clinic activities it is advisable that
one of the professional workers takes on this task as a
primary focus. This incorporates continuing education
of the field workers in order to maintain a high level
of competence and effectiveness. Similarly a nurse/
midwife takes on the care of any traditional birth
attendants attached to the clinic.

If we see the mother-child dyad as a single entity it
follows that an integrated health service must be
provided for them: for example, the midwife attending
the mother prenatally should be conversant with
routine child-care and some of the common problems.
Similarly, those responsible for the child in the first
instance must recognize the needs of the mother and be
in a position to advise on fertility control, etc.

The functions of the clinic

These can be conveniently grouped as: clinical,
database, resource centre, and outreach.

Clinical Child health care is provided at the under
fives clinic and ambulatory care is available for those
that are ill (see T'able 1.4.4). Maternal care is given at
the ante- and postnatal clinics and obviously during and
immediately following delivery of the baby. The at-risk
register is a function which straddles the clinical and
other functions of the clinic. All clinics should offer their
services at those times which are most convenient to
mothers, e.g. in the late afternoon and over weekends.
This may involve unpopular duty rosters but is
unavoidable if the service is to be effective.

Under-fives clinics Such clinics can operate as one of
two models: (a) well-baby clinic almost exclusively for
promotive and preventive work; (b) a clinic for all
comers. Both have advantages and disadvantages: it
can be assumed in model (a) that mothers are more




Table 1.4.4 Functions of the clinic

Activity Main objectives

Immunization

Nutritional assessment by weighing,
etc.

Developmental screening

Fertility control advice

Health education

Selection of those at risk

Diagnostic and curative care

Management of ongoing problems

Incidental health education

Selection of those at risk

Examination for: general health,
nutrition and anaemia; hypertension
and proteinuria; diabetes meliitus

Screening for obstetrical problems

Monitoring fetal growth

Immunizing against tetanus

Issuing iron and folate supplements

Preparation for breast-feeding

Under-fives clinic

Ambulatory clinic

Antenatal clinic

open to health education as they are not preoccupied
with an ill child. Furthermore, VHWs can readily be
involved, especially if the mothers from their particular
area attend on specific days. On the other hand,
separation of curative from preventive/promotive
activities is a disadvantage. It must be stressed,
however, that children are vulnerable and need to be
nurtured. They warrant a clinic in their own right. The
obvious advantage of model (b) is the integration of all
the components of health care. This is probably out-
weighed by the high risk of cross-infection and the slow
through-flow as the sick children require considerably
more attention. A proposed clinic structure is shown in
Fig. 1.4.3 and a flow-through scheme is suggested in
Fig. 1.4.4.

The Road to Health Chart is presented by the mother
on entering the clinic; the child is then weighed by a
VHW or an aide, who also ascertains whether there is a
specific problem warranting ambulatory care. If the
child is essentially well they move through to the
waiting area and play corner. Group health education is
provided here before they are seen by the health pro-
fessional responsible for the under-fives for that day. At
this point the mother has another opportunity to voice
any special concern. The chart is carefully scrutinized
and the child is checked for developmental progress,
nutritional state and any obvious abnormality.
Maternal health matters are seen to and advice is
offered on fertility control. Where risk criteria call for
action, appropriate steps are taken. From here, mother
and child are referred for immunization, food supple-
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mentation or specific health education (e.g. manage-
ment of the family with scabies).

Ambulatory clinic Most of the busy health centres offer
this service in several rooms simultaneously with
medical assistants/nurses being in charge. With an
efficient health care network the children will have been
screened peripherally and on arrival here need a pro-
fessional opinion. As a rule, each staff member can cope
with 40 to 60 children a day but anything in excess of
that makes serious inroads on efficiency. Usually 80 to
90 per cent of presenting problems can be dealt with at
this level. Some of the remainder will require urgent
transfer, while the rest can be seen in consultation with
the doctor on the weekly visit or referred as ‘cold cases’
to special clinics at the base or regional hospital. The
flow of patients through the clinic can be enhanced by
nurse-aides or auxiliaries assisting with health educa-
tion, ushering, undressing children, etc.

A lock-up cabinet with stocks of the limited range of
drugs required should be within easy reach (see
Fig. 1.4.5) so that medication is dispensed at this point
rather than at a central pharmacy. It is relatively easy
for the attending professional to explain the purpose of
the drug thus improving compliance. Furthermore, this
reduces the chances of the mother receiving conflicting
instructions and it smooths the way to a trusting
relationship. This is really only possible if the mother
sees the same attendant on a return visit, which is facili-
tated by a coloured sticker on the Road to Health
Chart.

Each room must be equipped with a functioning
auroscope and stethoscope, both of which can now be
obtained in a light-weight format at low cost. Without
these simple tools management of common ear and
chest problems is based on pure guess-work!

Referral for immunization, additional health educa-
tion or food supplementation improves the flow as
indicated on the flow diagram in Fig. 1.4.4.

The at-risk register The purpose of this register is to
identify those that require special attention. These are
the most vulnerable and the ones least likely to avail
themselves of services. Without further intervention
they will almost certainly present with advanced disease
if they come at all.

The register can operate fairly simply by ear-
marking the relevant card and entering the name in a
diary for a return visit, as well as in a special register
kept for this purpose. At times an immediate home visit
is necessary to give support and advice where it is most
effective. When the mother and child are seen on a sub-
sequent visit, a new return date is given or, if appro-
priate, the name is removed from the register. A further
home visit is called for should they fail to return.

All those on the register are discussed at a weekly
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meeting with the visiting doctor. A senior member of
the clinic personnel is responsible for maintaining the
register and revising at-risk criteria from time to time
(see Table 1.4.5). These vary from one region to
another and often also within a region, depending on
prevailing socio-economic circumstances. An excessive
number of criteria will put an undue load on frontline
workers and fail to single out the most vulnerable. On
the other hand, one must ensure that those who need
this special care do not slip through the health care net.
Efficient functioning of the at-risk system depends
largely on the training and reliability of those in contact
with the community (i.e. the VHWSs) and on the
awareness of staff members.

Trauma register It is advisable to keep a register in
addition to the above-mentioned, of all children under
the age of five years presenting with trauma, as they are
at risk of child abuse. Sufficient data need to be
recorded so that they can be readily identified should
they return with further injuries, thus appreciably
raising the likelihood of abuse. All workers caring for
children must maintain a high index of suspicion for
various forms of abuse. This is particularly important
where violence is part of daily life and where injuries
generally are common. In that type of environment
children are more liable to abuse and the non-accidental
nature of the problem is likely to be missed. The aim of
the register is to detect those who present with repeated
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Fig. 1.4.4 Under-fives clinic flow.

episodes of trauma and are thus possibly victims of non-
accidental injuries or of neglect.

The clinic as a database From the outset this needs to be
goal-directed with clear objectives spelled out to all
members of the team. Accurate statistics play a funda-
mental role in evaluation of the health status of the
region and in monitoring effectiveness. Furthermore,
data are essential when seeking support for initiating or
maintaining programmes.

The tally system is a simple and yet efficient method
of recording, particularly where one is dealing with
large numbers or for semiliterate members of the team.
In the case of the latter, pictorial representations have
been used very successfully.!?

The range of data to be collected should be a team

Fig. 1.4.5 Health professional dispensing medicine after dis-
cussing the problems at the time of the consultation.
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Table 1.4.5 Suggested criteria for at-risk selection

Mother

Weight <45 kg

Height <150 cm

Mid upper arm circumference <22.5 cm

Age <15 and >40

1st or >4th pregnancy

Previous stillbirth or obstetric problem
Child

Low birth weight

Birth interval <24 months

Birth order >4

One of twins

Off breast <6 months

No weight gain X 2 months

Physical/mental handicap

Trauma (see text)

Preventable death or illness of sibling
Social

Abandoned

Fostered, adopted or stepchild

Single, unsupported parent

Parent(s) victim(s) of child abuse

Chronic illness in parent

Violence and/or alcohol in family

Member of deprived subgroup

decision; vital statistics clearly form the foundation of
any health database, hence births and deaths take pride
of place. Further suggestions together with a recom-
mended priority rating are given in Table 1.4.6. Age-
specific and, as far as is feasible, disease-specific
mortality rates can be calculated readily from these
data, which form the basis of regional health statistics.

Regular review and analysis of data at each unit,
serve to remind team members of the aims which they
have set themselves and whether goals are being
achieved. The perinatal mortality rate is the best
indicator of the quality of antenatal, obstetric and early
neonatal care. Furthermore, it reflects the care given to
mothers in the community. This review process helps to
identify problem areas which require additional
support.

Continuous evaluation of the utilization of health
services is a further broad objective of data collec-
tion. Indicators of utilization and preventable disease

Table 1.4.6 ltems for data collection (in suggested order of

priority)

All deaths, including age at death and cause where possibie
All births, including stillbirths >500 g

Infectious diseases preventable by immunization

Birth weights <2500 g

Diagnosis of patients admitted and duration of stay
Ambulatory problem presentation
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prevalence are the number of children dying without
having been attended to by a health worker.

Lastly, compiled data must be suitable for sub-
mission to the relevant authorities. Here one must bear
in mind that their priorities are likely to be reducing
expenditure and boosting national or regional prestige.
Hence, it is to mutual advantage if material is prepared
in a manner which suggests that these objectives are
being supported.

The clinic as a resource centre 'lI'rained health care
workers owe it to the community to be agents for
information on all matters impinging on health, as they
have access to knowledge and media not generally
available to people. It is especially important that pro-
fessionals accept this challenge and help people to lift
themselves out of the morass of poverty. One of the
main objectives i1s to make appropriate technology
available, using local material and decreasing depen-
dence on complicated, imported equipment. The clinic
can serve as a model where this principle can be put into
practice (see Table 1.4.7).

Wherever feasible the clinic personnel must
endeavour to demonstrate that these methods are
acceptable even to them. This requires a degree of
commitment but not undue sacrifice, as a fairly
sophisticated home can be created using locally
available material resourcefully.

As the clinic also serves as a centre for the training of
VHWs, a range of audiovisual aids must be based here.
With some imagination innovative techniques can put
these media to maximal use making health education an
exciting venture. Anything from puppets to video-tapes
will be of great value. The Indian Children’s
Development Scheme provides an excellent example of
how truly comprehensive care can be provided at one
centre.'® All the above-mentioned functions of the clinic
can be found at centres of this scheme making a consi-
derable contribution to the welfare of some of the
poorest communities in India.

Outreach  Although most of the aspects of this function
have already been covered, it is necessary to make

Table 1.4.7 Examples of applied technology at the clinic

Collection and storage of roof water
Spring protection

Ventilated, improved pit latrine
Food storage

Hot box

Home ventilation

Backyard vegetable garden
Compost from degradable refuse

special mention of the responsibility that the clinic
personnel have for the welfare of the community as a
whole. This takes on particular significance where there
are no VHWSs who can provide this all-important link.
It is then advisable to delegate the responsibility of
exploring channels of communication with the
community to a senior staff member. For instance,
mobile clinics can temporarily fulfil some of these
functions, albeit a poor substitute for VHWs.

Consideration must be given to bringing community
representatives in to the running and administration of
the clinic. This requires courage and innovation but is
essential if the clinic is not to be ‘foreign’ territory for
the people.

The subclinic (dispensary)

Whereas the term ‘dispensary’ has found fairly wide-
spread acceptance, it should probably be discouraged as
it suggests that medicines are dispensed here. Whilst
this may be one of its functions the subclinic should
rather be seen as a point from where knowledge is dis-
seminated.

Staffing of this structure depends largely on who is
available in the region. It is desirable to have at least
one, if not two, of the medical assistant/nurse category
or, alternatively, one of the latter together with an
auxiliary nurse. It is envisaged that these centres cater
for a population of about 5000 with a cadre of VHWs
caring for the immediate needs of the community. The
nature and extent of activities thus also depend on
available personnel and are determined by the team of
health professionals responsible for peripheral work.

A great deal of what is outlined above for the main
clinic applies to the subclinic suitably scaled down to
prevailing circumstances.

The mobile clinic

These are in use in several regions where it has not been
possible to establish static subclinics. The great
advantage of this type of service is that coverage is
extended to a relatively large population with limited
staff. It must be strongly emphasized, however, that the
coverage is very restricted, in that there is no
continuous health care. Workers cannot develop a
confidential relationship with individuals nor with the
community as a whole. An added disadvantage is that a
mother may delay seeking help for an acutely ill child
for days or weeks in anticipation of arrival of the mobile
clinic. The practice of itinerant health professionals
providing an intermittent curative service under a tree
or in the back of the village trading store is deprecated.




The hospital

Historically, the hospital has provided far more than a
bed for the sick. As the name suggests it is an institution
which provides shelter for the afflicted. Its function in
the community extends well beyond medical care, as it
is a place where expert care-givers are available
throughout the day and night. Hence, it becomes a
place of refuge for not only those with a physical ailment
but also the destitute who are in social, mental or
spiritual distress. And this is by no means confined to
city hospitals as those who work in rural areas are expe-
riencing, where the extended family no longer functions
as the buffer for misfortune. This then is a care-giving
function which health professionals render freely but we
must ensure that the supportive and protective image
does not become tarnished. Where the hospital is seen
in this light by the community it can clearly bestow far
more on people than mere secondary or tertiary
medical care. The forbidding appearance of large
edifices with stark corridors and austere wards is
unlikely to foster a warm relationship with the staff
unless a concerted effort is made to allow people to feel
at home there. In the rush to complete daily chores and
deal with a flood of emergencies it is difficult to sustain
an amiable frame of mind. Nevertheless, that is what is
required of the front-line workers, particularly if the
hospital is to have a favourable impact on the welfare of
the community.

How do we bridge the gap?

The principles of health care delivery apply to the
hospital as much as they do to the peripheral limb of the
service but are appreciably more difficult to apply here.
Most workers in hospitals see their main task in caring
for the sick as determining the immediate cause of the
disease and effecting a cure or symptomatic relief. In
the first place, the expectations of the people and
secondly, the demands of the principles we have set
ourselves go well beyond that. It therefore presents the
hospital team with a challenge to close this gap lest they
be accused of operating in a disease palace.

Where there are no representatives of the people on
the board or on hospital committees, this is a good place
to set the ball rolling. One must take care, however,
that their voices are heard and their opinions sought
and that it does not become a mere token gesture to
democracy. Inviting a senior class from a neighbouring
school to visit the hospital and then to write an essay on
their impressions can be a sobering exercise. It may also
provide an opportunity for teachers to comment on
their view of the hospital as a resource for the
community. A further spin-off from this may be an
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invitation for the staff to provide health education at the
school. This offers almost unlimited scope for sowing
seeds of the elements of good health by involving both
students and teaching staff in analytical discussions
concerning the fundamental causes of disease.

There is also considerable good-will within the
community which the hospital team often does not uti-
lize sufficiently. Doctors, in particular, are frequently
unaware of voluntary organizations and groups that are
anxious to participate in caring for the sick and
suffering and that may be frustrated by lack of oppor-
tunity. Contact with such groups provides a rich poten-
tial for outreach where one can possibly assist members
in defining their objectives.

Formal training programmes

The importance of the role of health professionals in
training co-workers bears repetition. Regular evalua-
tion of what is provided and what is required will help to
determine direction and to set new goals. In the absence
of VHWs or their equivalent, serious consideration
must be given to establishing such a scheme. Even in
countries with a sophisticated health care network, such
as New Zealand (Aotearoa), community health workers
have recently been introduced to assist in bridging the
gap.

Nurses’ training colleges attached to hospitals have
helped beyond measure to raise the standard of care of
the sick. Although there is a tendency to transfer this
training to institutions for tertiary education, hospitals
must continue to play a significant part.

As has been mentioned previously there is a welcome
trend to decentralize medical student training so that
staff in peripheral hospitals carry a responsibility in
shaping the calibre of the doctor of tomorrow.

Doctors have to remind themselves when they are
involved in a training programme to keep primary
health care in the forefront as there will be a tendency to
allow second-level care to predominate. The UNICEF
‘tools’ provide a useful framework on which to build.

Ambulatory care

The out-patient department can be seen as the most
important point of contact with the people: regrettably
it is commonly given a rather low profile and, further-
more, its potential for primary health care training is
not realized. There is also an unfortunate tendency to
allow the most junior members of the team to man this
important section, where serious decisions based on
clinical judgement must be made. It stands to reason
that senior staff are in a better position to make these
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critical appraisals and to provide primary care training
at this venue. Not only will the community appreciate
the upgrading of their interface with the hospital but
also unnecessary admissions will be reduced to a
minimum.

Both ambulatory care and the under-fives clinic can
function in a similar way to that outlined for the clinic.

The primary health care ‘tools’

The strategy identified by UNICEF for achieving a
‘childhood survival and development revolution’, i.e.
GOBI FFF, should be regarded as the main avenue of
approach to primary health care even within the
hospital setting. Although these items were discussed in
some detail earlier it is necessary to look at them from a
hospital perspective.

The growth chart (RTHC) This is of considerable value
to the clinician as it provides a wealth of relevant
information: perinatal data, weight and immunization
records, notable family history and a summary of past
illnesses. This document can become part of the
hospital file for the duration of the child’s stay in the
ward, provided steps are taken to ensure that the card is
updated as part of the discharge procedure. The
mother’s understanding of the need for the recovery of
the weight curve during convalescence needs particular
emphasis at this point.

The RTHC has found wide acceptance throughout
the world but certain aspects, which provide scope for
research, await validation. Any of the major Institutes
of Child Health would be in a position to provide guide-
lines for this.

ORT This must be seen to be the treatment of choice
for the child with acute infective diarrhoea, even though
many doctors and nurses still prefer parenteral fluid
therapy. Not only has it proved to be of greater benefit
to the child but because it is an ideal ‘tool’ in the hands
of the mother as a first resource in the home, the
concept must be reinforced at this level. This situation
further lends itself to demonstrating the dietary adjust-
ments required during such an illness and convalescent
phase, using the RTHC as suggested above. Before
discharge from hospital, be this the ambulatory section
or ward, the source of infection needs to be pinpointed,
e.g. a contaminated feeding bottle, which should be
abandoned, or cross-infection at a day-care centre. The
hospital can serve as a resource centre for preparation of
ORS sachets.'*

Breast-feeding This was dealt with in some detail
carlier but as hospital practices tend to set the trend in
the community it is particularly important that it is
given the attention which it warrants. The recom-

Fig. 1.4.6 Health education in a hospital setting.

mendations contained in the International Code of
Marketing of Breast-milk Substitutes!® require appli-
cation to the local scene. This is one of the issues ideally
suited to community involvement as those mothers who
have breast-fed successfully are by far the best moti-
vators. Wherever feasible, pressure groups should be
encouraged to correct malpractices affecting the con-
sumer. Lay members of the hospital personnel have a
far reaching effect on feeding practices outside and can
be drawn into setting up a local code.

Immunization This is customarily regarded as the task
of the peripheral team, obviously not appreciating that
a great deal of cross-infection takes place in hospital
wards and waiting areas. Hence, it is important to have
a strict vaccination protocol for all infants and children
entering the hospital precincts. Prompt action by the
hospital staff in response to a resurgence of an infectious
discase will prevent the problem from reaching
epidemic proportions. At times authorities need to be
prodded into a mass immunization campaign where
staff members could play a supportive role.

Female education One of the three Fs, this requires
special emphasis. A conscious effort needs to be made to
involve the mother in the management of her child’s
problem. To obtain her full cooperation she must be
enlightened about the illness, known causative factors
and therapeutic programme indicating to her where she
can participate. It becomes obvious that the mother has
a key role in the management of most of the diseases of
childhood, e.g. infective diarrhoea, malnutrition,
malaria, pneumonia, asthma and convulsive disorders
(see Fig. 1.4.6).

There may be room for a ‘court interpreter’, i.e. a




member of the team who is particularly skilled in
translating technical jargon to lay terms, as doctors are
generally not good communicators and parents are
commonly hesitant to voice their perplexity.

Lay members of the staff Very valuable contributions
on a wide front of health related matters can be made by
individuals from within the community. Special health
education programmes directed at these ‘agents’ will
encourage them to become active participants in the
childhood survival revolution rather than passive cogs
in a machine. Low birth weight is a problem admirably
suited for this purpose, as it is responsible for a large
proportion of neonatal and infant deaths. The delicate
infant places a considerable strain on the ill-equipped
and often over-burdened mother, not to mention the
extra load on scant hospital resources. The team must
therefore ensure that preventive measures, such as good
prenatal supervision and nutritional supplementation,
are available and promoted. The mother of a low-birth-
weight infant needs to be counselled and supported in
her home to empower her to use the resources at her
disposal to best advantage and secure an optimal
environment for her baby.

Research

A great deal of expertise centred at hospitals could be
put at the disposal of research. Medical science, and
primary health care in particular, would be rendered a
great service if peripheral hospitals could see themselves
as research units. If this sounds like a daunting task, we
can take courage from the Lancet editorial which
heralded the humble ORT as one of the most important
advances in medical science of this century.® Institutes
of Child Health can be called upon to render assistance
with regard to suitable projects and drawing up
protocols. Generally it is advisable to concentrate on
those problems which are peculiar to that area and yet
not uncommon.

Criteria for the at-risk register are frequently in need
of revision and a rich source for research. Not only will
this throw the focus on those in greatest need of care but
also involve workers in the community, who can derive
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great benefit from it provided they are fully informed
with regard to objectives and envisaged outcome.

References

1. Mahler H. Primary health care: health for all and the role
of doctors. Tropical Doctor. 1983; 13: 146-8.

2. Klouda A. ‘Prevention’ is more costly than ‘cure’: health
problems for Tanzania, 1971-81. In: Morley D, Rohde J,
Williams G eds. Practising Health for All. Oxford, Oxford
University Press, 1983. pp. 49-63.

3. Amartya Sen. Food Battles: conflicts in the access to food.
Food and Nutrition Bulletin. 1984; 10: 81-4.

4. Ebrahim GJ. Crucial issues in reaching the poor with
health services. In: Ebrahim GJ ed. Social and Community
Paediatrics in Developing Countries. Basingstoke, Macmillan,
1985. pp. 168-79.

5. Rohde J. Health for all in China: principles and relevance
for other countries. In: Morley D, Rohde J, Williams G
eds. Practising Health for All. Oxford, Oxford University
Press, 1983. pp. 5-16.

6. Werner DB. Looking at how human relations affect
health. In: Werner DB, Bower BL eds. Helping Health
Workers Learn. Palo Alto, Hesperian Foundation, 1982.

7. Tremlett G, Lovel H, Morley D (1983). Guidelines for
the design of national weight-for-age growth charts.
Assignment Children. 1983; 61/62: 143-75.

8. Editorial. Water with sugar and salt. Lancet. 1978; ii:
300-1.

9. Mehta MN, Subramaniam S. Comparison of rice water,
rice electrolyte solution and glucose electrolyte solution in
management of infantile diarrhoea. Lancet. 1986; i:
843-5.

10. WHO. The International Code of Marketing Breast-milk
Substitutes. Geneva, WHO, 1981.

11. Aaron A, Hawes H, Gayton J. Child to Child. Basingstoke,
Macmillan, 1979.

12. Morley D. Under fives clinic. In: Morley D ed. Paediatric
Priorities in the Developing World. London, Butterworth,
1973.

13. Integrated Child Development Service. A co-ordinated
approach to children’s health in India. Lancet. 1981; i:
650-3.

14. WHO. Guidelines for the production of oral rehydration
salts:  Program for Control of Diarrhoeal Diseases.
WHO/CDD/SER/80.3. Geneva, 1980.



56 Delivering the services

CASE STUDIES IN PRIMARY HEALTH CARE
Zimbabwe: the children’s supplementary feeding programme
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Background

In 1980, soon after Independence, a number of nutri-
tion surveys were undertaken in Zimbabwe. These
revealed a high prevalence of malnutrition in the 1-5
year age group, with approximately 30 per cent being
significantly under weight (below the third centile of
expected weight-for-age) and up to 40 per cent having
mid-upper arm circumference measurements of under
13.5 cm. There was also evidence that the prevalence of
undernutrition in most areas related inversely to avail-
ability of food, assessed by examining food stocks.

The 1980 food crisis was due partly to an influx of
refugees, displaced to neighbouring states by the
liberation war, and partly to the war policies of the
former regime, whose tactics included destruction of
food and agricultural resources. These ‘acute’ factors
aggravated a chronic food problem that was the result of
historical inequities in land tenure, ownership of the
means of agricultural production, and income distribu-
tion, to cite only the most important factors.

These food shortages prompted a massive food distri-
bution programme which commenced in early 1980
and ended with the harvest of April 1981. Funded by
the United Nations High Commission for Refugees
(UNHCR), it was initially administered by local
voluntary agencies and later by the Government’s
Department of Social Services. Although this pro-
gramme provided food (1600 kcals per person per day)
to 800 000 people, many living in remote areas were
excluded and the foods provided were not ideal for
young children - as evidenced by the nutrition surveys
cited earlier. It was felt that the impending agricultural
season (November 1980 to April 1981) was going to be a
‘crisis period’ in terms of the nutrition and health of
young children, 150 000 of whom were estimated to be
‘at risk’.

Aims

Discussions began in August 1980 between some
voluntary agencies and relevant government depart-
ments about a nutrition intervention programme.
Using information gathered in the various surveys it
was possible to construct a ‘map of undernutrition’
which allowed for a more effective selection of areas
where the programme should commence. Within these
areas, one-to-five-year-olds ‘at risk” were to be identi-
fied using the mid-upper arm circumference (MUAQC)
measure. It was recognized that the limiting dietary
factor in protein-energy malnutrition (PEM) is usually
energy, and that energy-rich foods are more important
in correcting undernutrition than the traditionally used
protein. The possible danger of creating dependence on
convenience foods by the use of proprietary brand
supplements was also recognized.

The final proposal submitted to the Ministry of
Health stressed the dual nature of the programme - the
immediate short-term relief exercise together with a
long-term educational component. Secondly, it empha-
sized the importance of the use of locally available foods
in the programme. The choice of the supplementary
meal was based on the understanding that it is lack of
energy, and not lack of protein per se, that underlies
protein-energy malnutrition, and that locally cultiva-
table foods are more appropriate than artificial (often
protein-rich) foods. Hence, the local staple food (maize
meal), together with beans and energy-rich groundnuts
(which also contain a high percentage of protein) and oil
were chosen (see Fig. 1.4.7).

The meal was planned to be in addition to, and not a
substitute for, the child’s normal diet. The meal
consisted of maize meal (66 g), beans (20 g), ground-
nuts (20¢g), oil (12.5ml) and salt. This provided
530 kcal and 16 g of protein which was approximately
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one half of the daily energy requirements of the one to
two-year-olds and approximately one-third of the daily
energy needs of the three to five-year-olds.

Organization

The importance of the involvement and cooperation of
workers in the health and community development
departments was stressed. However, most important of
all was the active support of the local community. Local
people and local workers were asked to identify with
and become involved in the programme - to supervise
the consumption of food and to teach the importance of
energy-rich locally available foods.

Structurally the programme was conceived as one of
cooperation between government and non-govern-
mental agencies, operating under the umbrella and
direction of the Ministry of Health. A national working
group was set up with representatives from relevant
ministries and voluntary organizations. Within the
provinces, the Provincial Medical Officers of Health set
up provincial committees.

The organization of the programme at district and
village levels was both complex and unique. The
administrative infrastructure developed during the
liberation war was utilized to organize the measuring of
the children, to establish the feeding points close to
people’s homes and fields, and the cooking and the
feeding of the supplementary meal for the children
registered. Any child whose arm measured less than
13 cm was registered for inclusion in the programme,
this being explained not only to the parents of registered
children but also to those whose arms measured more
than 13 cm and who were deemed not ‘at risk’. In the
local committees were health workers, school teachers,
community development workers and women’s
advisors. At village level the ongoing administration,
involving the daily registration of attendances and the
preparation and feeding of the meal, was performed by
the mothers of the at-risk children often organized
through the political party structures.

Between November 1980 and January 1981, the
organizational structure of the children’s supple-
mentary feeding programme was established. Provin-
cial committees were set up to work with the national
working group. District committees were established
and district coordinators appointed. Village organi-
zation was utilized, with considerable party involve-
ment at each of the levels. The transport of food was
arranged, children were measured, registered and
organized into feeding points chosen by the committees
themselves. Supervisors were selected for each feeding
point.

Food was packed and transported to each of the
five main provincial towns, where storage points were
set up. The cost of loading and transport to the pro-
vincial warehouses was met by the national office.
Transport from provincial warehouses to local distribu-
tion centres and to feeding points was done by local
transporters and van owners and was paid for by
provincial committees.

To simplify the logistics, the food packs were
organized in such a way that they were sufficient to feed
10 children for 20 days. Each pack contained 3 x 5kg
maize meal, 4 x 1 kg beans, 4 x 1kg groundnuts, 2.5
litre oil and 250 g salt. Each feeding point was sent
enough ‘10-child’ packs to feed the number of children
registered there for a period of 20 days.

Progress

The first feeding point opened in January 1981, and
over the next three months feeding points became esta-
blished all over the country. The number of children
registered rose from 5824 in January to 56 200 in
March: a 10-fold increase. It peaked at 95 988 in May
with over 2000 feeding points, and dropped back
gradually to 57 556 in August. Screening and remea-
suring of children registered at feeding points was
regularly performed by district coordinators and a
turnover was thus ensured.

A poster in English and the local languages was
produced and displayed and discussed at feeding
points. It reinforced the message that high-energy foods
that could be grown locally would provide a nutritious
meal for young children if added to the staple maize
meal porridge. Thus, the relief and rehabilitation
exercise contained an educational message (see

Fig. 1.4.7).

Constraints

At the end of July 1981 the programme administration
changed. The Ministry of Health began funding the
programme with a view to taking over direct responsi-
bility for the feeding programme. The take-over period
proved difficult, as the final decision about the nature of
the take-over was not concluded until October. The less
flexible and more complicated method of government
funding led to problemsin food purchasing, payment of
transport costs and salaries. This resulted in breaks in
the feeding and near bankruptcy at provincial level.
However, the importance of the programme was recog-
nized, and its continuation in critical areas accepted as
necessary. It was decided to change the emphasis: with
less focus on relief, more on education.
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Fig. 1.4.7 The poster for the Children’s Supplementary Feed-
ing Programme. (Sadza = maize meal).

Evaluation

An evaluation of the Children’s Supplementary Feed-
ing Programme (CSFP) was carried out in 1981. The
first part involved weighing children in the programme
and comparing them with a group of children of a simi-
lar age range, from the same area, but not attending the
feeding programme, as their arm circumferences mea-
sured more than 13 cm. This showed that children in
the feeding programme gained considerable weight,
and that this could be attributed to the programme
itself. On average, children attending for supple-
mentary meals put on weight at twice the rate of the
other children, while children attending 30 or more
meals gained weight at three times the rate of the better
nourished children (see Fig. 1.4.8). While these
differences in weight gain are striking, other
unmeasured effects may have been even more impor-
tant. It has been noted in a major review of feeding
programmes that increases in voluntary activity
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Fig. 1.4.8 Rate of weight gain (g/day) for children not attend-
ing supplementary meals and for those attending, divided into
four groups according to the number of meals consumed.

and play may be the most significant changes
induced.

The second part of the assessment was concerned
with the perceptions of the programme of those
involved. Mothers mostly reported improvement in
their children’s health, and in many areas the educa-
tional message had been accepted. Most found the
timing of feeding convenient. One-third reported diffi-
culty in participation due to the burden of housework,
agricultural and child-care duties. Perhaps the most
striking point that emerged was the geographical
variation in food supply and usage. While some families
were producing considerable amounts of crops, others
had very little. Some of the constraints on production
were described. The poverty of the people, measured in
terms of food, was identified as one of the main causes
of undernutrition. Another important finding was a
change in intended production patterns, with a near
doubling of the percentage of interviewees (48 to 80




per cent) who stated their desire to grow groundnuts in
the following agricultural season.

The evaluation showed that the feeding programme
had achieved much of what it set out to do. Its strength
lay in having achieved its aims as a relief programme,
and expanded into a programme with a different
emphasis: education. Secondly, its strength lay in
having sustained and built upon a grass-roots organi-
zation at district and village levels. T'o have local people
in control of running a development project is perhaps
the best indicator of the successful administration of a
project.

Later developments and lessons for others

Following the evaluation, some committees approached
the organizers of the programme and asked for ground-
nut seed to enable them to grow the crop for their
children. It is known that in Zimbabwe, although
groundnuts are widely cultivated, most of those
produced in the peasant areas are sold: economic
pressures have turned a nutritious food into a cash crop.
Therefore, the CSFP Committee drew up a proposal
suggesting the development of communal groundnut
production plots: if production was collective it was far
less likely that the crop would be sold. This proposal was
accepted by the Ministry of Health which made
available groundnut seed, gypsum and fertilizer to
communities organized to cultivate collectively on a
plot that was already, or soon would be, sited adjacent
to a preschool centre. The harvest from these half-
hectare plots was to be communally gathered and used
as an important component of the daily meal given to
preschool children attending that centre. Enough of the
harvest would be retained to provide seed for the next
year’s planting. This scheme was launched in 1981 as a
pilot, with a total of over 500 plots country-wide. It was
intended that the successful plots would serve as
demonstrations for communities not so far involved in
this project.

By 1983/4 there were 292 supplementary food
production units in 31 districts. Unfortunately, because
of the severe and recurrent drought in Zimbabwe most
of these failed. Together with substantial crop failures,
it became necessary for government to mount a drought
relief exercise which included a food distribution
component. It also proved necessary to maintain and
expand the CSFP whose infrastructure was, for-
tuitously, intact. During the next few years the total
number of children qualifying for supplementary
feeding increased, and during much of 1984 about a
quarter of a million children were being fed.

Since the end of the drought the supplementary food
production scheme has diversified with most plots now

Zimbabwe: the children’s supplementary feeding programme 59

producing a mixture of maize and/or beans and/or
groundnuts. In most cases these units are situated on
land allocated by the District Council (a local govern-
ment body) to village groups — usually female - who
have come together to establish a supplementary food
production plot. At district and provincial levels
Supplementary Food and Nutrition Management
Teams have been established. These are chaired by
Agritex, the extension arm of the Ministry of Lands,
Agriculture and Rural Resettlement, and are
comprised of several government ministries, including
Health and Community, Co-operative Development
and Women’s Affairs.

There are at present between two and three thousand
supplementary food production plots distributed
throughout all eight provinces of Zimbabwe. In some
districts this scheme has been highly successful with the
young child population in large areas being completely
‘covered’ by such units. Perhaps the best example is in
the Musami area of Murewa District, some 80 km from
Harare. Here there are over 50 food production plots
and associated pre-school centres. Maize, groundnuts
and beans are produced and in several centres a surplus
exists even after the allocation for all pre-school children
and retention for seed have taken place. These centres
serve not only as activity and day care centres for all
pre-school children but also as outreach points for the
health service. When these places are visited each
month immunization, health education and growth
monitoring are performed. Those children attending
the centre and any children from the ‘catchment area’
who are too young to be registered for day care are
weighed. If growth faltering is detected the child’s
parents are counselled. If the child is not already
attending the pre-school centre — usually because the
child is too young - the parents are instructed to bring
the child for daily weighing and supervised feeding.
Thus, feeding points have been transformed into com-
prehensive child care centres and production units. The
registers kept at Musami’s Mission hospital indicate
that the prevalence of young child undernutrition has
declined markedly since the early 1980’s and is con-
siderably lower than the country average.

Summary

As a consequence of the war and several years of
drought the background undernutrition in Zimbabwe
had worsened. The relief side of the CSFP was therefore
critical for a few years. As some district coordinators of
the programme stated: ‘Most children would have died
without the CSFP’. However, the educational value of
the CSFP was also noted: ‘The programme has done a
lot of good work to all malnourished children in the
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province. It has come to peoples’ knowledge that local
foods are very good to children, not food from stores
only as people used to think’. In the 1981 evaluation of
the CSFP, the structural constraints to better nutrition,
health and living standards were identified. Clearly, the
overcoming of these and the construction of a society
based on social equity are necessary to solve the
problem of undernutrition. Communal production and
communal consumption of high energy, nutritious
foods are only small steps in that direction.
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Gastroenteritis is a major cause of disease in children
under five years of age and is responsible for 50 per cent
of the infant mortality in north-east Brazil. Factors
responsible include climatic characteristics, early
weaning and scarce sanitation measures. In the period
of 1978-81, a study was carried out in a rural area of the
state of Ceeara on the epidemiology of gastroenteritis in
this particular age group. One of the results of that
study was to show the ‘itinerary’ of mother with her sick
child seeking resolution of his illness. During the first
two days of his disease the mother herself treats her
child with home remedies, such as different kinds of teas
and infusions. Only if symptoms persist will she seek
help from a traditional healer (rezadeira).

We decided to try to take advantage of the itinerary
that the mother follows, as well as the confidence she
places in the rezadeira. Thus, in 1984 we began an
educational effort to involve the rezadeira in the
rehydration of children with diarrhoea. The contact
with the rezadeira was made through mothers who were
asked which rezadeira they sought. Some were
consulted more than others. After identifying two or
three it was easy to locate the majority of the others.

One of the difficulties we had at the outset was that
we were health ‘professionals’. At first some traditional
healers considered our presence as a kind of inspection
of their work, since in the past physicians have criticized
their work. With time, as we came to gain their confi-
dence, this problem was resolved. In subsequent
projects in other sites we have not identified ourselves at

the beginning as health professionals, thereby avoiding
this early barrier.

The rezadeira is generally a woman (although there
are also some men), over 40 years old and mostly
between 60 and 70 years old. She is frequently illiterate,
humble and poor, and lives among others of the same
condition. She talks simply and has a personality that
inspires confidence in those who call on her. Often the
traditional healer is also a midwife. The rituals of this
traditional healer may vary but the attitude of con-
fidence is always present. She performs her work volun-
tarily as an act of charity. As a class, rezadeiras do not
have any organization representing them. We first
observed that when a mother seeks the help of a tradi-
tional healer she will never say her child has ‘diarrhoea’
because this i1s considered to be only a symptom of
another underlying common disease. These folk
diagnoses (spell, fallen belly, evil-eye, teething, fright,
etc.), of which there are around 20, are interesting since
they are part of a dialect unknown to the official medical
system. Furthermore, only the traditional healer is
considered capable of ‘curing’ the child of certain of
these folk illnesses.

‘Mothers consult the rezadeira during two periods of
the day, early in the morning or at the end of the
afternoon. At times, one will find a queue in front of her
house. Some will attend each child separately, while
others will fill the room and treat them collectively. It is
interesting to note the touch of the rezadeira on the
child. They will come to a folk diagnosis using, for




Fig. 1.4.9 Rezadeira giving oral rehydration solution.

example, measures of the limbs, giving great impor-
tance to differences between the arms or the legs. We
also observed that the prayer, which constitutes the
essential treatment, is the same for all cases, whether
the child has diarrhoea or another illness. The prayer
mentions all the internal organs in a sequence, to
remove the ills from the body. A branch from a plant
(each rezadeira having her specific preference) is
repeatedly passed over the body of the child, especially
the head and limbs. The process lasts about 10 minutes.
She may also recommend various kinds of tea, but the
most important element of the treatment is the prayer,
and faith. Completing the prayer, she sends the mother
and child home, always with the farewell ‘God be with
you’.

Once we learned the ritual of the rezadeira, the
educational process began by trying to adapt to the folk
language used and to support her work. During this
phase it is important to be quick-minded, coherent, and
above all, to renounce any attitude of superiority, to
gain their support. It is also essential to learn to listen,
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more than to speak. In this regard, time is the most
important investment one can make when working with
traditional healers or any other non-formal leaders.

We had numerous contacts with the rezadeiras,
observing and trying to evaluate their reaction to oral
rehydration solution (ORS). We would meet at one of
their homes to listen to their opinions. Some of them
were already familiar with ORS, but the difficulties we
faced were to motivate them to actually distribute the
packets to their clients, and to learn to teach the pre-
paration of a sugar-salt-tea blend. Since most of them
cannot read, all instructions had to be pictorial.

The specific orientation included preparation of the
ORS from the packet, administration of it to the child,
and the need to prepare a new litre of ORS every 24
hours. Two of the difficulties were the amount to be
given to the child, and the discarding at 24 hours of the
remaining volume. The mothers have the tendency to
suspend the ORS as soon as the child begins to
improve, and do not want to discard the excess,
‘throwing away such a good treatment’.

Another difficulty is that a mother stops feeding her
child when it has diarrhoea. She thinks that by giving
foods to the infant she will be aggravating the
diarrhoea. This concept was supported in the past by
the medical community and, unfortunately, continues
to be promoted to some extent.

Once we had solved the difficulties concerning our
understanding of their language and the importance of
distributing the ORS, we started an educational
process about the risk of diarrhoea to children with the
object of teaching recognition of the following risk
symptoms: depressed fontanelle, pronounced skin
creasing (tenting), sunken eyes and lethargy. Again,
the difference in terminology was a problem because
they had their own terms for each of these symptoms.
We saw that they used the same risk criteria but with
different phrases taken from popular terminology.

Following this period of discussion of the preparation
of the ORS, and the identification of signs of risk, they
began the distribution of ORS packets and with great
enthusiasm. The rezadeira, after the prayer ritual, now
showed the mother how to prepare and administer ORS
and gave her packets to take home (see Fig. 1.4.9).

The great advantage of the participation of the
rezadeira is that it permits introduction of ORS early in
the illness, since the mother seeks her help at the outset
of the illness, when dehydration is mild. Children with
moderate or severe dehydration present among families
who live further away, beyond the reach of this
programme, are referred to the nearest health facility
when necessary. Occasionally a mother may seek out a
well-known rezadeira living in another community.
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Supervision is provided by community health
workers (CHWSs) who maintain regular contact with
the rezadeira, follow the child through home visits and
refer the child for medical care if severe dehydration or
other complications appear.

The participation of the CHW is fundamental
because, in addition to serving as an intermediary
between the rezadeira and the official health service,
he/she is responsible for registering cases. Each CHW
is capable of following five rezadeiras, and, ideally, will
pay a visit when the rezadeira is receiving patients.

Normally the child will return to the rezadeira to
repeat the prayer ritual several times, providing an
opportunity for her to evaluate the evolution of the
illness. Specific evaluation criteria, for example, based
on weight loss, cannot be applied at this level, but the
CHW will follow and care for complicated cases.

The first site where we began our work at the end of
1984 was a poor urban area with a population of 1000,
including 180 children under five years of age. All the
traditional healers are involved in actively distributing
ORS. Assessment of the number of diarrhoea cases
they attend is made by the number of packets
distributed. In 1986 1920 packets were used and
(estimating two packets per child per episode) roughly

China: primary health care
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960 episodes of diarrhoea in children were treated.

This specific project is being carried out in collabora-
tion with the state government, through an agency
responsible for social prograrmes in periurban areas of
the capital (Programas de Assistencia as Favelas de
Fortaleza - PROAFA).

The official health system, principally the physicians,
is now beginning to discuss the idea of involving the
rezadeira. The Federal University of Ceara, with
support from the University of Virginia (USA) con-
cluded, in 1987, a project in a rural community whose
objective is the use of ORT by all traditional healers. It
is hoped that this will facilitate the relationship between
the official and the traditional health care systems.
Discussion of this work has also been included in the
curriculum of students of the health professions, and
some are working directly with rezadeiras in other
projects. This will certainly lead to greater integration
between formal and non-formal health providers in the
future.

We have learned from this work that the integration
of modern and traditional healing is a necessity in this
region of Brazil. The traditional healers are to be
respected and supported as natural leaders in their
communities.

Background
A policy for health
Recent developments in health services

Community participation - the ‘one child’ policy
Further reading

Background

China is the home of what is by far the world’s largest
population, over one billion people, unevenly distri-
buted over an area approximately the same size as
Australia, Canada or the United States. The vast
majority of the people live in eastern China, with its
three great river basins; western China, with its
mountains and deserts, is exceedingly sparsely
populated. Overall some 80 per cent of the Chinese
people live in rural areas and only 20 per cent in cities
and towns.

China is technologically a poorly developed country
with a gross national product estimated at about $400
per capita. Great differences exist in material well-
being between the cities and the countryside, between
the areas in which the Han (Chinese) and the minority

populations live, and among and even within cities
and rural areas. The differences have been reduced in
many ways and appear to be far less than the chasms
that existed before 1949, although policies of the past
few years may be perpetuating differences or even
increasing some of them.

The people of China in the 1930s and 1940s suffered
the consequences of widespread poverty, poor sanita-
tion, continuing war and rampant disease. Most deaths
in China were due to infectious diseases, usually
complicated by some form of malnutrition. Preventive
medicine was almost non-existent in most of China.
Therapeutic medicine of the modern scientific type was
almost completely unavailable in the rural areas and for
most poor urban dwellers. What medical care was
available to the vast majority of the Chinese people was
provided by the roughly half-million practitioners of




traditional medicine, who ranged from poorly educated
pill peddlers to well-trained and widely experienced
practitioners of the medicine the Chinese had developed
over two millennia. These practitioners and those who
practised Western medicine remained deeply mistrust-
ful of each other and blocked each other’s efforts in
many ways.

Probably most important of all, three-quarters of the
Chinese people were said to be illiterate. Cycles of flood
and drought kept most of the people starving or, at the
least, undernourished. And the limited resources that
did exist were maldistributed, so that a few lived in
comfort and the vast majority lived a life of grinding
poverty. Feelings of powerlessness and hopelessness
were widespread; individual efforts were of little avail,
and community efforts were almost impossible to
organize.

Yet today there is little evidence of the widespread
malnutrition, disease and disability that accompanies
poverty in most other poor countries of the world.
Infant mortality, for example, has been sharply
reduced, from approximately 200 deaths in the first
year of life per 1000 livebirths in the 1940s to approxi-
mately 50 today and life expectancy at birth has
increased from some 35 years to the high 60s today.

These changes in health status are certainly not solely
the result of changes in medical care or even in what is
usually narrowly defined as prevention; elements often
included in primary health care, such as improvements
in nutrition, sanitation, education and community
organization are at least as important. Among those
elements that are of special interest are: the society’s
fundamental redistribution of wealth and power, which
made possible many of the other changes that have
occurred; the system’s emphasis on prevention, with its
attempts to mobilize the mass of people to protect their
own health and the health of their neighbours; its utili-
zation of traditional Chinese medicine in combination
with ‘Western’ medicine; and its training of part-time
health workers who remain integral members of the
community and until recently provided most of the
primary health care.

A policy for health

In 1950, a new national policy for health services was
established:

® Medicine should serve the needs of the workers,
peasants and soldiers - those who previously had
the least services were now to be the specially
favoured recipients of services.

® Preventive medicine should be put first - where
resources were limited, preventive medicine was to
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take precedence over therapeutic medicine.

¢ Chinese traditional medicine should be integrated
with Western scientific medicine - instead of
competing, the practitioners of the two types of
medical care should learn from each other.

® Health work should be conducted with mass par-
ticipation - everyone in the society was to be
encouraged to play an organized role in the protec-
tion of their own health and that of their neighbours.

In the 1950s, a number of new medical schools were
established and class size in the older ones was vastly
expanded. These efforts produced a remarkably large
number of ‘higher’ medical graduates; it has been
estimated that more than 100 000 doctors were trained
over 15 years, an increase of some 500 per cent. But by
1965 China’s population had also increased and the
doctor/population ratio was still less than one per 5000
people. At the same time large numbers of ‘middle’
medical schools were established to train assistant
doctors, nurses, midwives and other ‘mid-level’ health
workers, but they too were still insufficient to meet the
needs of China’s vast population.

Changes after the cultural revolution

In 1965, in a written directive that was one of the
forerunners of what came to be known as the Great
Proletarian Cultural Revolution, Mao Zedong severely
criticized the Ministry of Health for what he called its
over-attention to urban problems and urged a series of
changes in medical education, medical research and
medical practice. As a result of his directive and of the
first part of the Cultural Revolution, by the early 1970s
much in medicine was markedly reorganized. Higher
medical schools began to admit students who had had
much less previous schooling but with considerable
work experience and the curriculum was markedly
shortened and altered to emphasize practice in the rural
areas and the combination of Western and traditional
Chinese medicine. Peasant health workers, known as
‘barefoot doctors’, were trained in large numbers and
given responsibility for the provision of primary health
care, including environmental sanitation, health
education, family planning, immunization and first-
level medical care. Although ‘barefoot doctors’ actually
wore shoes most of the time and especially while
performing their medical tasks, the term was used to
emphasize the fact that these personnel were peasants
who performed their medical work while maintaining
their agricultural tasks.

Barefoot doctors, trained for relatively brief periods
of time, generally worked in health centres provided at
what was called the ‘brigade’ level (approximately 2000
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people) of the communes (economic, political and social
units of 10 000 to 50 000 people) into which China’s
rural areas were divided. The barefoot doctors provided
treatment for ‘minor and common illnesses’, were
skilled in first-aid and were available for medical emer-
gencies. Barefoot doctors had a clear referral path,
again imbedded in the commune structure; patients
who needed more expert care were referred for primary
and secondary care by physicians in the commune
hospitals. If more specialized care was needed, the
patient could be referred to a hospital at the county
level, the third level of the ‘three tier’ system in the
countryside.

The urban counterparts to the barefoot doctor were
Red Medical Workers in the neighbourhoods and
‘worker doctors’ in the factories. They, like the bare-
foot doctor, were given responsibility for first-level care,
for preventive medicine, for sanitation, for health
education and for family planning at the local level.

During the late 1970s, following the end of the Cul-
tural Revolution, there began to be open criticism of the
barefoot doctors. Their training was said to be uneven,
their supervision sometimes inadequate, and their
practice at times incompetent. In keeping with the
Chinese drive to improve technical quality, local
departments of public health began to markedly
upgrade the training of barefoot doctors: require the
demonstration of their knowledge through examina-
tions; define their role more narrowly; reduce their
numbers; increase their supervision by more exten-
sively trained medical personnel, and to some extent
centralize the structure in which they work. Overall,
Chinese estimates of the number of barefoot doctors in
China fell from 1.8 million in 1975 to approximately 1.5
million in 1980 and to approximately 1.2 million in
1984.

Simultancously, since the late 1970s, fundamental
changes have taken place within Chinese society and
particularly in the rural areas. As part of an attempt by
the Chinese government to increase production, the
‘contracted production responsibility system’ has been
introduced, giving individual households responsibility
for production on assigned portions of the communally
owned land. Peasants now receive direct financial
rewards for individual or family output and, as a conse-
quence, the economic structure of the communes has
been significantly changed and their political role has
been shifted to the ‘township’. Almost 80 per cent of the
brigades (now called ‘villages’) have shifted from a
collective to a household-based system of production.
Since the barefoot doctors and the cooperative medical
services were largely financed by commune or brigade
funds, the funding base of health care in most rural

areas has shifted. For example, at its peak, some 80 to
90 per cent of China’s rural population was covered by
the cooperative medical care system (a medical
insurance program at the brigade or commune level);
as a result of the economic changes in the countryside, it
is reported that only 40 to 50 per cent of the rural
population is now covered.

Recent developments in health services

Even more recently, as part of the attempt to improve
the technical quality of medical care in the countryside,
the Ministry of Health has discontinued the use of the
term ‘barefoot doctors’ (although some local areas
continue to use it). According to the Ministry, those
barefoot doctors who have received sufficient additional
training and have passed qualifying examinations are
to be called ‘rural doctors’; those who fail to pass will
either be required to give up their health work or will be
called ‘health aides’. Some recent visitors have reported
instances of private fee-for-service practice by some
rural or barefoot doctors; other observers note that less
attention is being paid to public health matters such as
sanitation, safe water supplies, and the pollution
produced by new small factories being increasingly
developed in the rural areas.

In the cities, the local primary health care workers
called Red Medical Workers during the Cultural
Revolution are now called Red Cross Health Workers.
They work in what are now known as Red Cross Health
Stations in the urban lanes, providing first-contact
care. Patients with more serious problems (but those
that would still fall in most countries under the heading
of primary care) are referred, or are increasingly likely
to go directly, to the neighbourhood hospitals or to the
medical facilities in their factories. These are largely
ambulatory care centres, usually including some
inpatient beds, staffed by assistant doctors, doctors
trained in Western-style medicine and doctors of tradi-
tional Chinese medicine. The Western-type doctors in
the larger neighbourhood hospitals practice in the
‘polyclinic’ style, with different doctors concerned with
pediatrics and with adult medicine and with a number
of speciality clinics available. Most secondary and all
tertiary-care patients are referred to the urban third
tier, the district hospitals, and when necessary to
municipal and specialized hospitals.

Community participation — the ‘one child’
policy

Community participation has been a central principle
of the Chinese health care system since the early 1950s.



A key technique in controlling the rampant infectious
disease, the participation of organized groups of
workers and peasants continued to be encouraged
during the 1960s and 1970s and continues to some
extent to the present.

Community participation in health work has been
instrumental in the massive efforts to lower the birth
rate that began in the late 1960s. In 1979 a massive
campaign was launched to limit families to one child.
Elaborate and varied incentives and disincentives,
health education techniques and intense persuasion by
health workers and community leaders have convinced
the vast majority of urban couples to have only one
child, but appear to have had less success with rural
couples. Over the past few years, the government seems
to have accepted the virtual impossibility of limiting
rural couples to only one child and criteria have been
instituted under which it is permissible in rural areas
(and in a few cities as well) for some couples to have two
children.

Owverall, enormous progress has been made over the
past four decades, using principles of what now would
be called ‘primary health care’. Infectious disease,
although causing a considerably smaller percentage of
population morbidity and mortality than in com-
parably poor countries, remains at a higher level than in
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affluent countries. Death rates from cancer and cardio-
vascular diseases are rising rapidly. Some regions,
particularly in China’s Western provinces and in areas
in which minority people live, still lack access to
adequate health care and medical technology is still
primitive in many areas. Perhaps most important, the
recent economic changes and the new drive toward high
technology may be threatening the extraordinary
efforts that have been made to eliminate the differences
in the standard of living among China’s people, to
ensure equity of access to education, health and other
human services, and to provide exemplary primary

health care.
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Gonoshasthaya Kendra (People’s Health
Centre)

Gonoshasthaya Kendra (GK) was founded in 1972 in
Savar Upazila®, 22 miles north-west of Dhaka, the
capital of Bangladesh. It was started by a group of
doctors and young people who had worked together in
running a field-hospital for freedom fighters and
refugees during the 1971 liberation struggle of
Bangladesh. An extensive house-to-house survey by
GK in the Savar area in October 1972 showed that only

*An upazila is an administrative unit with a population of
150 000-350 000; there are 460 upazilas in Bangladesh.

1.6 per cent of women and 8.4 per cent of men could
read a local language (Bengali) newspaper. The group
of workers from the field-hospital soon realized that
high maternal mortality and death from diarrhoea and
neonatal tetanus had little to do with the availability of
drugs but a lot to do with the absence of education,
adequate water supply and antenatal services. The
excessively high infestation of intestinal parasites was
due to inadequate sewage disposal. According to a
government task force, maternal mortality in
Bangladesh varied between 4.8 and 6.2 per 1000
pregnancies in 1982-3.! Another government survey”
gave the average number of episodes of diarrhoea per
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child as 3.60 per annum. Of the children who died from
diarrhoea, 41 per cent had received no treatment what-
soever and of the treated group 73 per cent were
wrongly treated with methods other than oral rehydra-
tion therapy (ORT). Similarly, 41.4 per cent of women
who died from pregnancy-related causes received no
medical treatment.’

Poverty is a social disease which cannot be cured by
medical treatment. For the first time doctors from the
original group at GK were able to understand the full
implications of this. The distribution of ill-health has an
inverse relationship to income. Families with lower
incomes have higher rates of morbidity and mortality.
A survey* in Companyganj Upazila (population
120 000) in southern Bangladesh, showed that the crude
death rate was markedly higher among landless families
(Table 1.4.8).

Health problems are a consequence of under-
development. A strictly medical approach cannot
achieve a healthy community. The community itself
needs to be involved. But which community? ‘The
community’ in rural Bangladesh is not a homogeneous
entity. A small oppressive ruling élite live in close
proximity with ordinary villagers and each class has
different needs and priorities. The élite demand
hospitals, while the poor need water for the crops
(without which the crops will fail and the whole family
starve). A health programme that ignores the
conditions which produce ill-health must remain
ineffective.

GK has responded over the years by helping in the
formation of cooperatives for landless and marginal
farmers. Vocational training centres for women have
enabled them to learn skills and earn money. The
centres have also provided basic education for women,
concentrating on literacy and topics such as the value of
immunization, birth spacing and preparation of oral
rehydration solutions. There is also positive discri-
mination in favour of women in all project activities.
Over 65 per cent of all workers at GK are women. The
project has started primary schools, run entirely by
women teachers, for the children of landless families.
Health education is a part of the curriculum. Older

Table 1.4.8 Land holding and crude death rate

Death rate in

Acres of land Crude death rate children

per family (per 1000 popn.) (1-4 years/1000)
None 35.8 85.5
0.01-0.49 28.4 48.2
0.50-2.99 215 491
3 or more 12.2 17.5

children act as teachers for junior classes. The child to
child teaching programme for health education has
been very successful. It was noticed in some cases that
children were more effective than the health workers in
demonstrating the value of oral rehydration to their
families. These activities give some idea of what is
meant by an integrated approach to development and
how the health work of GK is supported by other
aspects of the centre’s programme.

GK established a pharmaceutical factory in 1981
which produces low-cost but WHO-approved quality,
essential drugs. The drugs are marketed under generic
names. The advent of the factory has led to lower drug
prices than those of multinational companies. The
factory greatly influenced the Bangladesh government
in the formulation of a National Drug Policy in 1982.

The GK health programme

The WHO declaration at Alma-Ata in 1978 empha-
sized that primary health care must be made accessible
to all. The declaration also stressed the importance
of community participation. Medical education,
however, has often worked to prevent the provision of
such primary care. Because of the inadequacy of the
teaching and training in medical schools and because of
their class background, doctors all over the world are
unwilling to work where they are needed most. Doctors
need help to provide primary health care in rural areas.
A complementary cadre is required who will be trained
in the special skills of communication and service
delivery to villagers, areas in which a doctor is not
trained. Such a person, who may be referred to as a
‘paramedic’, is not second-best to a doctor, any more
than the primary school teacher is second-best to the
university lecturer.

The GK health programme now covers a population
of over 129000 in Savar and another 50 000 in
Sherpur.

Paramedics: their selection, training and
duties

Selection

Ideally all paramedics should be recruited from the area
where they work. This is not always feasible because not
many girls with 10 years of education are available in
places such as Savar. A community is consulted about
the selection of the paramedics. But sole responsibility
for selection of the candidate is not left with the
community, as the rich and powerful villagers would



always manage to get their sons and daughters
appointed.
Criteria for selection are as follows:

® Preferably women, usually aged 16-25 years, but
men are also employed.

® Candidates from poor families with 10 years of
schooling are given preference.
Smokers and/or betel nut chewers are not recruited.
Candidates are interviewed and selected by senior
paramedics.

Training

The training period is usually one year. During the first
six months the trainee learns to ride a bicycle. She
accompanies and assists a senior paramedic in village
work and attends classes in the evening on subjects
ranging from basic anatomy and physiology, to the
problems of women and land distribution. The impor-
tance of breast-feeding, ORT, hygiene and sanitation is
taught; also that children of non-smoking parents suffer
less frequently from respiratory infections. The trainees
also learn how to communicate the message of preven-
tive health to people in the villages. The local language
(Bengali) is the medium of instruction. The dangers
and waste involved in unnecessary use of drugs, such as
antibiotics and useless cough mixtures, are stressed.
Paramedics are repeatedly reminded of the costs of
curative care.

Much emphasis is placed on the causes of maternal
mortality and its prevention. Overwork and inadequate
diet contribute to the incidence of babies of low birth
weight. Paramedics are taught to involve not only the
pregnant woman but also her mother-in-law in ante-
natal care, since the latter is likely to be a key figure in
deciding how much rest and food the pregnant woman
needs.

Paramedics are taught immunization techniques,
how to sterilize equipment, and how to do simple
laboratory tests (haemoglobin estimation, blood count,
ESR, acid-fast staining, etc.). They also learn the
various methods of family planning, including men-
strual regulation, and progress to learning how to
undertake mini-laparotomy tubal ligation.’

Treatment of common diseases is included in the
course with special emphasis on the social factors which
lie at the root of many diseases. Thus, paramedics are
taught not only how to treat skin diseases, pneumonia
and diarrhoea but also about the association of these
with poverty and malnutrition. A good paramedic will
understand that malnutrition itself is not just a disease
but a manifestation of inequality.
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Besides specific health topics, paramedics are trained
to be able to give advice on growing vegetables and
other agricultural matters. Doctors and other workers
at GK are involved in agriculture and work on the
centre’s own farm for an hour every morning to gain
practical experience.

After the first six months, the paramedic is based at
one of the subcentres where she starts working more
independently. She is supervised and assessed by the
senior paramedic in charge of the subcentre. Each
trained paramedic is responsible for 3000-4000 people,
depending on the distances between villages. Most of
their work involves visiting households in the villages.
Typically, the paramedic will sit on the verandah of one
of the houses and can perform vaccinations and be
consulted by anyone in the village with a health
problem.

Duties
The duties of the paramedic include:

e Registration of births and deaths and enrolment for
health insurance.
Immunization.
Identification of ‘at risk’ children, i.e. children with
malnutrition and diarrhoea, chronic diarrhoea and
night blindness, or persistent cough, fever, etc.

® Identification of pregnant women and ‘at risk’
pregnant women, who are given special antenatal
checks in the village. Paramedics work in close
liaison with traditional birth attendants (TBAs).
More than 95 per cent of all rural deliveries are
managed by TBAs. TBAs are given refresher
courses at GK in safe birth care services and identi-
fication of high-risk women for referral.

® Health and nutrition education - breastfeeding,
ORT, weaning food, etc.

® Motivation, supply and follow-up of family
planning clients.

¢ Treatment of common diseases.

Paramedics are involved, in rotation, in curative care
which is carried out through clinics at the main centre
and subcentres. They are first to see and treat patients,
referring difficult cases to one of the GK doctors. There
is a 20 bed hospital in the main centre. Subcentres have
facilities for two beds for obstetric and emergency
patients.

Effects of the programme

Some of the most important changes resulting from the
work of the paramedics are hard to quantify. They have
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Table 1.4.9 Immunization rate (1985-6 and 1989-90) in the
GK programme. (Numbers in brackets are percentages.)
Year
1985-6 1989-90
DPT (6 weeks-2 years) 4806(68.02) 5902(73.5)
Polio (6 weeks-2 years) 4695(66.5) 5946(74.1)
Measles (9 months-2
years) 2984(88.1)

45 441(83.3)
19 709(83.5)

BCG (0-15 years)
TT (15-45 years; women)

39 487(86.7)
15 532(81.5)

DPT = diphtheria, pertussis, tetanus; TT = tetanus toxoid;

BCG = Bacille Calmette-Guérin.

been able to build relationships of trust with local people
through their regular visits to the villages. These visits
are important since they provide the essential follow-up
so often lacking from crash programmes - most
notably in the areas of immunization and family
planning. Immunization is undertaken, keeping the
work schedule of the villagers in mind, and side-effects
such as malaise and swelling which develop later can be
dealt with on subsequent visits.

Quantitative justification is not lacking. Figures
show much higher rates achieved for immunization in
the population covered by GK compared with national
figures. Tables 1.4.9 and 1.4.10 give figures for GK
showing that over 66 per cent of infants and 83 per cent
of married women of child-bearing age were fully
immunized. Whereas for the country as a whole, ‘by
1984 less than 2% of infants were fully immunized with
BCG, DPT, polio (OPV) or measles vaccine’.®

Cost of the programme

These results have been achieved at a very low financial
cost. WHO estimates’ give the cost of full immuni-
zation of a child in the developing world against six EPI
(Expanded Programme of Immunization) diseases as
US$5-15. Full immunization of a child for DPT, polio
and BCG in the GK programme costs taka 47.94
(US$1.60). This figure includes staff salaries,
transport, electricity and administrative costs as well as
the cost to the Government of imported vaccine.

In 1985-6 the cost of the whole GK health
programme for Savar (population 129 000) was taka 1.8

million. This does not include the cost to the Govern-
ment of vaccines and family planning supplies which
were provided to GK free of charge by the authorities.
Of the total cost of the programme, taka 0.8 million was
spent on salaries: 4 doctors (13%); 47 paramedics
(70%); 14 ancillary workers (17%). This shows that
paramedics certainly give value for money.

Health insurance

The state has an essential role in the provision of health
care and the ultimate responsibility. However, in the
spirit of Alma-Ata the community (and this means all
classes) must participate in the decisions and financing
involved in health care.

The GK health insurance scheme was introduced in
February 1973. Originally there was a uniform system
of charging. This took no account of economic or class
differences and so inevitably discriminated against the
very poor — just those with the greatest health needs
that GK was trying to help. The insurance scheme was
changed. The population was divided into four groups.
The poorest (Group A) consists of those who cannot
afford two meals a day for the whole family throughout
the year. For this priority group there are charges but
they are minimal. Group B and C contains lower
income and better-off families and Group D the rich;
these groups pay correspondingly higher charges.
Uninsured people can receive medical care but pay
more for it.

Payment for services helps maintain a feeling of self-
respect and self-reliance. People feel that they are
benefiting from a service to which they are entitled
because of payment - not just receiving charity. In
particular, the very poor receive a similar level of
service to the rich but a service they have paid for.

The insurance scheme has encouraged people to seek
medical help early rather than delaying to the last
possible moment because of cost. Though the sums
collected from individuals are not large, the number of
people taking up the scheme has meant that a sub-
stantial amount of money has been collected. Abel-
Smith has pointed out that, ‘Insurance contributions
may be the crucial source of additional finance needed
by many developing countries if they are to achieve

Table 1.4.10 Vital statistics of the Savar health programme area (1983-4 and 1989-90)

CBR CDR Total IMR Total MMR
Total per Total per infant per 1000 maternal per 1000
Year Population birth 1000 death 1000 live births pregnancies deaths pregnancies
1983-4 106 107 3403 32.1 929 8.76 324 95.2 6 1.76
1989-90 126 264 3062 24.3 819 6.5 303 98.9 4 1.3

CBR = Crude birth rate; CDR = Crude death rate; IMR = infant mortality rate; MMR = Maternal mortality rate.




health for all’.® Thus, about 45 per cent of the costs of
the GK health programme have been met by the
insurance scheme. This is not to say that the scheme is
without flaws. The idea of medical insurance is new to
most people in the rural community where GK works
and it will take time before anywhere near universal
coverage is achieved. Defaulters are a problem and, as
with any insurance system, some people will make
unnecessary claims for services in order to get their
money’s worth.

Lessons learned

Somewhere near the end of many standard textbooks
on medicine there will usually be a short chapter on
tropical diseases. Those very diseases crucially affect
the life chances of three-quarters of the world’s popula-
tion. One lesson that has been learned at GK is that
reversing this order of priorities is no easy matter. The
development of the health programme has been a
continuous learning process and involved change, often
difficult and sometimes painful. Much has had to be
unlearned too, as staff at GK have come to understand
more about the needs of the range of people who make
up the rural community.

Secondly, the staff at GK have had to realize that the
conflict of interests between rich and poor in a rural
community, as elsewhere, will inevitably spill over into
every aspect of life. Health and the provision of health
care can never be divorced from social and economic
circumstances. For health workers and others at GK,
ensuring that the programme reaches the poor and vul-
nerable has involved continuous struggle and
sometimes very real sacrifice.

Workers at GK have learnt the importance of change
and the need to be prepared for conflict in order to
protect the interests of the needy. A few specific points
that led to some rethinking may be of interest:

® An early plan to rely largely on voluntary workers
was soon abandoned; few people can afford to work
without pay, and those who can often have other
motives for offering their labour.

® The barriers created by education - often based on
a British model adopted in the colonial period - and
differences in attitudes and ways of thinking, only
disappear very slowly. Time had to be spent with
local people, listening to them and learning to
understand their problems.
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® Constant vigilance is necessary if benefits are to
reach the poorest. Members of the local hierarchy
will always try and adapt any new service or system
to their own advantage.

For the future, GK staff have been helping to plan a
course for medical students which will focus on the
needs of poor rural communities. Research being
carried out into medicinal plants may help to provide an
acceptable and readily available source of low-cost
medicines.

Reflecting on the experiences of GK, it is possible to
say that there is now a greater understanding of the
needs and problems of the community which the centre
serves. The health of women and children in the target
population has shown a definite improvement, which
suggests that GK is managing to reach and help these
vulnerable groups.
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Need for management

Widespread concern with the implementation of
primary health care (PHC) has highlighted the
importance of management to support community-
based health activities. In the past, PHC has suffered
from a lack of adequate support services, highly centra-
lized administrative structures, inadequate super-
vision, poor systems to manage and supply drugs, lack
of funding, especially for day-to-day costs, lack of
appreciation of the implications of community partici-
pation, unrealistic expectations of community health
workers, and inadequate information systems for
evaluation and control. In the face of such problems
there is a clear need for those concerned to improve
standards of mother and child health and to understand
and get involved in management issues for which they
may not necessarily have received much formal
training.

Good management is concerned with planning,
organizing, directing and controlling resources to
achieve results. In the case of primary health care, these
results are to do with improved health of communities,
and frequently the most important resource is that of
the community itself. Where there is effective
community-based health care, communities themselves
play a major part in identifying their own health needs,
and organizing their own resources to meet them. This
coordination of effort within the community through
the activities of village health committees, community
health workers, etc. forms the basis of a management
system and infrastructure which is essential if effective
primary health care is to be maintained.

Infrastructure and organization

Support for community-based activities may come
from local political, religious, social or development
institutions. For health matters there needs to be a
health centre, dispensary or health post for first-level
referrals and to provide continuing training and super-
vision. Such a facility may serve a population of 10 000
to 20 000 living in 8 or 10 distinct communities within a
rural area. At a higher (district or area) level, planning,
management and in-patient referral services are needed
to serve populations of 100 000 or more. Establishing
and maintaining such infrastructures to meet local
needs is a key task for health managers. Factors which
need to be taken into account include:

® ensuring that there is a reasonable spread of health
facilities and workers throughout the area;

® ensuring that each level has ready access and contact
with the levels immediately above and below it;

® obtaining necessary financial and other resources
and ensuring that they are used as effectively as
possible;

® building and supporting effective teams at each
level, e.g. village health council, health centre team,
district management team;

® defining the duties of workers clearly and ensuring
that they are trained and motivated to carry them
out;

® making provision for continuity, so that activities do
not collapse if a key person is absent or leaves;

® ensuring that each person and group has a clear
sense of purpose and idea of what they are trying to
achieve;

® clearly identifying leaders and those with authority
to make decisions;




® ensuring that necessary supplies, equipment,
transport, etc. are available when needed;

® using and adapting appropriate systems
organizing and controlling work.

for

Devising a strategy

A plan of action is needed if anything significant is to be
achieved in the field of health or any other field. Many
countries have produced long-term strategic plans,
which identify national health priorities and methods of
implementation, but little is likely to be achieved unless
there is effective local planning. Such planning
integrates national priorities with local needs and is
based on answering four key questions:

Where are we now?
Where do we want to be? =
How do we get there?
How are we doing?

situational analysis
goals and objectives
action plans
evaluation

At the local level there is the opportunity to ensure
that those who produce plans are the same people who
have responsibility for implementing them. This
ensures that whatever plans are produced are realistic
because they are based on an accurate assessment of the
local situation. Also the plans are more likely to be
implemented, because the implementors have a real
understanding and commitment to do something about
them. Responsibility for producing local plans can be
given to a District Health Management Team acting as
a District Planning Team. Typical membership of such
a team would be: medical officer, health administrator,
senior nurse, environmental health officer, PHC
coordinator. This team may have final responsibility
for devising and implementing a plan but they need to
involve many others, e.g. community and local political
representatives, other health workers, representatives
of other agencies and non-government organizations.

The planning process

Planning begins by recognizing problems and the need
for action. This entails a basic epidemiological
approach in identifying local health needs and
problems, and also what resources and opportunities
exist within the community and the health system to
tackle them. National priorities need to be incorporated
as these determine what resources may be made
available locally, e.g. financial allocations, cold chain
equipment and training opportunities to support an
expanded programme of immunization. Priorities need
to be set, by analysing needs in relation to their
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importance, prevalence and manageability, and long-
term goals and objectives set. Long-term objectives
(e.g. in a five-year plan) are likely to be measured in
terms of outcome, e.g. 5 per cent increase in life
expectancy, 20 per cent decrease in infant mortality
rate. At local level the planning emphasis is more short-
term, (e.g. for one year) in which specific targets are
important, e.g. increasing the annual number of
vaccinations in a particular health centre by 50 per cent.
Short-term targets then need to be broken down into
specific tasks to be carried out, persons responsible at
each level and part of the district, budgets and resources
needed. A common problem at this stage is that plans
are too ambitious, especially where there are few
resources. This highlights the need for realism in
planning, and to be flexible in adjusting plans in the
light of whatever resources become available. Imple-
menting plans entails allocating resources, setting up
organization and training, supporting communities,
and putting health staff to work. The final stage in
planning is evaluation, or checking to see that what was
planned is actually achieved. Evaluation needs to take
place throughout implementation, so that changes can
be immediately made, and also towards the end of the
planning period, so that the results of evaluation can
form an input for the next planning period. Fig. 1.4.10
sets out the main elements in a planning and imple-
mentation cycle.

For planning to be effective it needs to be built in at
every level of the health infrastructure. Thus, each
distinct village or community (level A) will have its own
plan derived through community diagnosis and based
on the particular needs and resources of that
community. This means that each community needs to
have an active health council which is able to plan for
the needs of its own community. It is a prime function
of the health centre (level B) to give support to each
community within its area in preparing and imple-
menting its plans. Similarly, each health centre also
needs to prepare and implement its own plans which
take into account the needs of the health centre itself,
and of the communities it serves within its own area.
These health centre plans are again taken into account
as the district (level C) prepares and implements its own
plans. This kind of ‘bottom up’ planning is needed to
complement the ‘top down’ planning from national
levels and requires effective coordination, particularly
at the district level. In turn, as each district makes its
own plans these are incorporated into national plans.

Planning and budgeting

Budgeting is normally done on an annual basis, i.e. in
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Fig. 1.4.10 The health planning and implementation cycle.

each district estimates of expenditure are made for the
forthcoming year, based on the needs of the district, its
plans, and a reasonable estimate of the resources
(finance, manpower, etc.) likely to be available. Plans
are modified once it is known more precisely what
resources will be available, to become the district’s
annual programme of work. The annual programme of
work then provides the framework for managing the
district during the year. The annual programme of
work needs to be broken down so that responsibilities
for achieving results are clearly allocated to individuals.
Those who have already been involved in producing
plans thus become committed to achieving results based
on those plans.

Management by objectives

This system translates plans into action by individual
managers. It entails: reviewing the district’s long-term
and short-term plans; agreeing with each manager the
‘key result areas’ of their job, i.e. those aspects of the
job which will achieve the results expected in the plan;
specifying targets within each key result area, and
detailed action plans to meet those targets; giving

<—>[ Problems to be avoided |

support as needed; reviewing progress by use of appro-
priate control information.

Where much management of PHC falls down is in
the lack of systematic support beyond central and
district to health centre and community levels. This can
be remedied where there is an ongoing system of
targets, reports and reviews in operation throughout
the district.

Targets, reports and reviews

A system for targets, reports and reviews requires a
basic planning framework within the district. The
important thing is to have the framework established. It
may not be possible to have very elaborate plans and in
fact too much planning (particularly at community
levels) can distract attention from immediate things
that need to be done. What is important is that health
workers, community members and leaders in particular
have a clear and agreed idea of what they are trying to
achieve within reasonable periods of time; get practical
help and support in trying to do it; and have the oppor-
tunity from time to time to review their achievements,




correct any faults and reset their plans for the next
period of time.

Clear accountability based on defined duties and
targets for everyone in the district is necessary. Where
people work with others in departments or teams, e.g. a
hospital department, a health centre or immunization
team, the responsibilities of the team as a whole need to
be clear. The team leader, departmental head or super-
visor must be held accountable for seeing that the team
carries out its function and meets its targets. The task of
managers, i.e. senior staff to whom team leaders,
departmental heads and supervisors are accountable, is
to see that those supervisors carry out their functions
and meet their targets, and receive the help and support
they need to do so.

A sensible and clear-cut organizational structure is
required for the district as a whole. A common problem
is that there is insufficient organizational support for
PHC. In a large district it is impossible for the district
medical officer of health and members of the district
health team to give regular support to upwards of 100 or
more villages and communities within the district. Such
support can only realistically be given from the health
centre level, which means that duties and responsi-
bilities of health centre staff need to be defined in terms
of giving support to community-based health care, and
that the health centre superintendent is held account-
able for providing such support. At the same time, the
responsibilities of district level managers need to be
defined in terms of supporting health centre superin-
tendents in their PHC responsibilities. Frequently,
however, the responsibilities of district and health
centre managers are primarily defined in terms of
providing curative services either directly themselves or
through other health workers. One solution is to have a
separate organizational structure for the district
hospital whilst ensuring that there are effective links
between the hospital and the PHC support
organization.

A timetable for reports and reviews on a monthly
cycle has many advantages. Various activities can be
integrated so that, for example, monthly meetings are
held in peripheral units at which salaries are paid,
monthly supplies of drugs are issued, the previous
month’s work is discussed, problems sorted out, and
priorities agreed for the following month.

Regular communication is the lifeblood of a PHC
support system. In outlying rural areas its provision
needs to be a high budget priority. Good systems are
needed for scheduling, allocation, maintenance and use
of vehicles. Appropriate transport may entail the
provision of bicycles for community workers, motor-
cycles at health centres, and ensuring that full use is
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made of public transport by prompt reimbursement of
money spent on fares.

Information has to be simple, easy to collect and of
obvious use to those who collect it. A simple system is to
have one-page weekly or monthly reports for each
community, which are collated into monthly reports for
each health centre, which are themselves collated into
monthly district reports. Information will relate to
activities carried out in communities and health
centres, highlighting problemns to be solved as against
merely routine reporting.

Support and supervision

Support and supervision are key tasks for those in
senior positions. Support is a better concept than super-
vision because it is a positive approach of helping and
enabling workers to work well rather than negatively
criticizing and inspecting them. Good supervisors build
up an atmosphere of trust and helpfulness so that
workers work well on their own. The key tasks of health
centre supervisors are to plan the work of the health
centre and the surrounding area; to allocate and
coordinate the work of others; to set and encourage high
standards of work; to instruct, train and support
individual workers; to deal with problems that arise; to
improve working methods and solve problems; and to
encourage open communications by listening and
explaining so that everyone is aware of what is going
on. If supervisors are to do this task well they need to be
carefully selected, given good training and have the
authority to take full responsibility for the work of the
health centre. This means that supervisors themselves
must be able to rely on support from their own district -
managers in the form of clear guidance, trust, regular
contact, backing for decisions, recognition and involve-
ment in decision-making processes of the district as a
whole.

The health centre supervisor has a key task of
building and maintaining the staff of the health centre
as an effective and hard-working team. For any team to
be effective, it needs to have a clear purpose and task
to which everyone is committed; each person needs to
have a clear idea of their own job and how it relates
to others; people need to be flexible so that they can help
one another; there needs to be good leadership, loyalty
and cooperation within the group; and the team must
be successful in achieving its goals.

Discipline and standards

Managers need to set high standards for their own
work, and maintain similar standards throughout the
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district. This means having clear work standards for
each department, unit and individual worker, and
encouraging supervisors to maintain them. Standards
need to be reviewed from time to time, and lapses in
discipline identified at an early stage. Disciplinary rules
should define minimum standards of work behaviour
concerned with timekeeping, carrying out instructions,
use of money and other resources, e.g. drugs,
transport. Where health workers are well motivated
there should be few discipline problems but a clearly
understood and agreed disciplinary procedure is
needed to deal with lapses when they do occur. Such a
procedure should provide for speedy action, proper
investigation, warnings as necessary, rights of appeal,
and backing for action, such as suspension or dismissal,
where this is justified.

Particular problems arise with regard to unofficial
practices, corruption, misappropriation of funds, etc.
Such practices flourish where there is weak manage-
ment and procedures for the use of funds and supplies,
tendering of contracts, etc. are not clearly laid down or
observed. Managers themselves need to set the highest
standards of integrity and honesty, and to follow up
reports of doubtful practice as a matter of priority and
urgency.

Team-work

Because of the difficulties of managing large districts,
successful managers try to ensure that their districts are
made up of small groups of effective working teams.
This is essential for PHC, with effective groups in every
community, health centre, hospital ward and depart-
ment. Linkages have to be established between teams,
for no one team can work in isolation. This is partic-
ularly important in ensuring multisectoral colla-
boration. Many of the links between health workers and
those in other agencies and departments such as agri-
culture and education will be established informally at
first, but as joint projects are undertaken there will be
need to work in various formal and informal groupings,
making good use of a wide network of contacts through-
out and beyond the boundaries of the district. To
maintain these networks and groupings means that
managers need to develop their social and interactive
skills to a high degree, so that they can talk easily to
people, make contacts, avoid disruptive conflicts, get
agreement and cooperation, and maintain enthusiasm
and commitment. Nowhere can this be more difficult
than in planning and implementing changes, especially
where those changes mean that someone else’s interests
or livelihood may be threatened.

Managing change

A positive approach to managing change (e.g.
introducing a new drugs distribution system in a
district) should entail the following:

e recognizing the need for change, e.g. faults in the
existing system,;

o identifying those who will be affected,
pharmacist, medical assistants;

¢ explaining, winning the support, and incorporating
the ideas of those affected, e.g. in agreeing contents
of a basic drugs list;

e planning the details of the changeover, e.g. when,
how and who;

e allocating new tasks and responsibilities to those

involved;

giving the new system a ‘trial run’;

giving time to discuss and solve problems;

monitoring the new system closely in its early days;

ensuring that as far as possible those who are affected

by the new system get some benefit, e.g. by

smoother working, more interesting work, oppor-

tunities for personal development.

e.g.

Logistic support

There are some aspects of management to which parti-
cular attention needs to be given to support PHC.

Transport

The need for an effective transport system has
frequently been underestimated in planning for PHC.
Transport needs to be low-cost and appropriate for each
level, e.g. walking at community level; bicycles, motor-
cycles and donkeys at dispensaries and health centres;
vehicles at district levels. Health workers may need to
be encouraged to use public transport where it is
available. This requires efficient local systems for
reimbursing monies spent on fares. Budgets for fuel and
maintenance also need to be made, based on realistic
estimates of routine and non-routine journeys. Often
journeys can be combined, e.g. distribution of supplies
with support visits to outlying units. Full use can also be
made of the natural desire of people in peripheral units
to visit the centre, e.g. to settle pay queries, by encour-
aging training sessions, personal reporting, etc. at the
centre. Transport frequently represents the most
valuable resource under the direct control of a district
management team, so its management should be a high
priority. Scheduling, control of use, regular main-




Table 1.4.11 Transport problems and how to tackle them

Breakdown of vehicles Ensure regular maintenance with
log book for each vehicle,
showing mileage and type of
maintenance required

Develop good relationships with
local workshops, garages,
mechanics

Plan for temporary substitution of
vehicles, bicycles, and so on

Train users in proper upkeep and
use of their vehicles

Keep a reasonable supply of
spares

Regular vehicle replacement

Misuse of vehicles Good supervision and training

Good scheduling of vehicle use,
so fewer opportunities for
misuse

Restrict use to named individuals

Effective controls, iog-books

Enforceable policies on private
use

High transport costs Examine transport needs - are all
journeys really necessary?

Use low-cost transport - bicycles,
by foot (a health worker,
including doctors and nurses,
on a bicycle or on foot gets
closer to the community and
becomes better known)

Standardize vehicles, bicycles and
spares

Re-examine systems of work in
the District

Use public transport

Work out cost per mile and
transport costs for different
services

tenance, etc. should be a senior management responsi-
bility. Where a clerical officer acts as transport officer, a
clear transport policy is needed, and the transport
officer given full backing to see it is carried out effec-
tively (see Table 1.4.11).

Drugs and supplies

Although PHC emphasizes health prevention and
promotion, supplies of basic drugs, vaccines, oral rehy-
dration salts, etc. on a regular basis are essential. It is
important to identify reasons for drug shortages. These
can include overprescribing, overstocking, high patient
demand, use of expensive brand-name drugs, poor
storage, pilferage, misuse, and lack of explanation to
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Table 1.4.12 Problems and solutions in the management of

drugs
Problems Solutions
Costly drugs
High prices Tendering
Procurement
Basic list

Brand names

Bribery

Costly imports

High inventories
Quality

Review suppliers

Use generic names

Committee system for suppliers
Local production

Control stock levels

Poor quality WHO certification quality
assurance programme

Supplier fraud/ Bond

negligence

Deterioration Storage

Wrong packaging Control

No containers Prepack

Misuse
Wrong prescribing Training

Standard treatments

Prescribe by level of use
Overseas drug representatives
Explain

Community education
Symbolic labelling

Patients’ mistakes

patients. Means of dealing with such shortages include
the use of standard drug lists; ordering in relation to
usage, forecasted need, local health priorities, and
cost; use of generic drugs, balanced programmes of
prevention and cure; good storage and stock control;
monitoring of drug issues; prepacking; sharing of
pharmaceutical expertise and better education of
prescribers and patients (see Table 1.4.12).

Standard drug lists need to be established and kept
up to date. This entails reviewing existing prescribing
and local disease patterns; eliminating duplications, i.e.
two or more drugs serving the same purpose; removing
old-fashioned and unused drugs; comparing effective-
ness, convenience and cost, and choosing between
alternatives. Having produced the standard drug list
this needs to be followed by education in its use, the
production of drug information sheets, and a review of
supply and distribution systems. Such systems may be
improved by the introduction of standard packs for use
at health centres and dispensaries, review of ordering
and storage procedures, and regular stock control to
identify drug shortages and unused drugs.



76  Delivering the services

Finance

It is the manager’s responsibility to ensure that there is
enough money to fund the activities of the organization.
For a district medical officer this means making realistic
estimates of expenditure, checking that adequate
financial allocations are made from the central
Ministry, costing new projects in good time to ensure
adequate funding, and making full use of additional
sources of finance from local sources, other agencies,
etc. Thus, the costing of projects is a very important
part of the planning process and a cost-conscious
manager will always take into account the cost-
effectiveness of alternative projects when deciding
between them. In doing so, there must be a careful
balancing of capital and recurrent costs. Capital costs
are for large single items, such as buildings, vehicles
and equipment. Recurrent costs are incurred on a
regular basis, e.g. for salaries, drugs, fuel and main-
tenance of buildings. A common problem in projects in
developing countries is that the capital costs are funded
through external agencies (e.g. for new health centres
and vehicles) but insufficient provision is made for
recurrent costs. Thus, there are insufficient funds for
vehicle maintenance and fuel and there is a continual
drain on resources to fund the recurrent costs of large
institutions such as hospitals.

Once obtained, there must be proper budgetary
contro] of funds to ensure their most effective use. Itis a
good principle of management that budgets should be
held at as low a level as practicable, so as to give those
who actually use resources of staff, drugs, supplies, and
so on, the responsibility for controlling and using them
effectively. Within a district budget, individual budgets
may be based on: staff groups (e.g. a nursing budget
held by the nursing officer); or programmes (e.g. an
immunization or maternal and child health, MCH,
programme); or facilities and catchment areas (e.g.
health centres). There may be a combination of such
individual ‘budget centres’ but it is important to
identify an individual manager for each of them, e.g.
head of MCH programme, health centre supervisor.
These managers then have responsibility for controlling
their own budgets, which may be largely expressed in
terms of for example numbers of staff employed, hours
worked, drugs used, miles driven, based on monthly
statements and reviews. Once such budget centres are
established it is then possible to make cost comparisons,
for example between costs of different health centres or
programmes, or between costs at different times of the
year.

Day-to-day management of finance is concerned
with managing petty cash, usually on an imprest

system, whereby an advance of cash is given for a
particular purpose and is replenished as necessary
against original receipts of money spent. It is partic-
ularly important in managing such systems that
workers who spend money on public transport, travel-
ling allowances, etc. are recompensed quickly and
efficiently.

District management and coordination

The task of district health management is complex, and
much of a manager’s time is spent in coordinating
different activities and dealing with immediate
problems that arise. To be effective, managers need to
develop a range of skills and approaches which include
the following:

® Taking a broad view - this entails looking at the
whole needs of the district and balancing many
competing priorities, clinical and non-clinical. In
particular, it means listening to the needs of the
community and making full use of community
resources, whilst still operating within a formal
bureaucratic structure. This dual responsibility is
illustrated in Fig. 1.4.11.

® Personal motivation - where the manager has

who really matter’

® Bureaucrats
o Officials

‘I must work ‘I must work
with the people with the people
in the system in the community

who really matter’

® Poor villagers
® Mothers
® Health workers

.00

/’j ® Village leaders
ol A
//
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Techniques
Systems ]
i‘j ==+"3 ‘Helper/
‘Manager’ Developer’
MEETING OTHER OFFICIALS OUT AND ABOUT
® Writing ® Talking at health centre with
e Telephonin * Headman
p. 9  Agricultural extension
® Planning worker
® Talking at home with
children and health worker
Fig. 1.4.11 The dual responsibility of a district health
manager.
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Fig. 1.4.12 Using time well.

positive, enthusiastic attitudes this will spread to
others and enable many problems to be solved which
previously appeared insurmountable.

Building up effective working teams. Time and care
spent in selecting good people will be amply repaid
in the future.

Recognizing people’s potential contribution -
starting with his or her own, but ensuring that every
worker is able to make their best possible contribu-
tion to the work of the district.

Using time well - this entails making good use of
diaries, schedules, appointments, having daily,
weekly, and monthly ‘to do’ lists, and reviewing
time, as well as helping others to use their time effec-
tively (see Fig. 1.4.12).

Setting clear objectives and standards of perfor-
mance which are relevant to the local situation, yet
challenging enough to bring the best out of people.
Planning the future whilst managing the present
- dealing with immediate problems in ways which
prevent similar problems arising in the future, and

provide a means of improving services.

Organizing and allocating resources of money,
facilities, time and supplies effectively to meet local
needs.

Decision-making - making good decisions about
major issues which give other people freedom to
make decisions within their own sphere of influence.
Consulting others to ensure that their interests are
taken into account when decisions are made.
Delegating, motivating,” and developing staff -
managers who are continually concerned to train
others to develop skilled, motivated and enthusiastic
teams who work well together.

Developing and maintaining systems - e.g. for
drugs distribution, monitoring and evaluation, staff
training, reports and reviews. Where such systems
are well established and understood much of the
work of the district will operate routinely and
effectively.

Monitoring and evaluating - this requires an atti-
tude of mind which continually assesses how
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programmes and work are being implemented, and
makes necessary changes and adjustments at an
early stage.

® Managing changes smoothly and effectively
- recognizing when changes are needed, over-
coming people’s natural resistance to change,
planning new approaches and effectively imple-
menting them.

Management training

To be fully effective, health managers need to be well
trained. This entails:

® Management training as part of basic training.
Despite a crowded curriculum in medical and pro-
fessional training schools, time needs to be found to
give a basic appreciation of management, ideally as
part of a systematic introduction to primary health
care.

¢ Specific training and orientation when health pro-
fessionals take up managerial positions, especially as
members of health management teams.

® In-service training and development. Career
development programmes are needed for those with
an interest and potential for managerial work, in
addition to regular courses, seminars, practical
projects, etc.

® Team training. Management of PHC is so highly

IMMUNIZATION

J. P. Stanfield

dependent on teamwork, that it is appropriate for
much management training to take place on a multi-
disciplinary basis, and especially for teams of
managers who work together to train together.

® Personal learning. Managers need to accept
responsibility for their own personal development,
through systematic reading, involvement in new
projects, planned visits, etc. The development of
distance-learning material for managers should be a
priority, with an emphasis on relating theory to work
in the managers’ own sphere of responsibility.
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Immunization in perspective

The most important single task in improving maternal
and child health in developing countries is the pre-
vention of infection. Immunization by the use of

vaccines is one means of achieving this - but it is
important to realize that the role of vaccines varies
greatly from country to country, from infection to
infection and from vaccine to vaccine. Immunization is
thus not a panacea in the control of infectious disease,



and the strategies of an immunization programme will
change as a country develops, as the disease pattern
alters, and as new vaccines are produced. The vaccines
will need to be defined at intervals in terms of specific
needs and opportunities.

One or two examples may illustrate this. Histori-
cally, the incidence and severity of a number of infec-
tious diseases have altered radically in the development
of the so-called developed world. For instance neonatal
tetanus has been eliminated in most countries of Europe
and measles no longer poses a significant threat to life in
childhood. This happened before the widespread avail-
ability of tetanus toxoid or measles vaccine.

In several rural villages in West Africa!, measles
mortality in children under five was found to be
reduced to the same extent in villages with a regular
vaccination programme against measles as in villages
supervised by health care teams giving particular
attention to health education and sanitation but with no
measles vaccination. This study concluded that mortal-
ity had been reduced in the first case by reduction in
measles incidence through vaccination, and in the
second, by reduction in measles severity through
improving general health and nutritional levels. Clearly
a combination of inputs is needed.

In eastern Nigeria in 1968, smallpox vaccine supplies
were inadequate for a mass campaign. Intensive efforts
were made to identify new cases of smallpox and
vaccination was confined to all individuals within a
defined area surrounding each new case. Through this
containment strategy smallpox was eradicated in
eastern Nigeria in six months with less than half the
population vaccinated.

Definitions

At the outset it is useful to be clear about the meanings
of some of the terms used here.

Vaccines Vaccines are antigens derived from the
naturally occurring or ‘wild’ infective agent against
which immunity is sought. They fall into the following
main categories.

Live vaccines These are infective agents developed in
various ways from their wild progenitors in (a) an
attenuated form in which virulence has been reduced or
eliminated, or (b) as heterologous strains from animals
which are very much less virulent for man and yet carry
common antigens (such as vaccinia). They are usually
viral, such as poliomyelitis (Sabin), measles, rubella,
yellow fever, vaccinia, mumps, rabies, varicella and
herpes, but can be bacterial, such as BCG.

Killed vaccines Killed suspensions of infective agent,
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such as pertussis, the enteric vaccines such as cholera
and typhoid and the killed poliomyelitis (Salk) vaccine
are used.

Toxoids These are made from purified toxins
produced by the infective agent, attenuated to neutra-
lize their toxic effect without reducing antigenicity. The
diphtheria and tetanus toxoid components of the triple
vaccine (DPT) are examples.

Component vaccines These are antigens originating
from the infective agent. Toxoids come into this group.
There has been considerable resurgence of interest
recently in the field of bacterial vaccines, such as poly-
saccharide antigens of the capsules of pneumococci.
Constituents of bacteria have been isolated and used as
antigens such as ribosomal vaccines.

Immunization vs vaccination The distinction between
immunization and vaccination is important, especially
when an immunization programme is being evaluated
and the following terms should be clearly differentiated.

The immune status of a community or population is the
quality and quantity of immunity to a given infection or
infections within that community whether through
natural infection or immunization. Those who are not
immune are termed susceptible. The immunization status
refers to the number of people in a community or
population who have been made immune through
vaccination.

The vaccination status or coverage refers to the number of
people in a population who have been vaccinated. In
practice the immunization and vaccination statuses are
used interchangeably, but it is well to remember that
there may be a significant difference between the two,
as for example in measles. If measles vaccine is given at
six months of age, up to half of those vaccinated will not
be immunized through failure of the vaccine to ‘take’
on account of persisting maternally transferred anti-
bodies. If a vaccine loses its potency for any reason, i.e.
through failure of the cold chain, again the percentage
of those vaccinated who are subsequently immunized
will progressively fall, ultimately to zero.

Thus, the success of a vaccination campaign should
not only be judged by the ‘coverage’ though this may be
important. The increase in the immune status, most
simply judged by the incidence of infection, is the best
measure of the success of a programme.

The present position in the developing
world

Most of the commonly used vaccines of today have been
available and widely adopted since the middle of this
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century by the developed world. The coincident
improvements in socio-economic and environmental
conditions have robbed immunization of a good deal of
the credit for the reduction of such infections as
diphtheria, tetanus and tuberculosis and of the
morbidity and mortality of measles and whooping
cough. In the case of poliomyelitis and smallpox the
vaccines have been manifestly the main cause of the
elimination of disease.

Immunization developed slowly in the Third World.
Introduced into the general health services for mothers
and children as a routine measure, coverage was
minimal. In 1974 it was estimated that only 5 per cent of
the total childhood population of the Third World had
been covered by a completed schedule of primary
immunization. This was despite measles causing the
deaths of four million children, pertussis the deaths of
half a million children, tetanus the deaths of nearly one
million neonates, and poliomyelitis the crippling of up
to one million children annually.

Following the success of smallpox vaccination, the
World Health Organization (WHO) in 1974 launched
a series of country-based initiatives entitled EPI
(Expanded Programmes of Immunization). The long-
term objectives were: reducing the morbidity and
mortality of six major preventable infections of early
childhood - diphtheria, whooping cough, tetanus (in
particular neonatal tetanus), poliomyelitis, measles and
tuberculosis; and immunizing all children by the year
1990. This was a vertical programme within the
primary health care services of each country. It
heralded a move away from the integrated approaches
that were being emphasized in the wake of the Alma-
Ata (1978) declaration on primary health care.

Initial progress measured on coverage (completed
primary vaccination rates) is encouraging; in 1988
mean rates for countries of the developing world who
had adopted EPI were BCG 63%, DPT 55%, polio-
myelitis 56 % , and measles 46 % . The incidence of these
infections has fallen in most of the countries where
statistics have been considered reasonably reliable.
This is especially so when due regard is paid to the
counter effect due to improved reporting. The EPI pro-
gramme does not yet appear to have accelerated this
decline, apart from paralytic poliomyelitis. No data yet
compare the incidence of non-vaccine preventable
common childhood infections (such as respiratory
infection and diarrhoeal disease) with the six EPI
infections.

As the end of the century approached, UNICEF
promoted a series of vertical programmes to support the
child survival revolution. It had the twofold aim of
generating more aid from the developed world and

stimulating goal-orientated activities within the Third
World. WHO has embarked on an accelerated pro-
gramme of immunization (ACI).? Planning principles
worked out for specific areas of activities include:

® opportunism at every contact;

® reduction of defaulting during completion of vacci-
nation schedules;

® emphasis on the priority of controlling measles,
poliomyelitis and neonatal tetanus;

® protection of large vulnerable populations exposed
to high infection pressures, namely the urban poor;

® intensive publicity activities such as national
immunization days, and social marketing which
promotes a commercial advertising style of
operation.

Primary vaccination strategies

The primary schedule for static health services is now
advocated as follows.

For women of child-bearing age and pregnant women:

First contact Tetanus toxoid
Next visit > one month

later Tetanus toxoid

For infants:

Birth OPV (or IPV), BCG

6 weeks OPV, DPT, BCG (if not
given at birth)

10 weeks OPV, DPT

14 weeks OPV, DPT

9 months Measles

For remote areas there is a mobile schedule requiring
two visits:

3 to 8 months DPT, OPV (or IPV),
BCG
DPT, OPV (or IPV),

Measles

9 to 14 months

In West Africa yellow fever vaccine is given on the
second encounter.

Some programmes advocate ‘pulse’ saturation
policy®: an immunization team stays in one area to give
every child at least four doses of DPT and oral polio-
myelitis vaccines (OPV), one BCG and one measles
vaccination. The team moves from village to village,
returning to the same village at monthly intervals until
they have achieved at least 70 per cent coverage for all
children. They then go to the next area. On completion



of a district, after one year or so, they return to the
initial villages and immunize the residual non-
immunized and the new susceptibles.

Mass campaigns involve national immunization
days when as many children as possible are given any or
all of the six vaccines they have not completed taking.
Sometimes these campaigns are in response to an
outbreak of measles, poliomyelitis, meningococcal
meningitis or yellow fever. In the future, new vaccines
may be suitable for this activity. Follow-up at the local
maternal and child health (MCH) clinic is desirable.

Current status of measles vaccine

Until recently the major problem with measles vaccine
was cost. This ruled out universal use of the vaccine in
the Third World. Giving less than the full dose did not
work well, particularly if the cold chain was defective.
The three major problems are all linked:

® the need to immunize at least 80 per cent of suscep-
tibles to interrupt transmission;

® the percentage of susceptible infants under the age of
nine months;

¢ the need to maintain the cold chain.

The susceptible population in the Third World is
infants and children from nine months to three years.
This excludes some infants under nine months, who
have lost initially lower levels of maternally transferred
immunity, and a small number over three years who
have escaped infection. There is recent evidence that
the rate of decay of maternally derived antibodies may
vary with area. The reason is not known. For the time
being it is reasonable to assume that inhibition of sero
conversion may be present up to the age of nine
months.

Below nine months of age, measles can be either as
severe as that seen in older children, in babies who have
received very little or no antibodies from their mothers,
or so attenuated by residual maternal antibody activity
as to be easily missed. The age incidence rises as over-
crowding lessens, the more rural the environment and
the less susceptible individuals there are in the
community. The common factor in these three
situations is the likelihood of meeting an infectious dose
of measles virus, in other words, the infection pressure.
The implication is clear. The prevention of measles
below nine months of age depends on reducing the
infection pressure rather than the age of vaccination.

Measles vaccination should aim to cover the age
range nine months to three years. One dose of 0.1 ml
(4000 plaque forming units) of current measles vaccines
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will infect 98 per cent or more of a susceptible popula-
tion. The more effective the coverage the greater will be
the ‘umbrella’ protection given to the remaining
susceptibles. The threshold above which significant
transmission is interrupted will vary, mainly with
infection pressure; 80 per cent coverage is an arbitrary
figure. It will be less in sparse rural populations and
greater in overcrowded urban communities. In addi-
tion, in achieving adequate initial coverage it is vitally
important to maintain the vaccination of fresh recruits
to this age group and not allow the percentage of suscep-
tibles to rise again. If this is not checked it will reach a
critical level at which transmission re-establishes itself
with an explosive outbreak of measles.

In my opinion, the maintenance of such coverage is
far more important than lowering the age of vacci-
nation, either by doses of injectable live vaccine at say
six months and again at one year, or by aerosol vaccine
or even killed measles vaccine at six months. First, such
strategies are more expensive. Second, if they are given
and fail, measles vaccine falls into disrepute. Third,
concentration on effective vaccination at nine months
and over will not only reduce the chances of infection
for infants below nine months, but perhaps also the
severity. There is a direct relationship between severity
of infection and numbers of cases in each household.*
Severity may be related to infection pressure or dosage
of measles virions. Reduction in incidence of the
infection will reduce infection pressure and very likely
the severity of the infection. This fits with the
experience of a falling mortality rate as well as a rising
age incidence as the incidence of measles falls in associa-
tion with a successfully maintained immunization
programme.

Measles vaccination fails for two reasons: maternal
antibody is present; or the cold chain is ineffective.
Until recently, measles vaccine was thermolabile.
Ineffective vaccine has been given, undermining
confidence. There are now at least two heat stable
vaccines. EPI programmes may therefore be less
dependent in the future on the integrity of the cold
chain.

Current status of pertussis vaccine

In combination with diphtheria and tetanus toxoid, a
killed whole-cell suspension of Bordetella pertussis has
been in use as a trivalent vaccine (DPT) for over 30
years. It is known to reduce the incidence and severity
of whooping cough. The Third World was not involved
in the controversy regarding post-vaccination encepha-
litis and subsequent brain damage. The problem of
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pertussis vaccine in the developed world lay in its very
success. The control of whooping cough reached a point
where the danger of the vaccine became more signifi-
cant than the residual morbidity and mortality of
whooping cough itself. This setback has had its
constructive features. The reappearance of the infection
in UK was caused by the fall of pertussis immunization
rates. The severity of the infection was once again
demonstrated beyond doubt.® Improved surveillance of
vaccines resulted in much more realistic ‘risk’ estimates
against which to balance their benefits.

Recently it has been estimated that the febrile con-
vulsion risk is 0.3-9 per 100 000 doses of triple vaccine
(DPT); encephalitis could be vaccine-induced in 0.1-3
per 100000 doses; and the risk of permanent brain
damage 0.2-0.6 per 100 000 doses. Compare these with
the risks of whooping cough even in the apparently less
severe forms in which it has reappeared in UK. Convul-
sions may occur in 600-8000 per 100 000 cases; ence-
phalitis in 90-4000 per 100 000 cases; permanent brain
damage in 600-2000 per 100 000 cases; and death in
100-4000 per 100 000 cases.

Death rates are highest under one year of age and
especially under three months of age. In the UK, deaths
per 100 000 notifications under three months were 20 in
1974/5, and 9 in 1978/9. In rural Kenya, the case
fatality rate in 1984 was 2.6 per cent in the first year of
life. With no maternal protection, stress has been laid
on early immunization at six weeks to two months of
age. In many instances a reduced dose schedule has
been employed without any significant reduction in
protection but with less local and generalized reactions.
In Denmark, a monovalent pertussis vaccine has been
given, commencing at five weeks of age, without
untoward results. Since 1981 a non-cellular vaccine has
been in use in Japan. Reports so far indicate less toxic
side-effects and in a recent trial in Sweden whooping
cough incidence has remained low. A large-scale trial in
India is in progress with the intention of using the
vaccine to protect infants in the first three months of
life. The possibility of vaccination in pregnancy and
more antigen as in tetanus toxoid, awaits a less toxic
specific vaccine. )

Current status of poliomyelitis
vaccines

The advantages and disadvantages of killed (inacti-
vated) and live (oral) poliomyelitis vaccines (IPV and
OPYV respectively) are still being compared after consi-
derable experience of both.

The oral vaccine establishes an enteric infection with
production of mucosal IgA and some circulating serum

antibodies. The inactivated vaccine produces higher
levels of serum antibodies, enough to interrupt invasion
of ‘wild’ virus through the nasopharynx and intestines.
An apparent disadvantage of the oral vaccine has been
the very poor circulating antibody levels accompanying
its use in the Third World. This may be due to a
combination of the interference of effective colonization
by other enteroviruses and the reduction in titre of the
vaccine, through faults in the cold chain. Do circulating
antibody levels correlate with the immune status? The
proof of immune status is the incidence of the infection
as vaccination proceeds. To overcome poor conversion
rates the number of doses of the oral vaccine has been
increased to four or five, the first three given with DPT
vaccine at 6 weeks, 10 weeks, and 14 weeks. The
current WHO schedule also advises a dose of oral
vaccine as shortly after birth as possible. This should
not, if possible, be given immediately before or after a
breast feed because of inhibition which the high level of
IgA in colostrum exerts on the establishment of vaccine
colonization of the gut.

Can poliomyelitis be eradicated? A twice yearly mass
national immunization day for all children under five,
whether previously vaccinated or not, is advocated.®
Community volunteers would be mobilized who could
deliver the ‘polio’ drops. The volunteers could also
notify any new cases of poliomyelitis and vaccinate all
their contacts immediately. The target of reaching and
maintaining 80 per cent coverage has been pledged by a
number of international agencies.

Poliomyelitis has been virtually eradicated in many
developed countries. The small number of cases of
vaccine-associated poliomyelitis has prompted the use
of inactivated polio vaccine (IPV). This can be
combined with DPT in a quadruple vaccine. Given as a
first dose at birth, IPV bypasses the inhibition of oral
vaccine colonization produced by colostrum. A more
potent IPV has been marketed recently but its cost is
still too high to allow its widespread use.

Recent outbreaks of poliomyelitis in Finland and
other areas have occurred in which the antigenic
structure has differed slightly from the three standard
serotypes. Eradication may not be as easy as smallpox
though WHO has been committed to the global
eradication of the infection by the year 2000.16

Current status of tetanus toxoid
vaccine

Tetanus toxoid is one of the safest, most stable, anti-
genically potent vaccines in existence. Given in two
doses, one month apart, it confers almost complete



protection against tetanus. Subsequent booster doses
given at the time of a deep and dirty wound or skin
infection, at a subsequent pregnancy or at school entry,
give lifelong immunity. The toxoid is an ingredient in
the triple vaccine (DPT) given at 6 weeks, 10 weeks and
14 weeks of life and thereafter as a monovalent vaccine
at intervals in childhood and adult life. Tetanus toxoid
comes into its own in the prevention of neonatal
tetanus, a far too frequent cause of neonatal mortality.

The mortality from neonatal tetanus, up to 800 000
or more annually throughout the world, is a major
challenge to primary health care services.” Its reduction
in endemic areas is as good an indicator of improved
MCH services as any other single measurement, for it
depends upon two crucial processes, clean deliveries
and ensuring the immunity of all women in pregnancy,
both of which involve supervisory contact in the ante-
natal period and at delivery. Antenatal tetanus
immunization affects only that proportion of neonatal
deaths due to tetanus, in some areas more than 50 per
cent. A clean environment at delivery and immediately
postpartum for mother and baby, has a greater impact
on maternal and neonatal morbidity and mortality, as
this eliminates not only tetanus but sepsis of all kinds.

Neonatal tetanus can be eradicated this century.
Apart from the will to succeed, access to the target
population appears to be the major limiting factor.
Only 20 per cent of women are contacted antenatally or
at delivery by the health care services. There are two
main possibilities for achieving the immunity required
to protect the neonate in endemic areas of tetanus.
They are complementary.

One method is to immunize, either with two doses of
toxoid or a single booster dose in the case of the already
immunized, every woman of child-bearing age in the
community. This has been attempted in a manner
similar to the campaigns against measles and polio-
myelitis. Mothers bringing children for immunization,
as well as those attending antenatal clinics and in the
process of delivering, are offered immunization.

A second approach is to maximize the contact with
the pregnant population. Even a single dose of potent
toxoid, given as long before delivery as possible, can
produce protective levels of antitoxin in the cord blood
in up to 80 per cent of deliveries. With such a single
dose the percentage of babies adequately protected
drops rapidly the closer to delivery it is given. A second
dose at least one month after the first ensures almost 100
per cent protection, providing it is given at least a week
before delivery. The key to increased contact during
pregnancy is the traditional midwife. She could be
trained to administer tetanus toxoid with the help of a
disposable non-reusable plastic ‘squeeze’ injector.
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The schedule recommended is a primary course of
two doses of tetanus toxoid to any woman of child-
bearing age, independent of whether she was immu-
nized in infancy. The first dose should be given as early
in the pregnancy as possible. A second dose can be
given at least one month later and if possible more than
one week before delivery is expected. Booster single
doses can be given at intervals of at least one year or at
the next pregnancy, whichever happens first, up to a
total of five doses.

Current status of BCG vaccine

The vaccine is an attenuated Mycobacterium bovis strain.
The many different preparations all derive from the
original strain developed by Calmette and Guérin. The
freeze-dried vaccine is reconstituted and given intra-
dermally. By producing a primary focus of infection in
the skin and local lymph nodes, it induces a cell-
mediated immunity demonstrable by the development
of tuberculin sensitivity.

The efficacy of the vaccine has been debated since its
introduction. It is now thought that the vaccine protects
by limiting the infection and preventing its septicaemic
spread following an initial infection.® In Third World
countries the vaccine is given shortly after birth and is
usually the most widely administered. Coverage of 60
or 80 per cent is common.

In tropical environments where tuberculosis is
endemic there are no contra-indications to BCG. In
children with suppressed immunity, such as following
measles, in the malnourished child, or in early HIV
infection, it is better to have BCG than tuberculosis. In
areas of high prevalence of HIV infection, infants may
be exposed to tuberculosis from HIV-infected adults
and should be immunized with BCG as soon after birth
as possible.

With the breast-fed infant of a sputum-positive
mother, INAH-resistant BCG vaccine (if available)
should be used with a daily dose of INAH to the infant
whilst on the breast or as long as the mother is infec-
tious. If this vaccine is not available, the ordinary
vaccine should be given and if it does not take, it should
be repeated after the INAH course is finished.

The modest tuberculin skin sensitivity which follows
vaccination in 90 per cent of infants persists for a
variable time, depending on the degree of contact with
‘wild’ mycobacterial organisms. Adverse reactions in
the form of large (>2 cm diameter) painful or sup-
purating lymph nodes have been reported more fre-
quently with recently manufactured BCG vaccines but
should not occur in more than 1 percent of vaccinations.
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In very low incidence countries, the risks of com-
plications of BCG vaccination such as local abscess
formation (between 100 and 400 per 100000 vac-
cinated), osteomyelitis (between 0.1 and 30 per
100 000), or septicacmia (< 0.1 per 100 000 vaccinated)
are sufficient to warrant using the vaccine only to
protect contacts, especially children under five, of open
cases of tuberculosis.

BCG provides a useful marker for vaccination
schedules now that smallpox vaccine is no longer given.
BCG produces a scar in over 80 per cent of those vacci-
nated and if placed in a characteristic site (such as in
Kenya, on the radial aspects of the forearm just below
the elbow) can give an estimate of vaccination coverage
especially in the first two years of life.

BCG can be used instead of tuberculin preparations
to show the tuberculin reactivity of a child or a
community. A reaction beginning in the first week
indicates the presence of tuberculin sensitivity, which,
if brisk, may indicate an active tuberculous infection
unless anergy from measles or malnutrition is present.
Thus, BCG can be used for protection, and also for
detection, in tuberculosis control.

BCG has been used to protect against leprosy and
other mycobacterial infections. The evidence is conflic-
ting but as the vaccine appears to limit the spread of
infection it is advised for contacts of infective patients.

Current status of other vaccines

Other established virus vaccines

Yellow fever vaccine is a highly antigenic and very safe
vaccine. Where the infection is either endemic or
epidemic it is included in EPI programmes. The
schedule provides measles and yellow fever at 9-14
months. Mass vaccination campaigns have been used
every few years or in response to an epidemic outbreak
in South America and West Africa.

Rabies vaccine derived from human diploid cell
culture (HDCV) is very effective (see p. 621). Where
the animal reservoir of rabies is high, the routine
immunization of children under five is recommended.
This is the group particularly in danger of being bitten.
Two doses given subcutaneously at a one month
interval, or intradermal vaccine (0.1 ml into each limb
to a total of 0.4 ml) in two doses one month apart, give a
high titre of neutralizing antibodies.

Enteric vaccines

The last few years have seen very rapid advances in the
isolation of pathogenic agents causing diarrhoea. These
agents have been dissected into component parts and
the function of each of these studied in relation to their

pathogenicity. Much more is known about the genetic
structure of viruses and bacteria, and methods of
isolating and transferring genetic material. From this
has followed the development of effective avirulent
antigens as vaccines. Recent work has concentrated on
typhoid, cholera, shigella and rotavirus.

Live oral vaccines have generally been found to
generate the most effective gut immunity. This may be
because they establish a mild invasive mucosal infection
and reach the lymphocytes responsible for the
production of appropriate IgA.

The simplest live enteric vaccines are either naturally
avirulent strains, heterologous strains from animal
hosts, or virulent strains attenuated by repeated
‘passage.

Recombinant DNA technology has enabled a great
deal of hybridization and reassortment of strains of
bacteria and viruses. A virulent organism, for instance
shigella, can be attenuated by introducing gene
segments of an E. coli type. Genetic material from one
pathogenic organism capable of stimulating requisite
antibodies, can be inserted into another organism,
either an attenuated pathogen or a non-pathogen.

By means of these exciting processes there are now
vaccines against shigella and rotavirus infection.
Cholera remains a problem. Most of the cholera
mutants have sufficient pathogenicity to produce mild
diarrhoea in field testing. This has ruled them out as
vaccines. A killed cholera vaccine combined with a
purified non-toxic subunit of cholera toxin has shown
promise in field trials in Bangladesh.!’

No vaccine has yet been developed for enterotoxic
E. coli (ETEC) infection. Toxins have been isolated and
their genes cloned. Work is needed to determine what
should be incorporated into a live oral ETEC vaccine
which will be polyvalent, stable, avirulent and
protective.

Other bacterial vaccines

There is resurgent interest in bacterial vaccines. A
meningococcal vaccine is a way of preventing epidemics
which sweep through arid regions at regular intervals.
Pneumococcal infections are as virulent as ever, parti-
cularly for children who are immune deficient, sicklers
and those who have had a splenectomy. Strains are
appearing which are resistant to most antibiotics.

The current vaccines are polysaccharide antigens
derived from the capsules of the organisms. A problem
of bacterial vaccines is the number of different antigenic
types which may produce infection. Furthermore, poly-
saccharide antigens do not produce very effective or
lasting immunity under the age of four.

There are at least three different meningococci - A,




B and C. The current vaccine provides protection
against A and C, which are responsible for 90 per cent
of infections. It has been used in Brazil, the Sahel area,
Nepal and epidemics in other countries.

There are a number of polyvalent pneumoccoccal
vaccines. The most recent protects, to a varying extent,
against 23 different types of pneumococci. Two doses
are recommended. The first should be given at six
months of age and should be repeated at two years of
age, especially in high-risk children. Vaccinated groups
have lower mortality.® There is a costly capsular
vaccine against Haemophilus influenza.

Vaccines in vertically transmitted infections

Until recently, infections of the newborn derived from
the mother have taken a low priority in the developing
world. In the last few years the focus has broadened to
include the intrauterine health of the fetus and the
perinatal period of life. Infections transmitted from
mother to child are emerging as causes of infant
morbidity and mortality which demand measures of
prevention. They include infections such as the coccal
diseases, cytomegalovirus infection, rubella, acquired
immune deficiency syndrome (AIDS) and hepatitis B.

Vaccines are available for rubella (see p. 164) and
hepatitis. The incidence of rubella and rubella-negative
women of child-bearing age varies from country to
country. Whether to include rubella vaccination into a
standard vaccine schedule in developing countries
depends on the availability and cost of the vaccine. The
awareness of a need for rubella vaccination will arise
when the rubella syndrome emerges as a handicap. It
will then be found that a considerable number of
women of child-bearing age are seronegative and in
need of immunizing. *

Hepatitis B infection has a variable pattern. It is
common in many countries in Africa and South East
Asia. As a ‘hereditary’ infection it is responsible for a
considerable amount of chronic liver disease in adults,
including hepatomas. Transmission seems to vary. In
West Africa perinatal transmission is uncommon even
in the presence of HBs Ag in mothers. The infection is
acquired between six months and three years giving
time to vaccinate the infants with HBV vaccine. In
Southeast Asia transmission occurs from infected
mothers to newborn infants, especially when both ‘s’
and ‘e’ antigens are present. If prevention is to be
undertaken, the infant should receive HB immunoglo-
bulin within a day of delivery and, either at the same
time or within a week of delivery, a dose of HBV

*Rubella vaccine is now available as a combined measles, mumps
and rubella vaccine in Europe and North America (see pp. 501,
513).
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vaccine. This should be repeated at one month and six
months of age (see p. 183).

HIV virus infection is common in the infants of
mothers with HIV virus. It may be a major cause of
infant mortality if some form of prevention is not
available soon (see p. 166).

Vertical transmission of malaria also occurs more
frequently than was supposed; it is often veiled by a
latent period of up to three months and presents a
danger to infant survival. A malaria vaccine is still a
long way off though it is the subject of intensive
research.

Immunization technologies

The cold chain

Successful immunization coverage depends on a lot
more than manufacture of effective vaccines. The
environment of each vaccine has to be maintained from
its exit from the factory to its entry into the person to be
immunized in such a way that potency is not lost. The
main problems in the environment concern tempera-
ture and light.

As the vaccines are transported and stored from
manufacturer to central stores and thence to regional,
district health centre, and finally local or vaccinator
levels, the system through which they travel is called the
‘cold chain’.!® Each vaccine has a specified temperature
range and time span between each of the links of the
chain. A typical cold chain has four levels: the central
store in the capital city; the regional store in the main
provincial town; the health centre store and the local
health post or place where the vaccinations are going to
be given. The refrigerating temperature, the refri-
gerator capacity, the power sources and the transport
refrigeration, have all been subject to intensive research
in the past few years and references are available from
EPI, WHO Geneva, together with a consumer’s guide
to all the equipment. EPI, WHO also issue a current
guide to the temperature requirements and shelf life of
each vaccine at each level, though the manufacturer’s
guide to the date of expiry at optimum temperature
should also be consulted. Virus vaccines store best in
deep-freeze conditions ( —20°C) whilst toxoids and
BCG should be kept just above freezing (0-8°C).

The major advances in refrigeration have been in
solar energy as a source of power, simplified refri-
gerator units at health centre level and improved, less
expensive cold boxes for transporting the vaccines.
Using chemical colorimetric discs, monitoring of the
total heat exposure from the time since manufacture
and thus vaccine potency can be checked. Apart from
high temperatures, vaccines can be damaged by
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refreezing or freezing, particularly of the killed
vaccines, which can be inactivated by temperatures
below 0°C.

A considerable amount of management skill is
required in ensuring regular supplies of vaccines to
local level through the cold chain, in estimating the
correct capacity of cold chain equipment required at
each level and in avoiding accumulating too much or
storing too little vaccine at the various levels. Research
in live vaccine production has been aimed at increasing
heat stability and thus reducing the risks of loss of
potency from exposure to heat due to breakdown of the
cold chain. A relatively heat stable measles vaccine has
been manufactured which can withstand room
temperatures for a few days. The vaccines listed in
decreasing order of heat stability are TT, DPT
(pertussis being the least heat stable), BCG, measles
and oral polio.

Delivery techniques

The site and method of vaccination bear on its effective-
ness. Ease and cheapness of delivery affect the time
taken to vaccinate and the recurrent cost. Oral adminis-
tration is much easier, usually quicker and often less
costly than injection methods.

For mass campaigns, jet injection (either intradermal
or subcutaneous) is more rapid though initially more
costly. A disposable non-reusable capsule injector has
already been mentioned for use by midwives and tradi-
tional birth attendants in tetanus toxoid vaccination
during pregnancy. It could also be used for measles and
DPT vaccines.

Safety is important, especially in syringe transmitted
infection. Transmission of hepatitis virus is the main
problem. AIDS has not yet been shown to be trans-
mitted in the immunization process.

The site of delivery of the antigen affects the type of
antibody response. Vaccines given by mouth will
stimulate the formation of surface antibodies in the
mucosa of the gastro-intestinal tract, the IgA immuno-
globulins, which have at least as significant protective
effects as circulating antibodies. Repeated intradermal
doses of antigen are very often more effective than
single intramuscular doses, possibly because antigen
reaches a greater number of lymph nodes. This seems
to be true of rabies vaccine. Finally, delivery of vaccines
by intranasal or aerosol methods may provide a more
effective antibody response, as in measles. This may be
as much a factor of dose as of site. Perhaps trachoma
vaccine might be best delivered intraocularly.

Evaluation and surveillance

These two activities are essential accompaniments to an
immunization programme. They concern ‘process’ and
‘outcome’.

‘Process’ involves costs. It is estimated that the cost of
vaccinating a child fully against the six EPI infections is
US$5-15 per child. The study of the cost-effectiveness
of vaccination programme is difficult. Two recent
references are listed.!!'? ‘Process’ also concerns cover-
age, the vaccination status of the community and the
default rate. The presence and size of BCG scarring
has been used to estimate initial coverage. Home-
based record cards in a domiciliary survey may be
helpful.

‘Outcome’ evaluation concerns the immune status of
the population, particularly the infants and children,
resulting from the programme. The best indicator of
this is the incidence of the infection over a period. This
needs to be compared with the incidence over a similar
period before vaccination started, or in a similar
unvaccinated community.

Disease surveillance has improved considerably since
the strategies of prospective monitoring of ‘sentinel’
posts and retrospective surveys of ‘cluster’ homes were
developed. Sentinel posts or systems consist of selected
health centres or posts which regularly report disease
cases. The ‘cluster’ method!® of estimating certain
disease incidences, such aslameness representing polio-
myelitis or neonatal tetanus, entails selecting in a
standard randomized way ‘clusters’ of homes. These
are then visited and a questionnaire applied concerning
livebirths, neonatal mortality, classical symptoms of,
say, neonatal tetanus, lameness and immunizations
given in the previous four months. Some surveys use a
one-year recall, which will be less accurate but requires
a smaller number of homes.

In this way several basic statistics can be obtained:
including birth rates/1000 population; neonatal death
rates/1000 livebirths; neonatal tetanus death rates/1000
livebirths; incidence of poliomyelitis, etc. Vaccine
efficacy can be worked out on the basis of the ratio of
incidence of disease per child vaccinated to the
incidence of disease per child not vaccinated. The
formula is as follows:

Attack rate
unimmunized minus
attack rate immunized

x 100

Vaccine efficacy =
Attack rate unimmunized




Communication

In the final analysis the success of immunization stands
or falls on the community response.

Methods to obtain this have varied from the extreme
of coercion, through incentives, mass media appeals,
nation-wide immunization days and publicity stunts, to
the other extreme of creating, as time and opportunity
allow, a community awareness of the importance of
immunization until such time as the communities
themselves want to have their children immunized (the
so-called community-based approach).

The current climate favours the aggressive social
marketing approach, and this indeed has shown consi-
derable initial success. On its own it is unlikely to be
sustained. Underpinning the publicity and neon lights
there must be the participatory awareness and
acceptance, planted in people’s hearts by skilled patient
communicators, that immunization is one very
effective method of protecting their children. ‘Child
survival’ may be the right phrase for collecting support
for ‘immunization for all by the year 1990’. It must,
however, be replaced by child ‘health’ or ‘potential’ in
the programmes within the Third World itself as a
much more acceptable and solid motivation. For
further reading two general reviews are recom-
mended.!® 15
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Maternal health in different cultures

The health and well-being of women is influenced by
many factors: local and international economics; the
status of women in the society; prevailing beliefs; the
health service provision for women; and local customs,
beliefs and practices relating to health, disease, repro-
duction, nutrition, etc. Women’s low social status in
many countries has an adverse impact on their health,
nutritional status and reproductive health and use of
health services. Women have many demands made on
their physical and emotional energies which can leave
them worn out. In addition to being wives and mothers,
they may have to spend many hours in agricultural or
subsistence work, fetching firewood, carrying water,
leaving little time for self care or for attending health
services.

Local customs and practices relating to women’s
health vary greatly. Some are very beneficial, others
prevent women from practising adequate health and
nutrition care. Examples of harmful customs are
common. For example in some societies men and
children eat first. Women only eat the leftovers.
Muslim and Hindu women in some villages are not
permitted to talk directly with any male adult of the
family other than their husband, and most of them
follow the ‘purdah’ system which further reinforces the
barrier in communication. Their health and nutrition
needs are often of little or no concern to their entourage
and women themselves develop a reluctance to speak
about these matters, even when they are given an
opportunity to do so. In some communities female
circumcision is widespread. Where the practice extends
to infibulation (an extreme narrowing of the vagina)
there are difficulties in labour, with complications such
as infection, haemorrhage, prolapse and fistulae.

Child bearing

Pregnancy at a young age is a drain on a woman’s
strength. The risk of maternal death is higher for

women under 18. Yet in some tribes and religious sects
it is common practice to arrange the marriage of young
girls at the onset of menarche or even earlier. Even at 16
to 17 years, girls have not yet completed their own
physical growth and are at higher risk. However,
having children is essential. Without children they have
little status and little security for the future and their old
age. In some agricultural communities an 11 year old
will produce more than he eats and thus children are
essential to the community. If the perinatal and child
mortality rates are high, women will have large families
to ensure that some survive. However, women who
have many children are more likely to have compli-
cations in childbirth and die.

Poverty, environment and ill health

Socio-economic factors play a key role in maternal
health and disease. Poverty leads to poor health and
limited access to health care. Poor women are less likely
to have formal education so they have little access to
new information. They are more likely to have health
problems but are less able to use health services because
of the costs involved. These costs may be money for
fares, medical fees, or treatment. Costs can also be in
time, energy or emotion - poor women may be
ashamed of their clothing.

Not only are poor women in developing countries
more at risk of dying from a given pregnancy due to
their own poor health and to lack of access to appro-
priate care, but they also undergo this risk more
frequently and over a longer period of time in their
lives, than do women in developed countries. Often
such a woman will begin her reproductive cycle as soon
as she is sexually mature but before having completed
her growth. In countries where the average number of
livebirths for a woman is eight, women usually
experience at least 10 pregnancies. Typically, a poor
woman in such a country will spend much of her adult
life ecither pregnant or breast-feeding her children.
These factors are reflected in the national variations in



maternal mortality, from 2 per 100 000 in Finland to
2000 per 100 000 in Addis Abbaba in 1980.!

Urbanization

Rapid urbanization not only gives rise to shanty towns
and urban slums but also causes disintegration of the
extended family system so depriving young mothers of
the vital support of the traditional rural societies. In the
absence of this support, young urban mothers who have
migrated from villages have to undertake work even
during the later months of pregnancy and discontinue
breast-feeding their babies early, which results in
shorter inter-pregnancy periods.

Maternal nutrition

Malnutrition in the mother not only influences the
chances of survival of her infant but also her own
health. Many women in developing countries are
chronically malnourished throughout their years of
childbearing, both before and during pregnancy and
throughout lactation. The mean weight gain during
pregnancy of Indian and Sri Lankan women is as low as
5.3-6.6 kg.*® Weight gains lower than this and even
weight loss during pregnancy have been reported from
other parts of the world, especially during hungry
seasons (see pp. 254-70). In some nomadic communi-
ties dieting is practiced traditionally during pregnancy
in order to allow for the easier delivery of a smaller
baby. A high pregnancy wastage of 30 per cent has been
observed in malnourished Indian women.* A major
determinant of low birth weight due to intrauterine
growth retardation in the Third World, is poor nutri-
tional status of the mother both before conception and
during pregnancy.®

According to a WHO estimate, anaemia affects 230
million women in the developing world.® This includes
two-thirds of all pregnant women and half of all women
of reproductive age. Much of the anaemia is dietary in
origin but infections are also a major cause, in parti-
cular malaria and schistosomiasis. Maternal anaemia
reduces resistance to infection and is associated with an
increased risk of childbirth complications and morta-
lity.

Many people argue that since women with low levels
of literacy are more at risk of their children or them-
selves dying, teaching females to read is the key to
reducing such mortality. Literacy alone is not enough.
Women need status and income to improve the health
of their children and themselves. Part of a health
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worker’s role is to give women information. Then
women can be empowered to make decisions for health.

Child spacing and maternal health

While the health effects of birth spacing on well-
nourished mothers remain relatively unclear, the detri-
mental effects of too close spacing on malnourished
women are well documented. Successive pregnancies
deplete maternal resources and result in maternal mal-
nutrition, anaemia and vitamin deficiencies. Better
spacing of children enables mothers to recuperate from
maternal depletion and rebuild their resources.

Several of the maternal health problems described
earlier are associated with multiparous women with
short inter-pregnancy intervals. A birth interval of less
than two years is considered short in relation to a child’s
chances of survival; whereas a three-year interval is
associated with longer survival.’

Women under the age of 20 years have the highest
proportion of short-interval births, ranging from 39 per
cent in Ghana to 69 per cent in Mexico. Urban women
have a somewhat higher proportion of shorter-interval
births than women living in the countryside. This
finding may be related to the decline in urban breast-
feeding and postpartum sexual abstinence.

Maternal mortality in developing countries can be
reduced if the age at first pregnancy, birth spacing
patterns and the desired size of family can be changed.

Another factor influencing the mother’s health and
birth interval is the survival of the preceding child. The
birth interval increases from over one year, when the
first of two children is stillborn or dies in the first few
months, to about three years when the first child is
living.

Demographic transition

Frequent breast-feeding and vigorous suckling affect
birth spacing by prolonging the period of postpartum
anovulation and amenorrhoea and, in some cases, by
reducing the likelihood of conception once ovulation
has occurred, which helps in achieving a natural birth
interval of two to two-and-a-half years.®

In Mali, the duration of breast-feeding had a marked
influence on the interval observed between two births.®
Most of the women who breast-fed for 18 months or
longer had birth intervals of more than two years and
one quarter had their babies at least three years apart.
On the other hand, the mean birth interval for women
who breast-fed for less than a year was about two years.
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An extended period of postpartum amenorrhoea of a
year or longer is observed among many women in
developing countries, while shorter periods of six
months or less are common in women of developed
countries. When mothers loose confidence in their abi-
lity to nurse their babies or have to work, they may
begin to supplement breast-feeding. Lactation becomes
difficult and its contraceptive effect is reduced.

The risk to the health of mother and child due to
short pregnancy intervals compels consideration of
pregnancy planning. To have a planned family, a
number of methods of contraception are used. The
ideal method of contraception should be safe, effective,
aesthetically acceptable, inexpensive and reversible. It
should be simple to use, easy to store and have no
deleterious side-effects. It may be self-administered,
should not require special skill and its application
should be independent of the sexual act. There is
no single method which fulfils all these criteria!
Table 1.4.13 depicts the merits and pitfalls of the
various methods.

Failures and successes in population
control

The family planning programme in India, which was
targeted to limit family size by the performance of
surgical interventions, did not succeed as it lacked the
important component of birth spacing. Other family
planning programmes have failed in some Asian
countries on account of managerial and administrative
weaknesses. The programmes were unable to attract
and maintain a large number of contraceptive users.
Moreover, the programmes could not provide a full
range of contraceptive methods.

In an attempt to meet unrealistic sterilization targets,
men and women were pressurized into surgical sterili-
zation. The impact of sterilization in developing
countries is limited since in most of these countries
women over 30 years of age account for no more than 30
per cent of all births, and women who obtain sterili-
zation usually average about 32 to 33 years. Hence, the
programmes achieved sterilization of couples with large
families but did not help the young couples who wanted
child spacing rather than limited family size. Further-

Table 1.4.13 Comparison of commonly available methods of child spacing

Methods Characteristics Side-effects
Medical Coitus Other
Effective- For For Ease of Use at Reversi-  supervision related physical
ness (%)* males females operation  coitus bility needed Menstrual upset symptoms
Douche 50-60 No Yes Yes Yes Yes Yes No No No
Withdrawal
coitus
interruptus 60-80 Yes No Yes Yes Yes No No Yes No
Barrier methods
condom 62-97 Yes No Yes Yes Yes No No Yes No
diaphragm/cap 80-97 No Yes Yes Yes Yes Yes No No No
vaginal
spermicide 80-94 No Yes Yes Yes Yes No No No No
Periodic
abstinence
rhythm or
safe period 62-89 No Yes Yes Yes Yes No No No No
Hormonal
oral 81-99 No Yes Yes No Yes Yes Some No Some
injectable 96-99 No Yes Yes No Yes Yes Some No Some
implant 99-100 No Yes No No Yes Yes Some No Some
IUD 93-99 No Yes Yes No Yes Yes Some No Some
Abortion 100 No Yes No No No Yes Few Yes Some
Surgical
female
sterilization 99-100 No Yes Yes No Yes Skill needed Few No No
male
sterilization 99-100 Yes No Yes No Yes Skill needed No Few No

* Figures are rounded off.

Adapted from Hutchings J, Lyle S. Assessing the Characteristics and Cost-effectiveness of Contraceptive Methods, PIACT paper,

1985.




more, the family planning services were not built in, or
integrated with, the existing programmes of maternal
and child health.

The under utilization of health services in developing
countries is a distressing phenomenon. Health services
have failed to provide the desired continuity of health
care to women and children and have not reached those
in greatest need, partly because most approaches are
implemented on a vertical basis rather than on an
integrated one. In some places, family planning
programmes are run in isolation and do not offer ante-
natal, delivery, and postnatal services. There are many
needs in fertility regulation which are not met, if one
considers the gap between the desire to plan a family
and the practice of effective contraception. The
problems faced by the health care system in extending
the coverage of fertility regulation services, are further
compounded by moral, religious and cultural beliefs
which are often counter-promotive to the acceptance of
family planning. Moreover, in some places, even
though health services are available, eligible couples
have no knowledge of existing contraceptive methods
and their availability.

The success of a family planning programme in
Singapore was based on an effective mass media
campaign, as well as on group and individual moti-
vational courses and the provision of family planning
services, including abortions and sterilizations, in
readily accessible MCH clinics and hospitals. The
social changes introduced by the government
encouraged female employment which influenced the
age of marriage and spacing of children. Incentives
were used extensively. Young educated couples have
now fully accepted the two-child family and the
preference for the male child has rapidly declined. The
crude birth rate has declined from 42.7 in 1967 to 16.9
in 1978. Higher-order births show a persistent decline.
This is accompanied by an unequivocal fall in maternal
mortality.!?

In Thailand, men typically considered family
planning to be the women’s responsibility and were
apathetic about participating in fertility reduction
efforts. Family planning was not openly discussed or
publicized. Contraceptives could not be advertised in
the mass media. A further barrier was the limited
coverage of clinic-based family planning services.
Communities were not involved in the planning and
implementation of programmes. However, with the
involvement of non-governmental organizations and
the communities themselves, a dramatic change has
occurred. Understanding of the importance of social
awareness and motivation has led to the development of
a wide range of culturally adapted marketing strategies
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and promoted a widespread use of contraception. The
number of contraceptive users increased from an
average of about 47 000 new clients per year during
1965 to 1968 to almost one million by 1979. Population
growth rate had a fall from 3.2-3.4 per cent annually in
the early 1960s to below 2.0 per cent in 1980.!!

The Kerala experience!? illustrates the impact which
socio-economic change has on fertility. This South
Indian State is poor (per capita income US$135
compared with the Indian average of US$190) and
heavily populated, yet has a high literacy rate, a falling
infant mortality (55 per 1000 livebirths compared to 125
for all India) and a lower birth rate than the rest of the
country (26.4 per 1000 compared with 33.3 for all India
in 1978). In this socialist-leaning State there has been a
major emphasis on land and income re-distribution, on
female education and literacy, and on political partici-
pation. These policies seem more important to
implement than a specific family planning programme,
if birth rates are to be affected.

Recipes for success

The acceptance of family planning by a couple depends
not only on the technology available but also on other
interacting factors, such as the literacy status of women,
economic participation of women and the survival rate
of children.

The women whose infants survive choose to stop
bearing children, while those who experience infant or
child deaths continue to reproduce. There is a long
period between the drop in infant mortality rate and a
fall in birth rates, as it takes time for awareness of better
child survival to become widespread. Therefore child
health care is a good basis for setting up family planning
activities, as the connection between child survival and
birth spacing is more easily made clear.

Use of family planning services increased further
with the introduction of the home-based mother’s
record (see Fig.1.4.13). By this means the health
worker and traditional midwives monitor the health of
the mother and her menstrual history every month
during the inter-pregnancy period and educate and
motivate the mother to use appropriate family planning
methods for spacing of children.!®

In order to provide the desired continuity in health
care, a community-based surveillance process should
include all women at grass-roots level during their
reproductive age. For surveillance purposes, a compre-
hensive home-based mother’s record represents an
appropriate technology, in its written or pictorial form,
for semi-literates or non-literate mothers, traditional
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Fig. 1.4.13 Pictorial mother’s record as
used in India.

midwives and primary health care workers. The card
could be used for the entire reproductive period of a
woman (Fig.1.4.14). Local women’s associations,
mother’s groups or older schoolchildren, particularly
girls, can play a useful role in maintaining a surveil-
lance system using this home-based record and to
identify women who are exposed to health risks asso-
ciated with unfavourable reproductive patterns. Simi-
larly they can be motivated to space their children and
be provided with modern contraceptive methods.
Governments cannot hope to bring about fertility
control without introducing policies which promote the

status of women, raise the age of marriage and increase
their job opportunities. If it falls within religious
tolerance, nation-wide legislation to allow abortion on
medical grounds should be introduced.

The prevention of unwanted or closely spaced preg-
nancies is possible. Child spacing is an alternative that
should be available to everybody. Relevant sectors and
health personnel should ensure the provision of
information, technology and resources for families who
want and need to space their children. The choice
should be within the reach of all through primary health
care and community organizations.
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Introduction

More than two-thirds of the world’s women are
delivered by traditional midwives untrained in western
medicine. Many different terms are used to describe
these traditional specialists. WHO uses the term tradi-
tional birth attendant (TBA), who is defined as ‘a
person, usually a woman, who assists the mother at
childbirth and who initially acquires her skills deliver-
ing babies by herself or by working with other TBAs.
This term is very narrow. People described as TBAs
may provide care at puberty, pregnancy, childbirth and
postnatally and advise on child care, child spacing and
nutrition. Some are herbal or psychic healers.

The term ‘traditional midwife’ is more appropriate,
‘midwife’ being derived from old English ‘with
woman’,

Traditidnal midwives’ skills

Traditional midwives gain skill in different ways:
inheritance from relatives; apprenticeship to others
with experience; experience from their own deliveries
or from friends’ or relatives’ deliveries, or supernatural
calling. In some communities women are only
delivered by close relatives. In others women deliver
alone, without assistance.

Traditional midwives’ level of delivery skill varies
greatly. Some may deliver only three to six women in a
lifetime, others hundreds. Roles vary from just cutting
the cord to providing psychological and physical
support through pregnancy to birth and after. Some are
skilled in manipulation, turning babies with abnormal
lie, destructive operations, and giving herbs for control-
ling bleeding or increasing lactation.

Training programmes for traditional
midwives

In the past, traditional midwives were unfairly blamed
for much maternal and perinatal mortality or morbidity
and their practice discouraged or made illegal. Now,
not only are they being recognized as an essential
resource in extending PHC services, but many of their
non-interventionist practices are being valued and
adopted by obstetric services. Common beneficial
practices include: no vaginal examination, thus pre-
venting infection; physiological management of third
stage and delayed cutting of the cord so the baby gets its
full complement of placental blood;'? keeping mother
and baby together; putting the baby immediately to the
breast following delivery; and frequent demand
feeding. In particular, upright positions in delivery
such as squatting, kneeling or standing are beneficial to
mother and child, making labour shorter, less painful
and reducing fetal distress.®

In the 70 years since the first training programme for
Sudanese traditional midwives, most programmes have
provided unidirectional training with an emphasis on
‘upgrading’ indigenous practice.* Content focusses on
antenatal care, high risk identification, safer home
delivery, emergencies and referral. Few programmes
really attempt to understand and build on traditional
beliefs and practices and promote sharing of ideas and
skills to upgrade the obstetric system. As a result the
impact of training programmes is variable. Some report
more appropriate use of services, others show decreased
maternal and perinatal mortality and morbidity.
However, some have found unwanted side-effects.
Copying midwives’ practice may result in infections
from vaginal examinations, inverted uterus from
inappropriate pulling on the cord, bottle-feeding or
because some ‘trained’ traditional midwives insist
that women lie on their backs in labour, the women




avoid them and refuse to use the service. They go to
those who follow the more traditional ways.

Therefore in training, traditional midwives must
practise skills in a situation as similar as possible to their
home environment. Beneficial practices must be
actively promoted, harmless practices left alone. Only
really harmful practices need be changed. A good
starting point for a programme is to focus on what
women and traditional midwives are worried about.

Four elements are essential for a successful
programme:

® Learning should be two-way. Traditional midwives
have very practical ideas for improving women’s
care and obstetric services.

® The community, traditional midwives and local
women should all be involved in the selection and
training process; whether it is all grandmothers as in
Manicaland, Zimbabwe® or a few highly skilled
people.

® Health professionals need to respect traditional
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midwives and acknowledge their role.

® Health services must provide obstetric support and
facilities for appropriate treatment of referrals,
further training, follow-up and support.
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Advantages of breast-feeding

When the baby cries

Let him suck

From the breast.

There is no fixed time

For breastfeeding.

When the baby cries

It may be he is ill;

The first medicine for a child
Is the breast.

Give him milk

And he will stop crying.

These lines are from the epic poem Song of Lawino by the
Ugandan poet Okot p’Bitek. The poem! satirizes
Westernization in Africa, and these lines suggest
correctly that traditional breast-feeding on demand, in
sickness and in health, is best for the baby.

For most of human history nearly all infants have
been breast-fed and there has usually existed good local

knowledge about breast-feeding, although practices
have varied from culture to culture. Extensive studies
comparing the composition and relative benefits of
human milk and breast-milk substitutes have been
published over the last 50 years. Although we have
known for many years about the advantages of breast-
feeding® and a good deal about human lactation, there
has in the last decade been an avalanche of publications
on this topic. Most of the new research has strengthened
our view of the many advantages of breast-feeding over
other methods of infant feeding. It is widely recom-
mended that only breast-milk be fed to infants for the
first four to six months of life.® Certainly in developing
countries where the risks of complementary feeding
usually outweigh any possible advantages, breast-
feeding alone up to six months of age may be advised.

The increased interest in breast-feeding is in part
due to the public controversy over the issue of bottle-
feeding and the aggressive promotion of manufactured
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breast-milk substitutes by multinational corporations,
and also because of the resurgence of breast-feeding
among more educated mothers in the industrialized
countries of the North. The womanly art of breast-
feeding has been rediscovered in Europe and to a lesser
extent in North America. Unfortunately, however, an
increasing use of bottle-feeding continues to be seen in
many non-industrialized countries of the South. The
most serious consequences of this shift from breast to
bottle are seen among poor families in Africa, Asia and
Latin America.

The advantages of breast over bottle-feeding include:

the adequacy of nutrients in human milk;
the ready availability and convenience of breast-
feeding compared with alternative feeding methods;

® the immunity conferred by anti-infective consti-
tuents in colostrum and breast-milk;

® the much enhanced risk of infections resulting from
contamination with pathogenic organisms of infant
formula, bottles, teats and other items used for
infant feeding when compared with the relative
sterility of breast-milk;

¢ the economic advantages for the family and the
nation of breast-feeding because of the high costs of
alternative methods of infant feeding;

¢ the good mother~child relationship fostered by
breast-feeding (Fig. 1.4.15) which is more difficult
with bottle-feeding;

¢ the apparent reduced risk of obesity, allergies and
certain other health problems in breast-fed infants
compared with artificially fed ones;

® the important fact that intensive breast-feeding
reduces fertility by ‘delaying postpartum ovulation
and in this way assists mothers in a wider spacing of
children.

3 - . h _ Fee. - -Thaas . 4
Fig. 1.4.15 Mother breast-feeding her child.

The physiological and nutritional aspects of breast-
feeding are discussed in some detail (see pp. 195-208,
324-335). There is now overwhelming evidence of the
health advantages of breast-feeding in terms of reduced
infant morbidity and mortality when compared with
artificially fed infants. These advantages accrue mainly
to the two-thirds of the world’s population who live in
poverty, although some studies have shown lower rates
of diarrhoea and other infections, and less hospita-
lization of breast-fed compared with formula-fed
infants even in affluent communities.* Our knowledge
of the anti-infective properties of breast-milk has
increased considerably, and these are discussed
clsewhere.

Problems with bottle-feeding

Whereas breast-milk is protective, alternative infant
feeding methods increase the risk of infection, mainly
because contamination leads to the increased intake of
pathogenic organisms. Poor hygiene, particularly with
bottle-feeding, is a major cause of childhood gastro-
enteritis and diarrhoea. Infant formula and cows milk
are good vehicles and culture media for organisms. It is
incredibly difficult to provide a clean, let alone sterile,
feed to an infant from the bottle under the following
circumstances:

® when the family water supply is a ditch or a well con-
taminated with human excrement; very few house-
holds in the developing countries have their own safe
supply of running water;

® when household hygiene is poor and the home
environment is contaminated by flies and faeces;

® when there is no refrigerator or other safe storage
space for a reconstituted formula or for cow’s milk;

® when there is no turn-on stove and on each occasion
someone has to gather fuel and light a fire to boil
some water to sterilize a bottle;

® when there is no suitable equipment for cleaning the
bottle between feeds, and where the bottle used may
be of cracked plastic or an almost uncleanable soda
bottle;

® when the mother is relatively uneducated and has
little or no knowledge of the germ concept of disease.

There are also two ways by which artificial feeding
may contribute importantly to protein-energy mal-
nutrition (PEM), including nutritional marasmus.
First, as discussed earlier, formula-fed infants are more
likely to get infections including diarrhoea which then
contribute importantly to poor growth and PEM in
infants and young children. Second, infant formula is



often overdiluted by mothers in poor families. Because
of the high cost of breast-milk substitutes, the family
will purchase too little, and try to stretch this by using
less than the recommended amounts of powdered
formula per feed. The infant may be given the correct
number of feedings and the recommended volume of
liquid, but each feed may be too low in its content of
energy and other nutrients to sustain optimal growth.
The result is first growth faltering and then perhaps the
slow development of nutritional marasmus.

Economic aspects of bottle-feeding

A relatively neglected major disadvantage of bottle-
feeding of infants is the serious economic consequences
for poor families and nations. Manufactured breast-
milk substitutes, as sold, are extremely expensive
products in relation to the income of the majority of
families in developing countries. The purchase of these
products as substitutes for breast-milk diverts scarce
family monetary resources and increases poverty.® In
many developing countries it may cost over half the
minimum or even the average wage to feed an infant
adequately using an available manufactured breast-
milk substitute. Table 1.4.14 illustrates the situation in
three developing countries over the last two decades.
Breast-milk is produced in all countries, whereas
infant formula is manufactured in only a minority of
them. Therefore, for many nations, a decline in
breast-feeding means an increase in the importation
of manufactured breast-milk substitutes and of the
paraphernalia needed for bottle-feeding. These imports
may lead to a worsening of the already horrendous
foreign debt problems for many developing countries.
Even where formula is locally made, the manufacture is
frequently controlled by a multinational corporation,
and profits are exported. Therefore, the preservation of
breast-feeding or a reduction in artificial feeding is in
the economic interests of most Third World countries.
Economists and politicians may be more inclined to
support programmes to promote breast-feeding when
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they appreciate that such measures will save foreign
exchange. This is often of more interest to them than
arguments about the health advantages of breast-
feeding.

Breast-feeding and fertility

Of importance also is our increased knowledge of the
relationship of breast-feeding to human fertility. For a
very long time the traditional wisdom of many societies
included a belief that breast-feeding reduced the likeli-
hood of an early pregnancy. Often this belief was
regarded as an old wives’ tale. Scientific evidence now
proves beyond question a positive relationship between
on the one hand intensity, frequency and duration of
breast-feeding, and on the other the length of post-
partum amenorrhoea, anovulation and reduced
fertility.®” The physiology of the phenomenon is
discussed on p. 89.

This knowledge has important implications in terms
of birth spacing and population dynamics. In many
developing countries, breast-feeding is now contri-
buting more to child spacing and in prolonging
intervals between births than are the combined use of
the contraceptive pill, the IUD, condoms, diaphragms
and other modern contraceptives. Therefore the
fertility controlling benefits of breast-feeding should
now be added to its other advantages. Recent data from
Kenya and elsewhere suggest that women who continue
to breast-feed for a long time, but who also introduce
bottle-feeding in the first few months of the infant’s life,
may have a reduced length of postpartum amenorrhoea
compared with women who do not practise early mixed
breast and bottle-feeding. Therefore, the use of breast-
milk substitutes in the first few months of life reduces
sucking at the breast, which in turn lowers prolactin
blood levels and leads to an earlier return of ovulation
even for a mother who may breast-feed for a year or
more. Bottle-feeding of babies is contributing to a
narrower spacing between births.

Table 1.4.14 Cost of adequately formula feeding a 3-4 month old infant relative to wages or incomes

Approx. Cost of Percent

monthly formula of

income per month wage
Tanzania (1964) 132 Shs. ($24.60) 68 Shs. ($13.60) 51%
Kenya (1976) 150 Shs. ($20.80) 88 Shs. ($12.25 58 %
India (1976) 120 Rs. ($15.00) 91.5 Rs. ($11.20) 76%
Kenya (1986) 420 Shs. ($30.00) 254 Shs. ($18.15) 60%
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Determinants of infant feeding is a common and dangerous phenomenon.!’ In a study
of low-income women in Nairobi almost all women

Two papers from WHO?® ° describe a typology of breast-fed their infants, the mean duration of breast-
three phases and eight stages of breast-feeding feeding was 16 months, and yet the majority of these
situations found in countries around the world (Table same women were bottle-feeding their infants in the
1.4.15). These show a dynamic situation, with a range first few months of life. Regular use of breast-milk
from a widespread long-duration traditional breast- substitutes was reported in over 60 per cent of mothers
feeding pattern through a series of patterns of declining  with infants at two months and 85 per cent at three
breast-feeding in different country subgroups, to a final months of age (Fig. 1.4.16). Yet, using the WHO
pattern of widespread breast-feeding resurgence. This classification, these Nairobi women would be in Phase
WHO model suggests a sequential progression through 1, Stage 1, all groups in the traditional phase.
the eight stages with changes occurring within each In some developing countries (particularly in Latin
country, first within high socio-economic status (SES)  America and the Caribbean) there has been a marked
urban women, followed by their lower SES urban reduction in the prevalence and duration of breast-
counterparts, and finally the rural poor. There is some feeding; in others (including many in Asia) there has
value in this classification in which, for example, rural been a decline, particularly in the urban areas.
traditional India is in Stage 1, countries such as the However, the majority of rural women still breast-feed.
Philippines are half way along this path and Sweden is  In many parts of the world, both in whole countries and
in Stage 8.

But this kind of typology ignores the complexity of
the factors that influence infant feeding and the cultural 100
diversity of infant feeding practices. The WHO model
classifies countries and communities entirely on the
basis of breast-feeding prevalence and duration. But the
dangerous increase in use of breast-milk substitutes in
some countries such as Kenya is not at the expense 80l
either of breast-feeding prevalence or breast-feeding
duration. Rather in many countries, including Kenya,
mixed feeding is the common practice. Babies in the 70
first few months of life are fed on the same day both i
from their mother’s breasts and from the nipple of a Hi
baby bottle. This so-called ‘triple nipple infant feeding’ SUnH

2]
50L I'"

..Food
supplements

\ Breast-milk

Table 1.4.15 WHO typology of infant feeding patterns substitutes

Phases of breast-feeding prevalence and duration
Phase 1 ‘traditional phase’ with high prevalence and
duration
Phase 2 ‘transformation phase’ prevalence of breast- 40"
feeding falling and duration becoming shorter
Phase 3 ‘resurgence phase’ with rising prevalence and
duration of breast-feeding 30

Percentage being fed

Breast-milk

Typology or stages of breast-feeding prevalence and duration
for national picture
Stage 1 all groups in the traditional phase (India, Zaire) 20
Stage 2 the lead group in Phase 2, the rest in Phase 1
(Nigeria)
Stage 3-5 prevalence and duration of breast-feeding 10
falling (Philippines, Brazil)
Stage 6 the lead group in Phase 3, the rest in Phase 2
(Singapore, Spain) 0 A [ N S
Stage 7 the lead group in Phase 3, the other groups 2 4 6 8 10 12 14 16 18
fO”OWing close behind (USA, UK) Child’s age in months
Stage 8 all groups in Phase 3 (Sweden)

Fig. 1.4.16 Percentage current use of breast-milk, breast-milk
Adapted from WHO Statistics Quarterly, 1982: 35(2):92-116 and  substitutes and food supplements by age of index child adapted
WHO Chronicle, 1983;37(1): 6-10. from data from Kenya.




in certain communities, there has been an erosion of
breast-feeding in which breast-milk substitutes are
increasingly used, but at the same time breast-feeding
continues and is of long duration. Policies to increase
breast-feeding or to reduce bottle-feeding may be
different, depending on the situation in each country
and on the determinants of current infant feeding
practices.

It used to be assumed that a decline in breast-feeding
was almost inevitable where there was industrialization
and urbanization, where increasing numbers of women
were entering paid employment away from home,
and where modernizing influences were sweeping
away traditional ways of life. Some used to say that
bottle-feeding is an inevitable accompaniment of
development. But this view is rightly disputed. The
Scandinavian phenomenon of very prevalent breast-
feeding in countries where development is advanced,
where women are more liberated than elsewhere, and
where female employment is high, shows that breast-
feeding is possible in urban industrialized societies.
Other countries, such as China, have recruited millions
of women into the labour force, yet the majority of
babies are still breast-fed.

Reasons most commonly given by mothers for
weaning from the breast are a new pregnancy, the
infant was old enough or weaned himself, the mother
had insufficient milk, or illness of the mother or child.
Work away from home, in most studies, has been the
reason given by only a minority of women.

Reasons for decline in breast-feeding

What then are the reasons for a decline in breast-
feeding or for the unnecessary use of breast-milk
substitutes? These vary from country to country. The
promotional practices of the manufacturers of breast-
milk substitutes is one such cause. These have now been
regulated in many countries, but the manufacturers
continue to circumvent the accepted codes of conduct
and to promote their products, even though this may
contribute to infant morbidity. Another group of
factors that has contributed to a reduction in breast-
feeding, has been actions by the medical profession. In
general, health care systems in most countries have not
been adequately supportive of breast-feeding. Even in
many developing countries doctors and other health
care professionals have played a negative role, and have
contributed to reduced levels of breast-feeding. This
situation is changing, but many health professionals are
relatively ignorant about breast-feeding.

Health services often do not provide adequate advice
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to mothers about breast-feeding prenatally, at the time
of delivery, or postnatally. Too many encourage bottle-
feeding and even suggest that infant formula is superior
to breast-milk. Many maternity units still do not
encourage mothers to breast-feed their babies in the
first minutes following delivery; many do not allow
mothers to breast-feed their babies on demand, nor for
the babies to sleep with their mothers; and others still
routinely feed newborn babies with glucose water,
infant formula or both while in the maternity ward or
nursery.

Many doctors wrongly believe that there are many
medical contraindications to breast-feeding. They often
include among these: low birth weight, Caesarean
delivery, minor breast problems, and many maternal
and infant health problems. None of these is very often
a valid reason for not breast-feeding. A recent meeting
of experts called by WHO and UNICEF! concluded
that contra-indications to breastfeeding are very few.
The situations where an infant cannot or should not
receive breast-milk are very few, certainly less than one
per cent of births. Yet in most hospitals around the
world many infants are being denied breast-milk on the
basis of wrong medical advice. Certain extremely rare
congenital metabolic diseases do preclude the provision
of breast-milk to an infant. For example in galacto-
saemia, an infant should not receive human milk,
ordinary infant formula, or cow’s milk. Babies with
phenylketonuria should receive a special formula low in
phenylalanine only if concentrations of this in the blood
reach high levels. Maple syrup disease is another
contra-indication to breast-feeding.

In many studies ‘insufficient milk’ is cited as one of
the more common reasons given by mothers for their
carly termination of breast-feeding or for early supple-
mentation with infant formula. The ‘insufficient milk
syndrome’ is not well understood either in research
circles or by practising doctors and paediatricians. It is
all too easy to assume simply that many women are
incapable of producing enough milk to satisfy the needs
of their young infants. Too often health professionals,
when faced with a mother complaining of insufficient
milk, simply advise her to supplement her breast-milk
with bottle-feeds. Usually this is the wrong advice.!
The maintenance of lactation is dependent on adequate
nipple stimulation by the suckling infant because this
encourages the release of the hormone prolactin. The
cause of ‘insufficient milk’ may, therefore, often be that
alternative feeding has replaced breast-feeding to a
variable degree. Therefore, advice to provide a supple-
ment or more supplement is almost always going to
contribute to a reduction in breast-milk production.
Supplementary bottle-feeds for the infant is used as a
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‘cure’ for insufficient milk, when in fact it is the ‘cause’.
The most appropriate advice to a mother who wishes to
breast-feed but who believes she has insufficient milk, is
to help her to breast-feed more and not less, because this
is likely to increase her milk production. She should try
to breast-feed more frequently and for longer periods.
The increased nipple stimulation will usually increase
milk production. The common medical advice suggest-
ing more supplementary bottle-feeds is likely to worsen
the situation, leading to a further reduction in breast-
milk production and eventual cessation of lactation.

Other reasons for the decline in breast-feeding,
include a belief that it will ruin the appearance of the
breasts and that a baby even in the first few months of
life is healthier if formula-fed. Both these views are false
but strongly adhered to, possibly as a result of media
publicity about formula feeding.

Health and other actions to improve
breast-feeding

Among the factors that resulted in a greater use of
bottle-feeding in developing countries, two stand out as
being of major importance and both include practices
that lend themselves to change. These are first the
promotion of breast-milk substitutes by their manu-
facturers, particularly the multinational corporations,
and second, the failure of the health profession to
advocate, protect and support breast-feeding. In the
1950s and 1960s, a small group of physicians, paedia-
tricians and nutritionists working in developing
countries, were drawing attention to the dangers of
bottle-feeding and decrying the role of industry in the
decline of breast-feeding.'3!* During that time, adver-
tising of breast-milk substitutes was widely used in
newspapers and magazines, and on radio and later on
television. The corporations were using ‘milk nurses’ to
push their products in health facilities; free samples and
glossy literature on their products were provided to
mothers soon after delivery; and a number of other
hard-sell tactics were being used.

It was not until the 1970s that public outrage in the
West began to develop over these tactics, and that
knowledge about the harmful effects of bottle-feeding
for Third World babies became widespread. Most
members of the medical profession, both in the West
and in developing countries, were at best unsupportive
of the growing public pressure to rein in the promo-
tional activities of the corporations, and at worst doctors
sided with the manufacturers against the critics of the
corporations.

Finally, unable to resist the pressure, WHO and

UNICEF organized a meeting in Geneva in 1979 at
which a handful of experts met with representatives of
industry, of non-government organizations (NGOs)
and of delegates from selected countries, to discuss
possible regulations to control the promotion of breast-
milk substitutes. This meeting probably would not have
taken place had it not been for the tireless efforts of
certain NGOs and their enthusiastic staff. At the 1979
Geneva conference, despite rearguard actions by the
major manufacturers, a decision was made to develop a
Code of Conduct and some of the main principles of a
Code were agreed upon. Several meetings followed to
develop wording for the Code. On 21 May 1981 the
World Health Assembly overwhelmingly adopted the
International Code of Marketing of Breast-milk
Substitutes.!> Only one country, the United States,
voted against the Code. The Code applies to the
marketing of breast-milk substitutes, and its most
important article stated that ‘there should be no adver-
tising or other form of promotion to the general public
of breast-milk substitutes and other items mentioned in
the Code’. Other details dealt with provision of samples
at sales points; contact between marketing personnel
and mothers; the use of health facilities for the
promotion of infant formula; and the labelling and
quality of products.

The Code is not binding on member states but it
suggests that goverments should take action to give
effect to the principles and aims of the Code. In
practice, the Code (coupled with actions such as the
Nestlé boycott) has resulted in almost complete
cessation of advertising of breast-milk substitutes to the
public by the large manufacturers. Several countries
have introduced legislation based on the international
Code. The use of samples has declined but has not been
halted. Many Ministries of Health are now more
supportive of breast-feeding than in the past. But it is
often forgotten that the Code was a compromise
agreement, that it was the very minimum needed to
address a small part of a large problem, that all codes
have loopholes, and that industry has worked hard to
circumvent the Code.

Figures are not available, but the general belief is that
the major manufacturers are still spending very large
sums to promote infant formula. Though advertising to
the public has ceased, they are continuing to advertise
to health professionals; they have worked in many
countries to weaken or prevent codes from becoming
law; and they are increasingly advertising to the public
the use of their manufactured weaning foods for
consumption by very young babies. For example, a
1984 Nestlé advertisement for Cerelac in India, claims
that it ‘provides a nutritionally complete feed’ and that



breast-milk is ideal for your baby ‘but when he is four
months and ready for solids consult your doctor and
start him on Cerelac’. Such advertising is not forbidden
by the Code, but is contrary to its spirit, and yet is
practiced by a corporation which claims fully to support
the Code.

The passage of the Code hasled to some complacency
and to a false belief that the problem has been solved.
Those who worked for the Code knew that it could at
best solve only a part of the problem, yet support for
actions to deal with other important causes of breast-
feeding decline is now more difficult to obtain. There is
currently a need to strengthen and broaden the Code,
by making it applicable to manufactured weaning foods
as well as breast-milk substitutes, and to prevent
advertising to health professionals as well as to the
general public. More support is needed for NGOs
involved in monitoring the Code and in their work to
protect, support and promote breast-feeding.

With regard to the future role of the health profession
in support of optimum infant feeding practices, there
has been some progress, but much remains to be done.
As stated earlier, the medical and health profession has
often had a negative impact on breast-feeding. The first
need then is to educate all future health workers about
breast-feeding and to re-educate existing professionals.
This requires improvements in training of doctors,
nurses, midwives and other health professionals. In
some countries major efforts are underway, using
seminars and refresher courses to educate existing
health workers about sound infant feeding practices.

Steps should be taken to try to ensure that in all
health institutions the infant is put to the breast as soon
as possible after birth, preferably within the first hour.
The advantages include beneficial effects on the
mother’s uterus, promotion of mother-infant bonding,
supply of immune substances to the newborn, and a
positive influence on subsequent successful breast-
feeding. In many communities in Africa, Asia and
Latin America very early breast-feeding is discouraged,
and in many cultures colostrum is discarded because it
is not considered to be good for the baby. This is one of
the few instances where traditional practices related to
breast-feeding are not ideal. Efforts should be made to
influence mothers about the benefits of early feeding
and of colostrum fed to their infants.

The importance of rooming-in, which allows some
women after delivery in hospital to remain with their
infants, is now accepted but not practiced everywhere.
No hospitals should remain where rooming-in is not the
norm. Health professionals need to guard against
influence on them by formula manufacturers, and
should avoid becoming obligated to the corporations by
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accepting favours, donations or even research grants
from them. If the multinational corporations wish to
support research or projects dealing with infant feeding
they should not provide grants directly to scientists, but
rather should give the funds to organizations such as
WHO or UNICEF, or to national professional bodies
who can then allocate the funds to scientists on a
competitive basis following peer review processes.

There are three categories of activity, all allied,
which need to be considered if optimum breast-feeding
is to be practiced in a country or a community:'

® Protection of breast-feeding, which includes
policies, programmes and activities which shield
women, already breast-feeding or planning to
breast-feed, against forces which might influence
them to do otherwise. :

e Support of breast-feeding through activities, both
formal and informal, which may help women to
have confidence in their ability to breast-feed. This
is important for women who have a desire to breast-
feed but have anxieties or doubts about it, or who
face conditions which seem to make breast-feeding
seem difficult.

® Promotion of breast-feeding through activities that
are designed mainly to influence groups of women to
breast-feed their infants when they are disinclined to
do so or have not done so with their previous babies.

While all three categories of activity are important,
the relative effort put into each should depend on the
current situation in each country. Thus, where tradi-
tional breast-feeding practices are the norm but where
infant formula is just beginning to make inroads,
protection is the policy deserving highest priority. In
contrast, in a country where the majority of women are
not breast-feeding at all, the major efforts should be on
promotion. To use a health analogy it can be said that
protection and support are preventive measures, and
promotion is a curative approach to the problem.

Protection of breast-feeding This aims to guard women
who normally would successfully breast-feed, against
those forces which might cause them to alter this
practice. All actions which prevent or curtail promotion
of breast-milk substitutes, baby bottles and teats will
have this effect. A strong Gode properly enforced and
monitored will help protect breast-feeding. Also,
measures which reduce the availability of infant
formula in places where poor women shop, will be
useful. Other forms of formula promotion also need
to be curtailed including: that aimed at health
professionals; the giving out of samples, calendars
and promotional materials; and hospital visits by
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corporation staff. Legislative measures to curb these
practices may be needed. Papua New Guinea has
placed infant formula on prescription as a means to
protect breast-feeding. New measures need to be
adopted in some countries to reduce the promotion of
manufactured weaning foods and items such as glucose
for child feeding.

Support of breast-feeding In each country, this depends
on those factors or problems which are making breast-
feeding more difficult. In many urban areas paid
employment away from home is one such factor. In this
case, legislation to provide women with two to three
months of maternity leave, and job security if they take
unpaid leave, may be called for. Also adequate lunch-
breaks to allow breast-feeding or créches to permit
babies to be fed at the work site are supportive
measures. A second set of factors is related to maternal
morbidity, including breast problems during lactation.
Unless the health workers are supportive of breast-
feeding, it is often found that mothers unnecessarily
resort to breast-milk substitutes when they face such
problems. A third important issue includes current
health facility practices. As stated, these sometimes
discourage successful breast-feeding whereas they
should be supportive. Hospital regulations and
practices which ensure rooming-in and on-demand
breast-feeding, very early placing of the infant on the
breast after delivery, and a variety of educational and
other activities by health workers aimed at mothers
before, during and after delivery, should all be routine
practice in support of breast-feeding. Doctors need to
understand that very few health conditions are absolute
contra-indications for breast-feeding. In many indus-
trialized and non-industrialized countries private
voluntary agencies and non-government organizations
are playing very useful roles in support of breast-
feeding. La Leche League in the US and breast-feeding
information groups in other countries have been
important.

Promotion of breast-feeding This involves motivation or
re-education of mothers (or potential mothers) who
otherwise might not be inclined to breast-feed their
babies. In theory, promotion is the most difficult and
certainly the most costly of the three options. But in
some societies, it is an essential approach if breast-
feeding is to become the preferred method of infant
feeding. Mass media and education campaigns to make
known the disadvantages of bottle-feeding and the
advantages of breast-feeding are the usual approaches.
It is important to know the factors that have led to the
decline in breast-feeding in an area and to understand
how women regard breast and bottle-feeding. A lack of
such understanding has led to failure of many promo-

tional campaigns. Social marketing techniques,
properly applied, have a greater chance of success.
Promotion should address not only the health benefits,
but also the economic and anti-fertility advantages of
breast-feeding. Often it is first necessary for politicians
to be educated about these matters. Both a strong
political will and an ability to implement new policies
are necessary ingredients of any plan to protect, support
and promote breast-feeding.
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The policy of primary health care advocated since the
Alma-Ata Conference in 1978 is losing its momentum
in many countries despite some isolated successes. The
reasons for this stagnation are numerous, and many of
them are beyond the volition of health professionals.
However, it may be questioned whether sufficient
efforts have been made to orientate the organization
and management of services and activities and the
training of staff to put this policy into practice.

The concept of primary health care involves decen-
tralization of health policies to regional and local levels,
with an intersectoral approach to the problems and with
participation from the population. But if it is not to
remain a slogan with no concrete significance, the
means must be found to develop these aspects.
Community diagnosis seems to be an excellent means,
indeed an essential condition, for developing primary
health care.

What is community diagnosis?

The meaning of the term

‘Diagnosis’ is a well-known term among health profes-
sionals and the public. Before treatment is prescribed
and before any decision is reached on what action
should be taken, an effort is made to diagnose a
patient’s disease. In the same way, before health activ-
ities are developed in a particular community, an
appreciation is needed of the situation in that
community - its problems, needs and resources, as

well as its traditions, history, etc. Only when all this is
known is it possible to take appropriate measures.
The term ‘diagnosis’, however, may be considered
too heavily weighted with medical connotations, and
too static. For a community, what is needed is not only
a ‘snapshot’ of the current situation but also to add pro-
gressively to the information obtained and to follow up
the situation as it develops. Furthermore, clinical
diagnosis all too often implies a passive role by the indi-
vidual being ‘diagnosed’. However, as we shall see, the
community participates fully in its own diagnosis.
Finally, it is necessary to clarify what is meant by
‘community’. The following definition was proposed at
the Alma-Ata Conference on Primary Health Care:!

A community consists of people living together in some form
of social organization and cohesion. Its members share in
varying degrees political, economic, social and cultural
characteristics, as well as interests and aspirations, including
health. Communities vary widely in size and socio-economic
profile, ranging from clusters of isolated homesteads to more
organized villages, towns and city districts.

The term ‘community’ thus refers to a comparatively
homogeneous group of individuals. By its very nature,
it masks internal social differentiation, the positions of
groups, and even conflicting relationships existing
between them. In village communities neighbours are
often rivals. It will be necessary to distinguish the
groups and possibly subgroups that make up the
‘community’, and to determine the different problems
and needs accordingly.

Furthermore, the term ‘community’ is more apt than
‘population’ or ‘group of people’ because what is
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involved is not simply a collection of individuals but the
relationships that these individuals establish, and the
development dynamics that such relationships make
possible.

The meaning of the process

To make a community diagnosis is to identify the
problems, the needs, and the resources of a community.
This process is the first step in community health
programme planning, as shown in Fig. 1.5.1.

This diagram is now classical, and is attractive
because of its apparent logic. However, if the first step is
not in the right direction it may lead health profes-
sionals to set up services and activities that have no
connection with the real needs of the population. Needs
that are wrongly identified may result in health pro-
grammes condemned to failure from the start because
they do not coincide with the problems that the
members of the community consider to be of priority.
As an example: in a small town in a developing country,
the health authorities had decided to set up a family
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Fig. 1.5.1 Steps in the planning of a community health pro-
gramme. (From Pineault R. Union Meédicale du Canada,
1976:105, 1208-14 with modifications.)

planning centre. The population was faced with a
serious water supply problem, for which they had been
requesting assistance from the same authorities for
many months. They resented the establishment of the
family planning centre, which had been imposed on
them from above and which had no impact.
Community diagnosis must therefore not be diagnosis
about a given community but diagnosis with the
community. The needs of a population may differ
considerably according to whether they are defined and
identified by health professionals alone or in close
cooperation with the members of the community and
with their participation.

As perceived by Raynald Pineault,? two main
approaches may be used to identify health problems:

e Epidemiological. This uses various ways of mea-
suring the health status of a population, such as
indicators of mortality and morbidity.

® Psycho-sociological. This consists of identifying a
population’s problems and determining their
importance on the basis of how they are perceived by
individual members of the community. In practice,
this approach is rarely used by planners, on the
grounds that such information is difficult to obtain
or not as accurate or as meticulously scientific as it

should be.

Community diagnosis employs these two comple-
mentary approaches, and every effort is made to
maintain a balance between them. This balance is
essential when priorities are being established.

All health workers, whatever their responsibilities,
should approach the community with the attitudes and
ways of thinking of a ‘general practitioner’. This means
that an overall approach must be maintained, without
prejudices, narrowmindedness, or a ‘specialist’s’ pre-
occupation with one particular subject. As is discussed
later, the methodology proposed calls for an overall
approach before focussing on specific problems.

Furthermore, this approach encourages every
member of the health staff responsible for a particular
activity to be aware of the other health problems of the
community, the complementarity of activities, and the
need for integration of the various family health activ-
ities. It can only be undertaken together with the other
members of the health team, the other professionals
concerned, and the population, and provides an
excellent opportunity for developing intersectoral
cooperation and team-work.

Another essential characteristic of community
diagnosis is that it is a local process. Whatever the
health policy defined at central level, and the broad
outline of activities planned, the activities themselves



are going to be carried out in the field, at local level.
They will have to be adapted to local circumstances and
to the real needs of the population (or communities)
concerned.

If appropriate objectives for action are to be set, if
activities based on the resources of a community are to
be developed, and if the activities thus undertaken are
to be evaluated accurately, it is necessary for local data
to be available.

Information collected by the primary health care
services and sent in the form of periodic reports to
regional or central level is all too rarely used at local
level for the planning and evaluation of activities.
Community diagnosis, however, helps to restore the
full value and significance of data collection, which is an
essential activity of basic health services.

Community diagnosis is therefore clearly a pre-
liminary step which is essential in order to apply a valid
policy of primary health care.

‘Participation’ is one of the key words in the concept
and definition of primary health care:!

Primary Health Care is essential health care made universally
accessible to individuals and families in the community by
means acceptable to them, through their full participation and
at a cost that the community and country can afford. It forms
an integral part both of the country’s health system of which it
is the nucleus and of the overall social and economic develop-
ment of the community.

However, participation is often no more than a pious
hope. One of the chief reasons for this is that the health
services do not make the effort required to obtain this
participation, whereas the process underlying com-
munity diagnosis, and the methods and techniques
required to accomplish it, are in fact an incentive to
health personnel to work with the community and not
only for it. In this approach, the health professional is
not simply someone ‘who knows’, but also someone
‘who is learning’ from, and with, the community. In
community diagnosis, the role of health professionals is
first and foremost to ‘give the floor’ to the community,
listen attentively to what it has to say, and in this way
help it to express its needs. The attitude which makes
this approach possible will help to transform relation-
ships between health personnel and the members of the
community.

In a community health approach, which underlies
and follows up community diagnosis, the organization
of activities starts from the community, and this leads to a
re-examination of the usual hierarchy of health services
and activities, and to a reversal of the traditional
pyramid, as shown in Fig. 1.5.2.
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The methodology of community
diagnosis

The preparatory phase

Community (and institutional) preparation

If the diagnosis is to have a truly community orient-
ation, health professionals must involve both the
community and professionals of other disciplines
concerned from the preparatory phase onwards. It is
essential to avoid facing the community and its repre-
sentatives with a fait accompli, and asking them to ‘parti-
cipate’ in a project which has already been planned
without them.

Cooperation can be ensured from the start through a
working group® or a coordinating body to bring
together health professionals and members of the
community. It will be for the working group to decide
on the successive steps; define the objectives of the
community diagnosis; determine how it is to be carried
out and the methods to be used; mobilize the necessary
resources; evaluate the results, and make the pre-
liminary contacts required. In practice, however, it will
often be necessary for a more limited group to start the
process and extend it as and when the first contacts are
made, at the same time ensuring that a satisfactory
balance is maintained between professionals and repre-
sentatives of the different groups in the community.

Technical preparation
This consists of:

® Briefing, and if necessary training, the people
directly involved in the diagnosis, particularly the
members of the working group (professionals and
non-professionals). This training must of course
deal with methodology, but it must also prepare
those who take part in it for communication with the
community, and for analysis and interpretation of
the data collected.

¢ Planning and working out the various stages of
community diagnosis.

Community diagnosis per se

Once the preparatory phase is completed and the
working group set up, the following steps will need to be
taken in succession:

® Definition of the objectives of the proposed com-
munity diagnosis.
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Fig. 1.5.2 Hierarchy of health services and activities.

® Compilation of the list of information or data to be
collected.

® Identification of sources of data, choice of the most
appropriate methods of data collection, and, if
necessary, drawing up of instruments for data
collection, taking available resources into account.
Collection of data.

® Analysis and interpretation of the data collected.
Identification of the problems, needs, resources, and
groups at risk.
Establishment of priorities.
Documenting priority problems.

/

-

Health activities are decided upon, planned and
carried out jointly by professionals and members
of the community on the basis of local
identification of problems, needs and resources
(community diagnosis)

The intermediate level is responsible for
coordination and supervision of local
activities

The central level decides on the main trends of
health policy and provides the additional
support needed (in human, material and
financial resources) to the intermediate

and peripheral levels

These steps are considered in some detail below.

Definition of objectives

Agreement must be reached from the start on what it is
hoped to achieve and with what aim in view, and which
community(ies) are to be included.

It may be decided that a health team should identify
the priority problems and needs of children in a partic-
ular community, in order to orient or reorient the activ-
ities for which it is responsible. In other cases, a
problem that has already been identified may be taken



as the basis for ascertaining its true importance, or for
gathering further background information to enable a
suitable community programme to be established.

It may also be desirable to find out whether the estab-
lishment of a new health service in the community is
Jjustified, or to evaluate the impact of activities that have
been undertaken, or simply to gain a better under-
standing of the community in which the health team is
working.

Finally, the objective may be primarily an educa-
tional one, using community diagnosis as a practical
field exercise within the basic or refresher training of
health personnel.

Information or data to be collected

The information needed depends primarily on the
objectives of each particular community diagnosis, but
the following list may be put forward.

The characteristics of the community
General environment:

history of the community;
geographical characteristics of the area, and its
climate;

® urban or rural nature of the area;

e distribution of population in the area; type(s) of
housing;
the main communications network;
transportation and travel facilities.

Demography:

® population size and age structure;
® birth, death and fertility rates; age of marriage;
® migration.

Socio-economic situation:

occupations of the community and local resources;
employment situation; unemployment;
socio-professional categories;

income;

cost of living;

social and family organization;

system of social protection.

Administrative and political organization:

® degree of administrative centralization;
® government policy on health;
® health and social legislation.

Cultural and religious life:

® traditions, customs, habits with regard to food,
health, and reproduction;
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different ethnic groups and religions;

leisure pursuits;

schooling and literacy level;

existence of cultural, political, military, religious or
other associations or groups;

® modes of relationship and communication among
the members of the community and between them
and the outside world (mass media).

The health system:

e existing health facilities (public and private);
current health activities (e.g. curative
preventive care, health education);

® accessibility and use of the health services by the
population;

® health personnel: number, categories, training,
skills;

e traditional medicine.

and

The classification adopted is arbitrary, and some of
the items could equally well be placed under other
headings. Furthermore, this list is purely indicative,
and makes no claim to be exhaustive.

Data for assessing the health status of the population with
special reference to children: these data cover primarily
mortality and morbidity.

Relationships between the characteristics of the community and
its health status This can be done by trying to identify
the factors which play a determining role (whether
positive or negative) in the health status of a community
and its members (particularly children). (See
Fig. 1.5.3.) The negative factors are the risk factors
which will need to be controlled through preventive

Environmental factors

Socio-economic

Demographic
9rap factors

factors

S

Health status
of
the community

Administrative
and

Cultural political factors

factors

Health factors

Fig.1.5.3 Factors that may influence the health status of a
community.
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measures. The positive factors are the existing or

potential resources which can be used, or which will

need to be developed, in the programmes of activities.
The risk factors may include for example:

e difficulties of access to health services (environ-
mental factor and health factor);

® too early or too closely spaced pregnancies (demo-
graphic factor);

® unemployment, or lack of social protection (socio-
economic factor);

® certain habits such as abrupt stopping of breast-
feeding as soon as another pregnancy starts (cultural
factor);

® poor immunization coverage (health factor).

On the other hand the positive factors and resources
which could be used for the development of community
health programmes include:

¢ the existence of a good communications network
(environmental factor);
later age for marriage (demographic factor);
abundant local food crop resources (socio-economic
factor);

® a high literacy rate among mothers, or the existence
of a dynamic women'’s association (cultural factor);

® health personnel skilled in primary health care
(health factor).

Depending on the community some factors will play
a more important role than others, and emphasis will
need to be given to these when community diagnosis is
undertaken.

By this method a preliminary list of information can
be drawn up. Before going on to the subsequent stages,
however, a number of questions should be asked, as is
suggested by Brownlee:*

If the workers are attempting to develop a study that is truly
relevant in the cultural area where they work they must also
ask themselves at least four basic questions concerning each
piece of information that may be sought before choosing what
information they will actually gather:

1. Will this piece of information be of real use in the program
we are planning? If so, just how will it be used?

2. Is the category of information meaningful in the local
context?

3. If so, will the methods we are planning to use give us
information that is accurate?

4. Are there any other categories of information (possibly
irrelevant in our own culture) that would be important in
the local culture?

Where the term ‘our own culture’ is used, it must be
clear that this refers not only to foreign personnel taking
part in community diagnosis in a country other than
their own, but also to personnel who are natives of the

country but are working in an area, ethnic group, socio-
economic environment or socio-professional environ-
ment other than their own. For this reason, the subjects
to be covered in the diagnosis must be worked out by a
multidisciplinary team (part of the working group
mentioned earlier for instance) which includes local
personnel and members of the community.

Ways of expressing the data  Some data can be expressed
quantitatively. This is the case with epidemiological
data, which express the health status of the community
in terms of mortality or morbidity rates or demographic
data. These quantitative data will prove very useful,
perhaps essential, in setting definite objectives and later
on evaluating the impact of the programmes estab-
lished.

The following are some examples of quantitative
data:

e death rates by age; morbidity rates (e.g. incidence of
measles or diarrhoeal diseases);

birth rate;

fertility rate;

statistics on utilization of the health services;
average age of marriage and average interval
between births.

In addition, these indicators may be analysed by age,
socio-professional category, ethnic origin, and the
religion of the parents.

Other data are of a qualitative nature. They relate
particularly to cultural factors and to the opinions of
different population groups on health problems - their
importance, their meaning, their causes, or the most
effective solutions.

Every effort should be made to provide numerical
data whenever possible, and to be meticulous in
collection and expression of data. Health professionals
must, however, beware of the magic of statistics, which
can give a false impression of objectivity. The same
applies to the number of subjects surveyed or inter-
viewed. It is sometimes better to obtain more data on a
small number of families than brief data on a large
number.

Identification of sources of data, choice of
methods, and drawing up of instruments for data
collection

Once it has been decided what information should be
collected, the possible sources of information will need
to be identified and the most suitable methods of
collection chosen.

It is necessary to determine what information is
already available and what information needs to be



built up. The smaller the community, the more difficult
it is to obtain data which can be used or transposed
directly, and the more need there will be to build up
data.’

Information already available The working group will
have to make an index of all existing information about
the community or about the area in which the
community is located. This may require a great deal of
work and tedious searching, but it is often surprising to
find how many studies, reports and documents already
exist. This search also provides an opportunity to make
contact with administrations and services with which it
may be useful to cooperate later on.
The documents to be consulted include:

® the plan for national socio-economic development
and the national health plan;
records of births, marriages and deaths;
health and population statistics (particularly concer-
ning the area in which the community is located);

® reports on activities of the health services (especially
those of paediatric services or MCH and family
planning/birth spacing clinics);

® reports on studies or surveys already made in the
area (or if none is available, in a similar area) and
covering the data to be collected;

® theses and papers on the area prepared by students
in medical schools or institutions for the training of
health personnel or other professionals;

¢ the local or regional press.

Information to be built up Several complementary
techniques may be used to collect specific information
about the community directly.

Qualitative data. In the first place, relevant
information about the life of the community should be
collected. This covers primarily qualitative data, i.e.
what we have termed the psycho-social approach to
needs and problems.

For this purpose, it will be necessary to observe the
community. Observation is one of the best ways of
analysing a community’s problems and needs, but it
requires much more careful and meticulous work than
would appear at first sight. It is also important to collect
the views expressed by key persons and groups in the
community, especially:

® the various professionals concerned - in the health
services, the social services, education, rural
development, etc;

® official community leaders - civil, religious and (if
relevant) military authorities;

® traditional leaders and practitioners - tribal chiefs,
medicine-men, traditional midwives;
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® the various established associations and groups
- women’s, men’s, or joint associations for sports,
cultural activities, politics;

® other members of the community - school-age
children, adolescents, families representing different
socio-economic strata, and representatives of the
various socio-professional categories.

This may be done through structured interviews. A
semidirective style, or even informal conversations,
often provide extremely useful information which is
usually missed in systematic surveys. As Brownlee
says:?

Every culture has ways people traditionally relax, times when
they let down their defences and talk sometimes of nothing in
particular, other times about what is most important to them.
[This is] one of the best and most painless ways to learn about
many aspects of local life.

It may also be useful to hold meetings with large or
small groups, such as the community forum which is
open to all members of the community. This technique
can be used to complete data obtained from key
persons, or to ascertain how valid and representative
these data are.

Visits can also be paid to various services and public
places (health services, social centres, schools, profes-
sional training centres, cultural centres, places of
worship, markets, shops) and to the workshops and
factories in the area.

Quantitative data Precise and quantifiable data need to
be collected with the community itself, to confirm and
complete the items of information shown up or

surmised as a result of the non-systematic methods

mentioned above, or identified through a study of
existing documentation. Systematic epidemiological or
sociological surveys will be required.

The choice of methodology and techniques will
depend on the means (and particularly the skills)
available. Some surveys can only be carried out by
highly specialized personnel such as epidemiologists or
sociologists. The methods chosen must therefore be
those that can be planned and carried out with local
personnel, even if this means some loss of precision in
the information. Otherwise, community diagnosis is
condemned to be a luxury activity carried out in pilot
areas by a few privileged teams. An increasing number
of epidemiologists now agree to take part in field activ-
ities, and this change is all to the good.

One of the roles of national and international staff
responsible for establishing or developing primary
health care is to work out, with the help of epidemio-
logists, simplified methods of data collection suitable for
use in community diagnosis at local level by local staff.
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This has already been done for assessment of immuni-
zation coverage under the Expanded Programme on
Immunization, as well as in the Diarrhoeal Diseases
Control Programme, on the initiative of WHQ.57
Studies are underway to adapt such methods to other
fields of primary health care.

It will usually be necessary to give additional
training, in the form of refresher sessions, to those who
will be responsible for helping to prepare methods for
data collection, draw up instruments for collection, and
actually collect the data.

No single method can provide all the data needed to
identify the health problems and needs of a given
community and to solve them with a community health
approach - that is, with the participation of the
community. Only with a combination of several of the
different methods that have been described, and
perhaps others as well, will it be possible to achieve the
objectives and at the same time remain consistent with
the approach.

Data collection

The time required for data collection will depend on the
objectives, the urgency of the problems to be solved, the
needs to be satisfied and the resources available. It will
also depend on the availability of the members of the
working group. Community diagnosis should be part of
the priority activities for health professionals. However,
a certain amount of time will need to be set aside to
prepare and put into operation some of the methods of
data collection, especially surveys. The availability of
members of the community may vary from one period
of the year to another (according to seasonal agri-
cultural work, for instance), and the working group
should take this into account in their planning.
Collection of data for community diagnosis is a more or
less continuous activity, with peak periods.

Community diagnosis may be undertaken as part of
a training programme. In this case, the actual collection
of data will often have to be concentrated into a few
days. The resulting diagnosis can only be partial and
provisional and will have to be completed by the local
health team. However, it is surprising how much high-
quality information can be collected, within a week or
even within a few days,®° by a group of students who
are strangers to a community.

Analysis and interpretation of data

On the basis of the data collected (whether quantitative
or qualitative, statistical or non-statistical) the working
group responsible for community diagnosis will try to
bring out the main points. These might include:

® rates considered to be abnormal (death rates, birth
rates, etc.);

® statistics that are too high or too low (e.g. data on
average intervals between births, health services
attendance);

® factors which have a decisive effect on the health of
the community;

® the opinions of members of the community on
problems or needs considered to be of priority, their
perception of certain events related to health, their
expectations, their willingness to change, etc.

This analysis will enable the working group to draw
up a list of the chief problems and needs. In the
literature as well as in professional practice, the terms
‘health problem’ and ‘health need’ are often used
synonymously but a distinction should be made
between them: ‘A problem may be considered as
objective, identifiable by an outside observer; a need is
more subjective, and is connected with the individual’s
or the community’s own characteristics’.’

At this point health professionals and members of the
community may diverge in their perception of problems
and needs, the professionals tending to give more
importance to the problems highlighted by the
quantitative data, and the members of the community
having more feeling for the subjective and qualitative
expression of the needs.

In addition, confusion frequently arises between
health needs and needs for services or resources.!? It
may however be useful to distinguish clearly among
these different catagories of needs, with a view to
establishing priorities as well as choosing a strategy for
action once the community diagnosis is completed.

Community diagnosis also consists of identifying
resources. These include existing health, social or
educational facilities, and the personnel available and
their qualifications. The resources of the community
are:

® the skills of one or another of the members or groups
in the community which might be used to solve
problems;

® existing community networks, both formal and
informal (e.g. different associations, and also
welfare networks);

¢ formal and informal channels of communication and
meeting-places used by the community.

A great deal of imagination must be used to identify
everything that can contribute to solving problems and
promoting community participation.

Analysis of the data will often reveal that certain
groups or individuals in the community are especially
vulnerable to particular health problems, for example




women with large families, adolescent girls, or weaned
or bottle-fed infants. The analysis may also show a
higher frequency of problems in a particular village,
district of a town, or ethnic group.

Groups or individuals at risk who are identified in
this way can be made the priority ‘target’ for health
service activities. It is worth mentioning here that the
concept of ‘target-population’, which is much used in
public health, is based on an approach which may run
counter to the principles of community health. It may
lead health professionals to consider the community as
the target and object of the activities to be undertaken,
rather than as a partner and the ‘subject’ of these activ-
ities, in whose planning and development it is called
upon to participate. That said, care must be taken not
to mistake the target and give undue attention to one
population group that may have been studied, to the
detriment of another that is more exposed but has been
missed in the diagnosis. This may happen with isolated
communities that are outside the usual area of coverage
or influence of the health services. One of the objectives
of community diagnosis is to reveal these population
groups and, together with them, identify their problems
and needs.

Establishment of priorities

The priorities to be given to the problems and needs
identified should be determined as far as possible with
the participation of all those involved, both profes-
sionals and non-professionals, under the coordination
of the original working group in which they must be
represented.

At this stage, there may once more be differences in
perception of the true importance and urgency of the
problems and needs between the health professionals
and the members of the community. It will be necessary
to apply criteria which take these different perceptions
into account. The criteria generally used by health pro-
fessionals are as follows:

® the relative importance of the different problems,
determined on the basis of statistical data (incidence
or prevalence);

¢ the gravity of these problems (determined primarily
on the basis of frequency of complications and
lethality rate);

® the existence of effective control measures;

¢ the applicability of these control measures in the
community given the resources and constraints;

® the cost of the control measures proposed.

In addition to these criteria, it is essential to take into
account others of a more ‘community’ nature. With
regard to a given problem, for example:
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® whether it is recognized as frequent and/or serious
by the community;

® whether the community agrees with the existing
solution;

® whether the community is ready to participate in
solution of the problem.

The community representatives may, without mean-
ing to, introduce a distorted view of the priorities in the
light, for instance, of the health or social facilities that
they would like to see established in their area.

It may be useful to bear in mind the distinction
between health needs and the need for services. The
professionals may decide to undertake an information
campaign among the population to give a better under-
standing of the importance of a specific criterion which
they consider essential. The final decision (which will
often be temporary) will result from dialogue or
negotiation which takes the various arguments and
points of view into account. The important thing is to
reach decisions which the community understands,
which it finds acceptable, and on which it will be willing
to take action.

Documenting priority problems

Once the priority problems have been determined from
the data collected and with the help of a number of
criteria, it will often be necessary to complete the initial
diagnosis on specific problems in order to have
available all the background information required for
their solution or for dealing with them.

When community diagnosis is undertaken to
document a specific problem already identified by pro-
fessionals or by the community, the first steps should
not be left out. A global approach should be made to the
characteristics of the community, while at the same
time focussing on the specific problem.

Documenting a specific or priority problem means:

® defining it accurately, and if necessary refor-
mulating it;

® establishing its causes in the community, with
special reference to risk factors;

® identifying the specific or other resources which can
be used to solve it.

The same process and the same methodology can be
used as for the global approach to the community but in
this case focussing on a single problem. Thus, identi-
fication of risk factors and resources can be based on the
various factors that play a decisive role with regard to
the problem concerned. Fig. 1.5.3 can be used for this
purpose, placing the specific problem in the central
circle.
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In the same way as for the global approach to the
community, it is desirable to set up a working group
responsible for coordination, made up of professionals
and non-professionals noted for their skills or for their
involvement with the problem to be documented. To
illustrate this, let us take an example from among the
priority health problems of children in developing
countries - diarrhoeal diseases.

The problem already identified concerns a high fre-
quency of diarrhoeal diseases and several fatal cases of
dehydration in children under 5 years of age, according
to the records of a health unit established in a rural
community.

Identification of the community’s specific features
shows that it is a farming village in the tropics, located
in a mountainous area, 50 km from the nearest town,
and very difficult to reach during the rainy season. The
dwellings are very scattered. Furthermore, the only
supply of drinking water is a spring with a small flow of
water located 3km from the village (environmental
factor). The health unit isin the charge of a single health
worker with minimal qualifications, but who is anxious
to cooperate (health factor). Finally, there is a very
active women’s association (cultural factor).

The problem was discovered in the records of the
health unit by the supervising medical assistant, who
took the initiative of setting up a working group. The
government has decided to carry out a diarrhoeal
diseases control programme, but its operation is more
or less limited to the capital city.

The group’s first task is to determine the scope of the
problem, with the help of a simplified epidemiological
survey. This will provide more accurate statistics on the
incidence of acute diarrhoeal episodes, the lethality rate

Table 1.5.1 Steps in community diagnosis and their sequence

of diarrhoea, and also the most vulnerable age-groups.
The next step is to seek the possible determining factors
of diarrhoea in children in the community, using
epidemiological and psycho-social approaches. It will
thus be possible to determine:

® the true significance of childhood diarrhoea in the
community;

® the traditional practices used by the women for
children with diarrhoea (some practices may be
harmful, such as the systematic suppression of all
fluids for a child with diarrhoea; others may be
useful, such as the use of carob-bean soup or other
drinks that are recognized to have antidiarrhoeal
properties);

® the level of knowledge and the actual activities of the
health worker with regard to prevention and/or
treatment of diarrhoeal diseases and dehydration,
etc.

The working group will thus have at its disposal
information that will enable it to define objectives for
the activities planned, to choose an appropriate
strategy, and to evaluate the activities undertaken.
Table 1.5.1 shows the various steps and their sequence.

Conclusion

Community diagnosis, like community health and
development, is based primarily on ensuring that all
health activities have their roots in the needs of the
population and are carried out with their full partic-
ipation. It is not a ‘study’ or just an observational
exercise in which the observers try to remain neutral

Steps Duration

0. Preparation

e Setting up of working group

e Community preparation

e Technical preparation

1. Definition of objectives

2. Drawing up of list of information

3. ldentification of sources of data. Choice of
appropriate methods

4. Collection of data (on the spot)

5. Analysis and interpretation. Identification of
problems, needs and resources

6. Establishment of priorities

7. Documenting of priority problems

————

Key: —— Expected duration of each step.
——---- Means that this step may continue over a longer period.

---- Means that this step can or should be repeated or carried out in several stages.



and not make any changes in the running of the
community (as for an anthropological study for
example). The aim is not only to encourage expression
of needs but also to stimulate awareness and partic-
ipation in the community. It is research-action, or
more precisely research-action-participation, which
commits the health professionals together with the
community, and leads them to share its fears as well as
its hopes.

Community diagnosis is also an excellent means of
doing effective field work, including work in areas far
removed from big cities. It is a most exciting process
according to all who have attempted it or have been
involved in it, either as an actual situation or in the form
of an educational exercise.

Its difficulties and its exigencies should, however, not
be overlooked. It is based, as we have seen, on certain
types of knowledge, skills and attitudes that by no
means all health professionals possess. To participate in
carrying out community diagnosis involves knowing
how to make use of the various methods of data
collection. It also involves knowing how to observe,
how to listen, how to communicate with others, how to
work as a team and how to negotiate.

Most training programmes for health professionals
as yet give very little emphasis to acquiring these skills.
It is urgent to review basic training, and to make up for
present deficiencies with refresher training sessions.
Only as health services and training programmes are
reoriented in this way will it be possible to go forward in
the establishment of community-based primary health
care.
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The doctor as teacher
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Introduction

Teaching must be a central part of the work of doctors
who are dedicated to the ideals of primary health care.
As we near the end of the century, there is an urgent
need to spread our medical knowledge far and wide.
Why? Because knowledge is power; because self-
reliance depends on knowledge; because the need for
effective health workers is ever increasing; because
children die every day due to lack of knowledge; and
because doctors, in the past, have withheld knowledge
and must make up for lost time. People desperately
want health information but access to it is hard. All
doctors must ask themselves ‘‘what am I doing to
‘liberate’ knowledge?”’

The purpose of this chapter is to help doctors (and
perhaps other health workers) to answer this question in
a satisfactory way. In finding out what we can do to
spread our knowledge, we need to look at the needs
(and abilities) of the learner, as well as the teacher. We
need to look at the ways we teach and why some of the
means we have used in the past have failed. We need to
recognize that doctors are not always the best teachers,
and how to learn from those who may be better
- sometimes non-professionals. Can we learn with our
students? Sometimes they know more than we do,
about life and the local culture. How do we balance our
work in treatment and prevention with our teaching
role? Which is more important? Ideally, they should
always be combined, but sometimes this is a vain wish.

This chapter is aimed at the busy practising clinician

rather than at the teaching hospital academic. For the
former, some compromises are inevitable - it is just not
possible, for instance, to teach each mother of a mal-
nourished child about infant feeding in the course of a
lengthy ward round. Nor is it desirable. But the
teaching that is done can be improved, and time can be
saved by teaching someone else to do what we do
already. Remember though, that learning involves
questioning - of accepted principles, policies and
practices. We must continually question ourselves if we
are to be effective teachers.

Who are we to teach?

Traditionally doctors have taught medical students,
junior doctors and nurses, and our patients when we
have the chance. Whom should we teach? Doctors are
not the most effective teachers of the lay public. I shall
refer a lot in this chapter to Werner and Bower’s book
Helping Health Workers Learn', and would encourage all
doctor-teachers to read it and keep it handy. They
comment that, as instructors of health workers,
“‘Doctors have a tendency to take charge, to regard
themselves as decision-makers even in areas they know
little about. Feeling that even simple diagnosis and
treatment are ‘risky’ without years of medical school,
they often limit teaching of curative medicine to a few
minor chores’’. But doctors can change their attitudes!
And it is because I think they can that I put first the
group for whom health ‘knowledge’ is most impor-




tant - parents. Next come village health workers, then
other professional health workers (e.g. nurses) and
finally medical students and other doctors.

Parents

As child health workers, we recognize that parents take
a bigger role in child-care than any professional and
therefore have a great need for health information.
That their intuitive approach is usually medically
correct has been confirmed by research? and their
ability to take on a more complex nursing role in
hospital has also been supported by a UK study®. In
most countries it is the mother who carries the burden of
child-care; therefore it is towards her that most of our
educational efforts should be dedicated. Fathers too
have a great interest in children and in the past their
lack of involvement may have been partly due to their
exclusion from the medical process by the professionals.
We should certainly do our best to include fathers in
any information sharing. Opportunities for teaching in
an informal situation are ever present and every
consultation should include an educational encounter.
Beware of long words and a patronizing manner!
Remember that some parents may have had access to
the same books as you and may even be more up to
date, so do not disparage their view of the disease.
Medical knowledge is not always based on sound
science.

Formal teaching of parents (e.g. in the children’s
ward, out-patient clinic or antenatal clinic) is better
organized by nursing or voluntary staff than by doctors,
but it is up to us to ensure that time and space are given
to health education. It is also important to watch and
maintain the level of such teaching as well as the
attitudes of the teacher to ensure that health talks are
not dictatorial (see Fig. 1.1.11, p. 11).

How much should parents be taught? This can only
be answered in the individual case and depends both on
the parents’ desire to learn and on their ability to absorb
information. Some parents are so used to being treated
as ignorant that they don’t ask questions. We should
start by demonstrating that their own knowledge and
experience are valid and worthy of building upon.

Remember that parents recall little of the informa-
tion that is conveyed verbally at the time of a consulta-
tion, and anything that is important should be given in
writing (at the appropriate reading level). Much health
education material used in the UK is too complex to be
understood by parents.*

The field of health education and promotion for the
general public is too wide to cover in this chapter but it
is an extension of parent-education which many
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paediatricians will wish to pursue. There is a role for
child health doctors in the child to child programme,’ in
health teaching in schools, and in using the media.
Most countries now have radio and television pro-
grammes on health and paediatricians are in a good
position to supply accurate information through these
channels. We tend to have a distrust of journalists
thinking that they will misconstrue what we say, but we
have to live with them and greater familiarity with their
art will increase our ability to make constructive use of
1t.

Village health workers

It is doubtful whether doctors should ever be teachers of
village health workers (VHWs) for the reasons stated
below, but they should be aware of the content of the
teaching programme for these workers. The doctor’s
teaching role will be by example rather than by precept,
if we reinforce the status of the VHW. Doctors are seen
as the ultimate fount of knowledge and hence if on
occasion we defer to the VHW, this enhances the role of
the latter in villagers’ eyes (see Fig. 1.6.1).

Informal teaching of the VHW on issues as they arise
is helpful. The VHW should also be consulted on ways
of putting information over to the general public.

Why should doctors not teach VHWs directly?

¢ Doctors will find it hard to teach at the right level.
Their teaching is likely to contain much science and

Doctor, doctor,

myself, it makes the
healthworker
seemuseless.
Butif| say thatis
not my role it looks
likeldon'tcare

Fig. 1.6.1 A visiting health worker may weaken the position of
the local health worker if he attends on his own those who come
to him for treatment. The health worker should be included in
the consultation. (After Werner op. cit. p10.7).
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jargon and will make excessive use of the ‘medical
model’. It is possible to escape from this straight-
jacket but once we do, it is better to concentrate on
medical student and doctor teaching.

® VHWs require much more than ‘medical’ know-
ledge. They must be masters and mistresses of their
culture and be familiar with basic agricultural,
educational and public health principles. Most
important, they must understand the political
situation in their country and the political nature of
their work (see ‘critical awareness’ below).

® Most VHW teaching will be at village level whereas
most doctors work at small town or city level. It is,
however, important that VHWSs and doctors have
contact and learn how the other works, to reduce the
mystique that inevitably arises from ignorance. The
same is true for the others who work with VHWs,
e.g. agricultural extension workers, education
extension workers, women’s group leaders and local
political organizers.

Nurses, medical assistants, ‘paramedics’

These health workers are traditionally taught by
doctors but not vice versa. Why not? (See Fig. 1.6.2.) 1
suggest that the reason is that doctors are supposed to be
repositories of knowledge whereas nurses and
‘paramedics’ (in which blanket term I include speech
therapists,  physiotherapists and  occupational
therapists) are supposed to possess skills. This clearly is
a gross exaggeration since doctors have skills in
addition to knowledge, whereas the others have much
knowledge not shared by doctors. There must therefore
be a case for cross-fertilization. In addition, all these
workers are expected to be part of a team in which the
doctor is not necessarily the leader. Team relationships
do not come easily to many teachers and must be
worked at. Such work should start in the student stage
with different cadres learning together. Joint project
work is a better means to this end than sitting together
in a classroom, though the greater number of
‘paramedics’ than doctors leads to an unbalanced
group, particularly if nurse students are included.
Team-work aside, is it appropriate for doctors to
teach nurse students? In many hospitals it will be
essential to draw upon doctors but this should be done
with care. On the positive side, the teaching contact
should improve informal relationships between doctors
and nurse teachers. However, doctors’ teaching may
lack relevance because of their failure to understand the
level of knowledge required by nurse students. Greater
guidance on nurses’ learning objectives should be
obtained from nurse tutors. There is a risk of the

medical/nursing hierarchy (with its sexist overtones)
entering the classroom (the ‘oh great doctor’ problem)
and doctors should be aware of this.

As with all teaching, careful thought should be given
to teaching methods and over-reliance on the lecture
should be avoided. Bedside teaching of nurses (as of
medical students) can be an effective method if properly
used.

Medical students and doctors

The peripatetic nature of many medical students means
that there are few readers of this book who will not
encounter them either on electives or rural placements.
Those meeting them in a more formal way will find
guidance elsewhere.® What medical students relish
about working in a district hospital in a developing
country is the clinical experience. They see a wide
variety of acute diseases and are given responsibility for
patient care in a way which is rarely possible in their
own medical school. The teacher should ensure that the
student is not over-taxed, that a source of assistance is
always available, and that a holistic attitude is
engendered towards the local people and the com-
munity. There should therefore be a balance between
cure and prevention, between hospital and community,
and between Western and traditional medicine. The
teacher should help the student to understand the
‘whys’ of disease seen commonly on the ward - partic-
ularly malnutrition and diarrhoeal disease (see
Fig. 1.1.8).

The hospital-based doctor should also if possible
consider the learning needs of doctors in the area who
do not have access to ‘continuing medical education’.
Are TALC (Teaching Aids at Low Cost) slides in use?
Is there a local medical society where problem cases can
be presented? What about starting a journal club or a
local newsletter? Could the scope of the national
medical journal be widened? Unfortunately many such
journals are heavily medical and disease-orientated,
but are short of papers and may welcome an influx of
fresh ideas.

Postgraduate teaching

Postgraduate teaching (or ‘continuing medical
education’, the current in-term) will require input at
national as well as at district level but the awareness
of the district paediatrician of doctors’ needs will
be very helpful. What kind of learning facilities will
attract doctors to work in rural areas? Three require-
ments (often all lacking) are diplomas, courses and
resources.




Blocks to better teaching and learning, and how to overcome them

Diplomas It is generally regarded as better for doctors
to obtain a postgraduate specialist diploma in their own
country than abroad. Specialist training in a developed
country encourages the ‘brain-drain’ and is not often
appropriate to the needs of the developing country.
Courses or attachments which are individually chosen
with the needs of the poorer country in mind, do have
merit. Local postgraduate diplomas should include
experience at primary care level and should emphasize
the priority of primary health care (PHC); they should
also place an emphasis on teaching, research and
management as well as on clinical skills.”

It may be hard for a doctor working in a rural hospital
to find time to study for a diploma, and provision of
study time should be seen as a priority by the employing
authority.

Courses Training requires more than simply studying
for an exam and working in a busy job. Courses should
be available at a national level (to cover teaching,
research and management as well as the clinical areas)
and time be made available to attend them - this is a
financial issue which doctors might do better to
campaign over than salary levels. However, there is
also a case for organizing courses which can be pursued
by post (‘distance learning’). In either case, the trainee
should be allocated to a tutor who will supervise his or
her training needs.

Resources These are often in short supply. It should be
the task of a Postgraduate Dean to ensure that all
hospitals have appropriate learning tools which will
include books (preferably appropriate reduced price
editions), selected journals, tape-slide sets and the
means to view them, an overhead projector, and any
material produced nationally such as a newsletter.
An important way in which the central hospital can
support primary care is by sending specialists on
teaching/consultation visits, which can include
operating visits and medical out-patient clinics.

Blocks to better teaching and learning,
and how to overcome them

Blocks to teaching

Perhaps the greatest block is the teacher who pays little
attention to the learning needs of students, and to the
eventual aims of a teaching programme. When the
emphasis is on the teacher rather than on the learner,
little attention is paid to the organization of teaching
and to the methods used. However, owing to the failure
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of many medical schools to evaluate their own teaching,
and the busy work pattern of most doctors, this
deficiency 1s entirely understandable and is no
reflection on the dedication of many doctor-teachers.

Blocks to learning

Lack of motivation is perhaps the greatest block to
learning and this constraint should be recognized. An
air of enthusiasm in a hospital for teaching sessions may
take time to build up but is a necessary background
factor in continuing medical education.

It is also hard for students to learn if inappropriate
methods (such as lectures) are used persistently.
Shortage of materials is another common block. There
are students who have never been taught ‘how to learn’
and the knowledge they acquire is not retained. Finally,
some of the subjects that students really need to learn
about (how to teach, how to manage, how to solve
problems) may not be taught in their locality.

How better to teach

Enthusiasm in the teacher is thought by students to be
more important than the method used. The next step is
to plan any formal teaching you do. Werner! has
valuable comments on alternative teaching methods
which though specially aimed at health worker training,
are very relevant for doctors. He points out that ‘the
way they (health workers) teach can either break-down
or build up people’s self-confidence .” Doctors
should examine carefully different approaches to
learning - we tend automatically to adopt the lecture
method because we were exposed to it ourselves, but it
is a technique which discourages active thinking (see
Fig. 1.6.3). The good teacher should encourage critical
thinking and exploration of ideas by the students. This
is much easier to do in a small group situation than a
lecture theatre.

Doctors do not take easily to this form of teaching; it
fits more easily into our authoritarian role to stand up at
the front of a class and give a talk. Try to gain
experience of other techniques by seeing them in action.
Cox and Ewen® provide many helpful suggestions.
Role play is of great value in encouraging students to
question their own attitudes - this method is also
particularly good for teaching multidisciplinary groups
when there is an emphasis on team work. The first step
in improving one’s teaching is to think about the
students’ learning needs and how one’s own style
matches them. Obtain feedback from students and
colleagues on your technique, and perhaps tape a
lecture and listen to yourself. Is there a course on
teaching methods (perhaps at a teacher’s training
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Fig. 1.6.2 All doctors should learn how to teach medical students. Nurses should also be involved in teaching medical students.

(Courtesy of Taffy Naisho, AMREF, Nairobi.)

college) that you could attend? This should be
obligatory for all medical school teachers.

Critical awareness

Teaching about health must also include teaching about
people and their role in society. Doctors may not be
much involved in this kind of teaching but should know
about, and may wish to learn from, Freire’s methods
which are further discussed in Ref. 1. Paulo Freire was
a Brazilian educator who used challenging techniques
to teach literacy in the 1960s. Freire described three
stages of awareness: magical awareness, when people
explain the world about them in terms of myths and
magic; naive awareness, when there is incomplete
understanding of the social world, and an imitation of
the élite but no attempt to change the social order; and
critical awareness. People at this stage look more
carefully at the causes of social problems and explain
them through observation rather than by magic. As this
awareness deepens, people develop a greater sense of
self-worth and they feel able to take social action to
bring about change. Awareness raising is brought
about through group dialogue. The group leader’s
main role is to ask questions (using key words and
pictures) which act as discussion starters. The group
discussion aims to help the members gain confidence in
themselves, to examine and later take action to change
their situation, and to give them the tools to help control
their lives. The method was originally used for the lay
public but is also very relevant to health workers and
can be incorporated into any health teaching.

Those interested in this and other teaching methods
are referred to Ref. 1 and the other sources listed at the
end of the chapter.

The children’s doctor as a teacher in
practice

Much of the foregoing theory of medical teaching may
seem beyond the scope of the busy children’s doctor,
who is expected not only to provide curative care for the
very sick children in hospital but also to organize
preventive programmes in the district. Not all doctors
will wish to spend time on thinking about and planning
teaching, and those who are enthusiasts will feel that
already their techniques are quite adequate. This may
well be so but it is at least worth taking a few quiet
moments from time to time to think about what one is
doing. All of us are engaged in informal teaching with
patients, on ward rounds, in the clinic, during time-
consuming medical procedures, and in the course of
visits to outlying hospitals. Maybe there is room for
some improvement in how we convey our messages? In
formal teaching of nurses it is worth getting together
with the nurse tutors to discuss objectives. Too often a
set programme of medical lectures has been maintained
year after year and could do with updating. But this is
better done in consultation with the nurses themselves,
than by a medical imposition.

The interested teacher will find innumerable oppor-
tunities for extending the areas of teaching. Some ideas
which might be discussed locally are as follows:

® a refresher course for medical assistants in the
district;

a study day for teachers;

a local health newsletter;

input to the local press or radio on health issues;

a teaching/learning exchange with local traditional
healers;



Yes, sir.
Thank
you, sir.

of that idea !

Learn this and don't
ask why !

That's
right, sir

Fig. 1.6.3 A good teacher should encourage critical thinking.

® a child to child programme in local schools;
¢ an informal journal club or case presentation
sessions, perhaps with multidisciplinary input.

There is an old Chinese saying which well expresses
the good teacher’s approach:

Go in search of your people: love them, learn from them, plan
with them, serve them; begin with what they have, build on
what they know. But of the best leaders when their task is
accomplished, their work is done, the people all remark: ‘We
have done it ourselves’.
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Introduction

A five-year-old boy with scarlet fever was admitted
to a British isolation hospital. Alone in a cubicle, he
could see his parents call at the porters’ lodge to
enquire about him but there was no closer contact
during his whole admission. This was in the 1940s.
Forty years later, now a senior police officer, his eyes
filled with tears again as he described how distressed
he had been. At that age he could not understand
that his parents were actually denied access. Instead,
it seemed to him that they had chosen not to visit and
he had felt completely rejected at a time when he
needed them most.

Unhappily, this experience is not unique and
neither is it now past history. There are still children
all over the world whose time in hospital is one of
lonely bewilderment. However excellent and caring
the physical treatment of children may be, it is
substandard if it overlooks their emotional well-
being. Like anyone else, children not only have
disorders to be corrected but feelings to be
considered.

Reasons given for keeping parents out

A review of Western history may be helpful, so that
those in other countries can avoid similar errors of
judgment and so save their children unnecessary
suffering.

Ignorance of children’s needs

The first children’s hospital in Britain was opened in
Great Ormond Street, London, in 1852 but it was not
until the early 1900s that children’s wards were
established in British general hospitals. Until then,
children were cared for by nurses, physicians and
surgeons whose major experience was with adults.
Kind as most of them were, they had little insight into
the personal needs of their patients. As late as 1952,
only 25 per cent of British hospitals allowed daily
visiting by parents and rooming-in was largely confined
to normal neonatal care. Even today, ignorance
remains the biggest universal problem to be overcome
wherever children are cared for. Despite the increase in
paediatric training and the complexities of modern
paediatric care, there is still inadequate teaching on
how children think and how they may see what is done



for them as an abuse rather than a benefit (e.g. a child
recognizes the pain but not the purpose of an injection).
Physical care alone is not enough. Attention to a child’s
emotional well-being must include the maintenance of
close family ties.

Cross-infection

In the pre-immunization and pre-antibiotic eras, there
was a very real fear that illness would quickly travel
round a family if one member had an infectious disease.
Many old British gravestones tell us this, with their sad
lists of names of young children and their parents who
probably died during epidemics of measles, TB,
pertussis or diphtheria - all now preventable diseases.
Then, hospital care could be costly and many would die
at home. As time went on access to hospital became
easier. However, the fear of cross-infection meant that,
however young they were, patients were admitted into
solitary confinement and some would even die alone.
So persistent was the fear of cross-infection that, even
with the proven effectiveness of barrier nursing and
despite the increasing availability of antibiotics from the
1940s onwards, the tradition of strict isolation held.

Misplaced protectiveness

In Britain, by the 1950s (thanks to pioneer work by
sensitive paediatricians) children not only began to
have their own wards but also free visiting or rooming-
in by parents, although this was not so for those
requiring more intensive care. As antibiotics multi-
plied, resuscitation techniques improved as well so that
by the 1960s, nursing and medical care included
attention to more complex life-saving machinery. It was
falsely reasoned that because this could make the
relatives anxious, they should be kept out as much as
possible. The patient as well as the equipment became
hospital property, so that visiting was strictly limited
and notices were put up outside hospital wards denying
access to all but two adult visitors. When special care
baby units were first set up in the UK, parents were
only allowed to look at their babies through a window in
the unit wall. By the early 1970s, mothers (but not at
first fathers!) were allowed into these units to handle
and feed their babies. Only since the late 1970s have
most units allowed free visiting by the whole family in
turn. Even now, this is not universally true either in
units for babies or on wards for older children.
Another misunderstanding often quoted was that
young children were upset if visitors were allowed to
come and go and were thought to settle down much
better if nursed alone in hospital. It took the film 4 two
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year-old goes to hospital'! and work by writers such as
Bowlby? to understand that protest is a child’s natural
response to separation, to be followed by withdrawal,
apathy and pining (the so-called ‘settling down’) if
separation becomes protracted. Rejection of the
returning parent or superficial sociability with hospital
staff should not be treated as a joke, or an indication of
staff popularity, but seen as a sign of seriously damaged
emotions. This is now seen to be so important in Britain
that, since 1964, the government’s Department of
Health and Social Security requires that any new
children’s wards must include accommodation for
resident parents.

Overcrowding

In some parts of the world, where wards are badly over-
crowded, it may be said that visitors get in the way of
the ward’s work and are to be discouraged. As such
places often have a nursing shortage, it may be better to
encourage attendants to come in to help with the child’s
nursing. There are already encouraging reports that
this is happening and that wherever relatives help with
the nursing the child is happier.®*

Confidentiality

Senior doctors have been known to complain that they
cannot speak privately to a child’s parents if every other
child has visitors who may overhear. Alternatively, the
noise on a full ward may make concentration difficult,
which could lead to errors of medical judgment.
However, it is well documented that children are less
likely to cry if their parents are there during waking
hours and a private corner can usually be found for
personal conversation.

Family problems

Parents sometimes find it hard to achieve either regular
visiting or staying with a child in hospital because of
distance, wage loss, the needs of other children,
personal illness, or ignorance. Where there is an
extended family, someone may well come to the rescue
in a crisis if the child’s needs are put first, but ignorance
about such needs is the biggest reason for both profes-
sionals and parents to neglect them. Absence of visitors
may be a marker of a child’s social deprivation and
special efforts should be made to help such a family.
Some of these arguments against parents rooming-in
may sound all too familiar, as far too many of those
caring for children still let them down badly by treating
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Fig. 1.7.1 Physical care alone is not enough.
their bodies well but ignoring their need for personal
understanding (Fig. 1.7.1).

How children see our treatment of
them

The art of all successful care-giving is to learn to see
things from the patient’s point of view. Perhaps the
biggest single mistake we make in caring for children is
to think that they see things as we do. In the great
activity of our busy clinics and wards full of acutely ill or
dying children, it is all too easy to overlook this aspect of
care. In so doing we may save lives but leave emotional
scars. Each age group is at risk.

Newborn babies

Many parents and professionals caring for babies see
them almost like dolls - interesting and needing

attention but mindless. Others may say, even of very
young infants, that they are deliberately naughty or
spiteful. Both these attitudes are wrong. Although
babies are dependent on others for food and care, they
also show a personal responsiveness which indicates a
deep-seated interest in other people. It seems that, to
them, personal relationships matter most. We now
know that the sensory pathways of a newborn baby
(touch, taste, smell, sound and vision) are all set at birth
to respond best to human contact.’ Breast-feeding
babies can indicate at five days that they know their own
mother by smell. On the first day of life, the most
interesting pattern for a baby to look at is that of a face
and the distance at which the child’s eyes focus best is
that between the parent’s face and the holding arm
(Fig. 1.7.2).

Because babies are born to relate, it may be very
hurtful to remove them at birth to recover from the
shock of being born, either alone or in a nursery with
other babies in the same state. Should not each
newcomer receive a loving welcome from their nearest
and dearest? Instead, babies are subjected to being
weighed, injected, bathed and swaddled - all extra-
ordinary experiences after the confines of the womb and
usually done by busy and sometimes impersonal hands.
In many countries now, cultural traditions have been
changed to allow the father into the delivery room and
to allow both parents to have time with their baby right
from the start, surely a fitting climax to all their
expectations as well as being a comfort to the child.

Even if the baby is ill and needs special care, this
early contact is to be encouraged. It has been shown
that there is less cross-infection, not more, if parents are
taught and allowed to handle their own children. The

Fig. 1.7.2 The baby’s focal distance.




Fig. 1.7.3 A photograph for use between visits.

child becomes used to their organisms (to be met at
home eventually anyway) and at the same time their
relationships are all strengthened. Sadly, there are still
centres where parents are kept out, even though at least
one study has indicated that there is a risk of child abuse
later if early attachment is interfered with in this way.®
The roots of a relationship, present before birth, must
be encouraged to grow stronger as soon as the child is
born. Wealthier countries have the practice of giving a
photograph of the baby to parents to keep the feelings
warm (Fig. 1.7.3). Poorer countries could experiment
with drawings, or giving a piece of the baby’s hair as a
momento.

The first year

A child in close contact with parents may indicate
within weeks that their faces are familiar when seen in a
group. By five months, a parent who has been away will
be welcomed back with open arms and a broad smile.
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By about ten months a child will start to search for a
hidden object, so showing that what is not seen is still
known to exist. This is known as the concept of
permanence and until it is grasped, out of sight is out of
existence. This is true of people as well as objects. If a
child without this concept is admitted to hospital alone
(or a mother admitted without her baby) there will be
bewilderment and a sense of loss without any real
knowledge of what has happened. Once the concept of
permanence is achieved, however, the child will know
that the parent is somewhere else and the sudden inter-
ruption of a previously close relationship (as when a
child has been breast-fed but is separated from the
mother) will cause acute misery and pining. In the
child’s eyes, this abandonment is impossible to
understand (Fig. 1.7.4). In countries where the
physical closeness has been the greatest, the sense of loss
will be greater still, yet sadly it is in these very countries
that weaning practices may include sending the child
away. From riding on his mother’s back, sharing her
bed and having access to her breast, the child is
suddenly out in the cold and has no idea that this was
done with good intention. For some, the subsequent
misery may be at least in part responsible for the advent
of kwashiorkor (a syndrome associated with severe
calorie and protein deficiency) and could be provoked
by hospital admission if the mother did not come too
(see pp. 335-57). We must therefore clarify the
relationship of any attendant in hospital, neither
assuming that she is the mother nor that she will be the
permanent care-giver. Teaching about the child’s
needs must be given to the person who will give ongoing
care and must include instruction on emotional as well
as physical needs.

One to six-year-olds

As the years go by, a child’s experiences will train
intelligence and understanding but (although we were
all children once) it surprises most adults to be shown
how long it takes for a child to learn that things are not
always what they seem. Imagine that you are already
feeling quite ill, but are taken out of your own bed to see
an alien person, three times your size and wearing
strange clothes, who at once removes you from your
family. You are taken into a big white room full of
unfamiliar objects and the stranger holds you down on a
table whilst someone else starts to torture you with
sharp instruments pushed into your arm, head or back.
How terrifying this would be and you might emerge
scarred for life. Yet this happens all the time to small
children when it is hospital practice to exclude parents
whilst procedures are being performed. Everyone but
the child knows that this is intended for their good and
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Fig. 1.7.4 Abandonment is
understand.

impossible for a child to

very few stop to think of the damage actually being
done.

Children cannot be spared confusion and even
distress, but to be lovingly supported through such
experiences helps them to grow up instead of being
permanently hurt. It is important both to offer comfort
after inflicting a necessary pain and also to have on
hand someone familiar and trusted to offer further
reassurance. Hospitals with staff shortages may
actually do their patients a good turn if they depend on
parents for nursing care. Even uneducated village
people can be taught simple nursing procedures (such
as guarding a drip) which upset a child far less when
done with care by relatives than they would if
performed by a busy professional (Fig. 1.7.5).

Six to 12-year-olds

It is a sad fact that this age group may still be nursed on
adult wards when paediatric beds are limited, or the

Fig. 1.7.5 Recovery is quicker with a parent present.

special needs of children are unrecognized. Yet an adult
way of thought does not emerge until adolescence and it
is not in the child’s best interests to be out of a paediatric
environment. Even though younger children may copy
adult phrases or behaviour, this is done entirely without
insight. A child will still match experiences and ideas
with those previously encountered and the ability to
perceive differences and make correct deductions takes
years to develop. It takes even longer to see things in
depth and to understand double meanings.

If a family member stays with a child, or at least visits
regularly, there is someone familiar to ask, but we must
warn relatives (and staff) not to laugh at a child’s
misconceptions. To be humiliated means not to ask
again and so to suffer unnecessary confusion and
distress.

Over 12 years

Children now begin to understand adult behaviour
and thought a little more, though inexperience and



immaturity mean that such understanding is still
incomplete. Also, we all become less confident in
unfamiliar surroundings. Even an adult admitted to
hospital can feel very overwhelmed, so that regular
visiting by family and friends is important as
reassurance, although a constant attendant is not as
necessary at this age.

Play in hospital

Play material need not be expensive’ but is much
neglected. Play is not simply a way of keeping children
occupied and out of the way, but an opportunity to offer
experiences which can both educate the child and
enlighten the observer. The child’s understanding can
grow if toys or games are available which teach about
the body and about hospital procedures, making
treatment less fearful for children of six years old or
over. Younger children may be helped by acting out in
play what they think has been happening: thus, a child
seen to be violently beating a doll, or sticking sharp
objects into it, may be showing how physiotherapy or
an injection have been perceived as physical assault.
Such insight gives an opportunity for parents or staff to
demonstrate affectionate reassurance, even if the mind
is too young to grasp the concept of treatment itself, so
that bewilderment will then be less overwhelming.
Even a very sick child can ‘play with the eyes’ by having
interesting things to look at and will be comforted by
being told a story or hearing a song. Many children
have a precious object (Fig. 1.7.6) and if so this should
go to hospital, too, as a comfort. Parents and others
should be encouraged to meet these needs.

A visit to hospital is an opportunity for everyone to
grow in understanding about the need for stimulation
as an aid to development, but all too few hospitals take
any trouble over this and children are still nursed in
colourless and unstimulating wards with little to take
their minds off their troubles.

The dying child

A child may be too ill to take much of an interest in
activities but when dying, there is an even greater
importance for loved members of the family to be close
by. In neonatal care, after an accident, or with over-
whelming infection, death may come suddenly. Parents
need to be included, however intensive the care. Their
voices probably reach even an unconscious child.
Sudden bereavement is usually the hardest to cope with
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Fig. 1.7.6 Each with her ‘baby’.

and parents themselves need to be prepared for what is
happening.

When the process of dying is slower, the relationships
established in life must be allowed to stand firm right up
to the time of death. Physical comfort may be achieved
by drugs and this will need to be explained to the
parents who could otherwise worry about it.

Spiritual and emotional comfort cannot be pre-
scribed but must be permitted by the hospital team,
otherwise many parents will take their child away to
seek this help elsewhere. Not all religions offer hope
beyond death, but staff who have such hope themselves
may find that parents want to hear this good news at a
time when all other supports have failed. To give them
quality time may be difficult in a busy schedule but is
itself a recognition that child and family are more than
mere physical presences. To offer personal, rather than
merely professional care, may be to see life changed for
the better, even at the end.
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How can we change hospital
attitudes?

At this stage, we may have a vision of what could be
done to humanize the care of sick children and their
families, but feel that we can never get policies changed
in our own hospital. Space and money may be scarce,
staff and government may be unsympathetic. It does
take time to change attitudes but here are a few
suggestions.

Teach by example Change will already have started if
each of us becomes committed to seeing the emotional
well-being of children as a high priority in care and by
earnestly aiming to improve this in our own place of
work rather than dismissing it as an optional extra.

Encourage the nurses Nurses are nurses because they
have kind hearts. Many have children of their own.
Tutorials on how children think are always welcomed
by nursing staff. On an average ward, they may also see
the benefits for themselves, as well as for the child, when
a breast-feeding mother does much of the nursing
herself (Fig. 1.7.7). It is only a step from this to see that
older children would also be more contented and
receive their treatment better when they are with
someone known to them. Nurses can be relieved to
know that parents may be taught basic skills (such as
oral rehydration) and that to include teaching on basic
hygiene may keep a child out of hospital next time. If
parents are allowed to participate in care, nurses are
liberated from doing everything for the children and
will have more time to spend on such instruction.

Emphasis on health education Everyone working in
hospital, at whatever level, should be a teacher and all
should be encouraged to see this as part of their care in
cooperation with the local child health demonstrators.?

P e —— W

Fig. 1.7.7 Basic equipment but personal care.

Parents on the ward form a captive audience and
teaching should include reference to the child’s
emotional needs and the use of play. Helpful guidance
is available at low cost.’

Influence local hospital administrators This may be a
harder task, as providing accommodation and possibly
food for resident relatives is not immediately seen as
cost-effective. The preventive aspects of such involve-
ment could be emphasized (50 per cent of paediatric
admissions are likely to be due to preventable disease)
so to seize the opportunity for health education is a
serious responsibility. Evidence from research indicates
that the children recover more quickly (and so cost less!)
if they are treated more personally.’” Such research
may be more impressive if conducted locally. It should
also be emphasized that it is up-to-date to conduct
paediatric care in this way so that the hospital’s
reputation is at stake. Support from parents, including
those who may represent authority such as ministers or
their wives, can be invaluable in encouraging a change
of attitude both locally and in government circles. In
our own hospital in the UK this has resulted in fund-
raising in the local community, producing enough
money to build a parents’ rest-room off the ward,
folding beds for parents to use on the ward at night and
a play room with ample play materials for the
children - all given voluntarily by concerned friends of
the hospital who were made aware of our needs.

The practicalities of involving parents
in the hospital care of children

Nursing and medical minds must put aside time to
discuss what is needed locally and how to produce it.
The experience of others will be helpful here.!!:!2 For
some, this will involve reorganization rather than
expense. Others will have to think how to provide
accommodation for resident parents, the best option
from the child’s viewpoint being a foldaway bed or mat
close by the cot. (At home, they may share a bed, but
hospitals have concrete floors as well as drips and other
equipment to consider.) Toilet, laundry and eating
facilities, however basic, need to be provided.
Personnel trained in health education may also be
nurses or even sweepers. There must be someone to act
as social worker to help families work out their priorities
in financial and supportive terms for the child in
hospital. Depending on the size of the hospital, one
person may have to supervise others or fulfil all these
roles. This person must be identified as having this
responsibility if plans are to develop into more than



dreams and if parents are to be better informed as a
result of the hospital experience.

The word ‘parents’ rather than ‘mothers’ is used
deliberately here. For years we have spoken of maternal
and child health as though one-parent families were the
norm! Fathers have become a neglected species, yet
unless the father is committed to the child’s health, he
will not ensure that the family income is fairly divided.
Involving him in the child’s care may to him be a
compliment to his importance and to the mother a relief
that her burden is shared (Fig. 1.7.8). In some cultures
this may be hard to get across, but to encourage
awareness of how the child thinks and develops provides
an intellectual interest for the father which comple-
ments the mother’s tender, loving care. In an extended
family, other relatives may take a share in the child’s
care, but parents and grandmothers remain the prime
targets for health education.

Fig. 1.7.8 Father is important too.

References 127

Including parents will save lives

One of the first things to strike me on arrival in East
Africa was the sad, withdrawn expression in the eyes of
many children with kwashiorkor. It became clear that
many of these children had suffered a sudden, and to
them inexplicable, interruption in a very close relation-
ship, usually with the mother'3. Some of these children
died.

In contrast to these sad expressions, the radiant faces
of two mothers will always stay in my memory. The first
mother addressed a packed lecture theatre in her own
language. It needed no interpreter to tell us of her joy in
the transformation of her malnourished child to the
happy little person sitting on her back and peeping over
her shoulder as she spoke to us. Her message was very
simple. Someone had taught her about the correct food
for the child and she herself had given it. Physical
nutrition and emotional nurture had gone on together,
the child’s life had been saved and she was taking back
to the village not only the ‘before and after’ photo-
graphs but missionary zeal to teach others also.

The second woman was equally radiant. Her toddler
had come in with diphtheria and required a tracheo-
stomy. During this serious illness he contracted measles
with pneumonia. His mother stayed at his side through-
out the weeks of his illness, watching his drip, coping
with nasogastric feeding, collecting his medication and
guarding his tracheostomy. What sleep she had was on
a small bench at his cotside and her only food was the
ward’s very simple diet. The combination of over-
crowding with shortage of nurses almost certainly
meant that he would have died without her devotion.
Any other children she had could be spared this
experience as she was taught about immunization
during her stay, so perhaps other lives would be saved.
The pride and pleasure on her face as she hitched him
on to her back to take him home, was to us the most
vivid testimonial that children in hospital do need to be
accompanied by someone who loves them and that this
can be life-saving.
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In the past decade efforts have been made to reduce
infant mortality in developing countries by primary
health care interventions such as immunization pro-
grammes, the use of oral rehydration fluids for acute
diarrhoea, breast-feeding, and growth monitoring.
Success has been recorded in many regions including
some of the poorest countries with high infant mortality
rates. However, these interventions do not attack the
fundamental causes of malnutrition and infection early
enough to produce the needed long-term impact on
health which is determined in the fetus and newborn.

It is generally accepted in most developing countries
that about half the infant mortality occurs in the first
four weeks of life (neonatal period) and half the
neonatal deaths occur in the first week. Therefore,
attention should be focussed on mothers and their
newborn babies to improve survival. But in developing
countries today most pregnant women do not receive
health care, many births are not attended by trained
people, and very little, if any, medical care is provided
for newborn babies. Maternal and child health (MCH)
services have been introduced as primary health care in
most developing countries. Perinatal health care for the
pregnant mother and her newborn baby are integral
aspects of MCH and primary health care, and should
be given high priority, particularly in developing
countries where the majority of births in the world
(estimated at 130 millions annually) take place. The
perinatal period occupies less than 0.5 per cent of the
average life span, yet in a number of developing coun-
tries there are more deaths within this period than
during the next 30 years of life.

A healthy mother is necessary to ensure the survival

and health of her children. If a mother dies, her infants
and children are at great risk. Maternal health during
pregnancy and safe delivery will therefore be
considered in this book. Basic maternity services at
primary health centres will need to be supported by
good secondary and tertiary levels of care that are
within the reach of women in the community, so that
appropriate referrals may be made without undue
delay. Facilities such as maternity villages or a mobile
emergency service have been introduced in some
countries with significant influence on improving
maternal survival during obstetric emergencies.
Survival of the newborn baby in the first days and
weeks after birth has always been hazardous, until the
introduction of maternity services into industrialized
countries during the twentieth century. Traditional
African and Asian communities continue to delay
giving the newborn baby a name until the end of the
first month. This practice is a reflection of the
precarious existence of the neonate because of poor care
provided for pregnant women and their babies. Basic
interventions during pregnancy, labour, delivery and
the postnatal period could greatly improve the survival
of mothers and newborn babies. Some of these
measures include protection against malaria, and the
administration of tetanus toxoid to pregnant mothers;
the identification of high-risk pregnancies for transfer to
hospital; birth to be attended by trained health workers
with sterile equipment who are able to resuscitate the
neonate if necessary; and supervision of breast-feeding
soon after delivery, prevention of infection, and
management of neonatal jaundice. Low-birth-weight
infants (weighing less than 2500 g) have a higher death
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rate than heavier babies. More than 90 per cent of the
world’s 21 million low-birth-weight infants are born in
developing countries. Factors contributing to this
condition range from poor maternal nutrition and ill-
health to premature delivery associated with short
interval (less than two years) between pregnancies. Pro-
longing the birth interval beyond two years would
reduce the infant mortality by 10 per cent and the
mortality from one to four years by 16 per cent. The
health of mother and infant improves if there are longer
intervals between births. The survival of newborn
babies has a positive effect on the acceptance of family
planning by parents (Fig. 2.1.1); 60-70 per cent of
women in Costa Rica, Peru, Bangladesh, Sri Lanka
and Thailand with three living children wanted no
further pregnancies. This influence on contraception is
a strong argument in favour of maternal, prenatal,
perinatal and neonatal care, and for introducing a new
section to the fourth edition of this well-known book.

Perinatal mortality in developing
countries

Definition

Perinatal mortality defined by the Ninth Revision of
the International Classification of Diseases (ICD) com-
prises late fetal deaths or stillbirths and deaths in the
first week of life (early neonatal deaths). The Ninth

Revision recommends that babies chosen for inclusion
in perinatal mortality statistics should be those above a
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Fig. 2.1.1 Percentages of women with three living children
who want no further pregnancies. (Adapted from Maine D.
Family Planning: Its Impact on the Health of Women and
Children. New York, The Centre for Population and Family
Health, Columbia University, 1981.)

minimum birth weight, and if this is not available,
gestation or body length should be used. The minimum
values for inclusion in national and international
perinatal statistics are shown in Table 2.1.1.

The duration of gestation is measured from the first
day of the last normal menstrual period. Gestational
age is expressed in completed days or completed
weeks - events occurring from 280 to 293 days after the
onset of the last normal menstrual period are
considered to have occurred at 40 weeks of gestation.
(See Fig. 2.1.2).

The International Classification of Disecases is
revised every 10 years and the Tenth Revision is due
soon. Whatever new recommendations are made for
perinatal statistics, it would be difficult to improve on
the proposals for international perinatal statistics in the
Ninth Revision, particularly in developing countries
where perinatal mortality statistics are difficult to
obtain, and, those that are available are collected in
hospitals. Data on perinatal deaths in the community
where most babies are born, are generally not available
in developing countries.

Why consider perinatal mortality?

While infant mortality rate (IMR) is a measure of socio-
economic development of a country, indicators such as
maternal deaths and perinatal mortality reflect the
health status of women and the quality of health care
received during pregnancy, labour, delivery and in the
early days oflife. This has been seen in the development
of health care for mothers and newborn infants in the
United Kingdom from the second decade of the
twentieth century until now. Four phases of develop-
ment have been identified:

1. 1910-30 both maternal mortality and perinatal
mortality rates were high, and this led to the
licensing of midwives.

2. 1931-40, maternal mortality gradually decreased
but perinatal mortality remained high - sulphon-

Table 2.1.1 Definition of babies for inclusion in national and
international perinatal statistics

National International
perinatal perinatal
Minimum value statistics statistics
Birth weight 500 g 1000 g
Gestational age 22 weeks 28 weeks
Body length
(crown-heel) 25 cm 35cm




Firstday
of last Preterm Term
menstrual less than 37 (259-293
period completed days)
weeks
(259 days)
Conception
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Post-term
completed
42 weeks
(294 days
or more)

37

amides were used to treat infections during this
decade.

. 1941-70 saw a rapid decline in maternal mortality to
its present low level associated with the liberal use of
Caesarean section, blood transfusion and anti-
biotics, but the perinatal mortality rate para-
doxically increased.

. 1970-89, maternal mortality remained low and
perinatal mortality declined substantially to its
present low level in association with introduction of
neonatal care units and technological improve-
ments.

Experience in developed countries including the
United Kingdom has confirmed the value of birth
weight specific mortality, after excluding lethal mal-
formations, as a sensitive indicator of health care
quality.! Where health care is rudimentary, the death
rate among infants weighing more than 2500 g at birth
is high; this perinatal mortality rate improves when an
effective system of health care for mothers and babies is
provided in the community. Perinatal deaths and
prevalence of low birth weight are two simple measures
to monitor health care provided for women and their
offspring. As the health status of a community
improves, the perinatal mortality rate decreases.

A population with a higher than average proportion
of low-birth-weight infants will have a higher crude
perinatal mortality rate. Fifty-seven per cent of
perinatal deaths occurred among babies with a birth
weight of less than 2500 g although they constituted
only 10.8 per cent of births in Cuba in 1973.2 To
determine how well newborn infants are being cared
for, it is necessary to calculate the risks of death within
different birth weight bands. Comparison of birth
weight specific mortality rates indicate trends in
mortality within the same population or in different
populations with similar mean birth weights and birth
weight distributions.

Other factors influencing perinatal mortality in
developing countries are maternal age and parity. A

42 weeks Fig. 2.1.2 Gestational age.

population-based study in rural Kenya® showed that
maternal age of 35 years or more and parity of seven or
more were associated with increased perinatal
mortality. A history of previous perinatal death and
breech delivery were also associated with higher
perinatal mortality. Studies have shown that for a given
maternal weight, mothers who are taller give birth to
heavier babies, whereas mothers who are fatter give
birth to lighter babies. However, a study in an urban
hospital in Uganda indicated that maternal weight of
less than 55 kg was associated with increased perinatal
deaths and low-birth-weight babies.* It is clear that
more community-based controlled studies are needed
in developing countries to identify risk factors asso-
ciated with perinatal deaths, in order that interventions
may be introduced for better survival.

Causes of perinatal deaths

Ideally, causes of perinatal deaths should be based on
data collected in the community. But most studies on
perinatal mortality have been done on deliveries in
hospitals. Classification of perinatal deaths into ante-
partum, intrapartum, and early neonatal deaths
provides a helpful framework for analysis. Intrapartum
deaths occur more often among normal babies than
low-birth-weight babies and are associated with
inadequate supervision of labour. A survey carried out
in Indian hospitals in 1977-9° reported a perinatal
mortality rate of 66.3 per 1000 total births, an incidence
of fresh stillbirths of 26.2 per 1000 total births and a
ratio of fresh stillbirths to macerated stillbirths of 1.5. In
a Nairobi birth survey the stillbirth rate was 23 per 1000
total births, the incidence of fresh stillbirth was 14.4 per
1000 total births and the ratio of fresh stillbirths to
macerated stillbirths was 1.7.% In European countries
where the perinatal mortality rate is around 10 per
1000, the incidence of fresh stillbirth is about 1 per
1000, and the ratio of fresh stillbirths to macerated still-
births is around 0.2. The above figures show that
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improvement in care of women in pregnancy, labour
and delivery produces a sharp decrease in the incidence
of fresh compared to macerated stillbirth.

Clinical classification of causes of perinatal deaths

This classification assists the identification of prevent-
able deaths where intervention is required. The
Aberdeen classification’ proposed in 1954 promoted the
use of eight categories: cause unknown (premature),
cause unknown (mature), trauma, pre-eclampsia, ante-
partum haemorrhage, congenital malformations,
maternal disease, and miscellaneous. Wigglesworth, in
1980, suggested a classification based on five patho-
logical groups analysed by birth weight.® This classi-
fication is simple and can be used where perinatal
pathology facilities are not available (Table 2.1.2).

If deaths due to asphyxia occurring in mature infants
(over 2500 ¢g) were high, this indicates a need to
improve care during labour and delivery by proper
management of obstructed labour and hypertensive
disorders, and preventing birth injury. In the rural
Kenya <tudy, half of all perinatal deaths were caused by
eitlier preterm delivery or birth trauma’.

Perinatal audit

Perinatal audit should arise from the clinical classi-
fication of perinatal deaths, when health workers learn
from discussion of the circumstances leading to deaths,
so that future clinical management may be improved.
Perinatal audit, initiated by hospital departments of
obstetrics and paediatrics would involve the active par-
ticipation of community-based personnel in maternal
and child health services who can identify and refer
high-risk mothers to appropriate levels of care.

Morbidity

In the perinatal period, morbidity may have long-term
effects of mental and physical handicap. Morbidity
affecting the fetus or neonate can originate at five
periods of development: preconception (genetically-
determined diseases), embryonic period (neural tube
defects), prenatal period (intrauterine growth retarda-
tion), intrapartum period (trauma), and neonatal
period (ineffective resuscitation at birth). Data collected
during the perinatal period would also identify causes of
morbidity.

Perinatal data collection

Perinatal mortality is the most reliable index of the
quality of antenatal and obstetric care. Most deaths in
the perinatal period (excluding congenital defects) are
the result of complications in pregnancy and childbirth.
Therefore, the following recommendations have been
made on perinatal data collection in developing
countries by the World Health Organization®:

e Maximal use should be made of available data while
taking into consideration their quality.

¢ Linkage of data held in different locations such as
hospitals, community health services and civil
registers should be explored to provide a more
reliable information system for routine surveillance.

® The epidemiology of perinatal mortality is required
if effective policies and interventions are to be for-
mulated and put into practice, especially outside the
hospital where the majority of births take place.

e Methodologies should be developed that are simple
and scientifically sound and which can be used at
community level in developing countries.

Table 2.1.2 Model form for classification of perinatal deaths (after Wigglesworth, 1980)

Conditions

Normally associated

formed Congenital with Asphyxia in Other
Birth weight macerated malformation immaturity labour (fresh specific Total
(9) SB (SB/NND) (NND) SB/NND) conditions births PNMR
<1000
1001-1500
1501-2000
2001-2500
over 2500
unknown
Total

(SB = Stillbirth; NND = Neonatal death; PNMR = Perinatal mortality rate)




® Improved understanding of risk factors related to
perinatal mortality makes possible timely antenatal
interventions and referral of high-risk mothers to
appropriate levels of care.

The collection of data on perinatal mortality and
morbidity requires registration of births and deaths,
and a system of records for pregnant women and the
outcome of their pregnancies, including birth weights.
Few developing countries have national statistics on
perinatal and maternal deaths today. However,
relevant data may be gathered from some hospitals but
this will not be an accurate reflection of the situation in
the community. If hospital and teaching institution staff
were to extend their interest to the community,
cooperation with primary health centres and village
leaders would make it possible to collect meaningful
information. Interest in the community must be
stimulated and harnessed to ensure collection of
statistics, their analysis and interpretation.

A good example of data collection of deaths in the
perinatal period has come from Curacao, the largest
island in the Netherland Antilles in the Caribbean.®
This survey analysed the 223 consecutive fetal and
neonatal deaths occuring in 6514 births over two years,
1984 and 1985. About 98 per cent of the deliveries took
place in hospital. Full autopsies were performed on 210
deaths (94 per cent). Perinatal deaths comprised both
fetal and neonatal deaths with a minimum birth weight
of 500 g. Infants who died within 28 days of life were
included. The crude death rate was 34.2 per 1000 total
births. Death was caused by problems of preterm birth
in 68 cases, 53 of whom were born before 28 weeks of
gestation. Other causes of death were associated with
asphyxia in 35, malformation in 28, maternal hyper-
tension in 25, antepartum haemorrhage in 19 and
miscellaneous (generalized infection, hydrops fetalis,
kernicterus) in 14. No specific cause could be found in
34 deaths of whom 32 were macerated stillbirths. The
authors of this study concluded that a substantial
reduction of perinatal mortality could be achieved by
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better fetal surveillance for fetal growth retardation,
improved clinical judgement and better management of
fetal distress, particularly in the 58 deaths (27 per cent)
at or after 28 weeks of gestation due to hypertension and
asphyxia, as well as many of the macerated stillbirths.
This study shows that it is possible to carry out a
population-based inquiry into fetal and neonatal
mortality in a region that is socially and economically
disadvantaged.
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Introduction

While maternal and child mortality and morbidity in
some parts of the world has improved consistently over
the last decades, in other areas pregnancy and child
bearing continue to take their unacceptable toll. In
1984, maternal deaths per 1000 births were 6.4 in
Africa, 4.2 in Asia and 2.7 in Latin America compared
with 0.3 1in all developed countries and less than 0.1 in
northern Europe. An estimated 500,000 women, 99 per
cent of whom are in developing countries, die every
year from pregnancy-related causes. The ‘Safe Mother-
hood Initiative’ was launched by the WHO in 1988 to
fund schemes to reduce maternal mortality in develop-
ing countries. Perinatal mortalities of more than 240
have been reported in unbooked emergency deliveries
in northern Nigeria compared with 15 per 1000 births
in Britain in the late 1970s. In these developing
countries women very often have limited status apart
from labouring in the fields and childbearing, which

commences too early in life and occurs far too often.
Although motherhood is so important, the mother is
often ill prepared and has few resources to fulfil this
role. As a result children are deprived. The health of the
woman from conception to middle age is very relevant
to the life of the offspring and can be represented as a

cycle:
/ Antenatal care \

Planned pregnancy Perinatal care

Delayed marriage WOMAN Continuing
health care
Employment Nutrition

\ Education /

All parts of the cycle should be of interest to doctors
who have contact with the child.




The choice of a mother

If thre neonate could choose its mother, it should choose
a woman between 20 and 35 years old with no more
than three existing children, the youngest of whom
should be at least two years old. When the mother was a
neonate, she should have been as welcome as her
brother and been given the same quality of care to
ensure good nutrition and prevention of disease in
childhood. When necessary, good medical and other
services should have been available to her; this would
usually mean a satisfactory income level in the family.
She should have been educated to secondary level, and
have a good basic knowledge of health. Ideally she
should have had a choice as to when she married, and a
choice as to when she became pregnant; acceptable
contraception should have been available to her
whenever she needed it. Hopefully, she would have
been spared infections like rheumatic heart disease and
tuberculosis which may mar future health. She should
be of such a build as to make cephalo-pelvic dis-
proportion unlikely.

Once she enters pregnancy in a stable marriage
situation, a mother should receive regular antenatal
care from early pregnancy, with adequate surveillance
to detect abnormality and suitable medical care and
treatment when necessary. The pregnancy should be
free of conditions which endanger the health and life of
the mother, and which prejudice the well-being of the
fetus, especially those which may result in pre-term
delivery, a light-for-dates infant or infection in the
fetus. This would include a healthy life-style with
freedom from hard physical work and from dangerous
social habits such as smoking, drinking alcohol and
partaking of other harmful drugs such as heroin.

Appropriate delivery should be planned with
provision for dealing with any high-risk situation which
may have arisen. Wherever the delivery takes place,
there should be meticulous attention to cleanliness and
prevention of infection. There should be clear guide-
lines for seclection and management of high-risk
labours.

Once the child is born the mother should have the
time, knowledge and advice to care for him/her in
sickness and in health.

For millions of neonates the choice of such a mother is
impossible and it is necessary for all doctors, especially
those who care for children, to do all they can to
improve the quality of life of women and the care avail-
able to them wherever they are. The aim must be to
plan the best use of available resources, to monitor the
operation of this plan and to seek more equity in the

Antenatal care 137

care of different groups such as rich and poor, urban
and rural.

Antenatal care

The value of antenatal care has been put beyond doubt
by a detailed survey in northern Nigeria! Three groups
of women were identified and their pregnancy out-
comes compared. One group received antenatal care
and remained free of complications throughout preg-
nancy (booked-healthy group). The next group
received antenatal care but each woman had had at
least one major complication during pregnancy
(booked-complication group). The third group was
classified as unbooked-emergencies. Maternal mor-
tality rate per 1000 deliveries was 0.4 in the booked -
healthy group, 3.7 in the booked-complication group
and 29 in the unbooked-emergencies. Perinatal
mortality rate per 1000 singleton births was 22 in the
booked-healthy group, 74 in the booked-complication
group and 243 in the unbooked-emergencies.

The principles of antenatal care are the same whether
the mother is a poor, illiterate person living in a city
slum or rural village, or rich and educated and living
within easy reach of modern medical care.

The aim should always be that the mother is seen as
early as possible in pregnancy, so that pre-existing
maternal disease can be diagnosed, monitored and
treated, and that pregnancy complications can be anti-
cipated, prevented, diagnosed early and managed in
the best possible way. Ideally mothers should be as
healthy, if not healthier, after delivery as they were at
the time of conception.

However, it is evident that though the principles of
care are the same in all women, the method of delivery
of care can initially be varied according to the presence
of risk factors, and later according to the presence of
complications (see Table 2.2.1).

The actual criteria for transfer will vary from place to
place, depending on the quality and training both of
primary care workers and doctors, on the equipment
and facilities available and on the terrain and distances
over which patients will need to be taken. An upgraded
primary health centre in India could well be a suitable
venue for a Caesarean section, whereas in another
situation any patient in whom operative delivery may
be necessary should be transferred to a maternity
village a few weeks before delivery.

However, it is important that an obstetric service in a
given situation should be a managed one and that all
levels of workers should know when to refer or transfer a
mother during the antenatal period.
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Table 2.2.1 Examples of risk factors and complications
where hospital booking should be considered or arranged

Maternal disease
Malnutrition
Anaemia
Hepatitis
Respiratory conditions
Heart disease
Diabetes
Hypertension
Renal disease
Past obstetric performance
Elderly primigravida/prolonged infertility
Multiparity (5+)
Bad obstetric history (e.g. stillbirth, neonatal death)
Past Caesarean section/symphysiotomy/instrumental
delivery/VVF repair
Past third stage abnormality (PPH retained placenta)
Present pregnancy
Pre-eclampsia/eclampsia
Antepartum haemorrhage
Malpresentation and unstable lie
Hydramnios
Multiple pregnancy
Intrauterine growth retardation

PPH = post partum haemorrhage; VVF = vesico-vaginal
fistula.

Risk factors

It is important that the pregnant woman is seen as early
as possible in pregnancy, so that the antenatal attendant
can document risk factors in the pregnancy, and classify
the mother as low, middle or high risk. To do this, all
mothers should have a careful history taken, and this
should include details of personal and family health, a
detailed history of past pregnancies and deliveries, and
a history of the present pregnancy. This should be
followed by a clinical examination, and whatever
investigations are available and appropriate. The
attendant who performs this examination should have
clear guidelines about the management of each risk
group, and a provisional plan for antenatal care and
delivery should be made. Risk factors should be sought
at each subsequent antenatal visit, and the same
principles of management applied.

Maternal disease

Many mothers will enter a pregnancy without ever
having had a medical examination, and the first
antenatal visit is an excellent opportunity to review
their state of health. This is important in order to
improve the health of the mother and because many

conditions deteriorate during pregnancy or contribute
to pregnancy complications, which in turn adversely
affect fetal outcome.

Maternal nutritional status

Ideally a woman should be well nourished at the
beginning of pregnancy. In normal pregnancy there is
considerable variation in weight gain with an average of
12.5 kg. This weight gain can be achieved by eating an
additional 75000 calories or 280 cal/day over the
40-week pregnancy period. Given this ideal situation,
and assuming there are no other constraints on growth,
the mother can support normal fetal growth while either
maintaining or improving her own nutritional status.

Malnutrition, however, prevents the mother from
supporting normal fetal growth and the fetus is pro-
portionately more affected than the mother. The
mechanism for this seems to be placental insufficiency.
During pregnancy the placenta is the main organ for
fetal nutrition, and in malnutrition placental growth is
reduced and the placenta has a decreased number of
villi with a reduced surface area. These changes in
placental structure lead to reduced placental blood flow,
which in turn leads to limitation of nutrients required
for normal fetal growth. As a result, poorly nourished
mothers deliver an infant of reduced mean birth weight.

It is probable that maternal malnutrition only causes
growth retardation in the last t¢imester of pregnancy,
the time when the normal growing fetus triples its
weight, and rapidly accumulates body fat. If there is
insufficient nutrient transfer at this stage, the fetus
becomes light-for-dates or small-for-gestational dates
(SFD) with a reduced weight for length and reduced
skin fold thickness. In cases of more severe mal-
nutrition, fetal skeletal growth may also be retarded and
head circumference reduced. Both the duration and
severity of the malnutrition affects skeletal and head
growth. Severely malnourished women have at least a
threefold risk of producing growth retarded babies, as
compared with the general population.

As SFD infants have a significantly higher mortality
and morbidity rate, it is important that the ‘at risk’
mother should be identified, and preventive measures
applied where possible. The most specific indicator of
nutritional risk is a low pre-pregnancy weight for
height. A second best but more practical indicator
suggested by workers in Central America, is a mid-
upper arm circumference (MUAC) ofless than 22.5 cm
at the first antenatal visit. The ideal management for
this group would be to increase their calorie-protein
intake, so that they can recover their desired pre-



weight for height, and in addition put on the 12 kg
which is desirable for pregnancy. The tragedy is, that
mothers in this group often do not have antenatal care,
and even if they did would not have the means to
change their diet in the recommended way.

Dietary supplementation of pregnant women can be
an efficient and cost-effective nutritional intervention
for improving fetal growth and survival in chronically
undernourished populations. Studies in the Gambia,
where women show marked seasonal fluctuations in
energy balance, have reported encouraging results. All
pregnant women were offered a dietary supplement of
groundnut-based biscuits and a vitamin-fortified tea
drink on six days each week and consumption was
carefully supervised and measured. This resulted in a
net energy increment of 431 kcal/day. In the wet
season, when the women were normally in marked
negative energy balance due to food shortages and a
high agricultural work-load, the supplementation
improved birth weight by a mean of 224 g and reduced
the incidence of low-birth-weight babies (less than
2.5kg) from 28.2 to 4.7 per cent. In the dry season,
when the women were previously in positive energy
balance despite an energy intake of only 60 per cent of
the recommended dietary allowance, the supplement
had no beneficial effect on birth outcome.?

In addition to protein-calorie malnutrition, mothers
may have other specific deficiencies in their diet. The
most common of these is iron deficiency, and this makes
anaemia very common in pregnancy in many parts of
the developing world. Its incidence is increased by other
causes of anaemia common in the tropics.

Unless the diet of a non-pregnant healthy woman
provides 40 mg of absorbed iron daily, she is likely to
start pregnancy with anaemia. Even if she does absorb
this amount of iron, menorrhagia e.g. due to an intra-
uterine device, could easily disturb the precarious iron
balance. During pregnancy there is an iron gain from
physiological amenorrhoea, but this is more than offset
by iron loss to the fetus and placenta, and especially in
the latter half of pregnancy, by blood loss at delivery
and by lactation. As a result, even a healthy well-
nourished woman may reach the end of pregnancy with
an iron store deficit, unless she receives iron supple-
mentation. Many tropical diets are deficient in meat
and vegetables and the foods eaten may reduce the
amount of iron absorbed. The likelihood that a mother
in the developing world is anaemic is high. Therefore, it
is important that a haemoglobin estimation is done in
early pregnancy and at regular intervals. Although
methods which can be used in peripheral clinics are not
accurate, they do help in the selection of the mothers
who need further investigation, should that be
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available. If possible iron supplementation should be
given to all anaemic women with appropriate dietary
advice.

During pregnancy, because there is an increase in the
number of rapidly dividing cells, requirement for folic
acid is increased, and if this is not met folate deficiency
develops. A good prophylactic measure is to prescribe
5 mg of folic acid per day.

Zinc is a current focus of interest and zinc deficiency,
measured in maternal leucocytes, has been shown to be
related to small-for-gestational dates (SFD) fetuses.®
(See pp. 379-86.) Supplementation appears to be
beneficial in correcting the deficiency. Pregnancy is also
a time when a mother may become deficient in various
minerals and vitamins. The antenatal attendant, who
knows the quality of the local diet and methods used for
cooking, is the best person to advise on diet and the
preparation of food. Supplementation will depend on
local needs and the availability of treatment.

Common medical diseases

Anaemia

Anaemia is very common in the tropics, not only
because of dietary inadequacies, but because of the
multiplicity of other causes contributing to it. These
include conditions like chronic liver and renal disease
which may cause metabolic disturbance, acute or
chronic infections which may impair erythropoiesis and
chronic diarrhoeal disease which impairs absorption.
The investigation and treatment of these conditions
should be part of the management of anaemia.
Anaemia in the tropics is often severe, and a significant
cause of maternal and fetal mortality and morbidity
(see pp. 822-34).

Hookworm is an important cause of anaemia in
many parts of the world. Each worm can extract up to
0.05ml of blood per day. The effect of hookworm
infestation will vary depending on how precarious the
existing iron balance is in a particular patient. In some
areas where most women are anaemic and hookworm is
endemic, the best policy might be to treat all women for
hookworm in early pregnancy (or when first seen); in
others, a hookworm count may give the best indication
as to who needs anthelmintics. Bephenium hydro-
xynaphthoate (Alcopar) is the treatment of choice and
does not appear to have teratogenic effects. The usual
dose is 2.5 g. It can be repeated in three days in heavy
infestations (see pp. 633-48).

In some ethnic groups in the tropics and subtropics
sickle cell disease and other haemoglobinopathies exist
and appropriate investigations should be done. If
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homozygous sickle cell (HbSS) disease is present, the
patient should be referred to hospital for all her
pregnancy care, and folic acid (5 mg) prescribed
throughout pregnancy. The fact that the mother has
been relatively well before pregnancy does not
guarantee a smooth course in pregnancy, and the
complications for mother (urinary tract and chest
infections, sickling crises, severe pre-eclampsia) and
fetus (premature delivery, low birth weight and fetal
distress) are appreciable (see pp. 822-38).

Malaria is a common cause of anaemia in endemic
areas and may result in pregnancy complications, such
as abortion, preterm delivery, light-for-dates fetuses
and severe illness in the mother. These complications
may be due to the pyrexial illness or to placental para-
sitization. Maternal deaths from cerebral malaria occur
with acute infection during the third trimester of
pregnancy in epidemic areas such as Thailand. The
prevention and treatment of malaria therefore assumes
great importance in endemic areas, and regular
prophylaxis should be commenced with folic acid to
combat anaemia. Antimalarial prophylaxis used will
vary with local drug resistance and its safety in
pregnancy. In the acute attack the aim is to reduce the
fever as soon as possible, to eradicate the infection and
to prevent relapses (see pp. 657-74).

Anaemia should be prevented or diagnosed early,
but unfortunately many pregnant women are only seen
when the anaemia is already severe or when it has
caused complications. These patients should ideally be
transferred to hospital. Severe anaemia may proceed to
cardiac failure (often in the puerperium) and mild blood
loss (e.g. postpartum haemorrhage) in an anaemic
patient may cause severe shock or even death. Surgical
and anaesthetic intervention is hazardous in anaemic
patients who are less resistant to infection, which in
turn may impair erythropoiesis. Anaemia is associated
with late abortions, light-for-dates fetuses and preterm
delivery, with resulting perinatal mortality and
morbidity.

The key to reducing anaemia in pregnancy lies in
dietary improvement and prophylactic therapy. The
aim when treating an anaemic patient in pregnancy, is
for her to have as high a haemoglobin level as possible
by the time of delivery. Wherever possible, this should
be achieved by oral or intramuscular therapy for the
anaemia and treatment of associated medical condi-
tions. However, there are occasions when the anaemia
is severe and cardiac failure imminent or present when
the anaemic patient is already in labour, or when there
is infection which would prevent erythropoesis. In these
situations blood transfusion may be necessary to
increase the circulating cell mass, but attendants must

be alert to the danger of cardiac overload and use
packed cell transfusion, exchange transfusion, together
with diuretics (frusemide) to reduce the danger of
cardiac failure. Total dose intravenous iron infusion
during pregnancy is not beneficial to maternal haemo-
globin concentration. It may also increase the fre-
quency of malaria in primigravid women.

Viral hepatitis

While viral hepatitis in pregnancy in the developed
world is relatively innocuous, in the tropics it is a
significant cause of maternal and fetal loss. There is
evidence that its incidence is higher in the pregnant
woman particularly in the third trimester, and the
condition is more severe probably because of the
associated protein deficiency in these women.

If the disease takes an uncomplicated course, the
woman will feel better when jaundice appears and may
not present at a health institution. In others the general
condition does not improve, the jaundice deepens and
the disease progresses and shows signs of impending
hepatic failure. Coma is common, and there is evidence
of clotting deficiency. Hepatic failure causes intra-
uterine death, and delivery may be followed by a severe
postpartum haemorrhage. Once coma supervenes, the
prognosis is poor and very few patients survive despite
energetic treatment.

It seems that the best way to attempt to reduce the
morbidity and mortality of this condition is to improve
the general nutritional status of the women to avoid
protein deficiency. However, when they present in an
advanced state of the disease they should be given a
high carbohydrate diet with vitamin supplements and
low protein and salt. Hypoglycaemia should be
prevented and treated and vitamin K (1 mg by intra-
muscular injection) given to try and improve blood
clotting.

Pulmonary tuberculosis

The incidence of pulmonary tuberculosis remains high
in many developing countries and it is therefore
commonly associated with pregnancy. It is important
that the attendant should be aware of this, and should
look for a history suggestive of tuberculosis whenever
the pregnant patient presents. Clinical examination of
the chest should always be performed. Where there is a
high incidence of tuberculosis, and chest radiography is
easily available, routine screening is indicated.

If the disease is diagnosed in pregnancy the ideal
management would be in-patient treatment until the
disease is controlled, followed by out-patient therapy.




This would be an opportunity also for rest and advice
on diet. Where this is not possible, out-patient
treatment has to suffice with efficient follow-up of
defaulters. Drug regimens vary with local programmes,
and with cost and availability of drugs. An example
would be isoniazid (300 mg) and ethambutol (15 mg/kg
daily) for one year. These women are often anaemic
as well and prophylactic haematinics should be
prescribed.

In labour, care should be taken to maintain adequate
hydration and to prevent respiratory embarrassment,
and the second stage should be shortened by timely
prophylactic forceps delivery or vacuum extraction
which can be performed in the health centre.

Management of the neonate

In the tropics the decision as to whether to allow the
infant to breast-feed has to be based on the relative
dangers of tuberculous infection from the mother, and
disease and death from unhygienic bottle-feeding.

If the mother has been effectively treated the child
should breast-feed but should also receive BCG
vaccination in the neonatal period. This should be
repeated at about six weeks if tuberculin testing is
negative. Should the mother still be infectious at the
time of delivery she must be given antituberculous
therapy immediately. If INAH-resistant BCG is avail-
able it should be given to the infant at birth; the infant
breast-fed and protected from tuberculosis by prophy-
lactic INAH. This should be continued until Mantoux
conversion occurs. Should INAH-resistant BCG not be
available, the child can be given ordinary BCG at birth,
followed by temporary segregation from the mother
(while the breasts are manually expressed) and the
commencement of INAH prophylaxis and breast-
feeding. This should be continued until the mother is
non-infectious, or the child has achieved Mantoux
conversion.

Heart disease

Physiological changes in pregnancy and labour

Pregnancy is a time of added strain to the cardio-
vascular system. Cardiac output rises in the first
trimester, continues to rise until about 32 weeks, and
remains at this high level until term. Heart rate
increases 10 to 15 beats per minute, reaching its peak
near term, while stroke volume is highest in early to
mid pregnancy. Blood volume increases variably in
different women most rapidly during the first 20-30
weeks of gestation, and continuing gradually to term.
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Plasma volume often increases more than red cells,
causing a lowering of haemoglobin values if iron
supplies are insufficient. Labour and delivery impose a
further burden on the heart, and this is compounded by
pain and anxiety.

The problem of heart disease in pregnancy

In developed parts of the world, the incidence of heart
disease in pregnancy has lessened and changed in
pattern; less rheumatic heart disease is seen, and more
congenital heart disease, often post-surgery. However,
in poorer countries, rheumatic heart disease is still
common, and pregnant patients with heart disease are a
significant risk group. Pregnancy may be the first
opportunity for diagnosis, and antenatal clinic staff
should be alert to this.

Clinical classification of physical disability in the
non-pregnant state, and the nature of the lesion are the
best guide to prognosis when sophisticated investi-
gation is not available.

The aim of medical care throughout pregnancy and
delivery is the prevention of cardiac failure and the
other complications of heart disease. The patient must
therefore be seen more often and by the most
experienced personnel available. She must rest more
than her healthy sister, and may need to be admitted to
hospital for prolonged periods. Anaemia should be
prevented, or energetically treated when diagnosed.
Dental extractions should be covered with antibiotics
and infections, e.g. in the chest, regarded as potentially
dangerous. Antibiotics should be given in labour also.
Tachycardia, cardia arrhythmias, pulmonary oedema
and cardiac failure should be looked for, diagnosed
early and treated. If anticoagulants are needed heparin
is safe in pregnancy.

Ideally the patient should be resting in hospital when
she goes into labour (digoxin causes earlier and shorter
labour) and this should be as pain- and anxiety-free as
possible. Conduction anaesthesia is ideal if available,
and if Caesarean section is necessary for obstetric
reasons, it can be done under epidural anaesthesia. The
condition of the mother should be very closely moni-
tored, and the second stage shortened by forceps
delivery. Intravenous oxytocics should usually be
avoided, and particular vigilance taken during the
hours following delivery, as complications are more
likely at this time. Return to normal activity should be
gradual and contraceptive advice should be given in the
hope that birth intervals will be prolonged and family
size limited. Sterilization may be indicated in some
cases.
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Diabetes

Diabetes and pregnancy are an unhappy partnership.
Pregnancy is a diabetogenic state and therefore makes
diabetes worse, and diabetes is associated with many
complications in pregnancy, from preconception to
puerperium. Diabetic pregnancy outcome will only be
suecessful when the diabetes is controlled meticulously
from preconception through delivery, and this requires,
if possible, the supervision of an experienced physician
and obstetrician, the availability of drugs and equip-
ment for monitoring and a motivated, cooperative
patient. All this emphasizes the difficulty of achieving
good results in diabetic pregnancy in much of the
developing world.

Principles, however, remain. If a woman is known
to be a diabetic, she should be counselled about the
importance of preconception diabetic control and
advised about antenatal and delivery care. An estima-
tion of glycosylated HbA if available, reflects the degree
of metabolic control in a patient over the previous
months. During pregnancy, the ideal management is to
maintain a blood glucose below 120 mg/100 ml
(approx. 7 mmol/l), and this often needs a controlled
diet and changing combinations of soluble and
isophane insulin, which in turn requires an efficient
monitoring system. This is often very difficult to
achieve in the Third World, but every effort should
be made to see the pregnant diabetic regularly and
adjust treatment according to blood glucose levels. Pro-
longed hospitalization may be the only way to achieve
this, and patients and their families need to be con-
vinced that one or two well-supervised pregnancies
with successful outcome are far better than several
resulting in perinatal death. The severity of the dia-
betes is a guide to the outcome of pregnancy, but all
need close surveillance.

Diabetes may be diagnosed for the first time in
pregnancy. The attendant should look for factors such
as unexplained stillbirth or neonatal death, or a history
of a baby weighing more than 4000 g in a previous
pregnancy, and investigate these patients as early as
possible.

Routine screening by urine examination for glucose
and further investigation of those with glycosuria,
remains sound practice. However, the availability of
resources and the prevalence of diabetes in the
population, will determine the extent of screening. It is
far better to screen potential diabetics routinely than to
screen all patients while reagents last and then screen
nobody.

The obstetric management should look for compli-
cations in the fetus caused by the diabetes, monitor

growth and well-being of the fetus by whatever methods
are available and decide on the optimum time and
method of delivery. In early pregnancy it is important
to assess the gestation as accurately as possible from
menstrual history, uterine size and ultrasound
examination if available. Ultrasound examination will
also assist in the diagnosis of fetal abnormalities. This
early contact with the mother is an opportunity for
convincing her of the importance of good diabetic
control and for teaching her any home monitoring
methods that are available. As the pregnancy
progresses, the obstetrician should look for signs of
hydramnios and excessive fetal growth, which are
evidence of poor control and fetal compromise, as well
as for pregnancy complications such as hypertension
and pyelonephritis, which may have more sinister
effects in the diabetic than the normal pregnancy.
Preterm labour, intrauterine deaths and neonatal
morbidity are also more common in diabetic
pregnancy.

Fetal well-being has to be assessed by whatever
methods are possible. Clinical assessment of fetal size
and the presence of hydramnios remain important,
even if regular antenatal fetal heart monitoring and
ultrasound examinations are available.

If insulin-treated diabetic control is satisfactory and
there is no evidence of fetal compromise, macrosomia,
hydramnios or pre-eclampsia, then labour can be
induced at 37 to 38 weeks. If diet alone has achieved
good control, and providing there is no evidence of
placental insufficiency, induction can be left to 39 to 40
weeks, allowing more possibility of spontaneous labour.
Intravenous infusion of 5 per cent glucose is
commenced one hour before and continued at 80 ml per
hour. A simple regimen would be to give 14 units
isophane insulin subcutaneously; others prefer to give
half the normal morning dose of soluble insulin.
Rupture of the forewaters is performed and intravenous
syntocinon infusion in normal saline commenced.
Progress should be good and the labour complete within
12 hours. Close monitoring of the fetal heart is
essential, with maternal blood sugar estimation done
every two hours and the infusion adjusted to keep this
between 4 and 8 mmol/l. Failure to progress will justify
intervention and delivery by Caesarean section.
Mothers with a previous bad obstetric history will need
delivery by elective Caesarean section at 37 weeks.
Care should be taken in the 24 hours after delivery, as
hypoglycaemia may result from postpartum increased
sensitivity to insulin. The mother’s insulin require-
ments will then usually return to prepregnancy
levels.

Following delivery, contraceptive advice should be




given and the parents reminded again of the advis-
ability of limiting family size.

Hypertension

The older the childbearing population, the more
common is hypertension and its complications. This
will usually be due to essential hypertension, but may
also be due to renal disease and to rare causes like
phaeochromocytoma, coarctation of the aorta and
Cushing’s syndrome. The importance of chronic
hypertension in pregnancy is that it is one of the major
predisposing factors of pre-eclampsia and also intra-
uterine growth retardation.

Chronic hypertension can only be diagnosed with
confidence in pregnancy if it is known to be present
outside pregnancy, or if a blood pressure of 140/90 or
over is found on two occasions before 20 weeks. If a
pregnant patient is first seen in the middle trimester,
the usual physiological decrease in blood pressure may
mask such hypertension, and if she is seen later in
pregnancy it is difficult to distinguish between this and
pre-eclampsia. Treatment is only necessary in
pregnancy for maternal reasons, and a maximum blood
pressure of 160/100 would be an acceptable level of
control. The drug methyldopa (dosage 250-500 mg
three times a day) is preferred, as it has proved not to
have teratogenic or other adverse effects on the fetus.
However, more recently labetalol, a combined a — and
B —adrenoceptor blocking drug (dosage 100-200 mg
three times a day) is becoming more widely used.
Diuretics would only rarely be needed for control of
hypertension; it should be noted that they have dis-
advantages in superimposed pre-eclampsia. It is
important to remember that a raised blood pressure,
whenever it is found, implies a significant risk and the
patient must be seen more often and referred to hospital
if necessary. These patients will often need varying
periods of hospitalization.

Renal disease

The most common renal complication of pregnancy is
acute pyelonephritis which presents with pyrexia, pain,
frequency, and vomiting. It may cause abortion, pre-
term labour and intrauterine death. Antibiotic therapy
should be aggressive (commenced while waiting for
bacterial culture sensitivities) and continued for about
three weeks. After cessation of treatment, regular urine
cultures should be taken. Seventy per cent of these
patients will have had asymptomatic bacteriuria, and if
tests are available it is worth screening for bacteriuria
early in pregnancy. The 2 to 5 per cent of patients who
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have bacteriuria should be treated prophylactically with
antibiotics and then followed up.

Chronic renal disease may coincide with pregnancy
and the course of pregnancy varies with the severity of
disease. Deterioration in renal function may occur in
patients with reflex nephropathy. Good antenatal care
is mandatory, with close cooperation between
obstetrician and physician. The particular problems to
look for are:

hypertension, its effects and treatment;
a deterioration in renal function and the possibility
of superimposed pre-eclampsia;

® carly diagnosis and treatment of latent or acute
urinary tract infection;

® problems with fetal growth and well-being.

When complications occur, hospital admission
should be arranged and appropriate advice should be
given for contraception and planned future preg-
nancies.

Drugs and pregnancy

Many drugs have an adverse effect if taken during
pregnancy. Therefore advice against taking any drug
in pregnancy unless they are absolutely essential is
wise. The main adverse effect in early pregnancy is the
production of congenital malformations, and in late
pregnancy the growth and functional development of
the fetus may be affected. Unfortunately, animal trials
do not always detect human teratogenicity and a drug
has to be used for along time before its safety is assured.
Despite its capacity to produce such dramatic
congenital malformations, thalidomide was prescribed
for four years before the association was confirmed,
and this experience should remind all to prescribe
very cautiously in early pregnancy. Where a mother
is already on treatment, the drug should only be
continued if essential for the preservation of mater-
nal health. The doctor should always prescribe the
least toxic drug available with the same therapeutic
effect.

The second important group of drugs in pregnancy
are those which the mother ‘prescribes’ for herself:
smoking, which causes a reduction in birth weight and
increased perinatal mortality; alcohol, which in suffi-
cient dosage causes the fetal alcohol syndrome and
opiate addiction, with its effects on pregnancy, the fetus
and the neonate. Every effort should be made to obtain
a clear history of these addictions, so that appropriate
advice can be given to stop their use, and the pregnancy
managed in the best possible way.
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Past obstetric performance and
menstrual history

A mother’s performance in previous pregnancies is
extremely important, and time spent taking a detailed
history is time well spent. It is imperative that all health
workers are taught to take accurate histories, and that
their history-taking is monitored continually. If staff are
taught to fill in high-risk factors with a red pen, their
understanding can also be monitored.

A primigravid will have no past to reveal her obstetric
behaviour, but age and general health will be indicators
of risk. A teenage pregnancy brings many problems,
e.g. educational deprivation, late booking, increased
incidence of pre-eclampsia and problems of child
management. It is tragic when a girl becomes a mother
with responsibility for another child before she herself
has completed her childhood. Older age brings its
problems too, even when not associated with multi-
parity, and the age when a woman becomes an elderly
primigravida needs to be defined in a given population.
It is important to establish the date of the last menstrual
period as accurately as possible, difficult as this is when
women often become pregnant while still breast-
feeding, or when menses are not established after
stopping the contraceptive pill. Ultrasound examina-
tion is the most accurate means of assessing gestational
age when this is uncertain. Even in women with reliable
dates, measurement of the biparietal diameter on ultra-
sound between 12 and 18 weeks predicts the date of
delivery more accurately than calculations based on the
date of the last menstrual period.

Pregnancies after the fifth child become progressively
more hazardous (e.g. from anaemia, hypertensive
disease, unstable lies, precipitate labour, ruptured
uterus and postpartum haemorrhage). It is important
to ensure that the mother mentions stillbirths, as well as
livebirths, in the history. The historian should search
for problems in previous pregnancies like anaemia,
urinary tract infection, antepartum haemorrhage,
hypertension, intrauterine death before labour, and
obtain a detailed history of the duration and outcome of
labour. Instrumental delivery may be for non-recurrent
causes, but may also be due to mild disproportion.
Caesarean section and symphysiotomy are indications
for hospital delivery, though the latter may have
ensured a large enough pelvis for subsequent vaginal
delivery.

A history of a retained placenta and postpartum
haemorrhage is also important. If possible the duration
of gestation, birth weight, occurrence of congenital
malformation and neonatal morbidity should be

noted, and a history of stillbirth or neonatal death
sensitively handled.

This aspect of the history is very useful for deter-
mining risk factors, and should be confirmed where
possible by perusing notes of the previous pregnancy.
Decisions should then be made as to where and by
whom antenatal care should be performed, and where
the patient should deliver. Minimally trained staff need
very clear referral criteria, e.g. short stature, weight
loss, and continuing supervision to ensure that referrals
are timely and for appropriate reasons. The criteria
need to be worked out in the local situation and to take
distance, transport facilities, etc. into consideration.

The present pregnancy

Another aspect of antenatal care is the identification of
problems in the present pregnancy, both by history and
clinical examination. Symptoms of nausea, abdominal
pain, vaginal discharge or bleeding should be elicited,
and further investigations done where necessary. It
would be impossible in a chapter like this to detail
abnormalities to be sought, but some important ones
will be mentioned.

Pre-eclampsia

This condition has many names, but pre-eclampsia
does at least give one characteristic of the disease - the
fact that it may lead to convulsions. Traditionally, pre-
eclampsia was defined as the presence of two signs from
the triad of oedema, hypertension and proteinuria, but
is now realized that oedema is very common in normal
pregnancy and hypertension with significant protein-
uria are more reliable signs. The disease has wide-
spread effects (cardiovascular, renal, hepatic, cerebral,
haematological, uterine and placental), but aetiology is
unresolved. It is usually a disease of the primigravid
pregnancy, and has serious complications both for
mother and fetus.

The aim of antenatal care is early diagnosis and
appropriate management of the pregnancy, to prevent
eclampsia and other maternal complications, and intra-
uterine death or morbidity of the fetus. Increased rest
reduces the progress of pre-eclampsia and so it is
important to detect hypertension early and to advise
rest and more frequent visits to the antenatal clinic for
review. Such mothers could also be referred for
specialist care. The mother may need to be admitted to
a maternity village, a health centre or a hospital for rest.

Unfortunately, many women do not present to the




health service until pre-eclampsia is already severe i.e.
a blood pressure of 160/110 or over, heavy proteinuria,
oliguria, cerebral or visual disturbances and pulmonary
oedema or cyanosis. The principles of management of
severe pre-eclampsia are the same, and it is imperative
that all levels of staff should treat the condition as an
emergency and admit the patient to hospital as soon as
possible.
The steps in management are:

maintenance of an airway;
treatment of convulsions;
control of blood pressure;
stabilization of mother;
delivery of infant.

The treatment of convulsions should commence at
the point when the patient meets the health service.
Maternity assistants can start treatment with either
magnesium sulphate or diazepam (choice depending on
local policy) intravenously or intramuscularly, while
they accompany the patient to hospital. Treatment
should then be continued and monitored carefully in
hospital. These drugs may reduce the blood pressure to
some degree, but hypotensives are usually needed as
well. The most commonly used drug is hydrallazine,
either in intermittent or continuous intravenous
dosage. As it may cause a rapid fall in blood pressure,
close monitoring is essential. When the mother is fairly
stable (usually 2-4 hours after admission) delivery
should be expedited either by induction of labour or
Caesarean section where necessary. These patients
need the most experienced personnel to give the
anaesthetic and intensive care should be continued for
some days.

Antepartum haemorrhage

The three common causes for bleeding from the genital
tract after the 28th week of pregnancy are placenta
praevia, abruptio placentae and bleeding of undeter-
mined origin. Fetal mortality is high in all.

The most common mode of presentation is slight
bleeding without pain or shock. These patients have to
be regarded as cases of placenta praevia until proved
otherwise, and need hospital admission because of the
danger of further bleeding. Following admission the
pregnancy should be assessed carefully, a haemoglobin
estimation should be performed, prophylactic or
therapeutic haematinics given, and every effort made
to obtain compatible blood in case transfusion is
necessary. Vaginal examination should not be
performed. Two or three days after cessation of
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bleeding a speculum examination should be performed
to exclude any incidental cause of bleeding like
carcinoma of the cervix. The next step is to localize the
placenta by whatever method is available. Ultrasound
is the most effective and least invasive method, but care
should be taken in interpretation of reports. If placenta
praevia can be excluded, the patient can usually be
discharged, but she must still be considered a high-risk
patient. If a placenta praevia is present, the woman
must stay in hospital until 38 weeks, when a vaginal
examination is performed under anaesthesia, followed
by surgical induction or Caesarean section. If no
method of placental localization is available, the patient
should ideally stay in hospital until 38 weeks, when she
can be examined under anaesthesia and the placenta
located digitally. There will be a few cases of placenta
praevia who cannot be managed conservatively because
of the quantity of bleeding, and these need to be
delivered urgently by Caesarean section.

Some women will be seen with clinical signs of
abruptio placentae, i.e. bleeding from separation of a
normally situated placenta. This bleeding may be
completely revealed when the degree of shock
corresponds to the amount of bleeding, concealed when
the patient may be very shocked with no apparent blood
loss, or commonly a mixed pattern may occur.
Typically, in abruptio placentae the dominant
symptom is pain, and the patient may be pale and
shocked when she arrives. A normal blood pressure
may be deceptive as the pre-abruptio blood pressure
may have been raised. The abdomen will be tender, the
uterus woody hard, the fetal parts not palpable and the
fetal heart usually not heard. Active management
is imperative, and should include sedation (with
morphine), rapid assessment of general condition,
review of haematological state (including haemoglobin,
fibrinogen titre, presence of fibrinolysis) liberal trans-
fusion with central venous pressure monitoring in
severe cases, and induction of labour. In the rare case
where the baby is alive and not too preterm, a
Caesarean section may be indicated. During labour,
progress must be assessed by regular vaginal examina-
tion, as monitoring uterine contractions is usually
impossible. Oxytocin infusion may be necessary, and if
there is no progress Caesarean section may be the best
management, even with a dead baby. Whatever the
method, postpartum haemorrhage is a real hazard, and
everything possible should be done to prevent it and
minimize its effects. Transfusion is often inadequate
even when there is no scarcity of blood, and patients
need haematinics for varying periods of time to restore
iron stores. It is important too, that they do not embark
upon another pregnancy too soon.
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Hydramnios, malpresentation, unstable lie
and multiple pregnancy

Antenatal clinic visits give the opportunity for regular
abdominal palpation and the diagnosis of hydramnios,
malpresentations, and multiple pregnancy.

The official definition of hydramnios is over 1500 ml
liquor, and if it is diagnosed, associated abnormali-
ties of the fetus, such as multiple pregnancy, fetal
abnormality and hydrops should be sought and
confirmed by X-ray or sonar. Maternal diabetes or
chorioangioma of the placenta may be associated too.
Occasionally the mother may need to be admitted for
rest because of severe hydramnios, and if discomfort is
marked, liquor may have to be removed by amnio-
centesis. The labour is high risk, and the attendant may
have to deal with malpresentation, prolapsed cord,
multiple pregnancy and postpartum haemorrhage.
Oesophageal atresia or oesophageotracheal fistula may
be present in the neonate, and should be excluded soon
after birth by passing an endotracheal tube.

Breech presentation

The incidence of breech presentation is 2-3 per cent
and the two common aetiological factors are pre-
maturity or any factor that prevents the spontaneous
version which has normally occurred by about the 34th
week of pregnancy. Because of the hazards of breech
delivery, there is a natural desire to avoid it if at all
possible, and this has led to the practice of external
cephalic version. This is usually done around 34 weeks
if there are no contra-indications such as hypertension,
antepartum haemorrhage and previous Caesarean
section. Despite the satisfaction of doing a successful
external cephalic version, it is not a procedure without
complications and there is no evidence that it reduces
the frequency of breech presentation at the beginning of
labour.

Breech delivery

If perinatal mortality and morbidity are to be avoided,
breech deliveries must be conducted by experienced
personnel and Caesarean section should be performed
if breech presentation is accompanied by any other
complications, e.g. contracted pelvis, a large baby,
footling presentation or a bad obstetric history. It is
therefore imperative that breech presentation is
diagnosed antenatally so that the decision to deliver
vaginally or by Caesarean section can be taken before
the onset of labour. Prolapse of the cord is more
common in breech presentation and vaginal examina-

tion performed when the membranes rupture. Delay in
the first stage may be a sign of disproportion and
abdominal delivery should be done sooner rather than
later. It is often difficult to establish when the second
stage commences because parts of the breech can pass
through an undilated cervix and give the mother a
desire to push. Therefore, the mother should be
discouraged from pushing until the anterior buttock is
fully visible, or until vaginal examination has verified
full dilatation with the presenting part below the ischial
spines. Ideally an epidural anaesthetic should be
administered during the first stage and if possible an
anaesthetic should be available in the delivery room
during the second stage in case one is required. If there
is non-descent of the breech in the second stage, the
only management is Caesarean section. A pudendal
block should be performed for breech delivery if there is
no epidural anaesthesia, and this facilitates timely
episiotomy. Delivery as far as the umbilicus should be
spontaneous, the legs can then be flexed and delivered
and a loop of cord brought down. When the anterior
scapula is visible, the arms can be flipped out, the back
gently rotated uppermost and the baby allowed to hang
by its own weight. The head will flex and descend
slowly and when the nape of the neck is showing the
attendant should extend the infant upwards by its
ankles and deliver the head slowly and carefully. Many
prefer to use Wrigley’s forceps to control the delivery of
the head, especially where there is no epidural
anaesthesia, and this allows an assistant to suck out the
upper respiratory tract before the baby breathes. A
problem may be extended arms, and these should be
delivered by the well-documented Lovset’s manoeuvre.
The worst difficulty is failure of the head to descend and
this can be due to an incompletely dilated cervix, poor
flexion of the head, previously unrecognized dis-
proportion, or hydrocephalus. Flexion of the head, and
downward traction using the Mauriceau-Smellie-Veit
manoeuvre may succeed. Occasionally there is a place
for cervical incision or emergency symphysiotomy but
this should only be performed by experienced people.
Hydrocephalus will often necessitate craniotomy to
effect delivery.

Unstable lie and other malpresentation

Another finding in the antenatal period which is likely
to end in malpresentation is a transverse or an unstable
lie, and these are more common in grand multiparous
patients. If repeated attempts at external cephalic
version do not result in stabilization, it is wise to admit
the patient at about 38 weeks to a maternity village or
hospital where medical care is quickly available should



she go into labour with uncorrected malpresentation.
External cephalic version in very early labour, when the
uterus has developed some degree of tone, may be
effective and result in an uncomplicated labour. Should
the membranes rupture in a case like this, vaginal
examination should be done immediately to exclude a
prolapsed cord. If a prolapsed cord is found, or if a
shoulder presentation persists, Caesarean section is the
only safe course. Some centres use stabilizing induction
in the management of these cases, i.e. uterine activity is
induced with syntocinon after 38 weeks and the
membranes are ruptured after the onset of regular
contractions to release enough liquor to stabilize the
presenting part; following this labour should progress
normally. It is essential that such a procedure is
monitored very closely by experienced staff. Should a
woman arrive in labour with an arm or shoulder
presentation, she should be transferred to hospital and a
Caesarean section be performed if the baby is alive. If
the baby is dead, decapitation with an instrument like
the Blond-Heidler saw or large scissors is preferred.
The risk of ruptured uterus must always be considered
in these cases.

Face and brow presentation are only rarely diag-
nosed in the antenatal clinic, so these presentations are
usually encountered for the first time in labour. When
diagnosed, the mothers should be transferred to a
centre where Caesarean section is possible, as this is the
only management in brow presentation, and is often
needed in a persistent mento-posterior face present-
ation. Mento-anterior presentations may deliver spon-
taneously, but may also need forceps delivery.

Multiple pregnancy

The average incidence of multiple pregnancy is about
1:80, but it varies in different communities and racial
groups. The diagnosis is suspected when the uterus is
large for dates, or when three fetal poles are palpated,
but it is imperative to confirm the suspicion with either
X-ray or sonar. Multiple pregnancy is associated with
many complications of pregnancy, e.g. exaggerated
symptoms like tiredness, vomiting or oedema, anaemia
(including folic acid deficiency) and other nutritional
deficiencies, pre-eclampsia, hydramnios, malpresent-
ations and preterm labour. Increased rest should be
advised during pregnancy and the mother may have to
be admitted for this. The labour, too, is high risk and
wherever possible should be in hospital.

There is no reason why the management of the
delivery of the first twin should differ from the
singleton, but methodical steps should be taken to
ensure the safe delivery of the second. The comments
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about anaesthetic requirements for breech delivery
apply also in multiple pregnancy. Once the first twin is
delivered, and the cord clamped in the usual way, the
abdomen should be palpated to ascertain the lie and the
presentation of the second twin, and an external
cephalic version done if necessary. Artificial rupture of
the membranes should follow, and sometimes synto-
cinon infusion is needed to initiate contractions. If
delivery is at all delayed in a vertex presentation,
forceps delivery or vacuum extraction should be
performed. In a second twin, internal podalic version
and/or breech extraction are not dangerous because of
the amount of room available in the uterus, and because
the membranes are only recently ruptured. However, a
second twin, larger than the first, could cause
unexpected trouble. As postpartum haemorrhage is a
very real hazard in twin delivery, intravenous
ergometrine should be given prophylactically. When a
patient is admitted with a retained second twin, an
experienced person should make the necessary
decisions regarding delivery, taking into consideration
the mother’s general condition, the lie and presentation
of the fetus and whether it is alive, the duration of
ruptured membranes and the dilation of the cervix.

Intrauterine growth retardation

Intrauterine growth retardation is never an easy
diagnosis in the antenatal period, and it becomes even
more difficult when mothers are unsure of their dates
and facilities, e.g. sonar for establishing gestational
maturity, are not available. The most widely used
definition is a weight below the third centile and this is
one of the three main causes of perinatal mortality.
Though intrauterine growth retardation has many
known causes e.g. socio-economic circumstance of
mother, malnutrition, pre-eclampsia, hypertension,
abruptio placentae, smoking and infections, the
aetiology in the majority is unknown.

Clinical suspicion of intrauterine growth retardation
may occur when a mother loses weight or fails to gain
weight, when a uterus appears small for dates or when
there is oligohydramnios. Symphysis-fundus measure-
ments are helpful, especially if serial and carried out by
the same person. Failure in growth may be confirmed
by serial ultrasonography and this may also identify a
fetal abnormality. Once suspicion is aroused the fetus
is in the high-risk category, and every effort should be
made to establish whether it is likely to die in utero if
there is no intervention. Available methods in hospital
will vary from fetal movement counts to antenatal
cardiotocography to oestriol assays and other estimates
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of placental function, but without these one has to rely
on clinical estimate of growth and size.

Management is not easy, especially where facilities
are limited. Every effort should be made to treat any
identifiable underlying maternal condition and to
increase blood flow to the uterus by bed rest. If possible,
management is then conservative until about 37 weeks,
when delivery can be induced. A reduction in fetal
movements or serial oestriols will point towards early
delivery, as will a critical fetal reserve pattern (reduced
baseline variability, absence of accelerations and
repeated late decelerations in response to Braxton-
Hicks contractions) on cardiotocography. In this group
continuous observation in labour is the ideal, and the
best technology available should be used. The quality of
neonatal intensive care available will be a guide as to
how early in pregnancy a fetus can be delivered and
survive.

Labour

The development of care in labour seems to have been
somewhat similar in many different parts of the world.
Initially birth is usually an entirely female event and the
men of a community are totally excluded. Generally
speaking certain females, e.g. grandmothers, experi-
enced friends or an individual from the community are
recognized as expert and they conduct deliveries. There
is no formal training and birth is regarded as a dirty
event. There is therefore no comprehension of the
importance of cleanliness and sterility, and dirty aprons
rather than sterile gowns are donned. These traditional
birth assistants are independent, and there is no control
of their activities.

At some stage there is the establishment of a ‘rival’
group of trained professional midwives, and there is an
attempt to train the traditional midwife. The two
groups may then work together with the traditional
midwives usually supervised by the professional group.
A parallel development is the realization that at some
stage intervention is necessary for the good of the
mother and child, and doctors (who are often male)
enter the scene as the performers of intervention.
Sometimes this can go on to the excessive medicali-
zation of labour with, at some point, a cry from women
that the process has gone too far.

But in most of the developing world this is not likely
to happen, and the need to use traditional midwives and
other lowly trained workers will continue.

The pattern of labour

The uterus, while accommodating and nurturing a
growing conceptus, is also preparing to expel it at the
appropriate time. Throughout pregnancy, but with
increasing frequency as pregnancy progresses, contrac-
tions occur. In early pregnancy they tend to be irregular
in pattern, of low amplitude and of short duration, but
as term approaches they become more regular, larger
and stronger. They imperceptibly change into the
efficient contractions of labour which dilate the cervix
and cause fetal descent. At this stage the contractions
are painful and recognized by the mother as the onset of
labour.

Clinically labour is divided into two stages, the first
stage from the perceived onset of contractions to full
dilatation of the cervix, and the second from full
dilatation to the delivery of the baby. The first stage is
further divided into a latent phase which seems to be a
preparatory phase when little dilatation or descent
occurs, and an active phase when full dilatation is
achieved, and, in addition, an appreciable amount of
descent. Descent continues and the fetus is delivered in
the second stage. The relationships and effects of the
different phases are illustrated in Fig. 2.2.1.

It is not possible to monitor labour merely by feeling
abdominal contractions or by designating time limits.
However, measuring the process of dilatation of the
cervix and descent of the head gives an indication of
normality and assists in the early diagnosis of delayed
labour. The representation of this dilatation and
descent in a graphical form greatly clarifies the progress
of labour and this ‘partogram’ can accommodate many
other observations too. )

Delay in labour
A simple classification of delay in labour is:

delay in the latent phase of labour;
protracted dilatation and descent throughout the
active phase of labour;

® an arrest of dilatation and descent following initial
satisfactory progress.

Delay in latent phase

The latent phase commences when the mother is aware
of regular painful contractions and continues until the
cervix is about 3 cm dilated, when the active phase with
its accelerated dilatation usually commences. It is not
possible to distinguish between false labour and the
latent phase of labour except by hindsight. So if
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contractions continue without interruption for more necessarily cause the inefficient uterine action; the
than about 12 hours in primigravid mothers, and 6 latter may fail to resolve the malposition. Careful
hours in multiparous ones without cervical dilatation, a  vaginal examination at regular intervals should reveal
prolonged latent phase can be diagnosed. The most any specific cause, such as brow presentation, and the
common cause for a prolonged latent phase appears to  decision can be taken to perform Caesarean section.
be too early administered sedation, or heavy medica- Contractions can be improved in strength and
tion for pain relief, but some causes are idiopathic. frequency by using syntocinon stimulation and the
Fortunately a delayed latent phase does not necessarily subsequent progress of labour carefully assessed.
lead to delay in active labour, and the best management Meticulous monitoring of maternal and fetal condition
is sedation to allow the mother to rest. Following the is essential in these difficult cases. Given time, many
resultant sleep, about 85 per cent will be in active will deliver vaginally but others will need Caesarean
labour, 5 per cent will continue with ineffectual contrac-  section, especially those associated with disproportion.
tions, and contractions will have stopped in the 10 per Fig. 2.2.2 illustrates the progress in a protracted
cent or so who were in false labour. The only patients labour.

who need to have labour stimulated in the latent phase,
are those who have a good reason for induction, e.g.
evidence of intra-amniotic infection or hypertensive
disease. Arrest disorders differ from the last group in that the
delay in dilatation and descent occurs after a period of
satisfactory dilatation. Many of these, too, occur in
association with disproportion and if evidence of this is
A slow rate of dilatation and descent in the active phase confirmed it will be safest to deliver by Caesarean
of labour is much more serious than a delay in the latent  section. If disproportion or malposition are excluded,
phase. The cause of this pattern is unknown, but it is then most will probably respond well to syntocinon and
associated with cephalo-pelvic disproportion, mal- deliver vaginally, but needless to say careful maternal
positions and deflexion attitudes. These reasons do not and fetal monitoring remains essential. Fig.2.2.3

Arrest of dilatation and descent

Protracted dilatation and descent
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illustrates an arrested labour. Early recognition of delay
is the key to good management and graphic repre-
sentation of labour offers the best method of doing this.

Recording observations in labour

The secret of good care in labour is regular obser-
vations, so that abnormalities are detected, and appro-
priate steps taken in management.

Observations in labour can conveniently be divided
into fetal, maternal and those which indicate the
progress of the labour. Most observations should be

taken half-hourly, but a few (like maternal tempera-
ture) need only be done routinely every four hours.

The fetus

In an ideal labour the fetus should remain well and
show no signs of distress. However, if a fetus is
particularly vulnerable (e.g. a small-for-dates fetus) or
if a labour is unusually problematical or prolonged,
there will be distress and this should be identified as
early as possible. The clinical methods of assessing the
condition of the fetus are: observing the colour of the
liquor, listening to the fetal heart rate and assessment of
moulding of the fetal head. The last is especially
significant when there is disproportion.

Meconium staining of the liquor has long been
recognized as ominous, and even when it is not accom-
panied by an abnormal heart rate, there is the ever
present danger of meconium aspiration.

The optimal time to listen to the fetal heart is before
and throughout a uterine contraction, as this gives the
opportunity to note changes in rate associated with the
contraction. Decelerations occurring in the early part of
the contraction may only be a result of pressure on the
fetal head, but late decelerations may indicate anoxia,
and a full assessment of the patient by the most
competent person available is needed. Persistent brady-
cardia is also sinister (the normal fetal heart rate is a
regular rate of 120-160/min throughout contractions).
If electronic or ultrasound monitoring and biochemical
evaluation of the fetal blood pH are available, they
should be used in the cases of heart rate abnormality
and the most competent person available should make a
considered judgement on the management of the
patient.

In the cases of disproportion, four-hourly assessment
of fetal skull moulding is an aid to diagnosis and
management. This should be done in an objective way,
so that the observations of different examiners can be
compared.

The mother

Unfortunately childbirth is often regarded as a ‘natural’
event in a mother’s life, so much so that it is considered
that no special care is required, and if the woman is
damaged or dies in the process it cannot be avoided. But
what greater tragedy is there than a 16-year-old
primigravid dying of sepsis after a five-day labour,
or a 35-year-old mother of six children dying of
haemorrhage because her relatives would not donate
blood?

The mother also deserves careful, continual monitor-




ing of her general condition in labour, and in addition
the experience should be made as pleasant as possible
for her. Her pulse rate should be recorded half-hourly
and the blood pressure and temperature four-hourly.
The urine should be examined and measured whenever
passed and notice taken if the bladder is not empty.
Reassurance and explanation should be given
throughout labour and sedation and analgesia when
needed. When abnormalities are detected their cause
should be diagnosed and the appropriate management
initiated, e.g. antibiotics if there is any evidence of
infection, or intravenous fluids if the mother is

dehydrated.

The progress of labour

A short efficient labour resulting in the delivery of a live
healthy infant is pleasing to all, but unfortunately many
labours are abnormal and because they are not
adequately managed they end in tragedy. The more
high risk the population, the greater the proportion of
abnormal labours.

There are three essential components to the moni-
toring of labour:

1. The recording of the quality and frequency of
uterine contractions.

2. Measuring the dilatation of the cervix.

3. Measuring the rate of descent of the fetal head.

Recording  uterine contractions Contractions should be
monitored and the observations recorded half-hourly.
It is important to be objective, both with the frequency
of contractions, e.g. 1:10, 2:10, and with their length,
e.g. 20 s, 40 s. Terms like medium/strong contractions
can be misleading, and may mean different things to
different people. The quality of contractions taken with
the rate of progress is a guide to the cause of delay.

Measuring the dilatation of the cervix Ideally also the
dilatation of the cervix in centimetres (not in fingers or
fractions) should be measured four-hourly, and the rate
of dilatation calculated so that it can be compared with
normality. It is of course essential that vaginal
examinations should be performed with full aseptic
technique; indeed labour attendants often need to be
taught the basics of the importance of cleanliness and
asepsis in labour, both in a traditional midwife hut and
so-called modern hospitals.

Measuring the rate of descent of the fetal head The position
of the head needs to be recorded four-hourly too, and
the best method is to record the amount of head above
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the pelvic brim, as well as distance from the ischial
spines, as caput formation and moulding can confuse
all but the very experienced.

Once attendants are disciplined to keep an accurate
record of the progress of labour they can be taught the
specific signs which cause concern, what action to take,
and to whom to refer the mother should this be
necessary. It is imperative that delay should be
diagnosed early, the cause ascertained and the appro-
priate management instituted. This may be continuing
observation, uterine stimulation with oxytocics (in the
primigravid patient) or Caesarean section.

The second and third stages of labour

The same vigilance is necessary in the second stage of
labour, so that appropriate action can be taken in cases
of distress or delay. Usually this means instrumental
delivery (either forceps or vacuum extraction), but
sometimes Caesarean section is essential even at this
time. Symphysiotomy may need to be considered too.

It is extremely important that those who attempt
instrumental delivery should be adequately trained;
knowing when instrumental delivery is appropriate is
more important than knowing how to do it.

The third stage also is potentially hazardous, and
attendants should know how to manage both normal
and abnormal third stages.

The composite partogram

The recording of all these observations on one graph
greatly assists in providing a comprehensive picture of
the progress of labour, and the early diagnosis of delay.
Methods of alerting lowly trained staff to danger can be
included on it. An example of a partogram is shown in

Fig. 2.2.4.

Provision of community care

In the developed world, care in labour can be thought of
at a personal level. Should the woman be delivered at
home or in hospital? Should care be by a community
midwife and a general practitioner, or a hospital
midwife and a consultant obstetrician? Sophisticated
and technological care is available to all.

However, in much of the developing world facilities
are very limited, and the aim should be for hospital and
health centre facilities to be reserved for the high-risk
patients while low-risk patients are delivered at home,
the midwife hut, or a village clinic by minimally trained
staff.
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In each region there is a need for an organizational
plan for obstetric services (the region will vary in size
according to local population and terrain) and specialist
obstetricians and midwives should take responsibility
not only for the patients who attend the hospital or
health centre, but also those who deliver in the
community.

For a system like this to work, staff need to be
adequately trained and continually monitored, both on
their clinical performance, the importance of clean
delivery and on their adherence to the plans laid down
at regional level. The duties of each grade of staff should
be clearly defined, and each should know when and
where to refer the patients. Where climate and/or
geography make referral impractical, certain groups
of staff may need to be equipped to do tasks normally
performed by higher grade staff. Operational pro-
cedures should cover antenatal care, labour and the
postnatal period, and there should be close liaison with
maternal and child health services in other regions.

MATERNAL LACTATION
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Such services if adequately resourced, and if
provided by caring men and women of vision, vigour
and discipline, can revolutionize obstetric care for a
population, significantly reduce maternal and perinatal
mortality, and complications like vesico-vaginal fistula
and ruptured uterus can disappear. The women of this
world deserve this sort of care.
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There is no doubt that breast-milk is the most suitable
food in early infancy, and breast-feeding is particularly
advantageous in poor communities. Despite this the
growth of breast-fed babies in many developing
countries shows signs of ‘faltering’ from as early as
three months of age' This is particularly evident when
children of poor families are compared with children of
privileged families?, raising the possibility that dis-
advantaged mothers may not be able to produce breast-
milk of adequate quantity and quality to meet the
nutritional requirements of the growing infant, and
protect against infection.

Quantity of breast-milk

The quantity of milk produced by mothers in
developing countries is difficult to measure, especially
in traditional societies, where infants are fed ‘on
demand’, frequently and at irregular intervals.

The most widely used method of estimating breast-
milk production is by weighing the infant before and
after feeding (test-weighing). An accurate balance is
essential, especially when infants feed frequently and so
take small amounts of milk at each feed, yet research
centres in developing countries have often had to make
do with spring balances, which are inexpensive but
inaccurate.

Bringing mothers to a hospital or research institute
and changing nursing patterns from demand-feeding to
feeding at scheduled times for convenience of measure-
ment, may have the effect of depressing milk yield.®
The relationship between daytime and night-time milk
intake can be variable*, but because night-time breast-
feeding is difficult to measure, some earlier studies
simply measured daytime intakes or multiplied 12-hour
day intakes by a constant, giving inaccurate estimates
of the total milk intake. Recent studies have recognized
the importance of avoiding disturbance to natural
feeding patterns, and new techniques of measurement
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have been developed with this objective in mind.5 ¢

Taking account of the methodological problems
involved, the typical milk output in the first six months
of lactation of mothers from developing countries is
about 600-700 ml/day, but some earlier studies have
reported values as low as 400 to 500 ml in India and
Papua New Guinea.? The adequacy of lactation in
developing countries has been assessed against the milk
yields of well-nourished Western women. For many
years, a value of 850 ml/day was taken as the Western
‘norm’, even though this was only the mean value from
a study which reported milk outputs ranging from 250
to 1500 ml/day.}

Recent studies and re-evaluation of earlier data
now suggest that typical breast-milk production by
Western mothers is around 700-800 ml/day.®7 The
milk yields in developing countries are about 100 ml/
day less than those in industrialized countries, but one
should also bear in mind that the range in milk produc-
tion in both developing and industrialized countries is
very great: some disadvantaged women have high milk
yields, some privileged women have low yields. Factors
which may contribute to such individual variation are
discussed later.

Quality of breast-milk

As with milk yields, the assessment of milk quality
depends on the methods used to collect the data, in
particular, the procedures for obtaining milk samples
and the biochemical techniques used to analyse
composition.

Fat, the breast-fed infant’s main energy source, is the
most variable component of breast-milk, increasing as
much as fivefold from the start to the end of a feed and
also varying diurnally in a predictable manner.® There
are marked differences in composition between colo-
strum and mature milk, with fat and protein concentra-
tion decreasing over the course of lactation while lactose
concentration increases. Estimates of milk composition
therefore depend on the proportions of fore and hind
milk sampled, the time of day at which samples are
taken and the stage of lactation.

Bearing these sources of variation in mind, the
concentrations of fat, protein and lactose in breast-milk
produced by women from developing countries are
broadly similar to values obtained in Western coun-
tries, despite differences in the dietary intakes of the two
groups. However, lower fat and protein concentrations
and lower whey protein:casein ratios have been
reported from some developing countries.” Table 2.2.2
shows the ranges of constituents reported in breast-milk

Table 2.2.2 Constituents in breast-milk taken by infants
aged 1-12 months

Industrialized Developing
countries countries
Lactose (mm/l) 18-223 181-227
Protein (excluding non-
protein nitrogen)
(g/100 ml) 0.7-1.41 0.82-1.31
Fat (g/100 ml) 2.85-4.99 2.73-4.57

taken by infants between 1 and 12 months of age,
obtained using a variety of methods.?

The amount of fat consumed by lactating women
does not greatly affect the total fat concentration of
breast-milk, since women on the low-fat, high-
carbohydrate diets characteristic of developing coun-
tries can synthesize fatty acids from glucose in the
breast. This results in a greater proportion of medium-
chain fatty acids, (e.g. lauristic and myristic acids)
compared with women on high-fat diets, in whom the
fatty acid composition of breast-milk resembles that of
the diet. In women with very low energy intakes,
breast-milk fatty acid composition is similar to that of
the body fat stores, indicating mobilization of body fat
for breast-milk synthesis.

Water-soluble vitamins (thiamine, riboflavin,
vitamin C, folic acid, Bg, pantothenic acid, B;,) and to a
lesser extent, fat-soluble vitamins (A and D), tend to
occur in lower concentration in breast-milk from
mothers in developing countries, reflecting low
maternal dietary intake. Little is known of mineral and
trace element composition of breast-milk, but calcium
concentrations may be lower in mothers from develop-
ing countries.

Factors influencing breast-milk
quantity and quality

Maternal nutrition

The gross composition of breast-milk from women in
developing countries is comparable with that of
Western mothers, although the amount of milk pro-
duced appears to be slightly less. The similarity in
breast-milk production and the ability of mothers from
poorer nations to undergo repeated, prolonged
lactation is perhaps surprising considering that women
in many developing countries apparently subsist on
diets providing only 40 to 70 per cent of the energy
intakes of well-nourished lactating western women (an
average of 1600 cal/day compared with 2300 cal/day).*°




Nevertheless, comparison of well-nourished and
deprived groups in the same country and observations
on lactational output during seasonal decreases in food
availability, suggest that poor maternal nutrition may
be the cause of smaller breast-milk yields; and where
nutritional intake is very low, milk composition may
also be affected.

Numerous studies have sought to test this hypothesis
experimentally by supplementing the mother’s nutri-
tional intake during lactation. Such intervention
studies have yielded contradictory results which are
difficult to interpret due to differences in study design,
type and quantity of supplements and duration of
supplementation. The evidence for ‘feed the nursing
mother, thereby the infant’ is weak, since although two-
thirds of the studies reported some improvement, the
increase in milk yields was small and in two studies
accompanied by a decrease in nutrient content.
Vitamin supplementation did appear to increase
vitamin concentrations in breast-milk, but improve-
ment of the maternal diet generally had little positive
effect on energy, protein, fat and lactose concentrations
in breast-milk. As a practical intervention to improve
milk output and gross composition, supplementation of
lactating mothers does not therefore seem to be cost-
effective.”

The lack of success of such interventions may have
been because the amounts of supplements provided
were not sufficient to increase dietary intake signi-
ficantly, or because supplements were provided over
too short a time. However, even in a long-term study
carried out in the Gambia in which net energy intakes of
lactating mothers were increased by 46 per cent (over
700 cal/day), and protein raised to well above the daily
WHO recommended allowance (thus eradicating the
energy and protein deficit during the ‘hungry season’),
the effect of supplementation on milk volume was
negligible. The effects on composition were also small:
milk protein increased by 7 per cent but total energy
showed no change (an 8 per cent increase in fat was
offset by an 8 per cent decrease in lactose).!! Mothers
did, however, derive some benefit from the supple-
mentation programme in that they reported fewer
ailments and greater ‘well-being’.

The extra energy and protein provided in the form of
supplements during the Gambian study did not appear
to be used to increase milk production or substantially
increase fat stores, since the average net weight gain of
supplemented mothers was 1.8 kg, which if weight gain
was due to deposition of adipose tissue, would account
for only 7 per cent of the extra energy consumed.

It has been suggested that the ability of mothers on
very low calorie diets to produce milk volumes only
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slightly less than those of well-nourished mothers, may
be due to raised maternal metabolic efficiency!? and
preferential channelling of nutrients to the breast
through elevated prolactin levels, and that when extra
energy is provided, much is wasted through relaxation
of metabolic efficiency. A reduction in physical acti-
vity is also likely to be an effective method of adjust-
ing to low energy intakes, but this did not appear to
be the case in the Gambia, where lactating women
were as active as non-pregnant, non-lactating women
except during the traditional postpartum month of
confinement.

The poor diets of women in many parts of the world
are cause for concern, since there clearly are costs to
functioning at such an extreme level of efficiency. Low
energy intakes during pregnancy, for example, result in
small babies, with all the attendant problems associated
with low birth weight. However, since milk production
does not seem to be strongly limited by maternal
nutrition during the period of lactation, attention to
mechanisms which control the infant’s ‘demand’ for
milk may offer an alternative approach to improving
lactational output.

Infant demand

Frequency of breast-feeding

Very large milk volumes, averaging 1000 ml/day (after
adjustments have been made for the test-weighing
method used) have been reported for Australian
mothers who belong to breast-feeding support groups.
Wet nurses and mothers suckling twins also produce
large quantities of breast-milk. It has been argued that
such outputs are potentially achievable by any woman,
provided that true ‘demand-feeding’ is practiced, i.e.
the infant feeds frequently and the breast is emptied at
each feed.? Frequent feeding has been found to increase
breast-milk output up to the first month of life and in
populations where there is a wide range in the number
of breast-feeds, infants who feed more frequently or
suckle for longer consume more milk. The physiological
basis for this effect appears to be that sucking stimulates
secretion of prolactin, which in turn increases milk
yield.!?

It is generally thought that limits to feeding do not
occur in traditional ‘demand-feeding’ societies, where
the timing and duration of feeding are supposedly
dictated by the infant’s demand rather than the
mother’s schedule. In reality, the baby’s access to the
breast may be limited by the mother’s need to resume
her usual work as the baby grows older, or by seasonal
increases in farming activities. Thus, even in tradi-
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tional societies, opportunities for breast-feeding during
the daytime may be controlled by the mother. This may
provide an alternative explanation for the decrease in
milk outputs observed in some countries during the
‘hungry’ season; this is the time of heaviest farm work,
when the mother is forced to spend much of the day
away from her child.

In many traditional societies the infant has free access
to the breast at night since mother and infant sleep side-
by-side. Night-time feeding is then more under the
control of the infant, and as the amount of milk taken
during the daytime decreases, night-time feeding
makes an increasingly important contribution to total
breast-milk intake as the infant grows older.'® In
industrialized countries, however, night-time milk
intake decreases with increasing age due to the practice
of cutting out night-feeds to ensure an uninterrupted
night’s sleep for the mother.?

Supplementary food

A further major influence on lactation is supplementary
feeding. The timing of first introduction of supplements
is very variable; in a study of nine countries, supple-
mentary foods were commonly given well before the age
of six months.? Traditionally, supplements may be
introduced at a particular age for cultural or religious
reasons. In general, this would be part of the process of
weaning the infant from breast-milk on to solid foods,
during which a gradual decline in the number of breast-
feeds is paralleled by an increase in the number of
supplementary feeds. However, mothers may start to
introduce supplements unusually early, or give breast-
milk substitutes, if they feel that their infant is not
growing well or that their milk supply is no longer suffi-
cient to supply the baby’s needs, for example, if the
baby appears to be hungry after breast-feeding.

In this case, supplementary foods should ideally
contribute extra nutrients to those received from breast-
milk. However, some studies have shown that young
infants receiving supplements consume less breast-milk
than exclusively breast-fed infants of the same age, and
that when the number of supplementary feeds is
increased, the number of breast-feeds decreases.
Rather than truly supplementing breast-feeding, early
feeding of supplements may only substitute for breast-
feeds, perhaps a deliberate policy by the mother to
release her from breast-feeding, and so permit her to
resume work activities. If supplementary foods are of
poor nutrient quality and low energy density, thereis a
danger that total nutrient intake will fail to meet the
needs of the growing infant, leading to malnutrition.

The early replacement of breast-feeds by bottle-feeds

or supplements may decrease milk intake and eventually
reduce milk production, since the suckling stimulus
which maintains milk synthesis will be diminished. A
downward spiral of reduced milk production encourag-
ing greater use of supplements and consequently even
further reduction in milk output may result.

Infant size

If the baby has free access to the breast, and maternal
milk production is not limited, intake will depend on
the infant’s appetite. Correlational studies have shown
that larger (heavier) infants consume more milk than
smaller infants of the same age, and that among young
infants, those who were heavier at birth consume more
than infants of lower birth weight. However, the
direction of such associations is not clear: larger infants
may have bigger appetites and be better at withdrawing
milk from the breast; alternatively, consumption of
more milk may result in a heavier infant. A second
possibility is that the association between milk intake
and infant weight is due to maternal nutrition during
pregnancy, which influences birth weight and might
also affect subsequent lactation performance.

Morbidity

Providing that the mother does not deliberately reduce
breast-feeding when the baby is ill, infections do not
usually affect breast-milk intake, although intake of
solid foods is often reduced.!* Some infants may not be
able to suck effectively if they are too weak and tire
easily (e.g. due to malnutrition or cardiac disease) or if
they are neurologically impaired. Such infants consume
little milk, which is likely to result in decreased
maternal milk production due both to inadequate
stimulation of the nipple and inadequate removal of
milk from the breast. Maternal anxiety about the health
and well-being of the infant may also interfere with milk
production by inhibiting the oxytocin-mediated milk
ejection reflex.

Hormonal contraception

While breast-feeding confers a degree of protection
against conception, the effect appears to be less
pronounced in well-nourished mothers and cannot be
guaranteed for the individual.'® Breast-feeding mothers
therefore still require advice on contraceptive methods,
especially after the first two months of lactation.

High dosages of combined oestrogen-progesterone
oral contraceptives have been found to depress milk
yield and also decrease protein, fat, lactose, and




mineral content of breast-milk while low-dose
progesterone-only pills do not appear to adversely
affect lactation. Depot-medroxyprogesterone acetate
(DMPA) is a long-acting injectable contraceptive
widely used in developing countries. Doses of 300 mg
given at six-month intervals appear to increase milk
volume while decreasing fat, protein and calcium con-
centrations.!> DMPA is also secreted into the breast-
milk at concentrations approaching maternal plasma
levels, but so far no adverse effects on infants have been
reported. These results suggest caution in recommend-
ing hormonal contraceptives. Where there is no alter-
native to birth control by pharmacological means,
low-dose progesterone-only pills are least risky, since
concentrations in breast-milk are very low, and there
are no apparent effects on lactation.

Conclusions

The World Health Organization recommends that
infants should be exclusively breast-fed for the first four
months of life. Present information suggests that the
quantity and quality of milk produced are not greatly
limited by maternal nutrition during lactation, except
in the most severe circumstances; however, the
maternal diet does influence the vitamin content of
breast-milk. Milk intake can be maintained by allowing
the infant maximum access to the breast, and
encouraging frequent feeding, especially at night.
Supplementary foods should be introduced to augment
nutritional intake rather than replace breast-feeds, at
least in the first few months of life, to avoid reducing
milk intake and impairing milk production. If hor-
monal contraceptives are prescribed they should be low
dose, and preferably progesterone only. Changes in
hospital routine, national breast-feeding promotion
programmes, legislation to protect women’s rights,
facilities for breast-feeding in places of work, and local
information, counselling and support schemes are all
methods by which the prevalence and duration of
breast-feeding can be increased.!%16:17
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Fetal growth

The birth weight at term of a baby of an elite well-
nourished mother anywhere in the world is more than
3 kg. Any newborn baby whose birth weight is less than
2.5 kg is classified as being of low birth weight. Delivery
before full-term or 37 completed weeks of gestation is
one cause of a neonate being of low birth weight; such
an infant is a preterm baby. A term infant of low birth
weight is one who is small-for-gestational dates (SFD).
Preterm low-birth-weight babies are usually appro-
priate for gestational dates but some are both preterm
and small-for-gestational dates: Any newborn infant
weighing 1.5 kg or less is called a very-low-birth-weight
baby (VLBW), and one weighing 1kg or less is an
extremely-low-birth-weight baby (ELBW).

Factors affecting growth

Most normal fetuses have similar rates of growth
during the first two trimesters of pregnancy. Slowing of
fetal growth usually occurs in the last trimester when

one-third of the birth weight is acquired. Factors
affecting fetal growth are to be found in the fetus, the
mother or the environment.

Environmental factors

Women living at high altitude, such as the Andes in
Colombia, are shorter and lighter than their sisters at
sea-level, and tend to give birth to low-birth-weight
babies. Low social class women have the highest
frequency of small-for-gestational dates babies related
to a number of adverse maternal factors.

Maternal factors

Nutrition A baby’s birth weight is influenced by the
size of the mother. Small women tend to give birth to
low-birth-weight babies. Maternal size is an indicator
of the quality of nutrition the mother had as a girl.
Improving the nutrition of girls leads to increase in
birth weights of their babies, as observed in emigrant
Japanese in America.



Birth weight shows a greater relationship to the
weight of the mother before pregnancy than to weight
gained during pregnancy. In a study in Uganda,
maternal weight of less than 55 kg was associated with
an increase in the number of low-birth-weight infants
compared with heavier women.! For a given maternal
weight, mothers who are taller give birth to heavier
babies than shorter women. Thin mothers who give
birth to small-for-dates babies are less able to mobilize
their fat stores than mothers of normal weight babies.
Energy intake during pregnancy influences fetal growth
in thin women, as demonstrated in Birmingham Asian
mothers receiving food supplements in the last trimester
of pregnancy. Heavier babies were born to thin
mothers who had shown poor weight gain and little
increase in triceps skin fold thickness earlier in
pregnancy. Well-nourished mothers of similar height
did not benefit.2

Maternal undernutrition must be severe before fetal
growth is affected. Observations during the acute
famine in Holland in 1944-5, showed that fetal growth
was affected when maternal food intake was under 1500
calories a day during the last trimester of pregnancy.
There was a decrease of 300 to 400 g in birth weight and
these infants had a significant increase in mortality
during their first three months but with no long-term
effects in the survivors. Women who were in their first
trimester of pregnancy during the famine had more
stillbirths or premature deliveries with increased death
rate.

Chronic undernutrition of mothers is common in
developing countries. Fetal tissues take priority over the
mother’s body when there is an energy deficit. Supple-
menting the diet of malnourished mothers who are
protein or energy deficient can increase the baby’s
weight at birth. In a study in Guatemala, dietary
supplementation of malnourished mothers in the latter
half of pregnancy reduced the incidence of low-birth-
weight babies by 40 per cent.? The greatest gains were
associated with increased calorie intake. The effects on
birth weight may be more marked if a food supplement
is given at an earlier stage of pregnancy and if it is
sustained throughout gestation as shown by the studies
in the Gambia®. (See pp. 324-35). High-protein food
supplements alone have proved harmful in some preg-
nancies, increasing the risk of deliveries before 30 weeks
of gestation and of neonatal death.> But a supplement
enriched with protein will not be harmful if recom-
mended dietary allowances are followed w1th1n the
framework of a regular diet.

Some mothers of small-for-gestational dates babies
have an eightfold increased risk of another SFD infant
in subsequent pregnancies.
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Age Young teenage mothers and women over 35
years of age tend to have low-birth-weight babies.

Parity First babies usually weigh less than their
siblings.

Chronic disease Impaired transfer of nutrients through
the placenta occurs in mothers with hypertension, pre-
eclampsia, renal disease and poorly controlled diabetes
mellitus.

Alcohol and smoking The adverse effects of cigarette
smoking on the placenta are probably mediated
through nicotine and carbon monoxide and lead to
chronic fetal deficiency of oxygen and retardation of
intrauterine growth. These result in a decrease in birth
weight and an SFD baby.

The daily consumption of 45 ml of absolute alcohol
by a pregnant woman will lead to slow fetal growth,
increase in preterm delivery and fetal malformations.
Alcoholic mothers who drink 90 ml of absolute alcohol
daily tend to produce babies with features of the fetal-
alcohol syndrome - severe stunting, microcephaly,
mental retardation and typical facies of maxillary
hypoplasia, short palpebral fissures, ptosis, squint and
hairy face.

Fetal factors

Boys are born heavier than girls by about 140 g at full-
term, because of their faster growth after 36 weeks of
gestation.

In multiple pregnancies such as twins, fetal growth
is slower after 32 weeks gestation compared with sing-
letons. Abnormal fetuses with genetic defects or
intrauterine infections suffer growth retardation by the
middle of the second trimester. Congenital defects are
found in 3-5 per cent of SFD infants. Hormones,
particularly thyroxine and insulin, influence growth in
the latter half of pregnancy. Thyroxine deficiency
results in a reduction in body length, delayed ossifi-
cation of bones and impaired brain maturation. Insulin
excess increases the laying down of fat in the fetus, as
seen in the infant of a poorly controlled diabetic mother.
Infants of women with gestational diabetes (prediabetic
women) tend to be large and have macrosomia. Lack of
insulin production causes severe growth retardation.

Intrauterine growth retardation

Intrauterine growth retarded newborn infants are
usually defined as those whose birth weights are less
than the 3rd centile for gestational age. Body weight
and gestational age distribution curves are available for
boys and girls of most European populations. In the
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absence of growth charts for race-specific populations in
developing countries, standards such as Fig. 2.3.1 may
be used in the subtropics and tropics.

Growth retardation experiments in animals suggest
that for tissue such as brain with only a limited period
when cell multiplication can occur, growth restriction at
this sensitive time would result in permanent stunting.
If growth restriction occurs throughout the period of
brain growth, there is also permanent stunting of body
growth. No satisfactory explanation has so far been
found to explain the stunting of body growth in
association with restricted growth during the period of
brain growth.

In a large series of postmortem studies on intra-
uterine growth retarded newborns (birth weight more
than two standard deviations below the mean),
Gruenwald® found all organs of these babies were
lighter than expected, but the brain was least affected
and the liver and thymus most affected. These infants
had relatively large heads, a moderate reduction in
length and the greatest reduction in weight. Recent
studies show that they have thinner than normal skin
folds. They account for the majority of SFD infants in
developed countries, are described as asymmetrically
growth retarded and are the result of growth failure
during the last trimester of pregnancy. Growth retarded
infants with equal reduction in brain and body size, and
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Fig. 2.3.1

normal skin fold thickness are described as sym-
metrically growth retarded; they are the product of
chronic placental insufficiency and growth failure
before the last trimester.

Intrauterine growth retardation contributes to a
substantial proportion of infants of low birth weight
(<2500 g) in some developing countries in Asia and
Latin America. Fetal malnutrition is the cause of
intrauterine growth retardation in these developing
countries. The incidence of intrauterine growth retard-
ation was reported as 24 per cent in a poor urban
population of Guatemala city.” Many studies under-
estimate the incidence of intrauterine growth retard-
ation because they do not include infants whose birth
weights fall below the 3rd centile but who weigh more
than 2500 g.

Asymmetrically and symmetrically growth retarded
infants can be distinguished at birth using the formula
weight/length ®x 100, described by Rohrer® as the
ponderal index. Data from Guatemala City on 848
intrauterine growth retarded newborns analysed by the
ponderal index (PT) showed 177 (20.8 per cent) had PI
below the 10th percentile (indicating subacute fetal
malnutrition) and 671 (79.1 per cent) had PI values
above the 10th percentile (indicating chronic fetal mal-
nutrition).” The same PI analysis applied to a rural
Guatemala population of 143 intrauterine growth
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Body weight and gestational age distribution curve for British boys and girls. (After Gairdner D and Pearson J 1985,

Archives of Diseases in Childhood; 60. © Castlemead Publications).




.retarded newborns, found 68.5 per cent to have chronic

fetal malnutrition, and among 188 rural South African
infants, 67.5 per cent were chronically malnourished in
utero. Infants with chronic fetal malnutrition remain
lighter, shorter, and with smaller head circumference
till at least three years of age. They also score the lowest
in tests of mental development from three years to
school age. Villar and his colleagues make the gloomy
prediction that in Latin America at least 2 million
infants born every year are, already destined at birth, to
remain undergrown and underdeveloped’. Similar
studies are required in other developing countries to
monitor and prevent chronic fetal malnutrition.

Antenatal detection of fetal growth
retardation

Poor weight gain during pregnancy is common in
developing countries; mothers may put on no more
than 6 kg instead of the 12 kg gained by their counter-
part in industrialized countries. The result of this
insufficient weight gain during pregnancy is a greater
risk of growth retarded babies of low birth weight.
Accurate assessment of intrauterine growth depends on
the ability to measure fetal maturity and fetal size
accurately. If a pregnant woman is sure of her
menstrual dates, prediction of the expected date of
delivery is correct to within 14 days in 90 per cent of
cases. Many women in developing countries are not
sure of their dates because of irregular periods or
frequent pregnancies. The measurement of symphysis ~
fundal height plotted on a graph can detect intrauterine
growth retardation as early as 28 weeks. Symphysis -
fundal graphs are simple to use and indicate when to
refer a patient for an ultrasound check.® Ultra-
sonography is the most accurate method of assessing
fetal maturity in these circumstances. In the first trime-
ster, crown-rump length is measured and in the second
trimester, before 20 weeks, biparietal diameter gives
accurate assessment of fetal maturity by ultrasound.

Fetal loss

There is a paucity of information on the epidemiology
and pathology of fetal loss in developing countries.
However, it is generally accepted that fetal death or
stillbirths occur in late gestation (from 28 weeks
onwards) or intrapartum during labour and delivery.
Stillborn fetuses in late gestation are usually macerated
with no specific lesions found in many of them. Con-
genital malformations and lesions corresponding to
asphyxia are found in a minority of these macerated
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fetuses. About 5 per cent of stillbirths and perinatal
deaths have abnormal chromosomes and an equal
number have malformations.

Deaths of normal fetuses occur in late gestation
because of failure of placental function: Tests of
placental function measuring placental hormone levels
are not feasible in developing countries. However,
failure of fetal growth may be detected with ultra-
sonography and the fetus delivered before term by
surgery to prevent fetal loss. Haematological disorders
associated with isoimmune haemolysis from incompa-
tible blood groups or of a non-isoimmune basis
(homozygous «-thalassaemia) lead to hydrops fetalis
and fetal deaths.

Intrapartum fetal deaths are mainly a result of
asphyxia due to prolonged labour. In developing
countries, where the majority of births take place
unsupervised by a trained attendant at home, intra-
partum fetal deaths from asphyxia account for a dispro-
portionately large number of stillbirths. These fetal
losses are eminently preventable by primary health care
of pregnant women in the antenatal period, during
labour and timely intervention by assisted delivery,
details of which are given on pp. 136-53. Congenital
defects and isoimmune disorders are found in a
minority of intrapartum fetal deaths.

Congenital defects

Major malformations are found in 2 per cent of infants
at birth and the incidence rises to about 5 per cent with
congenital defects detected later in childhood. A major
malformation has serious medical, surgical or cosmetic
consequences. A recognized pattern of malformations
with a known cause is called a syndrome. About half the
major congenital defects found in newborn infants have
a genetic basis attributable to chromosome abnor-
malities (Down’s syndrome, etc.), single mutant genes
(achondroplasia) and multifactorial inheritance (cleft
lip and palate, cardiac defects).

There are certain congenital defects that are
particularly common amongst people in the tropics and
subtropics. Polydactyly is common in African infants.
Cleft lip with or without cleft palate has ethnic
differences in its frequency: it is high (3 or 4 in 1000
livebirths) in Orientals (Chinese, Japanese), inter-
mediate (1 in 1000) in Europeans and low in Africans.
These frequencies persist after migration from their
homelands, suggesting that the defect is genetic in
origin. Consanguinity is practised in several ethnic
groups in the Indian subcontinent and in the Middle
East with unions between first cousins or uncles and
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nieces accounting for more than half of their marriages.
Uncle-niece marriages are unique to Southern India.
There is evidence in Britain that consanguinity
increases perinatal mortality due to congenital mal-
formations in the Pakistani communities of Brad-
ford! and Birmingham.!! Consanguinity increases the
incidence of rare recessive conditions, and to a lesser
extent, of multifactorial or polygenic disorders.

Teratogens

Agents that injure the developing fetus and induce
congenital defects are teratogens. They include drugs,
hormones, vitamins, poisons, radiation and alcohol.
Information on teratogenic agents has come from
animal experiments, some observations made as long
ago as 1930, when pigs born to sows on a diet deficient
in vitamin A were found to lack eyeballs. Before 1962,
when the effects of thalidomide on the human fetus
became evident, teratogens were discovered acciden-
tally. Since the thalidomide disaster when affected
babies were born with limb abnormalities, all
drugs prescribed during pregnancy have been kept to a
minimum and their teratogenic potential monitored.
Antimetabolic and antineoplastic agents are potent
teratogens. Vitamin A is a unique teratogen because
both excess and deficiency of the vitamin produce
deformities of the central nervous system (CNS) in
animals.

Factors that determine teratogenesis are the age of
the fetus when the agent acts on it and the dosage. The
vulnerable period for producing malformations in the
human fetus is between the 21st and 36th days of
pregnancy, when the neural tube is open and limbs and
organs are in a critical phase of development. The
timing of malformations is exact, with only a day
separating the formation of defects of the heart from
those of the kidney. The dosage effect may be seen with
alcohol where the equivalent of 45 ml consumed daily
by the pregnant mother slows fetal growth and 90 ml
daily may result in a baby with microcephaly, mental
retardation and typical facies.

Pathogens that infect the fetus, particularly rubella
virus, Toxoplasma gondii, Treponema pallidum, cytome-
galovirus and herpesvirus, produce congenital defects
of major consequence (see pp. 163-74). Many young
women in the tropics do not have antibodies against
rubella and would benefit from vaccination to pre-
vent their future babies being affected with congenital
deafness, cardiac defects, cataracts, and microcephaly.
Maternal diabetes mellitus predisposes to congenital
malformations. Amniotic constrictive bands cause
limb defects and oligohydramnios leads to compres-
sion and postural congenital defects such as club feet

and torticollis. Neural tube defects are now thought to
be related to folic acid deficiency and trials are in pro-
gress in Britain where women are being given folic acid
supplements during pregnancy and compared with a
control group. No cause is detectable in about 40 per
cent of congenital malformations such as intestinal
atresias, exomphalos and diaphragmatic hernia.

Management

Every infant with a major congenital defect should have
a diagnostic evaluation to detect genetic causes and
environmental factors. Some malformations of the
heart, limbs and intestines are amenable to surgical
correction, and usually require transfer to a specialist
unit with a paediatric surgeon. Complicated congenital
malformations, however, will continue to contribute to
perinatal and neonatal mortality, as they do in
developed countries. Prenatal diagnosis of severe mal-
formation of the CNS, such as anencephalus and
myelomeningocele with measurement of serum «a-feto-
proteins and ultrasound diagnosis in the fourth month
of pregnancy, followed by abortion of the affected fetus,
has been a factor in the reduction of the number of
babies born with neural tube defects in the UK.
However, even before these measures were introduced,
a decline in neural tube defects had begun.

Prenatal diagnosis

Prenatal diagnosis to detect an affected fetus in order
to terminate the pregnancy is practised in most indus-
trialized and some developing countries. The steps in
prenatal diagnosis are to visualize the fetus, usually by
ultrasonography, and to obtain fetal tissue, blood or
fluid for biochemical or cytogenetic analysis, using
amniocentesis, chorionic villus sampling, or fetoscopy
and fetal blood sampling. Chorionic villus sampling
was pioneered in China in the 1960s and is now the
preferred method of prenatal diagnosis because it is
done at seven to nine weeks of gestation through the
cervix, either by aspiration through a cannula under
ultrasound control or under direct vision using an
endoscope. Once an adequate sample is obtained, the
maternal decidua 1is carefully removed to leave
chorionic villi derived from the zygote. Chromosome
preparations can be made rapidly for identification,
e.g. of Down’s syndrome, and DNA samples for the
diagnosis of autosomal dominant disorders (tuberous
sclerosis, neurofibromatosis), autosomal recessive
conditions (thalassaemia, sickle cell disease), and X-




linked diseases (haemophilia, Duchenne muscular
dystrophy).

The application of prenatal diagnosis in developing
countries depends not only on the level of cytogenetic
technology but also on the national population control
policies and the religious beliefs of the people.

PRENATAL INFECTIONS

Many infections occurring in pregnancy may be sub-
clinical and their adverse effects limited to the fetus and
newborn infant. The agents known to cause fetal
infection are listed in Table2.3.1. (See also
pp. 600-23.)

Clinical and pathological findings in newborn infants
who have experienced intrauterine infection in early
gestation include:

prematurity or low birth weight at term;
developmental anomalies in the cardiovascular
system, central nervous system, and skeleton;

¢ florid peri- and postnatal infection with inflamma-

tion such as adenitis, encephalitis, hepatitis,
pneumonia;

IgM antibodies in umbilical cord blood;

prolonged virus shedding in secretions and

excretions;
® late onset diseases such as juvenile diabetes and
possibly malignant tumours.

There is an overlap in the clinical features of
congenital toxoplasmosis, rubella, cytomegalovirus,
herpes, and syphilis (the TORCHES group) in the
neonatal period. These infections all cause congenital
disease with defects of varying degree. They may
present with the following features in common: skin
rash, jaundice, hepatosplenomegaly, central nervous
system involvement, and radiological changes in the
growing ends of bones. The frequency of these
infections is high in children and adults in the tropics.

Table 2.3.1 Agents causing fetal infection
Viruses Bacteria
Rubella virus Listeria monocytogenes

Cytomegalovirus
Hepatitis B virus
Ebstein-Barr virus

Mycobacterium tuberculosis
Treponema pallidum

Herpesvirus hominis Parasites
Human immunodeficiency Filaria

virus (HIV) Malaria
Vaccinia virus Toxoplasma gondii
Variola virus Trypanosomes
Varicella-zoster virus
Poliovirus

Parvovirus B19
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The diagnosis of fetal infections depends upon the
recovery of the infecting agent and/or the detection of
raised immunoglobulin M (IgM) which does not cross
the placenta from mother to fetus. Although produced
in small amounts by the normal fetus, IgM is the first
immunoglobulin to be produced after infection and is
found in high concentrations in the fetus subject to
intrauterine infection.

Congenital rubella

The teratogenic effects of the rubella virus were first
reported in 1940 by Gregg!? who described the associa-
tion between neonatal cataracts and first trimester
maternal rubella intection. These infants were often
deaf and had congenital heart disease.

Pathogenesis

When a pregnant woman is infected, the rubella virus
passes through the placenta to affect the fetus. The virus
disseminates in the fetus and persists in tissues until
some time after delivery. The earlier the infection
occurs in pregnancy, the more likely the risk of fetal
damage. Stigmata of congenital rubella in the neonate
decreases from 75 per cent of seropositive infants whose
mother was infected in the first two months of
pregnancy, to 52 per cent in the third month and 17 per
cent in the fourth month. Congenital rubella is rare
after 20 weeks of gestation.

The extent of fetal damage is also related to the stage
of pregnancy when infection occurs. Multiple defects
are more likely to be seen in a fetus infected in the first
12 weeks. Deafness may be the only defect associated
with infection beyond 16 weeks.

Neonatal signs and symptoms

Jaundice, thrombocytopaenic purpura and hepato-
splenomegaly are usually present in the newborn
infant, together with eye abnormalities, heart murmur
and CNS signs. Intrauterine growth retardation is
present in one-third of these infants. The full spectrum
of congenital rubella defects is shown in Fig. 2.3.2. Eye
defects include cataracts and microphthalmos, with
glaucoma developing in a small proportion. Cardio-
vascular defects are a result of endothelial damage of
large blood vessels and produce a high incidence of
patent ductus arteriosus and peripheral pulmonary
artery stenosis. Central nervous system effects include
microcephaly, cerebral palsy and mental retardation.
Deafness may be the only defect and is usually
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Low birth weight at term
Failure to thrive
Retarded growth
CATARACT
RETINOPATHY MICROCEPHALY
Microphthalmos CEREBRAL PALSY
Glaucoma Bulging and/or large
Cloudy comea anterior fontanelle
Speech disorder
CONGENITAL HEART DISEASE

Myocardial damage

Thrombocytopaenic
pupura

HEPATOSPLENOMEGALY
Jaundice - Hepatitis

Osteopathy

Shedding of virus

Infectiousness

Fig. 2.3.2 Manifestations of congenital rubella.

sensorineural and bilateral. Hepatitis with prolonged
jaundice may be seen in some cases. Thrombocyto-
paenic purpura is found in most cases at birth but does
not persist after the neonatal period. Radiographic
examination of the long bones shows irregular trans-
lucencies and an irregular trabecular pattern (‘celery
stalk’).

Late presentation

Congenital rubella is a potentially progressive con-
dition and damage may not become apparent until
infancy and childhood, e.g. hearing impairment may
develop or deteriorate after birth. Many affected infants
present beyond the neonatal period, particularly in
developing countries. Therefore, infants with neurolo-
gical and eye defects, deafness and congenital heart
disease should be investigated for congenital rubella.
Other forms of ‘late onset’ disease include rubelliform

rash, interstitial pneumonitis, hypogammaglo-
bulinaemia, thymic hypoplasia, encephalitis and
diabetes mellitus, but these manifestations are

infrequent.

DEAFNESS

OTHERS: Renal artery stenosis
Autism or autistic features
Pneumonitis
Chronic rash in late infancy
Diabetes mellitus
Growth hormone deficiency
Hypothyroidism
Dermatoglyphic ‘abnormalities’
Progressive panencephalitis

Diagnosis

The diagnosis of congenital rubella can only be made by
virus isolation from throat swab and urine (for up to 12
months of age) or by serology. The presence of raised
levels of IgM in cord blood or in neonatal blood is
suggestive of congenital infection by a number of
agents. The presence of IgM rubella antibody indicates
rubella infection and positive tests may be found up to
six months of age. Rubella haemagglutination
inhibition (HI) antibody persisting beyond six months
of age when passively acquired maternal antibodies
would have disappeared, is another useful method of
diagnosis. The presence of antibody in a single serum
sample between six months and three years of age can
be useful retrospective evidence of congenital infection,
as natural infection is uncommon during this period.

Prevention

Congenital rubella can be prevented by active rubella
immunization of all susceptible school-age girls and
women of childbearing age who are shown to have no
rubella antibodies. Pregnancy should be avoided for
three months after vaccination. Vaccination during




pregnancy should be avoided because vaccine virus has
been isolated from some fetuses. There is little or no
evidence that the vaccine virus is teratogenic. Pregnant
women suspected of having rubella should be investi-
gated. The first sample of serum should be taken as
soon as possible after exposure (within 10 days) and if
there is detectable antibody the person may be
considered immune as a result of past infection or
immunization. If antibody is not detected a second
specimen should be tested 14 to 21 days later. A fourfold
rise in antibody titre denotes a recent rubella infection
and therapeutic termination of pregnancy may be
offered after the risk of an affected handicapped infant is
explained. Administering immunoglobulin to such
women is of no value.

Congenital cytomegalovirus (CMV)

Cytomegalovirus (CMV) is one of the herpes viruses,
human (B) herpesvirus 5. Most healthy adults and
children with CMV infection experience no symptoms
or a mild illness of fever with or without respiratory
symptoms. In Western countries such as the UK,
Europe and North America the prevalence of CMV
antibodies in adults is 30-50 per cent. However, in
many tropical and subtropical countries almost all
adults have CMYV antibodies. Studies of children in

- developing countries indicate that all are infected by
two to five years of age. Reactivation of latent CMV
infection may occur during pregnancy in immune
women and about 10 per cent may excrete virus from
the cervix. In West Africa more than one per cent of
women known to be seropositive before conception
gave birth to infants with congenitally acquired CMV
infection. This indicates that the presence of maternal
antibody does not prevent congenital infection which
has also been reported in consecutive pregnancies.
However, analysis of fetal infections resulting from
reactivation of latent CMV shows that damage is highly
unlikely to occur in these infants.

Fetal damage is most likely to occur with primary
maternal infection during the first half of pregnancy.'?
During primary CMYV infection the virus will infect the
fetus in 25-50 per cent of cases. In industrialized
countries the rate of congenitally acquired CMV
infections is between 0.5 and 1 per cent and the
proportion of infants with clinical disease is between
0.05 and 0.1 per cent. Women with primary CMV
infection in pregnancy infect their offspring through the
placenta if they have depressed cell-mediated immunity
to CMV. In contrast, the proportion of congenitally
acquired infections in developing countries is well
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above 1 per cent but there is no evidence so far that
these infections contribute towards the development of
congenital anomalies.

Neonatal signs and symptoms

Of the 0.5 per cent of British neonates with congenital
CMV infection the majority (90 per cent) are asymp-
tomatic. In later childhood about 10 per cent of asymp-
tomatic neonates become deaf. Severe disease is rare,
but those affected have a high (20-30 per cent) infant
mortality and those who survive are severely handi-
capped with microcephaly, blindness, deafness and
mental retardation. Clinical features of congenital
CMV disease are shown in Table 2.3.2.

There is no easy way to prevent the birth of babies
damaged by CMV either by reliable prenatal diagnosis
or an acceptable vaccine.

Herpesvirus hominis

Primary infections with Type I strains in adults are rare
because of high prevalence of infection in childhood.
Genital infections, mainly caused by Type 2 strains,
present the greatest hazard to the neonate in lower
socio-economic groups. Infection may occur from
ascending infection following rupture of membranes or
during the passage through an infected birth canal.
Infants whose mothers acquire primary genital herpes
in the third trimester are most at risk of low birth
weight, preterm delivery, and neonatal infection.!*

Neonatal clinical features

Three forms of perinatal disease have been recognized:
localized superficial herpes, localized central nervous
system disease, and disseminated herpes. In localized
herpes, the infant presents towards the end of the first
week with a vesicular skin rash, kerato-conjunctivitis,
and vesicles in the mouth. There is no evidence
of other systems being involved. Localized CNS
disease presents with the above features together with

Table 2.3.2 Clinical features of congenital CMV disease

Low birth weight Hepatosplenomegaly
Microcephaly Hepatitis
Cerebral calcification Jaundice

Chorioretinitis
Encephalitis
Hypotonia

Mental retardation

Haemolytic anaemia
Thrombocytopaenia
Pneumonitis
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non-specific signs of meningitis. Disseminated disease
presents earlier in the first week, and half have neuro-
logical disease as well. Infants with disseminated
disease are critically ill with hypotension, peripheral
vasoconstriction, renal failure, jaundice with hepato-
splenomegaly, respiratory symptoms (e.g. apnoea)
because of underlying pneumonitis, and generalized
bleeding associated with disseminated intravascular
clotting.

Diagnosis

Vesicle fluid, CSF or conjunctival scrapings should be
examined microscopically after Giemsa staining, for
intranuclear inclusions. If possible, viral cultures
should be done on vesicle fluid, CSF, urine and stool
samples. The CSF may show typical changes of viral
meningitis with up to 200 lymphocytes/mm?® and
minimal alteration of glucose and proteins.

Management

The antiviral agent acyclovir, given for at least 14
days, has been successful in reducing mortality and
morbidity. Other antiherpetic agents such as adenine
arabinoside, cytosine arabinoside and idoxuridine are
all very toxic and are not recommended.

Avoidance of vaginal delivery reduces the frequency
of herpesvirus hominis infection in the newborn,
provided that when the membranes have already
ruptured, Caesarean section is performed within four
hours.

Medical and nursing staff with labial herpes or
herpetic skin lesions should apply acyclovir cream to
their lesions. They should probably not handle babies.

Human immunodeficiency virus (HIV)

Since 1981, there has been a dramatic increase in
reports of human immunodeficiency virus (HIV)
infection and acquired immuno-deficiency syndrome
(AIDS) in men and women in subsaharan Africa.
Some of the highest incidence rates of AIDS in the
world have been reported from countries in central and
East Africa. The World Health Organization’s mid-
1988 rates for AIDS reported on 1 August 1989, iden-
tified Zaire as the African country with the highest
rate of 99 per 100 000 people, followed by Malawi with
51, Uganda 42, Burundi 38.5, Central African
Republic 23, Rwanda 18.9, Kenya 18.8, Zambia 17.6
and Tanzania 17.3. The USA with a rate of 36.6 per
100 000 has the highest incidence of AIDS in the

Western world; France with 11.1 is the highest in
Europe, and the UK has a rate of 3.55. The Health
Minister of Kenya reported that seven new cases of
AIDS were diagnosed each day of 1989 in his country,
and an estimated 200 000 Kenyans were infected with
HIV out of a population of 23 million. The survival of
AIDS patients in Africa is very poor compared with that
of North Americans, e.g. only 7.5 per cent of AIDS
patients in Tanzania survived more than three months
after diagnosis, compared with more than two years for
most patients in the USA.

African women have a higher risk (about twice the
rate) of HIV infection than men. In Kenya, for
example, 25 per cent of prostitutes in three towns were
infected but only 8 per cent of promiscuous men were
seropositive in a survey in 1988. HIV infection is a
sexually transmitted disease and, therefore, in most of
Africa prostitutes are at highest risk. In Dar-es-Salam,
capital of Tanzania, 42 per cent of women working in
bars were infected in 1988, and this was double the
infection rate in 1986.

Pregnant women in some African countries have a
high incidence of HIV infection. In Kinshasa, Zaire, 8
per cent of pregnant women attending antenatal clinic
were seropositive for HIV antibodies in 1984-5, and 8
per cent of infants in the first nine months of life were
also seropositive.* Of more than a thousand women
attending antenatal clinic in Kampala, Uganda, 13.4
per cent were HIV-positive in 1986, but the proportion
had risen to 24 per cent by 1988. All babies of sero-
positive women received HIV antibodies trans-
placentally transferred, and one in three of these infants
had died at the end of one year.

Pregnancy does not appear to make HIV-infected
women more likely to develop full-blown AIDS.

Most cases of AIDS in children have been reported in
offspring of mothers infected with HIV. Transplacental
passage of the virus occurs in early (16 weeks) and late
(36 weeks) gestation, and Caesarean section does not
seem to protect the fetus from infection. The prevalence
of HIV infection and AIDS in newborn babies of
mothers with HIV antibodies has been increasing with
longer follow-up studies. HIV-carrier mothers with
symptoms have a higher chance of transmitting
perinatal infection than asymptomatic mothers. Half of
the babies aged six months born to intravenous drug-
addicted mothers with HIV antibodies were sero-
positive in an Italian study. Not all infants born to
intravenous heroin-addicted mothers with HIV
infection are likely to be infected, unless maternal
infection occurred during pregnancy. About 10 per
cent of these infected infants develop AIDS during the
first year with persistently enlarged lymph nodes,




diarrhoea, failure to thrive and Pneumocystis carinii
pneumonia. The prognosis for children with perinatal
HIV infection must be assumed to be poor until
suitable drug therapy 1is available. Meanwhile,
perinatal HIV infection will increasingly become a
major public health problem, particularly in Africa
where an estimated 6000 babies infected with HIV were
born in Zambia in 1987.1%

Management

All the babies of HIV-carrier mothers should be breast-
fed in developing countries. There is no convincing
evidence that HIV infection occurs through breast-
milk. Zidovudine, azidothymidine or AZT (3-azido-
3-deoxythymidine) was licensed in 1987 for use in
the management of serious manifestations of HIV
infections in patients with AIDS or AIDS-related
complex (ARC). The drug inhibits HIV replication by
insertion of azidothymidine triphosphate into the
developing chain of viral DNA. Zidovudine has so far
been used only in adults and has been found to signi-
ficantly reduce the death rate from AIDS. But serious
toxic effects have been observed during the treatment of
HIV-infected patients with zidovudine. Anaemia
requiring blood transfusion, leucopaenia and neutro-
paenia have frequently led to reduction and discon-
tinuation of the drug. These haematological complica-
tions are the result of bone marrow toxicity. Until the
safety of zidovudine has been more extensively
evaluated, its use is unlikely in asymptomatic infected
children.

Acquired immunodeficiency syndrome, AIDS, is the
disease attracting greatest attention in the world in the
late 1980s. However, in spite of coordinated inter-
national research, little is known about this disease in
developing countries. Efforts to develop a vaccine are
unlikely to be rewarded for another decade. Therefore,
prevention of this sexually transmitted disease in adults
is the only means of controlling and reducing the
incidence of perinatal HIV infection.

Varicella zoster virus

Congenital varicella

Mothers who develop chickenpox before the 20th week
of pregnancy have given birth to infants with congenital
varicella infection. Affected babies are small-for-dates,
have cutaneous scars, limb and digit hypoplasia or
atrophy, eye defects, convulsions, cortical atrophy and
mental deficiency. Prognosis is poor with many dying
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in the perinatal period, and most survivors are
handicapped. Direct damage to fetal tissue or its nerve
supply by a varicella vesicle probably produces the
congenital defects. Congenital varicella is probably
extremely rare as most women with first trimester
varicella either abort spontaneously or have a normal
baby.

Perinatal varicella

Women who develop chickenpox within two or three
weeks of delivery may infect their infants, and 20 per
cent show signs of neonatal varicella. Babies born five
or more days after the mother developed varicella will
often be born with a chickenpox rash but have some
transplacental immunity and so survive. Infants born
within five days of the appearance of the maternal rash
usually develop chickenpox 5-10 days after delivery
and have a high death rate. Therefore, these infants
should all receive a dose of zoster immune globulin
(Z1G) 1.25 ml by intramuscular injection as soon after
delivery as possible. This is followed by a course of
acyclovir intravenously for at least 10 days.
Occasionally, newborn infants acquire varicella by
contact with an infected child or adult. This form of
neonatal chickenpox is mild and requires no treatment.

Syphilis

Fetal infection occurs in 40-50 per cent of women with
primary syphilis. Infection in the mother may lead to
spontanecous abortion, stillbirth, an infected infant
without signs of disease at birth but developing later in
life, or to the birth of a normal uninfected infant.

Clinical features

Many infants with congenital syphilis appear normal at
birth and may only develop signs of the disease weeks,
months, or occasionally, years later. Early features of
congenital syphilis resemble the lesions of secondary
syphilis in adults (see also pp. 590-1).

Early-onset congenital syphilis is a serious life-
threatening disease and may present with anaemia,
oedema, jaundice, failure to thrive and pyrexia, in the
absence of typical mucocutaneous lesions and other
local signs of the disease. Conversely, the infant may
show florid mucocutaneous lesions without significant
constitutional disturbance. Hepatomegaly is usual, and
may be accompanied by splenomegaly and lympha-
denopathy.
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Fig. 2.3.3 Newborn infant with profuse nasal discharge
‘snuffles’ of congenital syphilis.

Skin lesions are common but vary both in character
and distribution. The rash is usually maculo-papular,
but circinate lesions are the most characteristic
eruptions seen. Involvement of the skin of palms and
soles is usual and provides one of the most typical
localizing features of the rash of congenital syphilis.
The palms and soles become red, mottled, and swollen
with superficial desquamation.

Rhinitis or ‘snuffles’ is a characteristic early sign
(Fig. 2.3.3). Ulceration of nasal mucosa produces a
profuse mucopurulent discharge which may be blood-
stained, and produces excoriation around the nose and
on the upper lip. Destruction of the nasal cartilage and
bone will in time produce a flattened nasal bridge and
the ‘saddle-nose’ of congenital syphilis.

Lesions at the mucocutaneous junctions of the
mouth, nose, anus and vulva are common and produce
moist fissuring and bleeding. Healing of deep fissures

Fig. 2.3.4 Widespread periostitis of the radius and ulna in an
infant with congenital syphilis.

leads to radiating scars or rhagades, typical stigmata of
congenital syphilis. Condylomata which are plaques
with moist surfaces may occur around the anus and
fermale genitals.

Osteochondritis, a frequent and typical sign may
present as dactylitis, fracture, or pseudoparalysis.
Radiological examinations of the bones around elbows,
wrists and knees show multiple and widespread changes
that help in the diagnosis of congenital syphilis
(Fig. 2.3.4). Osteochondritis is evident by widening
and alteration in density of the epiphyseal line, and by
irregular destructive lesions in the epiphyseal end of the
metaphyses. Widespread periostitis in bones of the
limbs may also involve the skull. Radiological signs of
congenital syphilis may not be evident in the neonatal
period but become obvious during the early months of
life. They may show spontaneous regression after the
sixth month.

Meningitis and hydrocephalus may occur with
congenital syphilis. Even when there is no clinical
evidence of CNS involvement the CSF may be
abnormal with a moderate increase in lymphocytes,
increased protein, normal glucose and positive
serological tests for syphilis.

Diagnosis

A high index of suspicion is required for clinical
diagnosis. Radiological examination for typical bone
changes is usually helpful. Fluid from skin lesions
should be examined for Treponema pallidum on dark-
ground microscopy. Serological tests for Treponema
pallidum in developing countries may produce false-
positive results in people who have been infected with
Treponema pertenue or yaws. Infection with yaws provides



some protection against syphilis. Diagnosis of con-
genital syphilis may be difficult in partially treated
women. Seropositivity for syphilis in the young infant
does not prove active disease because of transplacental
transfer of maternal immunoglobulins. Conversely,
negative serology in the newborn does not preclude the
diagnosis of syphilis.

The are indications for

Management following

treatment:1®

Clinical and/or radiological signs of syphilis.
Mother with syphilis:
(2) untreated
(b) inadequately treated
(c) treatment status unknown
(d) treatment with drugs other than penicillin.

¢ Infant apparently normal but serological titre rising
or persistently high.

® Syphilis suspected but follow-up of infant cannot be
ensured.

Penicillin is the drug of choice in treatment. Aqueous
procaine penicillin 30 mg (50 000 units per kg body
weight daily by intramuscular injection for 10 days) is
the recommended regimen. Long-acting benzathine
penicillin 60 mg (100 000 units per kg body weight) may
be given in a single intramuscular dose if follow-up is
not possible.

Tuberculosis

Tuberculosis is prevalent in almost all tropical
developing countries and constitutes a special risk
during pregnancy and lactation to mothers and babies
(see also pp. 519-52). The management of an infant of
an infected mother poses special problems. Isolation of
the baby from the infected mother is usually not feasible
and is, in any case, undesirable because it would
inevitably signal the end of breast-feeding and expose
the infant to all the hazards of artificial feeding. The
policy advocated here for infants of tuberculous
mothers has been proved effective, and is as follows:

¢ Maintain breast-feeding (except where this is
precluded by the gravity of maternal illness).
Treat the mother for tuberculosis.
Give the infant prophylactic isoniazid in a single
dose of 10 mg/kg daily. This prophylactic medica-
tion to continue until the mother is confirmed to be
sputum-negative by repeated sputum examination.
¢ Carry out BCG immunization in the infant using
isoniazid (INH) resistant BCG.
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Results are best where infected mothers have been
detected by antenatal screening and antituberculous
treatment instituted during pregnancy.

Congenital tuberculosis

Criteria for the diagnosis of congenital tuberculcsis
were described by Beitzke in 1935.!7 There must be
proof that the lesion is tuberculous, and in this regard a
primary complex in the liver is usually of intrauterine
origin. If the liver primary complex is absent, the
infection should be obvious in the fetus or in the
neonate at birth or during the first week. Neonatal
tuberculosis is the result either of intrauterine infection
or of inhalation of tubercle bacilli during or soon after
birth through intimate contact with an adult with active
pulmonary tuberculosis.

Transplacental infection occurs when the pregnant
mother has clinical tuberculosis or a recent primary
infection. In the former, miliary lesions are present in
the placenta but not in the latter.

There is an absence of cellular response in the host,
the primary focus and lymph nodes are caseous with
abundant tubercle bacilli. The peripheries of the lesions
contain few lymphocytes and no giant cells.

Clinical features

The neonate with congenital infection may present with
hepatomegaly and jaundice due to obstruction of bile
drainage by enlarged lymph nodes at the porta hepatis.
The primary focus is in the liver but sometimes a
primary complex is found in the lung due to dis-
semination through the ductus venosus.

The infant may also present with pneumonia (tachy-
pnoea, cyanosis, moist sounds), anaemia and hepato-
splenomegaly, with radiological evidence of widespread
pulmonary infection involving both lungs, mediastinal
and hilar lymph nodes. There is no liver lesion in this
clinical syndrome, the source of infection probably
being the amniotic fluid, maternal genital tract or
mouth-to-mouth resuscitation by an adult with active
pulmonary tuberculosis. Examination of the gastric
aspirate for acid-fast bacilli is the best diagnostic test.
The infected neonate is not sensitive to tuberculin.

Treatment

Isoniazid (20 mg/kg daily) combined with streptomycin
(20 mg/kg daily) or rifampicin (10-20 mg/kg daily)
together with a third drug is recommended. Rifampicin
should not be given continuously for more than three
months because of its effects on liver function, while
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streptomycin should be withdrawn after eight weeks as
it is an ototoxic drug. Steroids have no place in
treatment because of the lack of a host reaction. The
infant with congenital tuberculosis should be vacci-
nated with isoniazid-resistant BCG to encourage active
immunity. Breast-feeding should be encouraged and, if
infected, mother must be treated with antituberculous
drugs.

Toxoplasmosis

Toxoplasma gondii is a protozoal parasite whose whole
life-cycle can be completed only in the intestine of the
cat. Cats excrete millions of oocysts that become
infective after maturation. These oocysts are ingested
by cattle, sheep, pigs or other animals in whom spread
and multiplication occurs in the same way in body
tissues as in humans. Human infection is usually
through eating infected pork or mutton that is raw or
undercooked. Infection by contact with cats may play a
role in rural regions and under conditions of poor
hygiene (see also p. 934).

Infection with 7. gondii during pregnancy may be
asymptomatic or present as an influenza or glandular
fever type of illness. The developing fetus may be
infected at any stage of gestation but the risk is highest
(70 per cent) in the third trimester. Infections in early
pregnancy may cause abortions. Most damaged infants
are infected in the first and second trimester. Severe
congenital toxoplasmosis in the newborn presents as
low birth weight at term, jaundice, hepatospleno-
megaly, anaemia, thrombocytopaenia, meningoencep-
halitis and hydrocephalus. Extensive necrosis of the
brain cortex leads to intracranial calcification, while
periventricular damage around the aqueduct results in
hydrocephalus. One-third of congenitally infected
infants have neonatal symptoms and about one-quarter
die. A baby with congenital toxoplasmosis may have the
triad of hydrocephalus, intracranial calcification and
chorioretinitis. Asymptomatic infants with congenital
infection may show abnormalities in the CSF (raised
protein and increased cells). On follow-up these infants
may have damage involving the brain, eyes or ears.!®

Serology to detect toxoplasma IgM antibodies by
ELISA confirms the diagnosis.

Treatment

The antibiotic, spiramycin, is used by the French to
treat pregnant women known to have been infected.
Three-week courses, repeated after two-week inter-

vals free of treatment from the time of diagnosis until
delivery were beneficial (23 per cent of 388 treated
women had infants with congenital toxoplasmosis
compared with 61 per cent of those who were
untreated). The majority of congenital infections in
both groups were subclinical and severe cases were
uncommon in both the treated (2 per cent) and the
untreated (5 per cent). For the neonate, alternating
courses of spiramycin (100 mg/kg daily) for four to six
weeks with pyrimethamine (1 mg/kg daily) and
sulphadiazine (50 mg/kg daily) for three weeks have
been recommended for the first year, although no clear
evidence of clinical benefit has been found.

The prognosis for seropositive infants who are
normal in the neonatal period with no intracranial calci-
fication is good. For those with neurological problems
or systemic disease in the neonatal period the outlook is
bleak and most survivors are handicapped. However,
congenital toxoplasmosis is a rare cause of mental
handicap compared with Down’s syndrome.

Prevention

All pregnant women should eat well-cooked meat and
stay clear of cats and their faeces.

Trypanosomiasis

Trypanosomes are protozoa that produce two distinct
diseases in man. African sleeping sickness is caused by
Trypanosoma (brucet) gambiense and T. (brucer) rhodesiense
and transmitted by Glossina (tsetse) flies. Chagas disease
found in Latin America is caused by Trypanosoma cruzi
and transmitted by large Triatomidae bugs (see
pp. 675-82).

Congenital African trypanosomiasis

Classical sleeping sickness is uncommon in the
indigenous population of West Africa where T. bruce:
gambiense is endemic, except during epidemics. The
disease frequently is mild in contrast to that associated
with 7. rhodesiense found in East Africa which is serious
and fatal.

Congenital African trypanosomiasis has been
reported with both varieties although most cases
involve Trypanosoma gambiense. Fever and anaemia with
trypanosomes in the blood and/or cerebrospinal fluid of
the infant in the first weeks of life is the usual present-
ation of congenital infection. Lymphadenopathy is not
a feature of the congenital disease although it is charac-
teristic of infection acquired after birth. Traub et al.'®
described a case of congenital trypanosomiasis due to




T rhodestense in a Zambian infant delivered at 36 weeks
of gestation by Caesarean section for fetal distress. Her
mother was in coma, had numerous trypanosomes in
her blood and died three days after the delivery. A year
earlier, she had started on a course of treatment for
trypanosomiasis but after three doses of suramin she felt
better and absconded. The baby girl weighed 2.46 kg at
birth and remained asymptomatic until the ninth day
when she became febrile with an eye discharge and oral
candidiasis. She was clinically anaemic and on the 19th
day her Hb was 10.5 g/dl, falling to 7.7 g/dl by the 13th
day. A thin blood film showed increased rouleaux
formation and trypanosomes. Parasitaemia was high at
490/pl. Examination of the CSF showed 40 WBC/ul
with 90 per cent lymphocytes, increased protein
of 92mg/dl and trypanosomes. Serum IgM was
165.4 mg/dl on the 32nd day before treatment but fell to
18 mg/dl on the 99th day. Suramin was given by intra-
muscular injection on alternate days starting with
10 mg, increasing to 20 mg and ending with 37.5 mg.
Melarsoprol (Mel B) to clear the CNS infection was
started after the course of suramin. The first course
comprising 0.1ml of a 3.6 per cent solution of
melarsoprol was injected intravenously on three
consecutive days. The second and third courses totalled
0.6 ml and 0.9 ml, respectively, with a week’s interval
between courses.

Congenital African trypanosomiasis has also been
reported in infants born outside endemic regions to
infected mothers. Lingam et al. (1985) described an
African child born and raised in London, who was
healthy but attracted medical attention because of signs
of retardation in psychomotor development at 18
months of age. Conception had occurred in Kinshasa,
Zaire, and his mother had remained in Africa until the
last trimester of pregnancy when she travelled to
London. When examined at 18 months, the child had
evidence of meningoencephalitis with raised levels of
IgM in the CSF. T. gambiense was demonstrated in both
blood and CSF. Treatment with suramin and
melarsoprol was followed by some improvement.

In congenital infection in endemic areas, trypano-
somes are found very early in the CSF and even before
they are detected in the blood. Increased rouleaux
formation in the blood should raise the suspicion of
trypanosomiasis. IgM is usually high in the blood and
low in the CSF during the neonatal period in infected
infants.

Trypanosomiasis during pregnancy usually leads to
abortion, hydramnios and shortened gestation with
preterm delivery.

Pentamidine and suramin are effective in trypano-
somiasis without CNS involvement. Melarsoprol and
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nitrofurazone are active drugs in all stages of trypa-
nosomiasis. Congenital trypanosomiasis is treated with
a combination of suramin and melarsoprol irrespective
of the infecting species. Suramin is given first in three
injections (5, 10 and 20 mg/kg respectively) on alternate
days. This is followed by intravenous melarsoprol (3.6
percent solution) in three courses of three days each:
0.1ml (0.36 mg) given on three consecutive days,
0.2 ml (0.72 mg) daily on three consecutive days, and
finally 0.4 ml (1.44 mg) daily on three consecutive
days.

Congenital Chagas disease

Chagas disease is a major public health problem in
South America where more than 65 million people
living in rural areas are exposed to infection by T7ypano-
soma cruzi. The first case of congenital Chagas disease
was described in Venezuela. Since then reports have
emerged from Argentina, Brazil and Chile. The
frequency of congenital Chagas disease is higher than
suggested by the number of cases reported. Studies in
Chile, Argentina, and Brazil have shown that 0.5-2 per
cent of low-birth-weight infants weighing less than
2000 g had congenital Chagas disease.

Trypanosoma cruzi enters the fetal circulation through
the placental trophoblast in acute, latent or chronic
maternal disease. In most cases of transplacental
infection the mother is asymptomatic. The diseased
placenta is large, and in cases when the fetus is
hydropic, it is indistinguishable from the placentitis of
syphilis or toxoplasmosis. Abortions occur when the
placenta is massively diseased. Congenital Chagas
disease has been observed to recur in subsequent preg-
nancies.?

Clinical features

Most newborn infants with Chagas diseases are of low
birth weight and may be either preterm or small-for-
dates. Manifestations of congenital infection may be
obvious at birth or occur after a few months. Anaemia,
jaundice, oedema, petechiae, hepatosplenomegaly,
tremor and convulsions are common features. Anaemia
may be so severe as to require blood transfusion.
Dysphagia with inflammatory infiltration of the
oesophagus and absence of nerve cells of the myenteric
plexus, interferes with feeding and has been described
in a few cases. Prognosis of congenital infection
depends upon the intensity of parasitaemia. Several
organs including heart, oesophagus, brain, skin and
skeletal muscle show pathological changes with
inflammation, giant cells (a distinctive feature) and
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granulomas. Parasites have been found either in the
muscle fibres or in the reticuloendothelial system with
giant cells.

Diagnosis of congenital Chagas disease in the
newborn is made on the presence of Trypanosoma cruzi
amastigotes in the blood using a fresh thin blood smear
or a thick drop preparation. An indirect immuno-
fluorescence reaction using anti-IgM detects IgM of
fetal origin specific for T. cruzi. High levels of fetal IgM
and IgA have been observed on the first and fifteenth
day after birth. A direct agglutination test using sera
treated with 2-mercaptoethanol has also been intro-
duced as a simple method of diagnosing congenital
Chagas disease.

No satisfactory treatment for Chagas disease is
currently available. Nifurtimox, a nitrofuran deriva-
tive, may be used in the treatment of congenital
Chagas’ disease (25 mg/kg daily for at least three
months). Nifurtimox is usually administered with
phenobarbitone (5 mg/kg daily) to prevent neurological
side-effects of tremors and irritability. Benznidazole, a
derivative of 2-nitro-imidazole, has been used on a
limited scale in congenital Chagas’ disease (5 mg/kg
daily for 60 days).

Malaria

Pregnancy and malaria

Pregnancy is associated with an increased susceptibility
to clinical malaria and severe infection in semi-immune
women in areas of high malarial endemicity (see
pp- 657-74). The prevalence of malaria is highest
during the second trimester of pregnancy and primi-
gravidae are at greatest risk.?! There is evidence of sup-
pression of antibody formation and depression of cell-
mediated immunity to explain this increase in malaria
infection in pregnant women. Severe anaemia results
from the destruction of sensitized red cells and the
depression of erythropoiesis. Malaria in pregnancy
may cause abortions and an increase in premature
labour. Heavy infections of the placenta with
Plasmodium falciparum occur in immune mothers,
particularly  primiparous women. Microscopic
examination of the infected placentae show large
intervillous accumulations of parasitized erythrocytes
together with monocytes containing ingested pigment.
In addition, the trophoblastic basement membrane
shows irregular thickening with protrusion of syncytio-
trophoblast into the basement membrane. These patho-
logical changes prove that P. falciparum damages the
placenta and interferes with the blood supply to the

fetus. Therefore, malaria in pregnancy leads to intra-
uterine growth retardation and a high frequency of
small-for-gestational-dates infants; mean singleton
birth weights being depressed by about 170 g.

The incidence of congenital malaria is low in infants
of immune mothers but is more frequent in babies born
to non-immune women. The factors protecting the
neonate against malaria include the placenta which acts
as an effective filter of parasites, passively acquired
maternal antimalarial IgG antibodies, fetal haemo-
globin and a diet of milk. A cross-sectional survey in the
Gambia showed that there was a seasonal fluctuation in
antimalarial IgG in cord blood but this did not follow
the pattern in pregnant women. During the wet season
when parasitaemia and antibody levels rose steeply in
pregnant women, antibody levels in cord blood fell.
The authors suggested that the placenta infected with
malaria acted paradoxically as a barrier to the passage
of antimalarial IgG from mother to fetus.

Malarial parasites experience retardation of growth
in erythrocytes containing fetal haemoglobin. These
findings suggest an explanation for high gene fre-
quencies of thalassaemias in malaria-endemic areas
because of the protection against malarial parasitaemia
offered by fetal haemoglobin. An exclusive milk diet has
been shown to suppress malarial infection in infants
and experimental animals by depriving the parasite of
para-aminobenzoic acid required for its growth in the
erythrocyte.

Congenital malaria

Congenital malaria may occur with infections of P.
Salciparum, P. vivax and P. malariae. Keitel et al.??
described a case of congenital quartan malaria which
presented with the nephrotic syndrome at 21 months of
age. The drug-addicted mother had acquired her
infection by syringe inoculation in a non-malarious
area. Complete remission of the nephrotic syndrome
occurred following antimalarial treatment.

Factors responsible for the transplacental trans-
mission of malaria are not fully understood but
placental damage, either overt or occult, has been
suggested as a probable route. The role of placental
damage was probably crucial in the transmission of
P. vivax malaria to one non-identical twin born in
Birmingham. The first twin of a primigravid woman
from India, delivered as a vertex presentation assisted
by Wrigley’s forceps, showed no evidence of malaria on
repeated blood film examination. The second twin was
a transverse lie who was delivered by breech extraction
after an internal version under general anaesthesia.
This infant became febrile when 42 days old, developed



splenomegaly, anaemia (Hb 6g/dl) and had P. vivax in
the blood.

Clinical features

Infants with congenital malaria are usually well at birth
but develop symptoms of fever, jaundice, abdominal
distension and pallor from 5 to 20 days of age. Severe
anaemia and massive splenomegaly are found in most
infants. Clinical presentation is similar irrespective of
the type of malarial infection. Women living in areas of
unstable malaria may transmit the infection to their
fetuses in spite of treatment. In South East Asia, a
region of unstable malaria, untreated P. falciparum
infection in a teenage primigravid Malay mother
during the last trimester of pregnancy resulted in a
neonate developing congenital malaria on the third day
of life presenting with jaundice and parasitaemia.
Serological tests showed specific IgM antibodies against
P. falciparum at titre 1:64 in maternal blood, cord blood
and in the baby during the first fortnight of life. Since
maternal IgM antibodies do not cross the placental
barrier, P. falciparum-specific IgM antibody in the
neonate was probably a primary antibody response and
confirmed intrauterine infection.

Treatment

Chloroquine is the drug of choice in the treatment of
congenital malaria. An initial dose of chloroquine
(10 mg/kg) is followed by a similar dose six hours later.
Two further doses of chloroquine (5 mg/kg) are given
on the second and third day of treatment.

The widespread development of chloroquine-
resistant P. falciparum infection has led to the use of
quinine as the drug of choice in regions of unstable
malaria; in Papua New Guinea, East Africa and parts
of Central and West Africa. Quinine in a dose of
10 mg/kg every eight hours for seven days, may be
given by mouth; intravenous infusion in 30 ml of 5
percent dextrose per dose of quinine over eight hours,
may also be used. Cardiac arrhythmias (prolonged QT
and T-wave flattening), hypotension and hypo-
glycaemia may follow rapid intravenous infusion.

To ensure eradication of exoerythrocytic forms of P.
vivax, a 14 day course of primaquine (0.5 mg/kg daily) is
given after the chloroquine. Primaquine should
not be given to infants with glucose-6-phosphate
dehydrogenase (G6PD) deficiency.

Protection of pregnant women

Pregnant women are at risk of severe malaria during
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the second and third trimester. Semi-immune women
become anaemic with malaria and their offspring are
subject to intrauterine growth retardation because of
placental damage by Plasmodia. Non-immune mothers
are likely to transmit the malarial parasite to their
infants. Therefore, it is prudent to protect all pregnant
women living in endemic areas against malaria by
chemoprophylaxis using pyrimethamine (25 mg
weekly), proguanil (100 mg daily) or chloroquine
(200 mg weekly). Visitors who leave a malarious
country must remember to continue chemoprophylaxis
for at least four weeks. In chloroquine-sensitive regions
of stable P. falciparum malaria I recommend 200 mg of
chloroquine once a week; in regions of unstable malaria
where the P. falciparum is resistant to chloroquine, a
combination of chloroquine (200 mg weekly) and
proguanil (100 mg daily) is currently recommended by
the World Health Organization.

Chloroquine-resistant P. falciparum malaria in South
East Asia has spread to Latin America and East
Africa and necessitated the use of combinations of
pyrimethamine with dapsone (Maloprim) or pyri-
methamine with sulphadoxine (Fansidar). But the
use of these drugs in pregnant women is controversial
because of the alleged embryopathic action of
pyrimethamine or possible effects of long-acting
sulphonamides on the haemopoietic organ of the fetus,
and the reports of agranulocytosis associated with
Maloprim. The search for new antimalarials has
identified Mefloquine, a drug structurally related to
quinine and Qjinghaosu, a compound extracted from
the herb Artemisia annua and used in China for 2000
years. Both compounds are being developed and
evaluated under the auspices of the WHO.

Neonates who require blood transfusions or
exchange transfusion in malaria endemic areas might
be at risk of transfusion-acquired malaria. It is
recommended that these infants receive a curative
course of chloroquine following their transfusion. In
areas now known to have chloroquine-resistant
malaria, the new antimalarial compounds should be
used.
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CHAPTER 4

Perinatal health

OBSTETRIC PROBLEMS AND PERINATAL MORTALITY

David Goodall

Management
Preterm labour
Causes

Prevention
Management
Stillbirths

Perinatal mortality rates have declined in all developing
countries over the past two decades, but this fall has
been more dramatic in some countries than in others.
In countries such as Singapore, perinatal mortality
rates now compare favourably with western countries.
However, other countries, such as India, still have a
wide variation in perinatal mortality rates between
rural and urban centres, indicating that many problems
remain (Table2.4.1). As perinatal mortality rates
usually refer to the outcome of deliveries in health
facilities, it must be realized that in situations where
over 90 per cent of women may be delivering at home,
perinatal mortality rates quoted from centres are of
little value. Recently, measurement of neonatal
mortality rates (in particular neonatal tetanus mortality
rates) within the community in India has been
attempted with some success through retrospective
questionnaires delivered by community health workers
at home visits. This has so far not been extended to
stillbirths and thus perinatal mortality rates.

Table 2.4.1 Perinatal mortality rates (PMR: mean per 1000
births) in India, 1980

Institution Mean PMR
Rural health centre 85.1
Teaching hospital 71.3
General hospital 62.8
Private trust hospital 43.5
Private clinics 345

Data from Mehta A. Perinatal mortality survey in India. Third
International Seminar on Maternal Mortality, Delhi, 1982. © Federa-
tion of Obstetric and Gynaecological Societies of India.

One of the main reasons for the decline in perinatal
mortality rates in hospital centres is the utilization of
antenatal care facilities by an increasing number of
patients. Many studies have clearly shown the dramatic
impact of antenatal care in reducing stillbirth and early
neonatal mortality rates. Without such antenatal care
these rates remain unacceptably high. Increased
acceptance of antenatal care by mothers is dependent
on many factors, chief among which are the educational
and socio-economic status that influence the desire and
ability to obtain antenatal care. Age and high parity
continue to be associated with high mortality.

Antenatal care allows the development of the strategy
of ‘high risk’ and ‘low risk’ in obstetric management.
The higher the risk, the greater the need for more
experienced medical and nursing supervision with
better and more sophisticated facilities to deal with
obstetric problems. In most Third World situations
highly technical care can be provided to a mere fraction
of all pregnancies and deliveries. Thus the need for
assessment of perinatal risk and referral of obstetric
problems to more central and better equipped units
becomes a necessity. The accessibility of such units to
women living remotely becomes a crucial issue in the
reduction of perinatal and indeed maternal mortality
and morbidity.

As outlined on pp. 136-53, the identification of
maternal problems allows a strategy for improving
maternal health through the antenatal care system.
Such conditions as anaemia in pregnancy, hookworm
infestation, tuberculosis, malaria, tetanus, and poor
nutrition can be managed in the antenatal clinic in
primary health centres with resulting reduction in
perinatal mortality and morbidity. Antenatal care
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provides the opportunity to identify obstetric problems
which may give rise to stillbirth and perinatal death.
This will include recognition of the following condi-
tions: toxaemia in pregnancy, anteparturm haemorr-
hage due to placenta praevia or abruptio placentae,
diabetes mellitus, preterm labour, multiple pregnancy,
breech or other fetal malpresentations, prolapsed cord,
intrauterine growth retardation, cephalo-pelvic dispro-
portion. Early recognition and diagnosis of these
conditions enables steps to be taken to minimize the
risks to mother and baby, such as a decision to refer the
pregnant woman for appropriate care and manage-
ment. Antepartum haemorrhage and difficulties during
labour are two of the major obstetrical problems
causing perinatal mortality followed by toxaemia of
pregnancy and medical conditions such as diabetes
mellitus.

Management

The management of the common obstetric problems
that contribute to perinatal mortality is outlined on
pp. 136-53. The optimum management of these condi-
tions is best done by obstetricians with the support of
hospital staff and facilities. However, good manage-
ment can be provided at primary health care level on
condition that basic and sound guidelines are followed.
This is typified by the management of pre-eclamptic
toxaemia. Hypertension with diastolic blood pressure
of 110 mmHg or more is an indication for the use of
intravenous hydrallazine (40 mg in 500 ml of isotonic
saline) together with diazepam (40 mg in 500 ml of 5 per
cent dextrose). Artificial rupture of the membranes
should be performed if the cervix is favourable, and
syntocinon infusion commenced to establish labour.
Urine output should be monitored carefully. Once full
cervical dilatation is reached, delivery should be
expedited in the second stage either by forceps or
vacuum extractor. Syntocinon (5 or 10 units) should be
given intravenously in the third stage instead of
ergometrine or syntometrine. If eclampsia with
convulsions occurs, management is even more urgent.
Immediate sedation with intravenous diazepam is
followed by the regimen as outlined above. Artificial
rupture of the membranes should be done without delay
as the cervix is usually favourable in this condition.
Management of antepartum haemorrhage and intra-
partum problems is outlined on pp. 136-53.

Preterm labour

Preterm labour has been defined by the World Health
Organization as labour where infants are delivered
before 37 completed weeks of pregnancy. It may occur
spontaneously and place the newborn infant at
considerable risk. Sometimes preterm labour may be
intentionally induced in order to avoid other risks which
the fetus may face, such as severe pre-eclampsia or
rhesus isoimmunization. In either case survival will
depend on the degree of support and the quality of
facilities provided by the neonatologist. If there is a
well-equipped full-time specialist unit, then neonatal
survival after 30 weeks of gestation may be about 80 per
cent. Where there is no such care available, neonatal
mortality may be high for gestations between 30 and 36
weeks. Since neonatal intensive care units are rare in
most parts of the developing world, the first respon-
sibility of the obstetrician is to prevent preterm labour
occurring wherever possible; to prevent preterm
delivery if labour has started, and when preterm labour
is inevitable to make it as safe for the baby as possible.

Causes

Attempts have been made to identify women ‘at risk’ of
preterm labour, but this has not been easy because its
aetiology is complex and poorly understood. Some
occur for no apparent reason, sometimes following a
previous preterm delivery. Others may be associated
with causal factors such as antepartum haemorrhage,
twins, hydramnios, ruptured membranes, urinary tract
infection, and other conditions such as malaria, torsion
of an ovarian cyst, or a laparotomy.

Prevention

Women who have evidence of the risk factors listed
above can be seen frequently in the antenatal clinic,
perhaps admitted to hospital for rest and observation,
and may sometimes be given 3-sympathomimetic drugs
(orciprenaline, isoxisuprine, salbutamol, or ritodrine)
to reduce uterine activity. Urinary tract infections and
malaria should be diagnosed and treated promptly.

If there has been a history of a preterm labour the
details should be carefully elicited, in particular, if
associated with rupture of membranes. This may
suggest the possibility of cervical incompetence for
which a Shirodkar suture or similar method of cervical
circlage, such as a Macdonald or Wurm stitch, can be
inserted at about 14 weeks gestation, often with the
delivery of a healthy baby near term.




Management

To confirm preterm labour the patient must be
examined to check if there is any effacement and/or
dilatation of the cervix. Preterm labour should not be
confused with other causes of abdominal pain such as
urinary tract infection. If the diagnosis is confirmed the
first decision must be whether it is right to try to prevent
delivery. Accuracy of estimation of gestational age and
maturity is extremely helpful in this regard and is not
difficult if facilities for routine antenatal ultrasound
scanning are available. Menstrual period dates are
often unreliable because of the absence of antenatal care
and supervision. If neonatal care is of a high standard,
nature can be allowed to take its course. If there is
evidence of placental insufficiency, often associated
with hypertension, or a suspicion of infection with
maternal pyrexia and tachycardia, it will be better to
allow labour to proceed. Otherwise, in most circum-
stances it is worthwhile attempting to prevent labour.
Even if the membranes have ruptured, as long as there
is no infection and no other unfavourable factors, (8-
sympathomimetic drugs can be given. Iflabourisin the
latent phase it may be stopped for days and even weeks,
but in the active phase drugs are unlikely to be effective.
The drugs are usually given as an intravenous infusion
(ritodrine 50 mg or salbutamol 5 mg in 500 ml dextrose
5 per cent solution) and the rate adjusted and increased
until uterine contractions cease or the maternal pulse
rate exceeds 120 beats per minute. If the pulse rate rises
above this the patient usually complains of feeling
unwell, experiences palpitations and is unable to
tolerate the drug. The infusion should be continued for
at least six hours after the last contraction at a reduced
rate and some obstetricians will give it for 24 hours.
Thereafter the drug may be given orally for two or three
days. If the patient has any history of cardiac disease,
these drugs are contra-indicated.

In many situations the first line management of
preterm labour will take place at the peripheral clinics
or health centres; it may, therefore, be appropriate to
administer the drug, if available, as an aerosol inhalant
allowing the nurse midwife to initiate treatment before
transfer. With prompt intervention before 3cm
dilatation of the cervix, labour can be delayed up to 10
to 14 days.

Often labour continues in spite of various efforts, and
then care has to be taken at the delivery itself. A
generous episiotomy will reduce pressure on the rather
soft neonatal skull. A prophylactic forceps delivery has
been advocated but this must be done with extreme care
and is best with Wrigley’s forceps. Epidural anaesthesia
will minimize some of the risks. Fetal malpresentation
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(particularly breech) carries the frequent risks of cord
compression and of partial delivery through a not-fully-
dilated cervix, thereby trapping the baby’s head. It was
thought, therefore, that delivery in such cases by
Caesarean section would increase neonatal survival and
decrease morbidity. Some reports have shown that
there is no significant difference in outcome between
breech babies born vaginally under epidural anaes-
thesia in controlled situations and Caesarean section,
although the latter is still considered by many the best
and safest method of delivery.

Stillbirths

Stillbirths or fetal deaths are discussed on p. 161. The
total number of perinatal deaths in countries such as
India, can be divided approximately into 65 per cent
stillbirths and 35 per cent first week deaths (of the latter,
75 per cent occur within 48 hours). Of the stillbirths, 25
per cent occur before labour due to intrauterine death of
the fetus, and 40 per cent occur intrapartum.
Undoubtedly some are inevitable, such as those due to
severe fetal abnormality (like renal agenesis or
anencephaly), but many are preventable. Early
recognition and control of maternal conditions such as
diabetes and hypertension can lead to a more
favourable outcome. In many cases fetal loss is
associated with failure of placental function which may
be evident by fetal growth retardation. If this is detected
a decision can be made to induce labour early or even
deliver by Caesarean section and thereby avoid the risk.

Intrapartum fetal deaths are usually the result of
intrauterine asphyxia. This is frequently associated
with hypertension or pre-eclamptic toxaemia, antepar-
tum haemorrhage due to abruptio placentae or placenta
praevia, or prolonged labour because of cephalo-pelvic
disproportion or fetal malpresentation. Sometimes it
may be due to cord compression. Many mothers may
present themselves when the problems are far advanced
and it is too late because stillbirth has already occurred,
and saving the mother’s life becomes paramount.
However, stillbirth is still too often a result of a failure to
recognize that labour is not progressing normally and
thereby missing the opportunity to take appropriate
action which can lead to a livebirth.

The use of the partogram is the best method of
ensuring early recognition of a delay in the progress of
labour at primary health centre level as well as in
hospital units. Its role in the routine management of
labour has been discussed (see pp.136-53) and we
remain convinced that the widest possible introduction
of the partogram at primary health care level will.
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LABOUR RECORD
NAME Hospital Number
PARITY - Livebirths. L.M.P.
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9
8
7
6
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3
2
1
0
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— Oxytocin
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- Diastolic
- Urine Glucose
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heart 120
rate 80
40
METHOD OF DELIVERY REASON
V.E. date Time REMARKS
Cervix Effaced/Not Effaced
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Application close/loose n
Dilatation cms
MEMBRANES______ intact/ruptured
LIQUOR clear/meccnium R
PRESENTING PART __ Vertex/Breech/
Station —2/-1/0/+1/+2 )

Fig. 2.4.1

One of the simplest forms of partogram used for ensuring early recognition of a delay in the progress of labour.
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Fig. 2.4.2 Partogram filled in for (a) admission in early labour, and (b) admission in established labour. VE = vaginal examination.
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reduce substantially the complications of labour that
lead to stillbirths and perinatal death.

One of the simplest forms of partogram which can be
used is shown in Fig. 2.4.1. As illustrated in Fig. 2.4.2
when labour is established and the cervix is more that
3 cm dilated, an action line is drawn at 3 hours across
and 3 cm down. Subsequent vaginal examination in 4
hours will indicate whether progress is normal or action
such as performing ARM (artificial rupture of the
membranes) or commencing syntocinon infusion is
necessary. Trained staff will subsequently be alerted as
to the need for medical intervention.

PERINATAL INFECTIONS

Michael Chan

Finally, it is most essential that all staff involved in
the provision of maternity services and obstetric care
should be encouraged to keep a careful record of both
maternal and perinatal deaths. Regular meetings at
different levels must be held to discuss the problems
which have led to fetal loss and an attempt made to
separate avoidable from unavoidable factors. Such an
enquiry must not be with the purpose of apportioning
blame, but rather with the intent of establishing more
informed and better routine practices which will ensure
greater success for the team in its aim of safe delivery for
mother and child.

Neonatal tetanus

Hepatitis B

Ophthalmia neonatorum
Gonococci

Chlamydia trachomatis
Amoebiasis
Listeriosis
References

The fetus grows in a sterile environment protected from
infection by the placenta and the amniotic sac. Rupture
of the membranes exposes the infant to infectious
agents present in the birth canal. At delivery, the
newborn infant comes into contact with a contaminated
environment, particularly with the organisms derived
from his mother’s rectum. However, these organisms
are of limited pathogenicity and are antibiotic-sensitive
bacteria. If breast-fed the neonate’s gut flora is much
less likely to contain pathogenic coliforms than if bottle-
fed.

The umbilical cord is an important site of infection.
Poor hygiene when cutting and dressing the umbilical
cord causes neonatal tetanus, one of the major causes of
death in newborn infants in developing countries.
Bacterial colonization of the umbilicus is common and
can lead to septicaemia, another important cause of
neonatal deaths.

Neonatal tetanus

Epidemiology

Tetanus is an important cause of avoidable morbidity
and mortality in the newborn baby. It is a disease
related to unhygienic local conditions and customs at
birth, rather than to climate. Neonatal tetanus is more
prevalent in rural than in urban areas.

Results of community-based surveys on neonatal
tetanus in developing countries, reviewed in 1984,
showed that mortality rates ranged from less than 5 to
more than 60 per 1000 livebirths!: these deaths repre-
sented between 23 and 72 per cent of all neonatal
deaths. From these results it is estimated that tetanus
claims the lives of over half a million newborn infants
every year. Neonatal tetanus is a substantially under-
reported disease in many developing countries.
Routine reporting systems identify only about 2 to 5 per
cent of the estimated number of all tetanus cases. More
reliable and accurate estimates of the incidence and
mortality from tetanus are therefore required.

Neonatal tetanus mortality rates should serve as an
index of the quality and the extent of utilization of the
maternal health services and of the impact of immuni-
zation programmes. As with other aspects of primary
health care, the elimination of neonatal tetanus calls for
full commitment by government and other bodies with
responsibility for the care of women and children.

Prevention

Tetanus in newborn infants can be prevented by aseptic
management of the umbilical cord at birth. The
persistence of neonatal tetanus in many developing
countries reflects the lack of rudimentary obstetric
services for large sections of the population, particularly




in rural communities. Education of traditional birth
attendants in hygienic handling of the umbilical cord at
birth - washing hands with soap before assisting in
childbirth, cutting the cord with sterile instruments,
using sterile ligatures for the cord, avoiding harmful
umbilical cord dressings and applying antiseptics to the
cord - has resulted in a sharp decline in the prevalence
of neonatal tetanus in a number of communities in
developing countries.

Active immunization of pregnant women with
tetanus toxoid prevents the disease but, unfortunately,
those in greatest need of protection are not likely to
attend antenatal clinics. At least two doses of tetanus
toxoid 0.5 ml each (i.m.) separated by two months give
effective immunity against tetanus.

Passive immunization of neonates at risk is the most
frequently employed preventive measure in paediatric
practice. The administration of 750 units of antitetanus
serum to infants born in high-risk circumstances will
provide protection.

Pathogenesis

Clostridium tetani is a Gram-positive rod, 2.5 um by
0.5 pm with spherical terminal spores, found in animal
faeces and contaminated soil. Spores of Cl. tetani are
highly resistant to heat, chemicals and antibiotics, but
can be destroyed if autoclaved. They can survive for
many years in dry dust or earth. A strict anaerobe, Cl.
tetan: produces two toxins, tetanospasmin and tetanoly-
sin. Tetanospasmin is a potent exotoxin with high affi-
nity to nervous tissue. Within the CNS the toxin is
bound to gangliosides; its action on motor neurones is
similar to that of strychnine, inducing hypertonicity,
spasms and seizures. The toxin also produces overacti-
vity of the sympathetic nervous system resulting in
tachycardia, arrhythmias, labile hypertension, peri-
pheral vasoconstriction and sweating.

Controversy surrounds the mechanism and route of
absorption of tetanus toxin, but evidence tends to
favour a neural rather than a vascular route. Once
bound to tissue, tetanus toxin cannot be dissociated or
neutralized.

Clinical features

The incubation period of neonatal tetanus varies from 3
to 14 days. The severity of the disease is greater with a
shorter incubation period. Rigidity and spasm of
muscles are typical of tetanus. Muscle rigidity involves
the masseters, abdominal muscles and erector muscles
of the spine; it persists throughout the illness. Muscle
spasm is intermittent, varying with severity of the
disease.
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Neonatal tetanus

Trismus due to spasm of the masseter muscles,
occurring a few days after birth is the presenting
symptom in more than half the patients. It is followed
by stiffness of the neck muscles and difficulty in
swallowing. The infant is irritable, restless and unable
to feed. Spasms of spinal muscles occur next and result
in opisthotonus. This is accompanied by flexion and
adduction of the arms and clenching of the fists. Spasms
become prolonged from seconds to minutes. The
patient is conscious and crying because of the intense
pain as muscle spasms become more powerful and are
easily precipitated by any stimulus. Fever is common,
probably due to overactivity of muscles. Spasms of
laryngeal and respiratory muscles may lead to asphyxia
and cyanosis.

The natural history is one of increasing severity
during the first seven days, followed by a plateau in the
second week, and gradual abatement over the next
two to six weeks. The majority of neonates who die
from tetanus have bronchopneumonia or aspiration
pneumonia. In spite of the high fatality rate of neonatal
tetanus, assisted ventilation and intensive care, when
available, can reduce the death rate substantially.

Management

There is no agreed standard regimen of management
for neonatal tetanus. Efficacy of treatment will be
influenced by the incubation period, interval between
the first symptom and the first spasm, frequency
and duration of spasms, fever and respiratory
complications.

Skilful nursing care is life-saving: it prevents aspira-
tion pneumonia and atelectasis, and reduces stimuli
that precipitate spasms and seizures. Patients are best
cared for in open wards where they are in easy view of
nurses with access to resuscitation equipment. Mothers
should observe and care for their babies. Feeding is by
naso-gastric tube with expressed breast-milk. Drugs are
given by intravenous infusion with 5 per cent glucose
solution.

®  Penicillin (100 000 units or 30 mg per/kg per day) is
given for five days to eliminate Cl fetani. Con-
comitant infections should be treated with broad-
spectrum antibiotics, e.g. ampicillin (50-100 mg/kg
per day).

® Tetanus antitoxin can only neutralize unbound
circulating toxin and has no effect on toxin-fixed
nerve cells. Although the CNS is usually damaged
by toxin before symptoms appear, patients given
antitoxin have usually fared better than those not
given any. Specific- antitetanus human immuno-



182  Perinatal health

globulin is the preparation of choice (3000-5000
units i.m.). Equine antitetanus serum (ATS) is the
most widely used antitoxin and should be given as
early as possible, either as a single i.m. dose of 5000
units or 750-1500 units daily for three doses. There
may be benefit in giving 50-100 units ATS intra-
thecally early in the disease. There is no convincing
evidence that periumbilical infiltration of ATS has a
significant effect on outcome.

The following schedule of sedation is recommended
for general use in tetanus neonatorum:

1. Immediate control of spasms
Paraldehyde 0.3 ml/kg i.m., and/or
Diazepam 1-2 mg/kgi.m. ori.v. (i.v. dose
has to be given slowly to avoid
respiratory arrest).
The higher dose of diazepam is

recommended for the more
severe cases.
2. Continued sedation (via naso-gastric tube)
Phenobarbitone  5mg/kg  x 6 hourly
Chloropromazine 2mg/kg x 6 hourly

Diazepam 1-2 mg/kg x 6 hourly

Total respiratory paralysis using curare combined
with intermittent positive-pressure ventilation with
intravenous nutrition has greatly reduced mortality
from neonatal tetanus. However, this intensive care
management raises questions about the reasons for
the disparity in health services that on the one hand
are insufficiently developed to prevent this dreadful
disease, but on the other hand can employ expensive
modern technology to treat it.

The value of corticosteroids in the management of
neonatal tetanus remains unproven and any possible
benefit must be balanced against the risk of infection.

Hepatitis B

Epidemiology

There are about 300 million asymptomatic carriers of
hepatitis B virus (HBV) world-wide and the majority
are in developing countries. The prevalence of hepatitis
B surface antigen (HB,Ag), the marker for the carrier of
HBV in apparently healthy adults, varies from 0.1 per
cent in Western Europe and North America, to 6-12
per cent in China, and 15-20 per cent in some parts of
West Africa and the Far East.

Transmission of the virus from carrier mother to her
newborn infant during the perinatal period is an

important route of infection. Carrier mothers who are
‘e’ antigen-positive transmit HBV to their neonates in
about 70 per cent of cases. The expression of ‘e’ antigen
seems to be determined genetically; most Chinese
carrier women are ‘e’-positive (40%) compared with
African carrier women (15%). Of children born to
Chinese carrier mothers between 40 and 70 per cent
become carriers; to African mothers about 30 per cent;
to Indian mothers 6-8 per cent; and to European
mothers almost none.? Perinatal transmission of HBV
among Arab women is low.

Most infants who are infected acquire HBV during
birth. Virus probably gets squeezed across the placenta
during delivery and may be detected in cord blood by a
sensitive test, such as radioimmunoassay. Antenatal
infection with a high titre of HB,Ag in cord blood is
rare. Apart from infection through chronic carrier
mothers, there is also a substantial risk of infection in
the newborn baby if the mother has acute HBV
infection in the second or third trimester of pregnancy
or within two months after delivery.

Clinical features

Infected neonates do not usually develop jaundice and
remain asymptomatic. HB,Ag appears in their blood
between six weeks and four months after birth and
persists so that most of these infected infants become
chronic carriers of the virus. A small number of infants
with HBV develop jaundice, have a fulminant illness
and die with massive liver necrosis for reasons that are
not clear. Although the clinical course for perinatally
infected infants is usually mild, their long-term prog-
nosis is hazardous because of the increased risk of
chronic liver disease and primary hepatic carcinoma in
adulthood. Prospective studies in Taiwan showed that
40 of 41 cases of hepatocellular carcinoma detected in a
five-year study had HBAg in their blood. A Chinese
boy who became a carrier with ‘e’ antigen in his blood
after birth, died of hepatoma seven years after his
perinatal infection.

Management

Breast-feeding should not be discouraged because
transmission of HBV through breast-milk or by
ingestion of blood from excoriated nipples is negligible
compared with the infant’s exposure to contaminated
maternal blood at delivery. Furthermore, the dangers
of not breast-feeding in developing countries, such as
bacterial infections and hypoglycaemia, are more
important than the very small chance of the neonate




becoming infected through breast-milk of a carrier
mother. These neonates, if given hepatitis B vaccine at
birth, will not even be exposed to this small risk from
breast-milk. Specific hepatitis B immunoglobulin given
soon after birth and repeated at intervals will prevent
persistent carriage of most exposed infants by modify-
ing the infection. A 75 per cent protection rate was
reported from Taiwan in a controlled trial of hepatitis B
immunoglobulin given at birth and repeated twice at
intervals of three months.

Once the carrier state has developed it cannot be
terminated by any therapeutic agent currently avail-
able. Active immunization against hepatitis B virus
should therefore have priority in communities with high
carrier rates. Vaccines currently available in Western
countries are expensive but centres in a number of
Asian and African countries are setting up production
of a cheap and effective vaccine. Trials with smaller
doses of vaccine administered by intradermal injection
have reported that 4 ug (about half the intramuscular
dose) give good HBV surface antibody response in
excess of 100 MIU/ml of serum.

The scheme of passive-active immunization of high-
risk neonates of mothers with surface antigen in the UK
and USA consists of: hepatitis B immunoglobulin
200 mg (200 IU) by intramuscular injection within 48
hours of delivery; hepatitis B vaccine 10 pg (0.5 ml) by
intramuscular injection at birth, one month later, and a
third dose six months after the first. The dose of
hepatitis B vaccine produced by recombinant DNA
technologies e.g. recombinant yeast vaccine, should be
20 ug (1 ml). This schedule may be difficult to
implement in developing countries. In mothers
carrying HB Ag without the ‘e’ antigen, it is suggested
that HBV vaccine can be given at one and six months
without the immunoglobulin within a day or two of
birth, and vaccine immediately thereafter.

A successful clinical trial of hepatitis B vaccine in
Senegal reported a schedule which may be more appro-
priate. The scheme consisted of hepatitis B vaccine 5 ug
(of HB,Ag) administered by subcutaneous injection
into the upper arm at birth, repeated at 6 months and 12
months. Anti-HB, antibodies were detected in 90 per
cent of infants just before the third dose and in 95 per
cent two months after.’?

Ophthalmia neonatorum

Eye infections in the neonate reflect the prevalence of
venereal disease in many urban populations of the
developing world. Recent studies in Africa have found
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ophthalmia neonatorum in 5-15 per cent of all newborn
infants. Both Chlamydia trachomatis and Neisseria gonor-
rhoeae have been isolated from infected neonates.*

Gonococci

Gonococcal infection is prevalent in many parts of
Africa and Asia, with up to 15 per cent of antenatal
clinic attenders infected in Africa.

Gonorrhoea is usually an asymptomatic disease in
women who transmit the infection to their infants
during passage through the birth canal. The infant’s
eyes become red and inflamed with swollen lids and
purulent discharge one to five days after birth. Both
eyes are usually infected with pus oozing from tightly
closed lids that are severely congested and oedematous.
Keratitis, corneal ulceration and panophthalmitis are
serious complications of untreated gonococcal
ophthalmia. It is rare for the infant to have systemic
illness.

Diagnosis is made by microscopic examination of the
pus for Gram-negative intracellular diplococci and
confirmed by culture if possible. Gonococci are delicate
organisms requiring inoculation on to prewarmed agar
and incubation in 10 per cent carbon dioxide.

Treatment consists of local and systemic antibiotic
therapy. Crystalline penicillin eye drops (20000
units/ml) are instilled hourly for the first 24 hours (after
swabbing the eyes clean), then at gradually lengthening
intervals for three to five days. Four doses of crystalline
penicillin (200 000 units) are given by intramuscular
injection at six-hourly intervals. Penicillinase-
producing strains of gonococci have been reported in
developing countries. A report from Singapore of
ophthalmia neonatorum caused by [-lactamase-
producing Neisseria gonorrhoeae, responded to kanamycin
therapy. The parents of infected babies should also
receive treatment.

An effective method of preventing gonococcal
ophthalmia is the instillation of 1 per cent silver nitrate
eye drops at birth, a practice unfortunately now aban-
doned in many countries. Application of tetracycline
eye ointment is also an effective prophylactic and it also
prevents Chlamydia infection.

Chlamydia trachomatis

This intracellular organism is responsible for hyper-
endemic trachoma, the world’s most common eye
disease, causing blindness in some two million people in
Africa, the Middle East and the Far East. C. trachomatis
has recently been reported to be the most common
cause of ophthalmia neonatorum in West Africa.*
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Clinical features

C. trachomatis is the cause of ophthalmia neonatorum
that develops 4-10 days after birth and can present
either as severe conjunctivitis, similar to gonococcal
infection, or as mild ‘sticky’ eyes. Sometimes the eye
infection may be obvious in the first five days of life.
There may be acute mucopurulent discharge, con-
junctival injection and oedema of the eyelids. One or
occasionally both eyes may be infected, the palpebral
conjunctiva being hyperaemic with mild to moderate
chemosis of the bulbar conjunctiva. Chlamydial
follicles appear on the conjunctivae within two weeks.
The disease may become chronic with the development
of pseudomembranes, corneal micropannus and
scarring.

Newborn infants develop respiratory tract compli-
cations (rhinitis, pharyngitis, otitis media and pneu-
monia) if the infection is not treated for more than three
weeks, the spread occurring via the tear duct. These
complications may also occur before three weeks.

A swab of the eye discharge should be examined with
Gramb-stain to exclude gonococcal infection. A scraping
should be taken from the conjunctiva as chlamydia are
to be found inside epithelial cells and their inclusion
bodies may be identified by Giemsa, iodine, or
fluorescent-antibody staining. Culture in irradiated
McCoy cells treated with idoxuridine provide highly
sensitive methods for isolation of C. trachomatis but is
usually not available in developing countries.

Treatment

Treatment consists of topical 1 per cent chlortetra-
cycline eye (ointment applied four times daily) together
with oral administration of erythromycin stearate (at
50 mg/kg daily in four divided doses for two weeks).
Chloramphenicol is partially effective but aminoglyco-
sides are ineffective. Laboratory examination of
conjunctival scrapings should be repeated after two
weeks. The parents should also be treated with oral
erythromycin (250 mg four times daily for two weeks).

C. trachomatis infection is now recognized as a
sexually transmitted disease and occurs in many
countries where trachoma has never been a prevalent
endemic disease.

Other causes

Conjunctivitis may be caused by other pathogens,
particularly Staphylococcus aureus, and will usually
respond to topical neomycin or chloramphenicol eye
drops.

Amoebiasis

Entamoeba histolytica, a unicellular protozoal parasite,
has a global distribution and frequently causes
intestinal disease in communities with poor sanitation
in warm climates. Patients present with chronic
diarrhoea and passage of loose stools with excess of
mucus. Pregnant women may transmit the parasite to
their newborn infants through faecal contamination at
birth.

Clinical features

Infants born by vaginal delivery are well until the
second week when they become fretful and pass loose
stools with blood streaks. Their mothers develop
diarrhoea with mucus before delivery and have not
received treatment or have been inadequately treated.
The infant’s stools examined under the microscope are
positive for Entamoeba histolytica. This presentation may
sometimes be mistaken for necrotizing enterocolitis.

Amoebic proctocolitis and liver abscess have been
reported in a 21-day-old African female infant with a
week’s history of diarrhoea streaked with blood.> The
infant was febrile, dyspnoeic and fed poorly. She had a
distended abdomen with an enlarged liver 5 cm below
the costal margin and an ulcer extending from the anus
into the rectum. Amoebae were recovered from the
ulcer. The infant made a good recovery on treatment
with metronidazole.

Treatment

Metronidazole (50 mg/kg daily in three divided doses
for 5 to 7 days) is the treatment of choice for amoebiasis.

Listeriosis

Listeria monocytogenes is a Gram-positive, non-sporing
motile rod that is an anaerobe. Of the four antigenic
serotypes, types 1 and 4 are the main causes of infection
in man. Listeria may be a normal resident of the
intestinal tract with potentially pathogenic properties.
Rectal carriage by pregnant women is higher during an
epidemic, and symptomless carriage of L. monocytogenes
in the genital tract may be associated with a history of
recurrent abortion.

Infection of the fetus is often associated with a non-
specific, flu-like, pyrexial illness in the pregnant
mother. Fetal infection in early pregnancy results in
abortion; in later pregnancy it causes stillbirth or




pretermn labour associated with meconium-stained
liquor and an infected baby.® Severe chorioamnionitis
found with perinatal listeriosis suggests that infection is
by the ascending pathway of the birth canal.

Clinical features

Congenital listeria infection presents soon after birth
as pneumonia and septicaemia, with L. monocytogenes
isolated from the vagina of more than one in three
mothers of such infants. Most infected infants are
preterm and have a high mortality of 35-55 per cent.
Microabscesses and granulomas containing L. mono-
cytogenes are found at autopsy, particularly in the lungs,
liver and spleen.

Neonatal infection acquired during birth from the
mother’s genital tract, or later by cross-infection,
presents as septicaemia and meningitis days or weeks
after a normal delivery. Granulomatous inflammation
of the meninges may lead to microabscesses in the
brain, but neonatal listeriosis has a lower mortality and
survivors are unlikely to have neurological sequelae
compared with congenital infection.

Treatment

Suspected neonatal infection should be treated
before firm bacteriological confirmation. Penicillin or

References 185

ampicillin with gentamicin or kanamycin are more
effective against listeria than other agents alone or in
combination. Maternal infection during pregnancy,
presenting as septicaemia, may be successfully treated
with ampicillin and such treatment prevents perinatal
disease. The prognosis of perinatal listeriosis depends
on the extent of fetal or neonatal infection at diagnosis.
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Neonatal health

NEONATAL CARE
Michael Chan
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Neonatal care has to be provided both in the
community, based at the primary health centre, and at
the district hospital. Staff at the primary health centre
and the hospital can give optimum care if they
cooperate and integrate their services for mothers and
newborn babies.

The health of the newborn infant is closely related to
factors present during pregnancy, labour and birth.
Care should be provided using the ‘at risk” approach by
detecting mothers and babies who are likely to have
problems that may be life-threatening and refering
them, preferably before delivery, to trained persons
based in hospitals with the facilities to treat and prevent
these complications. Good neonatal care, therefore,
begins before birth in the antenatal period and during
labour, as described on pp. 136-53.

Delivery

Most deliveries are normal, with the baby presenting
by its head. A trained birth attendant will ensure that

the baby’s head is delivered gradually, to avoid sudden
decompression and tearing of the tentorium that will
produce a potentially fatal subdural haematoma. When
the head is born, the baby’s nose and pharynx are
cleared of mucus by suction, using a catheter with a
hand or mouth-operated mucus trap. The baby’s eyes
may also be wiped with a sterile swab. The baby’s body
is usually delivered soon after the shoulders have
emerged from the birth canal and the baby takes the
first breath. Immediately after the infant is born the
mother is shown her baby. The newborn infant is
covered in a clean dry towel until the umbilical cord
stops pulsating or the placenta is expelled. This delay in
clamping and cutting the umbilical cord gives time for
blood to flow into the infant and prevent anaemia. The
umbilical cord must be tied with sterile material and cut
with a clean blade or knife. The occasional case of
haemorrhage from the umbilical cord because of loose
cord ties, makes it necessary for inexpensive disposable
cord clamps to be made for developing countries. After
the skin is dried, the baby is wrapped in clean linen
before being presented to the mother to be suckled at
her breast and to be kept warm beside her in the




security of her arms. Putting the newborn to the breast
immediately after birth should be encouraged because
it has the following beneficial effects:

® it stimulates the release of oxytocin which induces
uterine contraction and helps prevent postpartum
bleeding;
it promotes mother-child bonding;
it helps to improve the performance of breast-
feeding;
it prevents heat loss from the baby;
it keeps the birth attendant occupied and prevents
unwarranted interference during the third stage of
labour.

Routine care of the normal newborn

The newborn should be weighed after delivery because
the birth weight is an indicator of risk, particularly if
this is below 2.5 kg. This measurement is the beginning
of growth monitoring and should be continued in
infancy and childhood. The recording and charting of
birth weight on a health card is currently not practiced
in the majority of deliveries that take place at home, but
it is strongly recommended. Suitable weighing scales
that are portable, inexpensive and easy to use are being
developed and tested for use by birth attendants.
Newborn babies weighing 2 kg or less would require the
attention of a doctor.

Keeping babies warm

It is customary to bathe newborn babies for physical
and ritual cleanliness. This practice at night has caused
hypothermia, particularly in low-birth-weight infants.
Bathing should, therefore, be delayed until the sun is
shining, unless warm water is available. Blood may be
wiped off the baby’s skin with a clean cloth without
bathing, and vernix should be left overnight to reduce
heat loss. However, if there are strong objections to it,
vernix may be removed by applying oil to the baby’s
skin. Newborn infants lose heat rapidly if not kept in a
warm environment and adequately clothed. Babies
whose body temperature falls below 35°C have a higher
death rate than those kept warm. This is of great impor-
tance in the low-birth-weight infant. Breast-feeding is
essential to the survival and health of newborn infants
in developing countries, where mother’s milk is the best
source of nutrients and protection against infection.
The baby should be fed on demand and mothers may lie
down when breast-feeding. Ten minutes of suckling on
one breast gives sufficient milk. No prelacteal feeds of
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water, glucose, honey, powdered milk or animal milk
should be given because they may be contaminated, be
of the wrong concentration, and most importantly, dis-
courage the baby from feeding adequately at mother’s
breast.

Prevention of infection

In most traditional communities, umbilical cord
dressings are applied and this is a common cause of
neonatal tetanus. It is, therefore, prudent to apply
antiseptic dressings such as gentian violet (1 per cent
solution) or triple dye to the umbilical cord to
discourage parents from using contaminated dressings.

Newborn infants are more susceptible to infection
than children. They pick up gut and respiratory tract
flora from their mothers and others who have close
contact with them. Fortunately, these microbes are
largely non-pathogenic and sensitive to antibiotics, so
there is no point in trying to protect full-term neonates
from colonization by these sources. Breast-milk con-
tains antibodies to common pathogens in the home
environment and so newborn infants should be breast-
fed. In hot climates, daily baths with clean warm water
and soap will reduce bacterial colonization of the
neonate’s skin.

Babies born in hospital should be protected from the
pathogenic, antibiotic-resistant flora that colonize
medical staff. This is effectively done by hospital staff
paying rigorous attention to hand washing before
handling any newborn infant.

Examination of the newborn

The purpose of a full physical examination of a
newborn infant in the first days of life is to:

¢ identify conditions that require immediate treat-
ment, such as congenital dislocation of the hip;

® detect abnormalities that require long-term super-
vision and treatment, such as congenital heart
defect;

¢ identify conditions with genetic implications, such as
Down’s syndrome, other chromosome abnormali-
ties, and neural tube defects;

® detect conditions that are a variation from normal
and might worry mothers;

® assess the gestational age, particularly of low-birth-
weight infants.

A systematic approach will save time and abnor-
malities will not be missed. First, a record should be
made of the name, sex, birth date, birth weight, head
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circumference (the maximum occipito-frontal measure-
ment which is 33-37 cm for a term infant), and length of
the newborn. The last three measurements in metric
units should be plotted on a centile chart.

General examination will show obvious external
defects that have been detected by the birth attendant
and parents, such as cleft lip and palate, and extra
digits.

Head

Caput succedaneum is the oedematous thickening of the
scalp in the presenting part (usually the parietal
region), which is obvious after prolonged labour and
disappears within two days. The anterior fontanelle is in
the shape of a diamond measuring 1-5 cm across; it is
concave and may be seen to pulsate. The posterior
fontanelle is triangular and smaller than the anterior
fontanelle, with the sagittal sutures connecting the
fontanelles. Craniotabes (softening of the skull bones) is
often a normal finding over the posterior parietal bones
near suture lines. When more generalized, it may be a
sign of early rickets or osteogenesis imperfecta.
Cephalhaematoma, a collection of blood between the
periosteum and skull bone, is the result of trauma at
delivery, and appears as a soft bump over the posterior
parietal region, restricted to one side of the head by the
skull sutures. It usually takes about six weeks to resolve.
Sometimes cephalhaematomas may be large and
bilateral, producing significant anaemia and jaundice
during the neonatal period. When organization of the
blood and calcification start at the edges of a large
cephalhaematoma, the clinical findings may simulate
a depressed fracture. Parents are always worried about
large cephalhaematomas and need firm, repeated
reassurance so as to prevent them from interfering and
introducing infection.

Examination of the mouth would include palpation
with a finger to detect a submucous cleft of the soft palate,
which would cause regurgitation of milk through the
nose and inhalation pneumonia. Oesophageal atresia
should be suspected if the infant has frothy mucus
dribbling persistently from the mouth. A radio-opaque
feeding tube should be inserted into the stomach and
contents aspirated for testing with blue litmus (there
should be no acid if there is atresia) and a lateral chest
X-ray taken to locate the position of the tube. A
tracheo-oesphageal fistula may be present in oeso-
phageal atresia. Surgery is the only treatment. An
infant with Pierre-Robin syndrome has a receding chin, a
cleft palate and glossoptosis with occlusion of the airway
when lying supine. The infant should be nursed prone
to prevent the tongue falling backwards.

Skin

Irrespective of pigmentation, almost all newborn
infants look pink at birth. Pallor may be a sign of severe
anaemia due to bleeding (internal or external), transfer
of blood from one twin into the other, or pooling of
blood in the placenta as in birth asphyxia. Blood trans-
fusion may be necessary. Milia are white pin-head sized
spots of tiny sebaceous retention cysts found on or
around the nose which disappear after a few weeks.
Erythema toxicum (urticaria neonatorum) is a blotchy
red rash associated with pin-head spots containing
eosinophils. They occur in the first week of life and may
persist for one or two days but are of no clinical signifi-
cance. Purpura presenting only on the face and head is
usually due to stasis from pressure on the neck during
delivery. Subconjunctival haemorrhages may also be
associated with this localized purpura. Generalized
purpura associated with a deficiency of platelets
requires investigation to exclude intrauterine infection
or immune thrombocytopaenia.

Vascular naevi can be divided into two types.
Capillary haemangiomas may present as portwine stains that
are flat, may be extensive and do not resolve. Portwine
naevi situated in the distribution of the trigeminal nerve
may be associated with intracranial vascular anomaly
(Sturge-Weber syndrome). Diffuse capillary naevi
appearing as pinto patelus or ‘stork marks’ on the face,
eyelids or occiput are common and resolve after a few
months. Cavernous haemangiomas (strawberry marks)
start as a red spot, grow larger over several weeks, and
become raised. They are common in preterm babies,
affecting girls more than boys. These naevi resolve
spontaneously in 90 per cent but the process which
begins after six months of age takes years to complete. A
dermal sinus is a midline pit anywhere along the spine but
mainly in the neck and coccyx. The sinus may connect
with the spinal cord, in which case it requires surgical
excision to prevent bacterial infection and meningitis.

Spine

A neural tube defect may occur along the length of the
vertebral column and involve skin and spine (spina
bifida). Extensive defects are associated with paralysis
of the lower limbs with club feet, the anal sphincter,
and the bladder. The surgical management of open
extensive neural tube defects in the lower thoracic and
upper lumbar region has a poor outcome. In developing
countries where specialist surgery is not available,
treatment is not an option and these babies usually die
from meningitis and hydrocephalus.



Cardiovascular system

The infant should be pink. Both brachial and femoral
pulses should be easy to feel. If femoral pulses are difficult
to feel, coarctation of the aorta should be suspected.

A systolic murmur is usually due to a patent ductus
arteriosus (PDA), and this murmur disappears after the
first week. A long murmur appearing after the first
week is usually the result of a ventricular septal defect
(VSD) or mild pulmonary stenosis with no symptoms.
Most VSDs close spontaneously before the infant
reaches the age of five years.

If there is a murmur and the infant is feeding poorly
or has a respiratory rate faster than 60/min at rest,
multiple heart defects should be suspected. A chest
radiograph and ECG should be done to confirm the
diagnosis.

Respiratory system

Examination of the respiratory system includes the
respiratory rate, chest expansion and auscultation. A
normal newborn has a regular respiratory rate of less
than 60 breaths per minute. The preterm infant usually
has a periodic breathing pattern. Indrawing or reces-
sion of the chest on inspiration is a sign of respiratory
disease.

Abdomen

The liver edge is palpable up to 2 cm in many normal
infants. The tip of the spleen is normally palpable.
Isolated splenomegaly may be normal, but if associated
with other features, fetal infection should be suspected;
it may also be found in haemolytic jaundice. The
kidneys and bladder should also be located and
enlargement detected. Any palpable mass in the
abdomen, though rare, should be investigated with
ultrasonography.

Genitalia

A complete set of normal external genitalia should be
present. A hooded prepuce suggests hypospadias with the
uretheral orifice at the base of the glans penis. If the
urethral meatus is adequate and there is no curvature of
the penis (chordee), no immediate treatment is needed.
The infant must not be circumcised.

If the urethral orifice is nearer the perineum, the
adrenogenital syndrome should be considered. In the
adrenogenital syndrome, cortisol secretion fails and
the adrenals produce excessive androgen. Girls become
virilized, with enlargement of the clitoris and fusion of
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the labia. Vomiting and dehydration with low serum
sodium (hyponatraemia) may occur in the salt-losing
type of adrenogenital syndrome, requiring intravenous
fluid replacement and cortisol treatment.

Small hydrocoeles usually disappear spontaneously
during the first month. Undescended testis is common
in preterm infants; the testes usually descend during the
first three months after birth.

In girls a small amount of vaginal bleeding is common
five to seven days after birth, and follows excretion of
maternal or placental oestrogens transmitted to the
fetus before birth. White vaginal discharge or prolapse
of the vaginal mucosa are normal.

Breasts

In either sex physiological enlargement of the breasts
may occur towards the end of the first week. This
enlargement, sometimes unilateral, resolves within a
few weeks. A watery discharge may be expressed but
parents and birth attendants should be discouraged
from squeezing the baby’s breasts.

Central nervous system

Alertness of the infant and symmetry of spontaneous
movements should be noted. The normal posture of the
limbs of a term infant is in flexion. If one limb is not
flexed then injury to nerve roots, €.g. brachial plexus,
or fracture of clavicle, humerus or femur should be
excluded.

The tension of the anterior fontanelle and the width
of the fontanelle should be palpated while the infant is at
rest.

A more detailed neurological examination is not
required unless there is a special indication.

Congenital dislocated hip and dislocatable
hip

This is the most important asymptomatic congenital
abnormality to detect as treatment is extremely effec-
tive. The frequency of this abnormality is about 1 in 200
livebirths. Girls are more likely to have dislocated hips,
especially after breech delivery, and there is a high
incidence in some families. Recognition requires
adequate training and practice, and the following
method is recommended. (See also pp. 912-3.)

With the infant on her back, the degree of abduction
of the femora at rest is noted. The knees and hips are
flexed to a right angle (90°) and the greater trochanter is
grasped between the examiner’s thumb anteriorly and
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the fingers posteriorly. In the Ortolani manoeuvre the
examiner gently attempts to abduct the hip fully.
Failure to achieve this indicates that the hip is
dislocated. Gentle traction on the leg together with
continued abduction will return the head of the femur
into the acetabulum. If the Ortolani test is normal, the
Barlow manoeuvre should be applied to detect the
dislocatable hip (Fig. 2.5.1).

In the Barlow manoeuvre, each leg is held in slight
abduction. Holding the knees must be avoided as this
produces dangerous leverage. An attempt is then made
to move each femoral head gently forwards into or
backwards out of the acetabulum. Results fall into one
of three groups:

1. No movement of femoral head - normal hip.
2. Femoral head moves forwards - dislocated hip.
3. Femoral head moves backwards - dislocatable hip.

Movement of the femoral head in and out of the
acetabulum is the only reliable sign. It may be
accompanied by a ‘clunking’ sensation, but this must
be distinguished from a ligamentous click which has no
pathological significance.

Dislocated and dislocatable hips require similar treat-
ment. As soon as the diagnosis is made clinically, 2 Von
Rosen, Barlow or similar padded malleable splint is
applied to keep the hips abducted and flexed. The splint
remains in place for three months and during this time

the infant should be bathed and washed without
removing the splint. It is essential that the splint is
periodically adjusted to allow for the infant’s growth
and to ensure that the hips are not being over-abducted.

Radiographs of the hips are generally not of value in
diagnosis in the neonatal period. Ultrasound examina-
tion has significantly improved the detection of con-
genitally dislocated hips.

The management should be carried out in conjunc-
tion with an orthopaedic surgeon. When the splint is
removed almost all treated infants have normal hips.
Late diagnosis leads to permanent secondary damage to
the hips that often need several orthopaedic operations.

Club foot

Muscular imbalance due to the posture of the infant’s
feet in utero is the most common cause of club foot. In
postural club foot it should be possible to dorsiflex the
foot fully and to obtain inversion to 90°. The mother
can be taught to manipulate the foot through the whole
range of movements after each feed, although the shape
usually reverts to normal within a few weeks, even
without treatment. In contrast, in structural club foot
the range of passive movements is restricted, and
orthopaedic advice on strapping, manipulation, or
serial plasters is needed within 24 hours of birth. Club
feet may be associated with neural tube defects.

Fig. 2.5.1 Barlow’s mano-
euvre for examining the new-
born for congenital disloca-

tion of the hip. (With permis-
sion from SJ Steele and
NRC Roberton, Gynaecology,
Obstetrics and the Neonate,
1984, Edward Arnold.)



Extra digits

Digits should be counted with the infant’s palm open,
or an extra thumb may be missed. Polydactyly or extra
fingers and toes are often familial and vary from an
apparently normal digit to a skin tag. The latter can be
tied off with a sterile silk thread and will separate by
aseptic necrosis.

Resuscitation of the newborn

All babies at increased risk should be delivered in a unit
with full respiratory support facilities and trained staff.
High-risk deliveries include multiple pregnancy, pre-
term, fetal distress, abnormal presentation, prolapsed
umbilical cord, antepartum haemorrhage, meconium
staining, diabetic mother, difficult instrumental
delivery (high forceps), and a heavily sedated mother.
The resuscitation trolley should be fully equipped for
endotracheal intubation and intermittent positive-
pressure ventilation with oxygen. A model, assembled
locally at a fraction of the cost of a commercial trolley, is
illustrated in Fig. 2.5.2. To this should be added a clock
with a secondhand, stethoscope, and face mask system.
Endotracheal tubes should be provided in three sizes:
2.0,2.5and 3.0 mm (FG10, 12 and 14). After washing,
endotracheal tubes can be sterilized by autoclaving. An
umbilical vein catheter set and syringes of 1, 10 and
20 ml should be readily available.

Assessment of the infant

Most babies start breathing within 10 seconds of the
pharynx being sucked out. Routine suction is usually
unnecessary unless the amniotic fluid is meconium or
blood-stained. Aggressive pharyngeal suction is a
powerful vagal stimulus provoking reflex bradycardia
and can delay the onset of spontaneous respiration. If
the baby breathes promptly everything will probably be
alright. If necessary, the baby can be encouraged to
breath by skin stimulation such as flicking the baby’s
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feet. Any baby who does not respond must be
transferred immediately to the resuscitation trolley.

Start the clock as soon as the baby is free from the
mother. As soon as the baby is on the resuscitation
trolley assess the five components of the Apgar score
(Table 2.5.1) which should be completed by one
minute. The heart rate is counted by listening with a
stethoscope. Action is taken according to Table 2.5.2.

Alternatively, respiratory efforts should be checked
first. If they are present and regular but producing no
tidal exchange, the baby is blue because the airway is
obstructed. This can be overcome by extending the
baby’s neck. An airway should be inserted if the baby
has choanal atresia (with blockage of both nostrils) or
Pierre-Robin syndrome, to overcome the obstruction.
If respiratory efforts are feeble or absent, count the
heart rate over 10-15 seconds using the stethoscope.
When the heart rate is more than 80 per minute, repeat
skin stimulation, and if this fails proceed to face mask
resuscitation. Mouth-to-mouth (including baby’s nose)
resuscitation is satisfactory in an emergency. Put in an
oral airway and extend the baby’s neck. Blow very
gently with puffed cheeks, just enough to inflate the
baby’s chest.

Face mask resuscitation

Effective ventilation can only be achieved if there is a
tight seal between the mask and the baby’s face.
Therefore, face masks must have a soft continuous ring
(Fig. 2.5.3) with a 500 ml reservoir. Slightly extend the
baby’s neck, hold the jaw forward, then introduce an
oropharygeal airway before applying the mask. Make
sure that the chest is moving and the lungs are being
inflated. Better tidal exchange can be achieved by intro-
ducing oxygen into the face mask at 4-6 litres per
minute. Make sure that the oxygen flows through a
pressure valve and does not exceed 30 cm of water. The
baby’s lungs should be inflated at a rate of 30 times per
minute. Listen to the baby’s chest within the first 10
inflations to check that there is air entry into both lungs

Table 2.5.1 The Apgar score
Score
Sign 0 1 2
Appearance (colour) Blue/pale Body pink; extremities blue Completely pink
Pulse (heart rate) Absent <100 >100
Grimace (reflex activity) No response Grimace Cry
Activity (muscle tone) Limp Some flexion of limbs Active motion
Respiration (respiratory effort) Absent Slow, irregular Regular: strong cry
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Switch to turn off light
during intubation

150 W spotlight

Drawers at side

Frame of metal or wood
—

Water manometer —

Fig. 2.5.2

Check! Wil final height allow trolley
through doors and into lift?

Strut 10cm high

Tray for equipment

1.8 metres

1metre

Isfahan infant resuscitation trolley (with minor modifications). Equipment includes: General — stethoscope, oxygen

supply, spotlight bulb, endotracheal tube connector, manometer, suction motor; Shallow drawer - neonatal airway(s) size(s) 00
(000), laryngoscope (Seward, other), spare bulbs and batteries, scissors, naloxone (Narcan-Neonatal) - 5 ampoules, sodium
bicarbonate - 2 ampoules, dextrose 20 per cent — 2 ampoules, Vitamin K, (Konakion) - 5 ampoules, (5FG suction catheters); Deep
drawer - endotracheal tubes (L, M, S sizes), cord clamps or ties, mucus extractors, aluminium foil, sterile swabs, syringes, needles.
(With permission from Fawdry RDF, Tropical Doctor, 1983: April; 66.)

and that the heart rate is above 100 per minute. If the
heart rate falls below 80 per minute, proceed imme-
diately to endotracheal intubation.

Endotracheal intubation

A straight bladed laryngoscope is best for performing
intubation. It must be held in the left hand and the
baby’s neck slightly extended, if necessary, by an
assistant. Pass the laryngoscope down in the midline
until the epiglottis comes into view. The tip of the blade

is passed immediately over the epiglottis so that the
vocal cords are brought into view. Press lightly on the
cricoid cartilage with the fifth finger of the hand holding
the laryngoscope and the view of the larynx is
improved. As the airway tends to be filled with fluid, a
suction catheter is introduced with the right hand to
clear the upper airway. Once the vocal cords are visible
insert the endotracheal tube, using the right hand, and
remove the laryngoscope blade, taking care that this
does not displace the tube out of the larynx. Attach
the endotracheal tube either to a T-piece system,




Fig. 2.5.3 Face mask with reservoir.

incorporating a 30 cm water blow-off valve in the
inspiratory line, or to a neonatal manual resuscitation
device. Maintain the initial inflation pressure for two or
three seconds to help the lung expand. The baby can be
ventilated at a rate of 30 per minute allowing one
second for each inflation.

Inspect the chest wall for movement and confirm by
auscultation that both lungs are being inflated. If there
is no air entry the endotracheal tube is in the
oesophagus; and if this happens remove the tube
immediately and reintubate. If only one lung, usually
the right, is being inflated, try withdrawing the
endotracheal tube by 1 cm while auscultating the left
chest; and left lung should have air entry by this
manoeuvre. Should there be no improvement, the
possible causes include pneumothorax, diaphragmatic
hernia, or pleural effusion.

External cardiac massage

If the heart rate falls below 30 per minute, external
cardiac massage must be started. Place both hands
round the chest and press on the sternum with both
thumbs at a rate of 100 to 120 compressions per minute.
This will achieve about three compressions for every
ventilation. If there is no dramatic improvement within
10 to 15 seconds, the umbilical vein should be
catheterized using a 5 French gauge catheter. The
umbilical cord is cut 2 or 3 cm from the abdominal skin
and the catheter inserted into the vein until there is free
flow of blood up the catheter. The baby should be given
3 mmol of sodium bicarbonate per kg body weight over
2 or 3 minutes. This is given by mixing 8.4 per cent
sodium bicarbonate solution (1 ml contains 1 mmol)
with an equal volume of 10 per cent dextrose. A term
baby will receive 20 ml and a low-birth-weight baby
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Table 2.5.2 Action to be taken after the Apgar score

Apgar score at 1 min Action

8to10 None - normal infant
4t07 Oxygen by face mask and observe
0to3 Laryngoscopy, suction,

endotracheal intubation or
mouth-to-mouth resuscitation

10 ml, while continuing external cardiac massage and
intermittent positive-pressure ventilation. A baby who
fails to respond at the end of the injection requires 1 ml
of 1 in 1000 adrenaline intravenously or injected
directly down the endotracheal tube. This method of
resuscitation should be continued for 20 minutes. If the
baby does not make at least intermittent respiratory
efforts, resuscitation should be stopped.

Meconium aspiration

If there has been meconium staining during labour,
direct laryngoscopy should be carried out immediately
after birth to prevent aspiration leading to respiratory
distress, complicated by pneumothorax and infection.
If meconium is seen in the pharynx or around the vocal
cords, intubate the baby immediately (even if the baby
is vigorous at birth). Place a piece of gauze over the
open end of the endotracheal tube and apply mouth
suction to the tube while removing the endotracheal
tube, and then reintubate with a new tube. Provided
the baby’s heart rate is above 60 per minute this
procedure can be repeated until meconium is no longer
recovered. It is important that the baby does not gasp
during the suctioning, and an assistant can hold the
chest with two hands to prevent this happening. Speed
is essential in this procedure. Intravenous naloxone (40
pg) is recommended for all babies who become pink,
have a satisfactory circulation on resuscitation but fail
to start adequate respiratory efforts. Their mothers
have usually been given opiate sedation.

Preterm infants

Babies who are less than 32 weeks gestation may have a
lower morbidity and mortality if a policy of active
resuscitation is adopted. However, there is no firm
evidence that a rigid policy of routine intubation of all
babies less than 28 or 30 weeks leads to improved
outcome. Unless the operator is very skillful, inter-
vention may produce severe hypoxia in a previously
lively baby. All babies under 32 weeks gestation should
be given face mask resuscitation at 15 to 30 seconds
unless there are adequate respiratory efforts. Endo-
tracheal intubation should be started if satisfactory
respiratory efforts are not achieved by 60 seconds.
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In all infants, start the clock on the resuscitation trolley when the baby is out of the vagina; as soon as the baby is on the trolley
dry him, and wrap him in warm towels; assess the features of the Apgar score at about 60 seconds of age. Most neonates will
be pink, vigorous and breathing satisfactorily by this stage. If they are not, follow the flow diagram.

Infant aged 60—90 seconds with inadequate respiration

Liquor meconium-stained
Infant > 2.0 kg. Respiration
inadequate, but usually

blue with reasonable tone
and heart rate 80—100

Infant.<2.00 kg, or
obviously in very poor
condition at any birth
weight — i.e. pale, limp
apnoeic, heart rate 80

Laryngoscope immediately and
aspirate pharynx, larynx and
trachea under direct vision

R, face mask oxygen. Gentle

peripheral stimulus (e.g. Swift response: infant

aspirate oropharynx, squeeze pink and vigorous, regular

toes) __,respiration. Give Vitamin K
and hand to mother.

No response by two
minutes. Infant remains

| e apnoeic, usually without
taking a single breath.
Heart rate usually falling

Slow response:

respiration inadequate but
some respiratory effort. Heart
rate steady

Y
Laryngoscope and intubate
at once. Give IPPV with
100 percent O, at a rate
of 60/minute and

30 cmH,0

R, bag and mask
resuscitation.
Give naloxone if
appropriate

No improvement

Goes pink within 1—~2 minutes.
Heart rate increases to

>100 (often >160).
Apnoea persists. Presumed
terminal apnoea. No

response to naloxone

Poor response:
respiration still
inadequate by 4—5 minutes

Goes pink often within

30-60 seconds. Respirations
start more or less
instantaneously. Presumed
primary apnoea. Term

infants can usually be

extubated within 2—3 minutes appropriate

and rarely require further Intubate and give IPPV.
treatment nor neonatal unit Such infants have virtually
admission. Preterm infants may all been in primary apnoea,
develop respiratory distress, respond rapidly, and do
syndrome not need neonatal unit

admission.
Assume severe asphyxia
R, 5—10 mmol NaHCOg or 10 ml
7 THAM i.v.

Infant starts to breathe
within 2—3 minutes. Most of
these babies should be
admitted to the neonatal

Still no response.
Preferable to admit to
neonatal unit for full
assessment before giving

unit for observation, uniess
by 10 minutes they show no
clinical abnormalities

further treatment.

If not possible try further
dose of bicarbonate and
10 ml 10 per cent glucose

Fig. 2.5.4 Resuscitation of the newborn. (Reproduced with permission from NRC Roberton, A Manual of Neonatal Intensive Care,

1986, Edward Arnold.)




Pneumothorax and diaphragmatic hernia

The baby that is vigorous with a normal heart rate,
marked respiratory distress and remains very cyanosed
in oxygen, probably has an anatomical problem. A
diaphragmatic hernia is suggested by mediastinal
shift, poor air entry in the left chest, and a scaphoid
abdomen. The baby should be intubated, given inter-
mittent positive-pressure ventilation and have a chest
X-ray. If possible, a surgeon should be summoned.

A pneumothorax may be spontaneous or the result of
over-vigorous positive-pressure ventilation, particu-
larly if a small endotracheal tube has been passed into a
segmental bronchus. The signs suggesting a pneu-
mothorax are:

¢ shift of the trachea and mediastinum;
® hyper-resonant hemithorax;
® distended abdomen;
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® vascular changes such as cyanosis of the thorax and
pallor of the abdomen.

If the infant is deteriorating rapidly, there will be no
time to confirm the diagnosis by X-ray. Insert a wide-
bore needle (No. 19 or 21) attached to a 10 or 20 ml
syringe, into the second intercostal space in the mid-
clavicular line. It there is a pneumothorax the air will
rush into the syringe and push up the plunger, the
infant’s condition will improve, and a chest drain
should be inserted. If you are wrong, no harm will have
been done to the baby.

Other lung malformations, such as pulmonary hypo-
plasia of Potter’s syndrome, and major defects in the
heart, make resuscitation impossible and are usually
fatal.

A practical scheme for resuscitation of the newborn
baby has been recommended by Roberton and is shown
in Fig. 2.5.4
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Use of expressed breast-milk
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Initiation of breast-feeding

Breast-feeding of the newborn infant may be influenced
by a number of factors, e.g. social, economic and
educational differences, variations in health status of
mothers, the degree of their emancipation, the need to
work, knowledge and involvement of health profes-

sionals and administrators, and policies and priorities
of clinics, institutions, governments, etc.

The international collaborative study of the WHO
indicated that there were three main feeding patterns
(see p.98). In Category I, breast-feeding was less
frequent and was rarely continued for six months.
Countries such as Hungary and Sweden and women of
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higher social classes in other countries, were in this
category. In some of these countries, over 30 per cent of
women did not even initiate breast-feeding. In
Category III, breast-feeding was prolonged and almost
universal and less than 2 per cent failed to initiate
breast-feeding. This group was comprised of primarily
rural mothers and the urban poor from developing
countries and, interestingly, the higher social class in
Zaire. Category II included most of the other mothers
who fell between Category I and III.

Another interesting change that has been noted in the
past decade or two, is that the practice of breast-feeding
has actually increased in privileged women in advanced
industrialized countries. This has not been the case in
the Third World, where the higher social classes, in
spite of commencing breast-feeding in large numbers,
tend to supplement breast-milk very early with other
milks and then rapidly discontinue breast-feeding.
While these women are a relative minority in the Third
World, their behaviour is important not only for their
own infants but for the population at large, as they are
often the trend-setters faithfully copied by less
privileged women who can ill afford to do so.

As many factors influence infant feeding, it is
essential for all health professionals to be familiar with
various aspects of the subject so that they can provide
appropriate active support to mothers, in order to avoid
and even reverse some harmful practices.

This section deals only with initiation of breast-
feeding of the neonate and lays stress on practical
aspects.

Advantages of breast-feeding

Although universally applicable, the benefits of breast-
feeding can best be appreciated in developing countries
where the risks of bottle-feeding are very high. The
nutritive advantages of breast-milk are low protein
content, appropriate casein-whey ratio (40:60 in
contrast to 80:20 as in cow’s milk), presence of essen-
tial polyunsaturated fatty acids and medium-chain
triglycerides, low solute load and high calcium-
phosphorus ratio (2:1). The high lactose content sup-
ports the growth of Lactobacillus bifidus, which prevents
excessive colonization of the gut with pathogenic
organisms. The nutritive value of human milk is far
superior to bovine milks and many of the formulas
available in some Third World countries. Even in the
specially adapted, so-called ‘humanized’ milk formulas
available in other countries, certain nutrients present in
human milk are either absent or in low concentrations.
These include milk lipases which aid in the digestion of
fat, and amino acids such as taurine.

Table 2.5.3 Anti-infective factors demonstrated in human
milk

Secretory IgA

Lactobacillus bifidus growth factors

Lactoferrin

Lactoperoxidase

Complements (C1-9)

Lipids (unsaturated fatty acids)

Interferon

Milk cells — T and B lymphocytes and macrophages

(Reproduced by kind permission of Barker Publications, from
Narayanan I, Posigraduate Doctor, 1986; 9: 148-54.)

Another unique feature of human milk is the pre-
sence of anti-infective factors listed in Table 2.5.3.
There is now objective evidence that breast-milk does
indeed afford active protection against some infections.

Other practical advantages are that it is more
economical, requires no preparation, is less time-
consuming than bottle-feeding, and is associated with a
lower incidence of colic and constipation. It is the
natural way of feeding and is very supportive of
mother-infant bonding. The latter benefit, however,
needs to be cautiously stated, especially in developing
countries where the other advantages are more
glaringly obvious. If for any genuine reason a mother is
unable to breast-feed, she should not be made to feel
guilty.

Another advantage of breast-feeding which has
received much publicity is the contraceptive effect.
Studies have indicated that women who suckle their
babies frequently on demand have longer birth
intervals between siblings than in women whose infants
are bottle-fed. This benefit of ‘frequent suckling’ is
vitiated when supplementary feeding with semisolids or
other milks is started. In any case, it is an unreliable
contraceptive method in individual cases. In the Third
World where increasing population is a major problem,
recommendation of other appropriate methods of birth
control at the relevant time must continue. In certain
underprivileged areas, however, breast-feeding may be
the only method of birth control being practiced, even if
unknowingly. In such instances, health professionals
should encourage frequent suckling, avoid other milks,
and institute intense health education for acceptance of
other appropriate contraceptives before supplementary
feeding is initiated.

The let-down reflex

In this physiological reflex, milk is ejected as drops or a
thin spray from the nipple due to contraction of the




myoepithelial cells within the breast. This can occur
before or during feeds and may be noted in the contra-
lateral breast when the infant is sucking on one side. It
is controlled by the hypothalamic-pituitary axis and is
therefore also governed by the psychological status of
the woman. Milk may drip from the breasts when
the mother is emotionally stimulated by, say, the cry
of the baby or near feed times when the breasts are
heavy. Anxiety and depression may have inhibitory
influences.

This reflex has received increasing attention over the
last two decades. However, although it may help to
introduce some milk into the infant’s mouth, the bulk is
actively sucked by the baby. It is in fact tempting to
speculate as to whether it is a vestigeal reflex. In sea-
living mammals, such as whales and dolphins, this
draught or let-down reflex may be far more important
as large quantities of milk can be ‘pumped’ into the
infant’s mouth during the short feeding periods.

This reflex may, at times, have an element of
nuisance value in certain classes of women, especially
when they are out of the home. Leakage of milk and
unsightly staining of clothes may be an embarrassment;
a clean cotton wad or cloth placed inside the brassiere
will help. It should be changed frequently, as prolonged
soaking can predispose to nipple cracking and infection.

The first feed

There are many traditional practices related to the
feeding of the newborn infant in developing countries,
particularly relevant to the first feed. For example,
there is a tendency to delay initiation of breast-feeding
even up to the third day. Many Indian women do this
because it is a family custom or because certain
ceremonies need to be carried out before feeding, such
as washing of the breast by an older sister or mother-in-
law, and some traditionally wait for night fall. A
number of women actually believe that they have no
milk at this stage and hence do not attempt to initiate
feeding. Some state that the early milk looks ‘different’
and may be ‘unclean’. During this interim period other
items such as glucose, sugar, jagaree (‘gur’), honey,
herbs or spices (‘ghuttis’) are dissolved in water and
given to the infant. Animal milks may also be offered
during the first few days until the breast-milk flow
increases. These have been termed ‘inaugural’ or
‘prelacteal’ feeds. There is some risk in these practices
of contamination, aspiration from forced feeding and
even adverse toxic effects on the infant. For example,
infants have been brought in to hospital with features of
opium toxicity after reportedly ingesting some of these
feeds. Mothers need to be motivated to initiate breast-
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feeding as soon as possible after the delivery. They need
to be told that the colostrum in the breast is adequate for
the baby during the first few days and that it has certain
constituents which the baby should not be denied.
Delayed feeding may also predispose to painful
engorged breasts.

In some. extended or joint families with elderly
women such as the mother-in-law, traditions are deep-
rooted and it may be extremely difficult to change such
harmful practices completely. In some cases it has been
considered by some to be more sensible to compro-
mise and to permit administration of relatively safer
solutions, such as a small amount of sugar or glucose
mixed with boiled water, given in as clean a manner as
possible for the ceremony. Soon after this the mother
should be urged to start breast-feeding. It should be
stressed to her that her milk is adequate and that early
initiation and frequent suckling on demand will
promote milk formation and avoid breast engorgement.
While honey may be satisfactory for these inaugural
feeds, some cases of botulism have been attributed to it.
Some authorities, on the other hand, are of the opinion
that making compromises over these early feeds may
actually augment their use.

The practice of underprivileged mothers ‘discarding
colostrum’ has perhaps been over-publicized and even
misunderstood. Many of these mothers actually only
express extremely small volumes and what is really of
practical importance to the baby, is to encourage early
suckling after this brief expression.

Much has been written in Western literature on the
importance of early skin-to-skin contact between a
naked baby and the mother, not only in supporting
mother-infant bonding but also in promotion of breast-
feeding. Reports from the Third World are very few.
Recently carefully controlled studies from Thailand
indicate that there is no significant difference between
early and late contact in breast-milk intake. In
traditional societies there is frequent close contact
between the mother and infant, even if clothed. Further
controlled prospective studies are needed from various
parts of the world and different social classes, to identify
the important influencing factors before radical changes
are made to traditional community practices.

The technique of feeding

Position during feeding

In traditional societies, women frequently feed their
babies lying down during the night. This position is also
convenient soon after delivery, especially if the mother
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has had an episiotomy. There is, in practice, nothing
wrong in feeding the infant in any comfortable position.
It may, however, be sensible to raise the head of the
baby, possibly to avoid otitis media and ensure that
the nostrils are clear. The latter can be achieved by the
mother turning over onto one side and feeding from the
breast which is upper-most. Placing the baby prone,
after burping, on a firm surface without a pillow is also
beneficial and avoids inhalation of vomitus.

Frequency of feeding

It is universally acknowledged that demand feeding is
more physiological than time-scheduled feeding every
three or four hours. It is important for health profes-
sionals and mothers alike to realize that the frequency of
demand shows considerable variation. At times, the
baby may want a feed after one hour or even earlier,
and at other times sleep for three to five hours. With a
little experience and commonsense, a mother can learn
to distinguish the various reasons for her baby’s crying.
Frequent suckling in the first few days is particularly
beneficial in promoting milk formation, in preventing
breast engorgement and in avoiding the temptation to
introduce a bottle-feed. At this sensitive time of bond-
ing between mother and baby, the mistaken notion on
the part of the new mother that the breast-milk is
‘inadequate’ should be strongly resisted by reassurance
and health education.

Night feeds

Infants differ greatly in their behaviour at night. Babies
of some lucky mothers sleep soundly through the night.
Others, however, wake up regularly in the early stages,
even more frequently than in the daytime. This is
distressing to some mothers. Initially, it is convenient to
explain to the mother that the infant has not yet learnt
the social differences between day and night. Many
babies settle down by one or two months, but some may
demand night feeds longer. This is not uncommon in
less privileged communities where mothers seem to
accept this, and, as noted above, sleep with their babies.
Problems are more frequent in the middle and upper
social classes. Some women need emotional support
and guidance on planning their household work and to
enable them to rest during the day. Joint or extended
families may be supportive at such times.

Administration of water

There is now evidence to suggest that exclusive breast-
feeding in the early months is of great benefit both to the

infant and mother. Because of the low solute load, extra
water between feeds is not required. In fact, many
infants do not even accept water. It has been arguedina
lighter vein, that had nature intended a newborn infant
to have water, an extra breast would have been pro-
vided for this purpose. Administration of water is
particularly hazardous in developing countries, as it is
frequently a source of contamination.

Hygiene related to breast-feeding

The importance of personal hygiene cannot be over-
emphasized particularly in underprivileged women in
the tropics, as it is not uncommon to have thrush even
in exclusively breast-fed babies. Mothers must be
advised to wash their breasts with soap and water once
or twice a day and to bath daily. In some communities it
is traditional not to permit a mother to take a bath for
some days after the delivery. In such cases, she should
be advised to wash at least her breasts, under-arms and
genitalia daily with soap and water. Daily changes of
undergarments and blouses are also advisable. How-
ever, repeated cleaning of the breast with soap and
water before each feed is not only unnecessary but may
actually result in drying of the skin and promote sore
nipples.

Stool characteristics of the breast-fed infant

The black sticky meconium is replaced within a few
days by greenish stools, which then turn yellow.
Between the third and fifth day, breast-fed babies pass
stools frequently, at times with a greenish tinge and at
times bright yellow with separate curdy and watery
portions. They also tend to move their bowels soon after
a feed and this requires no treatment. The baby passes
up to twenty or more stools a day, if the small volumes
of stool or watery portions evacuated at the time of
passing wind are counted as separate motions. Whether
this stool frequency is related to the increased milk
secretion, coupled with a transient physiological
deficiency of intestinal lactase in the infant, is not clear.
It certainly is not infective in origin and is self-limiting.
The baby continues to be normal, active and readily
accepts feeds. Mothers only need reassurance and
emotional support during this period when ‘masterly
inactivity’ is the only acceptable remedy.

After this phase the stool pattern varies considerably.
Many babies tend to pass five to eight stools a day in
addition to evacuating small watery portions in
between, especially when passing wind. Some pass
stools less frequently, and a few, once every day or two.
The stools, however, remain relatively soft in spite of




the fact that babies tend to squirm and strain excessively
during bowel movement. This is in contrast to the
harder stools typical of bottle-fed babies who may be
frequently constipated.

Maternal diet during lactation

Here too, dietary practices are governed by tradition
and mothers are often given special foods for the express
purpose of producing adequate breast-milk and also of
ensuring that the mother does not eat anything which
will upset the infant’s digestion. Some diets tend to
contain an excess of fat and result in unnecessary weight
gain, especially in the higher social classes. Mothers
should be advised to eat a balanced diet (about a fourth
more than in the prepregnancy period), and in general
be guided by their appetite. They also need adequate
fluids.

Common problems: prevention and
management

Flat or retracted nipples

Ideally, these should be detected and managed in the
early antenatal period. Mothers should be instructed to
stretch the skin near the nipple and to gently pull out the
nipple several times a day after applying oil or cream.
While this helps in some cases, it is difficult to manage
the truly retracted nipple which, fortunately, is less
common. Some larger, vigorous babies may still
manage to grip the areola and suckle, especially if the
breasts are soft. However, where there is difficulty a
nipple shield (Figure 2.5.5), sterilized by boiling or with
sodium hypochlorite, may be used. This type of nipple
shield is different to the shell used in some advanced
industrialized countries for collecting milk dripping
from the breast. Use of the nipple shield is easier than
repeated expression of milk and feeding by bottle or
spoon. It may further have a therapeutic effect as it
helps to draw out the nipple. It is important to detect
and manage this problem early before painful breast

Fig. 2.56.5 The nipple shield which can be tried as an alterna-
tive to direct breast-feeding or feeding of expressed milk in
suitable cases of flat, retracted or sore nipples.
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engorgement discourages the mother from breast-
feeding her baby.

Sore nipples

Cracked or sore nipples appear to be more common in
primiparous mothers, particularly in higher social
classes. Prevention is definitely better than cure.
Mothers should be instructed to introduce as much of
the areola as will comfortably go into the baby’s mouth
and not let the infant ‘bite’ on the nipple. Again, if the
baby goes off to sleep at the breast the nipple should be
gently eased out after depressing the baby’s chin if
necessary. Application of an emollient (oil, cream or
lanolin) after feeds may help. Antiseptic sprays have not
been found to be beneficial. Bloody discharge is not a
contra-indication to feeding. If the nipple is very
painful, use of a nipple shield or expression of milk for
feeding may be helpful.

Engorged breasts

Some mothers do not put the baby to the breast on the
first day or two if the breast feels soft and ‘empty’, only
to end up with painful engorgement of the breast on the
third or fourth day. Prevention again is far better than
cure. Once engorgement has set in, the areola is
stretched and the infant finds it difficult to grip on it and
suck. Expression of the milk will soften this area and the
baby can suck out much of the milk. Any further excess
of milk or hard lumpy areas must be relieved by gentle
local massage and expression, following, if necessary,
hot or cold fomentation. Women in developing coun-
tries seem to prefer a hot water bottle to ice packs. On
the whole, manual expression is better than the use of a
pump in the Third World, but some may prefer the
pump. Care must be taken to ensure that the skin is not
abraded during expression, either by rubbing with the
thumb or by pressure with the edge of the pump’s
funnel.

Mastitis/breast abscess

Prevention and early management of engorged breasts
and good personal hygiene can avoid these problems.
Early use of suitable antibiotics in suspected infection
can prevent abscess formation. Although mastitis is
now not considered a true contra-indication for breast-
feeding, in practice, babies may refuse to suck on the
affected side as the taste of the milk may be altered. In
such cases, mothers can continue to feed on the normal
side, and express and discard milk from the infected
breast. Once an abscess develops, it has to be incised.
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Again, although attempts should be made to support
breast-feeding, in practice it becomes very difficult
because of local pain, pus discharge, and the need for a
dressing. Hence, avoidance of such a problem is of
paramount importance.

Refusal of the breast

At times an infant may actually refuse the breast and
scream vehemently. Trying to squeeze some milk into
the mouth is generally unsuccessful. To make matters
worse the baby is quite willing to suck from a bottle.
The best method is to place the infant on the shoulder,
quieten him and then try to breast-feed again. After a
few attempts suckling may be re-established. If all
attempts are unsuccessful, expressed breast-milk or
boiled water may be taken in a sterilized bottle and
offered to the baby. As soon as the baby starts suckling,
the bottle should be gently removed and the breast
nipple slipped in. Whether this problem is really a
temper tantrum or is due to discomfort is not clear. A
calm but firm attitude is essential on the part of the
health professional to support breast-feeding. In the
long run this is better than commencing bottle-feeds in
a hurry.

Breast-feeding and neonatal jaundice

There are a number of reports indicating that jaundice,
both in the early and later neonatal periods, is more
significant in breast-fed infants. In practice, it is seldom
severe enough to worry about brain damage. It is also
effectively treated by phototherapy. Thus, there is no
justification for stopping breast-feeding in cases of
neonatal jaundice. This dictum is particularly impor-
tant in the Third World. There is some evidence to
suggest that frequent suckling may result in lower
bilirubin levels.

Breast-feeding and haemorrhagic disease of
the newborn

The relation between haemorrhagic disease due to
vitamin K deficiency and breast-feeding is well
documented. The American Academy of Pediatrics
recommends the use of prophylactic parenteral vitamin
K, (0.5-1mg) soon after birth. More recently, oral
vitamin K, (1-2mg) has also been shown to be
beneficial and may be an acceptable alternative in
situations where intramuscular injections are difficult
to administer.

Maintenance of the ‘figure’

Cosmetic aspects related to breast-feeding may, at first
glance, seem superfluous in a developing country.
However, the high social classes seem to have very
similar stresses and requirements all over the world.
Hence, where relevant, mothers must be told that
breast-feeding, if properly done, will not spoil the
figure. There is even evidence to suggest that the
maternal fat deposited during pregnancy is actually
utilized during lactation. In addition, the shape and size
of the breast is also influenced by the genetic profile, the
woman’s posture, the support given to the breasts
during pregnancy and lactation, and the diet. Even
women who have never breast-fed can have sagging
breasts. As noted above, excess of fat in traditional diets
may lead to inappropriate weight gain. A sensible
balanced diet, exercise, care in maintaining a proper
posture and adequate support for the breasts, will aid in
maintaining the figure.

Adequacy of milk and lactational failure

Hospital and community-based studies in developing
countries have indicated that the most common reason
for early administration of other milks is ‘inadequacy’
of breast-milk and the age of supplementation is
progressively earlier in urban slums and among the
elite. It is not likely that the urban woman is biologically
different to her rural counterpart. The higher pre-
valence of lactational inadequacy in privileged groups
excludes major nutritional deficiencies as a cause.
Hence, social stresses and in some cases the need
to go to work may be contributory factors. Another
detrimental practice is the introduction of a bottle-feed
in early infancy, even when there is adequate milk, just
‘to get the baby used to it’.

Mothers themselves frequently begin to have doubts
about the adequacy of their milk, not realizing that
demand feeding really implies frequent feeding. Test
weighing of the baby before and after every feed, while
being a well-known research tool, is not of practical
importance in the assessment of lactational failure in
daily clinical practice. It may even be fallacious if not
properly carried out. One of the best guides is the
weight gain monitored on standard growth cards at
acceptable periodic but not too frequent intervals.

True biological lactational failure must be extremely
rare but inadequacy, secondary to predisposing factors
noted in Table 2.5.4, is well known. The single
common denominator appears to be inadequate
suckling and all attempts must be made to avoid or
minimize the factors stated in the table as a preventive



Table 2.5.4 Factors predisposing to ‘lactational failure’

Factors in the baby
Prematurity/low birth weight
Birth asphyxia

liness

Defects, e.g. cleft palate

Maternal factors

Poor motivation or ignorance leading to discontinuation of
feeds for minor ailments, administration of infrequent, strict
time-scheduled feeds, etc.

Inappropriate management of local problems in the breast,
e.g. flat and sore nipples, engorgements

Sedation (also influences the baby)

Over-anxiety

Excessive fatigue

Heavy smoking

Drugs, e.g. oral contraceptives

Environmental factors and hospital practices

Separation of the baby from the mother

Painful interventions, e.g. episiotomy, Caesarean sections
Early introduction of bottle-feeds

Use of pacifiers

Inadequate support and guidance from health professionals
High-pressure advertisement of baby foods

(Reproduced with permission from Narayanan I, Indian Journal of
Paeduatrics, 1985; 52: 167.)

measure. Management includes advice of a balanced
nutritious diet, plenty of fluids, nipple stimulation or
exercises and frequent suckling. Where another milk
has already been started, mothers should be advised to
offer the breast before every ‘top’ feed to increase the
sucking stimulus. If there are simple harmless dietary
home remedies suggested by older women in the
family, these too can be followed. Certain drugs have
been utilized for purposes of lactation. These include
oxytocin (2-4 units placed in contact with buccal
mucosa or given as a nasal spray) before every feed or
alternate ones, and metoclopramide (commonly 10 mg
t.i.d.). These have been tried with some success. Their
use, however, should be supervised by informed
medical personnel, as in theory at least, there may be
side-effects in the mother or infant.

Lact-aid consists of a fine siliconized rubber tube one
end of which is attached to a sterile polythene bag or a
feeding bottle filled with milk and the other end taped to
the breast nipple. It has also been used to promote milk
flow as the infant’s effort to draw out milk from the bag
or bottle serves to provide sucking stimulus to the
breast, but care has to be taken to avoid contamination
and infection.

Mothers should be advised to continue breast-
feeding as long as possible but supplementation with
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appropriate semisolids is essential between four and six
months of age.

Contra-indications to breast-feeding

In developing countries, especially in the underpri-
vileged group where the risks of bottle-feeding are high,
there are very few contra-indications to breast-feeding
and the conventional recommendations in standard
textbooks are not in general applicable. Each mother
and baby should be evaluated on an individual basis
and the risks of introducing other milks carefully
weighed against those of continuing breast-feeding.
When the mother is seriously ill (too ill to be with the
baby) feeding can be discontinued temporarily or on a
permanent basis, depending on the nature of the illness.
In the former case, repeated expression of milk is
needed to avoid engorgement of the breast and to
maintain flow of milk.

Maternal tuberculosis, hepatitis B, HIV-AIDS and
malaria which are common in the Third World are not
contra-indications. Guidelines for babies of tuberculous
mothers are given in Figure 2.5.6. (See also pp. 169,
519-552.)

As far as maternal drugs and breast-feeding is
concerned, it is expedient to evaluate and balance the

Continue breast feeding unless the
lesionisinthe breast

Mother adequately Maternal status not clear
treated treatment inadequate
or sputum positive
Follow-up INH - 10to 15 mg/kg.
check-up at 6to 8 weeks for 3to 6 months
(weight gain, blood counts, follow-up tests at
ESR, Mx, X-ray chest) 6to 8 weeks

monitor monthly (e.g.
weight gain) — 6 months

At6to 8 weeks
at6 months
Tests negative Tests positive/
baby healthy strong suspicion
Start full anti-TB
BCG, omit INH treatment (INH and
rifampicin or
Note: thiacetazone)

If the mother is not likely to come for follow-up, give BCG at birth
INH = isoniazid, Mx = Mantoux test

Fig. 2.5.6 Suggested guidelines for the management of
babies born to tuberculous mothers. (Reproduced with kind
permission of Barker Publications from Narayan |, Postgraduate
Doctor; 9: 148-54.)
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dangers of drugs secreted in the breast-milk and the risk
of introducing bottle-feeds. It is not within the scope of
this chapter to review this subject. However, the most
frequently used drugs, such as common antibiotics and
occasional analgesics, are not contra-indicated. Long-
acting sulphonamides are not recommended, especially
in the first postnatal week, because of the risk of
neonatal jaundice. Later, if their use is unavoidable as
in some peripheral centres, breast-feeding can be
continued. Tetracyclines tend to stain the teeth and
bones and should not be wused. Theoretically,
chloramphenicol has some risks, but in practice the
amount excreted in the milk is small and not likely to
cause the ‘grey baby syndrome’. However, better
alternatives should be used when available. Oral
contraceptives are also better avoided until two months
after birth (see p. 156).

On the whole, a practical approach to the adminis-
tration of drugs to pregnant and lactating women is to
use them only when absolutely necessary and then to
choose the relatively safer alternatives. If a definitely
harmful drug is unavoidable, breast-feeding will have
to be discontinued. Since discontinuation of breast-
feeding has serious implications in the Third World, the
decision must be taken by a competent informed person
after careful deliberation.

Use of expressed breast-milk

Where the infant cannot suck directly from the breast,
milk should be expressed and given to the infant.
Practical guidelines appropriate for developing coun-
tries are indicated in Table 2.5.5. Manual expression
appears to be the best and most economical. Electrical
pumps are expensive and those with narrow tubes
difficult to sterilize. Cylindrical pumps such as the
Kaneson’s variety and those with wide mouths and
‘necks’ may be suitable alternatives as they can easily
be cleaned and sterilized, either by boiling or with
sodium hypochlorite. However, the commonly avail-
able cheap pumps consisting only of a funnel and a
rubber bulb should not be used, as they are associated
with gross contamination.

The few controversies associated with the use of
human milk, especially banked milk, for small preterm
babies in advanced industrialized countries are not
applicable to the Third World. In fact, human milk has
been shown to decrease the occurrence of infections and
actually improve the outcome of these high-risk low-
birth-weight infants in developing countries.

Promotion of breast-feeding

Education of health professionals is essential and stress

Table 2.5.5 Practical guidelines for the use of human milk in
developing countries (for infants who cannot accept direct
breast-feeding)

1. Give clear instructions to the mother and supervise the
collection where possible. Hence, in hospitals, it is better
to collect milk in the nursery than in the maternity wards.

2. Hands and breasts should be washed with soap and
water. If the skin tends to get dry apply cream, oil or
lanolin after expression.

3. Milk can be collected directly into sterilized, wide-mouthed
cups.

4. Manual expression is best. Sterilized Kaneson’s pumps
and others with wide mouths and necks may be good
alternatives. Electric pumps are expensive and need
careful sterilization - especially the tubing. The
conventional old-fashioned pumps consisting of just a
funnel and a rubber bulb should not be used.

5. Utilize the milk rapidly. Milk for later feeds can be stored in
the refrigerator in the first shelf under the freezer but not
for more than 24 hours.

6. In hospital send samples for bacteriological analysis
periodically.

7. Human milk is useful both in hospital and domicilliary care
of low-birth-weight infants.

8. As the infant gets stronger allow intermittent suckling on
the breast for short periods to promote milk flow, and
commence direct breast-feeding as soon as possible.

(Reproduced with kind permission of Barker Publications from
Narayanan I, Postgraduate Doctor, 1986; 9: 148-54.)

should be laid on practical aspects and provision of
answers to questions commonly raised by mothers,
rather than on theoretical aspects, if they are to provide
any meaningful support to mothers. The staff should
gain expertise in giving advice not only on medical
problems but also social ones some of which are
described in this chapter. Continued support to
mothers is essential, particularly in urban communi-
ties, to avoid unnecessary supplementation with other
milks. Use of mass media may also be beneficial. Table
2.5.6 suggests some guidelines for promotion of breast-
feeding in hospitals. In a situation with limited
resources and staff and a large population, it is impor-
tant to define priorities. For example, time needs to be
spent on advising urban mothers of the middle and
higher social classes on the techniques of feeding, its
advantages, prevention and management of problems
such as sore nipples, engorged breasts, etc. This may be
unnecessary for the urban poor and rural mothers.
Hence, it is essential to identify the major local
problems and act accordingly.

The problem of the working woman is ever on the
increase. A few practical guidelines include advice on
taking more of the leave due after the delivery, unless
there are medical reasons for rest during pregnancy or



Table 2.5.6 Guidelines for promotion of breast-feeding in
hospital and health centres

1. Do not ask mothers to purchase feeding bottles and
formulas in advance, at or before the delivery. Prescribe
them only when unavoidable.

2. Avoid separation of the mother and baby, even for short

periods.

Motivate for early initiation of breast-feeding.

Promote frequent suckling on demand.

Resist the temptation to introduce formula feeds in the

first few days after birth.

6. Do not stop breast-feeding unnecessarily.

7. If separation of the infant is unavoidable, minimize the
period and advise frequent expression of milk. Call
mother to the nursery. Mothers may also stay in the
neonatal special care units.

8. Advise a nourishing balanced diet, adequate fluids and
rest. Give encouraging emotignal support to the mother.

9. Do not prescribe oral contraceptives.

10. Ensure prevention, early detection and treatment or

appropriate advice for problems such as engorged
breasts and sore, flat or retracted nipples.

IS

(Reproduced with kind permission of Barker Publications from
Narayanan 1, Postgraduate Doctor, 1986; 9: 148-54.)

the employment is stressful and involves heavy physical
work. Exclusive breast-feeding should be continued
until the milk flow is well established and preferably up
to two to three weeks before the mother is due to restart
work. At this time, supplementation with another milk
by bottle or a cup and spoon and continued breast-
feeding when the mother is at home is advisable. Breast-
feeding at night can provide essential nutrition to the
baby in a poor agricultural community where women
must work in the fields.

Expression of milk at work during the lunch break
will aid in preventing engorgement and excessive
leakage. In the Third World it is difficult in most
situations to utilize this milk, as facilities for continued
refrigeration are inadequate.

Provision of more part-time jobs, creches at the place
of work, and safer methods of transport will be
beneficial. Uniform provision of maternity leave in
governmental and non-governmental sectors and,
where possible, longer leave would also be helpful.
However, a reasonable balance between the infant’s
and mother’s requirements and family’s economic
needs must be maintained. The problem is not a simple
one and mothers cannot always resolve matters on their
own. Society too has a responsibility in this issue; it is
an investment for the future.
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Bottle-feeding and other methods of
oral feeding

While there is no doubt about the superiority of breast-
feeding there will on occasion be very genuine indica-
tions for resorting to other methods of feeding and the
use of other milks. The decision is not easy and should
never be taken lightly, especially when dealing with
underprivileged women. Although a mother has the
right to choose the type of feeding for her infant, only
educated well-informed mothers are able to appreciate
the benefits of breast-milk and the potential risks of
other methods of feeding. The underprivileged have no
real choice and none should be offered.

Indications for bottle-feeding
The following are indications for bottle-feeding:

® the death of the mother and where a suitable wet
nurse is not available or not acceptable;

® genuine insufficiency of breast-milk where appro-
priate methods to improve the milk supply have
failed or have been inadequate;
genuine contra-indication to breast-feeding;
working women where it is not feasible or safe to
express and preserve breast-milk for the working
period;

® where the infant is premature or sick and is unable to
suck from the breast; attempts must be made
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to procure expressed breast milk where possible and
safe before resorting to other milks.

Types of bottles

A variety of bottles are available (Fig. 2.5.7). The wide-
mouthed bottle which can be cleaned easily is ideal.
Glass bottles are cheaper but breakable. Non-breakable
plastic containers are more expensive and only good-
quality ones can withstand boiling. The boat-shaped
bottle has two ends: the front is covered by the teat for
sucking and the back with a rubber cap or teat which
can be lifted up during feeding to allow entry of air, thus
avoiding a vacuum and ensuring a free flow of milk.
The narrow ends, however, make cleaning more
difficult, especially for underprivileged women and this
often outweighs the above advantage. Unfortunately,
the most common types of bottle used by many
underprivileged women are small ‘medicine’ bottles on
to which are slipped rubber teats. The extremely
narrow necks and broad ‘shoulder’ make adequate
cleaning virtually impossible and, where such bottles
are coloured, it is difficult to see the dirt.

Even poor mothers are likely to have an appropriate
wide-mouthed bottle at home and can buy a ‘slip on’
wide nipple without a screw-cap ring. This is cheaper
than the conventional feeding bottle. Alternatively, the
mother can be advised to use one of the other methods
of feeding, e.g. cup and spoon.

Fig. 2.5.7 Various types of bottie used for feeding infants.

Cleaning and sterilization of bottles

Underprivileged mothers have problems of lack of
resources for procuring items and fuel, and a scarcity of
water - a lethal combination for maintenance of
adequate hygiene. Methods of cleaning and sterili-
zation should be as simple as possible and if the infant is
thriving there may not always be a need to be rigid in
the procedures in difficult situations. However, if there
are recurrent episodes of diarrhoea then great care
should be taken to adhere to the instructions noted in
this section and in Appendix 1.

Bottles should be cleaned with a detergent. Very poor
mothers can use any available soap. Although some
health workers permit the use of salt or ash, it appears
better to motivate mothers to spend money on soap
than on treatment of the repeated infections acquired in
a poor environment.

Chemical sterilization

In developing countries, bottles are frequently
sterilized by boiling. Use of sodium hypochlorite is not
common in the Third World, except in private clinics
and hospitals and higher social classes. However, this
might be a good method for underprivileged women
who could afford to buy only one bottle and light the fire
only once a day for cooking purposes. Only a little of the
concentrate need be diluted with a larger quantity of
water and the solution only has to be changed once
every 24 hours. Controlled trials in field situations in
different social classes are required but the chemical
method does seem to have great potential. It is also very
useful during travel.

Practical guidelines for the cleaning and sterilization
of bottles and technical aspects of feeding are noted in
Appendix 1 and 2. Some mothers, especially from the
lower social classes tend to make the hole in the teat too
large. In contrast other mothers, often from the more
educated group, tend to have such a small hole in the
teat that the infant’s intake becomes inadequate
because of prolonged sucking and tiring.

Types of milk

Where expressed breast-milk is not available from the
mother or a safe suitable donor, an alternative milk is
required. The milks commonly used include:

® cow milk;
buffalo milk;
cooperative diary milk - a partially defatted milk
consisting of cow or buffalo milk or a combination of
both;



® fyll-cream formulas;
® adapted formulas.

Although, in some instances, milk from other
animals (such as goat or camel) may be used, the most
common source is bovine. The salient features of more
commonly used milks are given in Tables2.5.7 and
2.5.8.

As far as the nutritional features are concerned,
where breast-milk is not available one of the adapted
formulas would be best for the neonate, or at least
partially adapted formulas where attempts have been
made to alter the casein-whey ratio nearer to that of
human milk (40:60) and lower the protein and salt load.
However, these formulas are very expensive and
because of this may be overdiluted. Further, in some
areas only fresh bovine milks may be available. Some
dilution is required because of the high content of
protein with an inappropriate casein-whey ratio of
80:20 and a high solute load. It has been estimated that
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Table 2.5.7 Composition of human and some animal milks

Carbo-
Energy Protein  hydrate Fat
Milk keal/dl (kJ/dl) (g/dl) (grdl) (g/dh)
Human 67-75(281-315) 0.9 7 2.7-45
Cow 66  (277) 3.5 5.0 3.5
Buffalo 103 (433) 4.3 4.5 7.5
Goat 76 (319) 3.7 4.5 4.8

(Data from Hambreus L. Pediatric Clinics of North America, 1977,
24:17-36 and Passmore R, and Eastwood MA, Human Nutrition
and Dietetics, 1986, Churchill Livingstone. p. 211.)

a dilution of 2:1 of cow milk with water and addition
of 5 per cent sucrose (about 1 teaspoon full per 100 ml
etc) has the following composition:protein 2.2 g/dl,
carbohydrate 8.1g/dl, fat 2.5g/dl, and an energy
content of 63 kcal/dl (265 kJ/dl).! At the same time,
addition of water carries a considerable risk of

Table 2.5.8 Major characteristics of common types of milk

Type Protein Carbohydrates Fats Miscellaneous
Human milk 0.9 g/dl 7 g/dl 2.7-4.5 g/dl Anti-infective factors
Homologous protein High lactose content Contains Low renal solute load =
Casein-whey ratio = 40:60 Energy content = MCT, 80 mOsm/t
Amino acids suitable 67-75 kcal/dl PUFA and  Ca:P ratio = 2.3
(281-315 kJrdl) lipases Iron low but utilization
high
Vitamins variable -
dependent on
mother’s diet
Starting formulas 1.5-1.6 g/di 6.9-7.4 g/dl 3.4-3.8 g/dl Renal solute load =
Heterologous protein Lactose and maltodextrins Low in MCT 105-110 mOsm/l
Total protein variable Energy content = and PUFA  Ca:Pratio = 1.2-1.3
Casein-whey ratio = 80:20 65-7 kcal/dl Vitamins and minerals
Phenylalanine high (273-81 kJ/dl) supplemented
Taurine and cystine low
Adapted formulas 1.5-2.3 g/dl 7.2-10.6 g/dI 3.5-5.3 g/l Renal solute load =
Heterologous protein Lactose and glucose/ MCT and 95-100 mOsm/I
Based on cow milk or soy polymers PUFA Ca:P ratio = 1.4-2.0
protein Energy content = added Vitamins and minerals
Casein-whey ratio = 40:60 69-80 kcal/dl supplemented
Taurine and cystine added in (269-336 kJ/dl)
some formulas
Cow milk 3.5 g/dl 5.0 g/dl 3.5g/dl Renal solute load =
Heterologous protein Lactose Low in MCT 220 mOsm/I
Total protein high Energy content = 67 kcal/dl and PUFA  Ca:Pratio = 1.3

Casein-whey ratio = 80:20
Phenylalanine high
Taurine and cystine low

(281 kJrdl)

Vitamins and minerals
mostly inadequate

MCT = medium chain triglycerides; PUFA =

Publications from Narayanan I, fournal of Human Nutrition, 1985; 39: 242-54.)

polyunsaturated fatty acids. (Reproduced with permission of Blackwell Scientific
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contamination and reduces the concentration of other
essential nutrients. Further, mothers in the Third
World already tend to dilute milk excessively, actually
adding 2-4 parts water to one part milk. In some situa-
tions the milk may be adulterated with water at the
place of purchase. Thus, in practice, the need for
dilution has to be underplayed and in some instances
mothers actually need to be told not to add any water.

Infants on animal milks and most formulas require
boiled water in between feeds. When the infant is
constipated, as frequently happens with artificial milk,
adding some sugar in the water may help. Fruit juices
in practice are unsafe, particularly in the hands of
uneducated mothers. They are usually given in too
small quantities, excessively diluted and the fruit is
often not fresh enough to provide adequate vitamin C.
In the manner given (strained) it is not of much use in
preventing constipation. Further, poor hygiene in
preparation and administration may actually result in
recurrent diarrhoeas. Babies may be better off with
multivitamin supplements (with iron after three
months) procured where possible from a nearby health
centre.

Where buffalo milk is being used for older infants,
part of the fat can be reduced by removing the cream
from the top of the milk after boiling and cooling to
room temperature. However, removal of cream from
the milk after prolonged or overnight storage in the
refrigerator is not good, as most of the fat is lost.
Skimmed milk and condensed milk are not suitable, as
the growing infant needs fat and the latter is too sweet.

Fresh milks tend to spoil quickly in the tropics
without refrigeration. It may help to keep the container
cool in water in earthen pots and reboil the milk in
between feeds after adding a little water to prevent it
from getting excessively concentrated. In situations
where a mother cannot buy milk twice a day from a
refrigerated source, a powdered formula may need to
be prescribed for the late night and early morning feeds.

Thus, where breast-milk is not available the
alternative should be chosen after careful consideration
of local availability, climatic conditions, and socio-
economic and educational status of the parents,
especially the mother.

Volume of feeds

Although in theory normal infants require 110 cals/kg
(462 J/kg) and 150-200 ml/kg, it is better not to specify
the volume for mothers of normal babies. Otherwise
excessive anxiety and even forced feeding may occur, if
infants do not consume the ‘prescribed’ volumes.
Periodic weighing at appropriate intervals will check if
growth is normal.

Other methods of oral feeding

A cup and spoon is the most common alternative
method of feeding. The salient features and comparison
with bottle-feeding noted in Table 2.5.9 are based on a
preliminary controlled evaluation by I. Narayanan.
Further studies are required in this area and also on the
use of traditional feeding devices. Figure 2.5.8 shows
the two main prototypes based on the structures of most
utensils. The small cup-like device which is filled from a
larger cup, is like a modified ‘spoon’ and produces less
spillage than a spoon as the projecting portion is placed
inside the mouth. The rest of the features are similar to
those of spoon feeding (Table 2.5.9) but there is a
greater risk of ‘forced feeding’. The teapot like utensil
with a spout is not suitable, as the narrow spout is very
difficult to clean. For the same reason, a dropper is not
suitable. Some underprivileged women soak a piece of
cloth or cotton in milk and squeeze it into the infant’s
mouth - a method so full of risks, especially of contami-
nation, that it obviously cannot be recommended.

In conclusion, as methods of feeding other than
suckling on the breast are associated with a number of
potential risks, the decision for their use should be taken
only after great deliberation. The responsibility should
ideally rest with a knowledgeable, experienced health
professional in conjunction with a well-informed
mother. Furthermore, it is the duty of the health staff
concerned to ensure that the mother is given clear
instructions on the practical aspects appropriate to her
socio-economic and educational background, to avoid
or minimize complications such as diarrhoea and
malnutrition.

Table 2.5.9 Features of alternative methods of oral feeding

Advantages Disadvantages

Bottle-feeding
Provides emotional
satisfaction of sucking
Faster than spoon feeding

More costly

Relatively high risk of
contamination

Permits mother to see how
much the baby sucks but
risk of ‘over-feeding’

Use of cup and spoon
More economical
Readily available in all

households
Easier to clean

Time-consuming

More difficult

More spillage

Risk of choking

More problematic in infants
under four months of
age; easier in older
babies




References

1. Brostrom K. Human milk and infant formulas:
Nutritional and immunological characteristics. In: R.M.
Suskind ed. Textbook of Paediatric Nutrition. New York,
Raven Press, 1981. pp. 41-64.

2. Hambreus L. Proprietary milk and human breast milk.
Pediatric Clinics of North America. 1977; 24: 17-36.

3. Passmore R, Eastwood MA. Human Nutrition and Dietetics.
Hong Kong, ELBS/Churchill Livingstone, 1986. pp. 211.

4. Narayanan I. Nutrition for the low birth weight and
preterm infant: developing country concerns. Journal of
Human Nutrition. 1985; 39A: 242-54.

5. Committee on Nutrition, A.A.P. Nutritional needs of the
low birth weight infants. Pediatrics. 1977; 60: 519-30.

Appendix 1

Instructions for cleaning and sterilization of
feeding bottles

® Check the hole in the teat by putting milk in the
bottle and inverting it. For a normal healthy
newborn infant the milk should come out as a stream
and then as drops. If there is no hole or if it is too
small, make a proper hole by plunging a red-hot
sewing needle through the tip of the teat. Mothers
should be told not to use hair pins or scissors to make
the hole.

® Separate the rubber teat and the supporting plastic
ring. Clean the items with a detergent which does
not leave a powdery residue after rinsing. Take care
to check the grooves and hole in the teat.

® Sterilization by boiling
Place the washed bottles erect in container of cold
water, taking care to completely immerse them.
Cover, bring to the boil and boil for 10 min. Drain
off a portion of the water so that the tops of the bottles

Appendix 1 207

Fig. 2.5.8 Traditional feeding
devices.

are clear, to facilitate easy removal of individual
bottles when required.

Slot the rubber teats into the supporting rings and
place them upside down along with their top covers
when required. Pour boiling hot water over them,
cover, and boil for 3-5 min. Drain off the water
totally, as rubber spoils more quickly with prolonged
soaking in hot water.

Having several bottles and boiling them all together
once or twice a day, saves time and fuel and provides
a sterile bottle for each feed.

Chemical sterilization

Use sodium hypochlorite (0.5 per cent), following
the instructions of the manufacturer carefully.

Use a plastic or glass container to prepare the
solution and ensure that the bottles and teats with
the rings and top covers are totally immersed with
the air expelled. If any items tend to float, submerge
them with the aid of a plastic sieve or spoon.

Items washed with soap and water must be soaked
for 45 min. It is more practical to keep them in the
solution until the next feed. At that time remove the
bottle and nipple, draining off the fluid into the same
container. Rinsing, if carried out, should be done
only with boiled water.

Make up a fresh solution after 24 hours.

Do not touch the inside of a sterilized bottle or
the portion of the teat that goes into the infant’s
mouth.

When the bottle is taken out for travel, fix the nipple
upright and cover it with an additional sterilized
plastic cover. Do not invert the nipple into the ring
and the bottle because the tip of the teat is likely to.
become contaminated when it is refixed in the
upright position for feeding later on.

Rinse the bottle as soon as possible after a feed to
make subsequent cleaning easier.
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Appendix 2

Practical guidelines for bottle-feeding

® Hold the infant in the lap with the head and
shoulders raised in a comfortable position. Never
leave the baby unattended with the bottle propped-
up on a pillow.

® Check the hole by inverting the bottle. If the hole is
blocked, hold the bottle firmly in one hand in the
horizontal position and tap sharply on the other end.
Do not squeeze the nipple with the fingers.

® The average infant takes 10-20 min to finish a feed.
If the baby sucks vigorously but takes excessively
long to finish the feed and becomes hungry quickly,
the nipple hole is probably too small. If the baby
tends to choke and splutter during the feed the hole
may be too large.

LOW-BIRTH-WEIGHT INFANTS

® During the feed tilt the bottle so that the tip of the
teat is filled with milk, to avoid excessive aerophagy.

® Burp the infant after the feed by placing him on the
shoulder or sitting him up on the lap and gently
stroking or patting his back.

¢ Feed the baby on demand, giving him as much as he
will take at a time. Prepare sufficient volumes so that
in some feeds at least a small amount of the milk is
left, indicating that the baby has had his fill.

e Ifaninfant leaves much of the feed unfinished, it can
be consumed by another sibling or the mother. If this
is not feasible, the milk can be kept in the
refrigerator with a nipple cover and given again after
changing the teat, and, if required, after rewarming
in a bowl of warm water. If there is no refrigerator,
the milk can be kept in a covered container, placed in
a dish of water to keep cool and if necessary boiled
again before use.

Michael Chan

Definition Management

Incidence Special care for preterm infants
Aetiology Prevention of low birth weight

Types of low-birth-weight infant
Clinical complications

Anticipation of the birth of low-birth-weight infants
References and further reading

Definition

The 29th World Health Assembly in 1976 defined low-
birth-weight (LBW) infants as those less than 2500 g
(up to and including 2499 g) at birth'. In practice most
weighing machines for babies in developing countries
are not constructed to be accurate below 20 g.

Paediatricians in developing countries take into
special care nurseries, babies with a birth weight of
2000 g or less. As a result, data on babies between
2000 g and 2500 g are often not available. For the sake
of international comparison, data should be collected
on the above basis as defined by the World Health
Assembly.

Incidence

Of'the 21 million LBW babies born world-wide in 1979,
90 per cent (more than 18.9 million) were in developing
countries. The Indian subcontinent had the highest

proportion of LBW babies (31 per cent) compared with
Asia (excluding India) 20 per cent, Africa 15 per cent,
Latin America 11-13 per cent, Europe and North
America 7-8 per cent. An estimated 20 million LBW
babies were born in 1982, about 16 per cent of the total
global births.? More than 7 million LBW infants are
born every year in India.

Low-birth-weight infants suffer increased mortality
rates during the perinatal, neonatal and postneonatal
periods. One study from India typifies the hazards
facing LBW newborn infants in developing countries.
Ghosh ¢t al® surveyed 27 394 consecutive singleton
births in Safdarjung Hospital, a district hospital in New
Delhi, of whom 2072 died (986 fetal and 1096 neonatal
deaths), giving a perinatal mortality of 75.6 per 1000
births. The lowest perinatal mortality rate (PNMR)
was 16.7 for babies of 3001-3500 g birth weight. The
PNMR of those weighing between 1501-200 g and
2001-2500 g was 340.5 and 46.7 respectively. Perinatal
mortality was lowest (27 per 1000 births) in full-term
infants; this increased to 137 per 1000 in the 34-36




weeks of gestation group and was more than 500 per
1000 in those under 33 weeks of gestation.

A population-based study in Brazil found that LBW
babies were 17 times more likely to die in the perinatal
period than babies weighing 2500 g or more. Perinatal
mortality was very high among preterm babies, being
five times more than in the general population.* LBW
babies comprised 71 per cent of babies who died in the
neonatal period and were 24 times more likely to die in
the first month than babies with birth weight of 2500 g
or more.®

Postneonatal mortality is also increased in LBW
infants, particularly in the early months of life. This is
associated with respiratory infections, diarrhoeal
disease and other infections.

Ideally, all LBW babies merit neonatal care because
of their high perinatal mortality rate.

Aetiology

There are numerous factors contributing to low birth
weight, many of which have been discussed on
pp- 158-74.

Maternal factors

Literacy and income, if low, increase the risk of
delivering LBW offspring. Other factors include:

Pregravid weight of less than 45 kg
Loss of weight during pregnancy
Short stature {150 cm

Teenage pregnancy

Short birth interval

Malnutrition

Anaemia

Smoking and tobacco chewing

Hard work during the third trimester
Maternal infections: malaria, TORCH group,
tuberculosis and chronic infections
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® Pregnancy complications: toxaemia, antepartum
haemorrhage

Fetal factors

Preterm delivery
Multiple pregnancy
Intrauterine infections
Congenital abnormalities

Types of low-birth-weight infant

The two main types of LBW infant are preterm and small-
for-dates (SFD) term infants. Preterm infants may be
appropriate-for-gestational-age (AGA) or SFD. SFD
term infants may be divided into asymmetrical infants
with low birth weight but head circumference and
length not decreased for gestation, and symmetrical
infants in whom birth weight, length and head circum-
ference are all decreased. Symmetrical LBW babies
have been subjected to severe chronic placental insuffi-
ciency. Asymmetrical LBW infants are the result of
acute nutritional deficiency during the third trimester.
In developed countries, the majority of LBW babies are
preterm.

What is the frequency of these types of LBW infant in
developing countries? This question can be answered
by examining epidemiological data. In India where a
number of studies have been done, the statistics from
Ahmedabad (Mehta, personal communication) are
fairly typical. The vast majority (82 per cent) of LBW
infants are SFD and their survival is better than
preterm infants of the same weight (Table 2.5.10).
Bhargava et al.® reported that in the birth weight group
1501-2000 g, 30-45 per cent are preterm, the rest being
term or post-term infants. In the birth weight group
2001-2500 g, 85 per cent or more are term infants and
only 13-15 per cent are preterm. Similar differences are
seen in the same birth weight groups between hospital
and community based studies.

Table 2.5.10 Birth weight, gestation and deaths in the Civil Hospital, Ahmedabad

Preterm Term

Number Fetal Number Fetal
Weight (kg) born deaths Perinatal deaths born deaths Perinatal deaths
<1.0 91 33(36%) 90(99%) 0 0 0
1.0-15 139 54(38.8%) 129(92.8%) 9 4(44.4%) 8(88.8%)
1.5-2.0 101 25(24.7%) 69(68.3%) 247 8(3.2%) 30(12.1%)
2.0-2.5 66 6(9%) 11(16.6%) 1564 44(1.8%) 67 (4.3%)
2.5-3.0 0 0 0 2006 40(2%) 78 (3.9%)

(Data courtesy of D.K. Mehta, 1985.)
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Dawodu and Laditan’ studied LBW infants in
Ibadan, Nigeria. These infants comprised 8.2 per cent
of 6135 live births in six health centres in the city. Of the
LBW 236 (62 per cent) were SFD and most of them (87
per cent) were term infants; 146 (38 per cent) of LBW
were AGA and of this group 79 per cent were preterm.

Similar trends have been reported in Latin America
with 42 per cent of LBW babies being preterm and 58
per cent having a gestational age of 37 weeks or more
and probably growth-retarded.*

Identification of SFD and preterm infants

Small-for-dates (SFD) term infants and preterm,
appropriate-for-gestation (AGA) LBW infants can be
identified either by using maternal dates of the last
menstrual period, or by clinical methods of gestational
assessment. As maternal dates may not be remem-
bered, assessment of gestational age in the first days of
life will have to be employed.

Gestational assessment depends upon signs of
neurological development and changes in skin,
subcutaneous tissues, joints and external genitalia.

The Dubowitz® method of gestational assessment
uses both neurological and non-neurological criteria
with a system of scoring; the total score being plotted
against a regression line graph to obtain the gestation in
weeks (Fig. 2.5.9a-d). The Dubowitz assessment
should normally be done by doctors.

The Farr score is a rapid assessment scheme devised
in Newcastle upon Tyne and subsequently modified.® It
relies solely on non-neurological physical signs, details
of which are given in Table 2.5.11.

A simple method of assessing gestational age at birth
has been devised and used in India (Table 2.5.12).1°
(See also pp. 296-7.) Simple means of assessing gesta-
tional age should also be taught to birth attendants and
nurse-midwives so that they may identify the preterm
infant for referral to hospital for special care.

Clinical complications

The complications of LBW infants may be divided into
those that mainly affect preterms and those that are
commonly encountered amongst SFD infants suffering
from intrauterine growth retardation (see Table
2.5.13).

Preterm babies are likely to suffer from hypothermia,
inability to suck feeds, respiratory distress syndrome
due to lack of surfactant in the lungs, infections,
jaundice and bleeding.

Small-for-dates babies are

prone to develop

Table 2.5.11 Rapid assessment of gestational age at birth.
(Devised by Farr et al., 1966 and modified by Parkin, Key and
Clowes, 1976, Archives of Disease in Childhood; 51:259-63.)

Skin texture Skin colour
Pick up fold of abdominal Inspect when baby is quiet
skin 0 = dark red
0 = very thin, gelatinous 1 = uniformly pink
1 = thin and smooth 2 = pale pink, variable over
2 = smooth, medium body
thickness, rash, 3 = pale, only pink over

ears, lips, palms and
soles

superficial peeling
slight thickening,
superficial
4 = thick, parchment-like,
superficial or deep
cracking

w
I

Ear firmness
Measured by picking up Palpate and fold the upper
breast tissue pinna
0 = no breast tissue 0 = pinna soft, easily
palpable folded, no recoil
1 = breast tissue on one or 1 = pinna soft, easily
both sides <0.5 cm folded, slow recoil

Breast size

2 = breast tissue both 2 = cartilage to edge of
sides, one or both pinna, soft in places,
0.5-1.0cm ready recoil

3 = breast tissue both 3 = pinna firm, cartilage to
sides, one or both edge, instant recoil
>1cm

Gestational ages (mean) and Newcastle score

1 = 27 weeks 5 = 36 weeks 9 = 40 weeks
2 = 30 weeks 6 = 37 weeks 10 = 41 weeks
3 = 33 weeks 7 = 38.5 weeks 11 = 41.5 weeks
4 = 34.5 weeks 8 = 39.5 weeks 12 = 42 weeks

hypoglycaemia and hypocalcaemia (if fed on cow milk)
and suffer from infection. They are also likely to have
congenital defects from intrauterine infections such as
rubella, cytomegalovirus (CMV), toxoplasmosis and,
syphilis.

Management

Routine care of low-birth-weight infants

Identification Identification of LBW babies depends
upon weight being recorded at birth.

Birth weight All babies should be weighed at birth and
therefore, all birth attendants should be equipped with
a Salter spring weight scale with a plastic hammock in
which the baby is placed. This instrument is accurate to
the nearest 50 g. The weight should be recorded on an
infant health care chart.

Gestational assessment Preterm AGA and SFD babies
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Fig.2.5.9 (a) The Dubowitz method of gestational assessment. Neurological criteria. (Reproduced by permission of Journal of
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External Score
sign 0 1 2 3 4
Oedema Obvious oedema No obvious oedema No oedema
hands and feet; hands and feet;
pitting over tibia pitting over tibia
Skin texture Very thin, gelatinous Thin and smooth Smooth; medium Slight thickening; Thick and
thickness superficial parchmentlike;
Rash or superficial cracking and superficial or
peeling peeling, esp. deep cracking

Skin colour
(infant not
crying)

Skin opacity
(trunk)

Lanugo hair

(over back)

Plantar creases

Nipple formation

Breast size

Ear form

Ear firmness

Genitalia
Males

Females
(with hips half
abducted)

Dark red

Numerous veins and
venules clearly
seen, especially
over abdomen

No lanugo

No skin creases

Nipple barely visible;
no areola

No breast tissue
palpable

Pinna flat and
shapeless, little or
no incurving of
edge

Pinna soft, easily
folded, no recoil

Neither testis in
scrotum

Labia majora widely
separated, labia
minora protruding

Uniformly pink

Veins and tributaries
seen

Abundant; long and
thick over whole
back

Faint red marks over
anterior half of
sole

Nipple well defined;
areola smooth
and flat; diameter
<0.75cm

Breast tissue on
one or both sides;
0.5 cm diameter

Incurving of part of
edge of pinna

Pinna soft, easily
folded, slow recoil

At least one testis
high in scrotum

Labia majora almost
cover labia minora

Pale pink; variable
over body

A few large vessels
clearly seen over
abdomen

Hair thinning,
especially over
lower back

Definite red marks
over more than
anterior half;
indentations over
less than anterior
third

Areola stippled,
edge not raised;
diameter
<0.75cm

Breast tissue both
sides; one or both
0.5-1.0cm

Partial incurving
whole of upper
pinna

Cartilage to edge of
pinna, but soft in
places, ready
recoil

At least one testis
right down

Labia majora
completely cover
labia minora

hands and feet

Pale; only pink over
ears, lips, paims
or soles

A few large vessels
seen indistinctly
over abdomen

Small amount of
lanugo and bald
areas

Indentations over
more than anterior
third

Areola stippled,
edge raised;
diameter
>0.75cm

Breast tissue both
sides; one or both
1cm

Well-defined
incurving whole of
upper pinna

Pinna firm, cartilage
to edge, instant
recoil

No blood vessels
seen

At least half of
back devoid of
lanugo

Definite deep
indentations
over more than
anterior third

(Adapted from Farr et al, Developments in Medicine and Child Neurology, 1966; 8:507.)

Fig. 2.5.9 (b) Non-neurological criteria
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Fig.2.5.9 (c) Total score plotted against regression line graph to obtain gestation in weeks. (Reproduced by permission of

Pediatrics;, 45:937; © 1970.)

born at term may be distinguished by clinical methods
of gestational assessment. A simplified method using
only three characteristics - plantar creases, breast
nodule and ear cartilage firmness - is applicable to all
newborns within two days of birth, and it has a 95 per
cent confidence limit of 11 days.

Breast-feeding  Early breast-feeding for all LBW babies
especially SFD infants will prevent hypoglycaemia.
Babies unable to suck should be fed through a stomach
tube. Breast-milk contains anti-infective factors and
prevents infection in LBW infants. Feeding should be
started before two hours of age. If possible, blood
glucose should be monitored using Dextrostix. Glucose
should not be used for feeding LBW babies after birth
because it stimulates insulin secretion and results in
hypoglycaemia.

Temperature  LBW babies carried in a sling next to the

mother’s breast under her clothes, have survived well in
the Colombian highlands. Simple means of keeping
babies warm include wrapping in aluminium foil or in
cotton wool held in place by a thin cloth, taking care to
cover the head, and using well-covered hot water bottles
and radiant heat from electric lamps. In hospital, LBW
babies may be covered with plastic sheets below the
neck, and warmed in a room with heaters to maintain
the air temperature at 28-30°C.

Vitamin K; Vitamin K, (Konakion) administered by
injection (1 mg) or by oral preparation will prevent
haemorrhagic disease of the newborn.

Infections Infections may be prevented by exclusive
breast-feeding, washing hands before and after touch-
ing newborn babies and by judicious use of antibiotics.
Group B streptococcal infections may mimic respi-
ratory distress syndrome but respond to a course of



214 Neonatal health

5 T
Boys
4
1
I
5 3 v ~ 7’//
oapsmane
Lf il —
(o2}
2o T DL
1 T L~
1
0
28 29 30 31 32 33 34 35 36 37 38 39 40 41 42
Gestation age (weeks)
5 T
Girls
4 -
,l//
pammrermed
= 93 4/ ] //—-
2 ~ ]
D L~ " ~
L~ P L~
-
| // | et
|~
0
28 29 30 3
Gestation age (weeks)
benzylpenicillin injections (60-90 mg/kg in four

divided doses). E. coli infections may be followed by
septicaemia and meningitis.

Septicaemia A baby with septicaemia is unwell and
does not feed well. The heart rate may be dispropor-
tionately high for body temperature. There may be
jaundice, purpura and episodes of apnoea. If septicae-
mia is suspected and the cerebrospinal fluid (CSF) is
normal, intramuscular ampicillin (100 mg/kg in three
divided doses) together with gentamicin (5 mg/kg in
two divided doses) is given for 7-10 days. The blood
levels of gentamicin before and after a dose should be

Fig. 2.5.9 (d) Weight charts for newborn Caucasian

32 33 34 35 36 37 38 39 40 41 42 babies (with 10th, 50th and 90th centiles). (Reproduced by

permission of Pediatrics; 45:937 © 1970.)

monitored, if possible, to prevent ototoxicity from high
levels. This is a vital part of the effective and proper use
of antibiotics in neonates in special care nurseries.

Meningitis  Early symptoms of meningitis are similar
to those of septicaemia. Late features are vomiting, a
high-pitched cry, convulsions and raised anterior
fontanelle tension. Neck stiffness is rare. If there is an
increased number of pus cells in the CSF and the smear
shows Gram-negative rods or no bacteria, treatment is
given (see pp. 234-5, 238).

Urinary tract infection  In early life urinary tract infec-
tion can cause kidney damage. Detection and prompt
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Table 2.5.12 A simple method of assessment of gestational age at birth (scores given in parenthesis)

<27 28 29 30 31 32 33 34 35 36 37 38 39 >40
Characteristics wks wks  wks wks wks wks wks wks wks wks wks wks wks wks

1. LENS

Vessels in the pupillary membrane
seen with an ophthalmoscope set at

+ 20 D. (For objectiveness note Vessels all Clearing Clearing - Small loops Lens completely clear or with
diameter of clear area and relation to over thelens < lens Y2 lens at edge occasional strand or a faint loop
total diameter of lens visualised) diameter diameter clearing
>V lens
diameter
(Score 0) (Score 1) (Score 2) (Score 3) (Score 4)
2. BREAST NODULE
Size of the breast nodule (not nipple) No breast tissue Breast Breast Breast
noted by picking up between index nodule nodule nodule
finger an thumb. <0.5¢cm 0.5 cm- >1.0cm
1.0cm
(Score 0) (Score 1) (Score 2) (Score 3)
3. EAR FIRMNESS
Noted by palpation. Test recoil after Folds into bizarre Very soft; slow Some cartilage; Firm with
folding of upper pinns. shapes; no recoil recoil on folding ready recoil after cartilage; instant
folding recoil after
(Score 0) (Score 1) (Score 2) (Score 3)
4 PLANTAR CREASES
Note grooves on the soles. (Fine No Very faint lines Red marks over anterior 2 and Grooves over more than Extensive
superficial lines not so significant as  creases anterior 2 grooves over anterior V3 anterior V4 creases;
they also occur with drying and deep
intrauterine growth retardation) grooves
over
anterior V3
(Score 0) (Score 1) (Score 2) (Score 3) (Score 4)
RELATION OF THE TOTAL SCORE WITH THE GESTATIONAL AGE
0-<27 wks. 2-29 wks. 4-30 wks. 6-32 wks. 8-34 wks. 12-38 wks 14->40 wks.
1-28 wks. 3-29V2 wks 5-31 wks. 7-33 wks 11-37 wks. 13-39 wks.

Note: First feel for the breast nodule. If it is not palpable the infant is likely to be less than 34 wks. Assessment can be made by the lens
alone. If the lens is clear or if the breast nodule is well felt, evaluate the breast tissue, ear firmness, and plantar creases and add 4 for the
lens. An alternative in the latter cases (i.e. over 34 wks.), is to assess the gestational age by the breast nodule, ear firmness, and plantar
creases and take the average. Assessment by the total score decreases the effect of intrauterine growth retardation. (Reproduced by permission of
Pediatrics; 69:27 © 1982)

Table 2.5.13 Clinical complications of low-birth-weight treatment in the neonate is very important. Boys are
infants affected more commonly than girls in contrast to later
childhood and adult life when the converse is true.

Complications Preterm Term E. coli is responsible for nearly 80 per cent of cases.
Failure to suck ++ 0 The collection of uncontaminated urine specimens
Hypothermia ++ + from the newborn requires patience and attention to
Hypoglycaemia + t detail. The perineum should be washed with soap and
E;es(:)tig?c?ry distress syndrome ii+ 8_+ water, rinsed,. and c.iried with .sterile.swabs before 3
Meconium aspiration 0 + collecting bag is ap}.)hed,. or the infant is held or place.
Jaundice ++ + over a sterile collecting dish. Freshly collected uncentri-
Congenital defects + ++ fuged urine is examined for bacteria by microscopy. If
Bleeding (IVH, Pulmonary haem) ++ + bacteria are present, treatment should be given using a
Polycythemia 0 T+ combination of ampicillin and gentamicin as for
Prenatal asphyxia + +

septicaemia.

IVH = intraventricular haemorrhage
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Antenatal care for all pregnant women

‘At risk’ approach

N\

Anaemia Malnutrition  Infections High-risk
earlydiagnosis  detected diagnosed factors
Treatment with Food Antibiotics Referral to

iron, folates  supplements hospital or
maternity villages
for management
Fig. 2.5.10 Intervention to prevent low birth weight.

Special care for preterm infants

Feeding

Preterm infants should be fed with mother’s milk
because its composition is appropriate for the
gestational age of the baby. Infants born before 34
weeks of gestation are unlikely to suck at the breast and
they should be fed by a polythene tube inserted into the
stomach. Expressed breast-milk from the baby’s
mother is collected into sterilized containers and used as
soon as possible. Raw milk from the infant’s mother is
easily digested, particularly the fat which provides
valuable calories. Breast-milk is also crucial for the
preterm neonate in developing countries because of its
anti-infective properties. This benefit has been
demonstrated in India amongst mothers from lower
social groups.!! The milk is fed in measured amounts
using a syringe with the milk flowing by gravity. Babies
may also be fed expressed breast-milk by spoon, the
milk having been collected into a sterile cup. Feeding of
all preterm infants should be supervised by nursing staff
who encourage mothers to administer the feeds.

The infant is weighed daily for a gain in weight. This
should be of the order of 18 g/’kg daily. When this
occurs, the baby is being fed adequately. Feeds should
be given every two or three hours. The infant should be
encouraged to suck at the breast as soon as possible.

Problems of artificial feeding Artificial milks have a
number of differences in composition that may be
harmful to LBW preterm infants. If these milks are not

properly prepared, they have a high osmolality which
will increase the solute (e.g. sodium) load on the
immature kidneys and also lead to necrotizing
enterocolitis. The volume of milk fed is initially
60 ml/kg body weight and this is increased by 20 ml/kg
daily upto 200 ml/kg; an SFD baby would require daily
increments of 30 ml/kg. If the infant is under a radiant
heater or a phototherapy unit, fluid volume should be
increased by 40 per cent. Casein is much higher in cow
milk than human milk, and the essential amino acids
(taurine, alanine, arginine) for preterm infants are
usually inadequate in milk formulas, particularly
taurine in milk. Preterm infants fed on artificial milk
tend to pass hard stools because of the fat content and
composition. The absorption of calcium from artificial
milks is also poor because of the inappropriate calcium
to phosphorus ratio; this may lead to rickets. Because of
all these problems it is best to feed preterm babies in
developing countries on breast-milk.

Oral multivitamin supplements including iron are
recommended for all preterm infants.

Warmth

Preterm babies in warm climates are at risk of heat
loss because adults assume that the environmental
temperature is sufficient to maintain a normal body
temperature. This assumption is incorrect because the
LBW preterm infant has a large body surface area
relative to its weight. Heat loss is also increased because
of a high cerebral blood circulation, high skin blood
flow with limited peripheral vasoconstriction and poor
subcutaneous tissue insulation, a hypotonic posture at
rest, and a smaller mass of brown fat than the term
baby. Heat production in the neonate, particularly the
LBW preterm infant, is mainly through non-shivering
thermogenesis of brown fat; shivering occurs only when
the environmental temperature is 15°C or less. Brown
fat is found superficially (between the scapulae) and
along the aorta. In response to cold, catecholamines are
released which act directly on brown fat generating heat
(2.5 calories/g brown fat per minute) by hydrolysis of
triglycerides to free fatty acids and glycerol. Oxygen is
consumed in this process.

There is a zone of environmental temperature in
which heat production and oxygen consumption are at
aminimum - the thermoneutral range. For a 2 kg baby
lying naked in an incubator, it is 32-34°C, and for a
swaddled infant 24-29°C in the first week.

Survival of the neonate is related to body
temperature. The environmental temperature of a
closed room may be raised by heaters. A baby may be




warmed by radiant heat from an electric heater made
with two 60 W light bulbs in a metal casing placed
40 cm above the baby.

Respiratory distress syndrome (RDS)

Preterm infants are prone to suffer respiratory distress
due to a deficiency of surfactant in the lungs. Surfactant
consists of lipoproteins, mainly phosphatidyl choline
(lecithin) synthesized in the Type II or granular
pneumocytes of the alveolar epithelium during the third
trimester of gestation. Therefore, the more immature
the infant, the more likely is he to suffer from respira-
tory distress syndrome. Not all preterm infants develop
RDS, particularly if their lecithin to sphingomyelin
(L:S) ratio is more than 2:1. The shake test or foam
stability test is a fairly good predictor of lung maturity
but it is much less effective in predicting lung
immaturity. However, it is a simple test that can be
done without the help of a laboratory. Gastric or
pharyngeal aspirate to be tested (0.5 ml) is shaken with
0.5 ml of 95 per cent ethanol (alcohol) in a small glass
tube. After 15 minutes the persistence of bubbles at the
surface indicates lung maturity.

The preterm infant subjected to perinatal hypoxia,
acidaemia and cold is at high risk of developing RDS.
Infants born to inadequately controlled diabetics have
an increased incidence of RDS. Preterm infants greater
than 32 weeks of gestation and delivered by Caesarean
section before the onset of labour, are also at greater
risk of developing RDS.

Clinical features RDS presents within four hours of
birth in an infant with: tachypnoea (above 60 breaths
per minute); sternal retraction, intercostal and sub-
costal recession, and an expiratory grunt. Chest radio-
graph shows a reticulogranular pattern due to
atelectasis, and radiolucent air-filled major airways or
‘air bronchogram’. In severe cases the lungs are as
opaque as the cardiac shadow. It is essential to X-ray
the chest as soon as possible after any infant develops
signs of respiratory distress. This prevents any delay in
starting appropriate therapy for the respiratory illness.

Signs should be present before four hours of age,
should still be there at four hours of age, and should
persist for some period beyond four hours of age.
Without added inspired oxygen the infant is cyanosed.
Ausculation of the lungs shows reduced air entry, with a
few crepitations. The heart rate tends to be fixed at
120-130 per minute, and the blood pressure is 20-25
per cent lower than normal (44-60 mmHg) for
gestation. The infant is inactive, lies in a ‘frog’ position,
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and has moderate generalized subcutaneous oedema
owing to increased capillary leakiness. Only small
amounts of urine are passed and meconium may not be
passed until the third or fourth day of life.

In uncomplicated RDS, surfactant reappears in the
lungs at about 36-48 hours of age. The illness gradually
gets worse over the first 36 hours, it then stabilizes for
24 hours, and improves from 60 to 72 hours. Recovery
is usually complete by the end of the first week.

Pathophysiology  The alveoli collapse when the lungs are
depleted of surfactant and the lungs become very stiff.
There is exudation of plasma into the alveoli and

airways.
The proteins in this exudate clot and form the
characteristic hyaline membranes that line the

bronchioles and alveolar ducts. Because the lungs are
stiff, lung compliance falls to 25 per cent of normal, the
work of breathing is increased, there is increased
intrapulmonary shunting of arterial blood leading to
severe hypoxaemia and hypoventilation, causing
respiratory acidosis. Other clinical features of RDS are
secondary to hypoxia, e.g. hypotension, vascular
damage, severe metabolic acidaemia, and decreased
perfusion of other tissues such as kidneys, intestines and
brain.

Treatment The aim is to keep the baby alive until he
starts to synthesize his own surfactant 36 to 48 hours
after birth. This is done by avoiding hypoxaemia,
acidaemia and hypothermia which inhibit surfactant
synthesis, and having complete control of the baby’s
cardiorespiratory, electrolyte and renal homoeostasis.
In developing countries, this can be difficult to achieve
because it requires trained nursing staff, equipment
and doctors specialized in intensive care.

As far as possible the following should be monitored:
heart rate, arterial oxygen (PAQ,), concentration of
oxygen delivered to the baby, respiratory pattern and
activity, body temperature and blood pressure. The
following outline of management should be instituted:

1. The baby’s body temperature must be maintained at
37°C by increasing the environmental temperature
and covering him with a clear plastic sheet.

2. Acid-base homoeostasis should be achieved so that
the arterial blood pH is above 7.25 (H* below
65 mmol/l) so that surfactant synthesis is not
inhibited. A base deficit in excess of 5 mmol/l
indicates metabolic acidaemia and every effort
should be made to discover its cause (e.g.
hypotension, hypoxaemia, sepsis, anaemia or a
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metabolic error) and to correct it by appropriate
means. Solutions of sodium bicarbonate or THAM
should be used with care; THAM should only
be used if the infant is being ventilated. Sodium
bicarbonate should usually be used and the rate of
infusion should not exceed 0.5 mmol/min. The dose
used may be calculated from the formula: dose in
mmol of sodium bicarbonate = base deficit
(mmol/l) x body weight (kg)x 0.4 (sodium bicar-
bonate 8.4 per cent solution contains 1 mmol of
bicarbonate per ml). This calculated dose will always
undercorrect the acidaemia and the blood gases
should be checked within an hour.

Respiratory acidaemia (PACO,raised) is found
in all cases of RDS and may reach 13.3 KPa
(100 mmHg) or more if untreated. As PaCO,
increases cerebral blood flow and causes intraven-
tricular haemorrhage (IVH), it should not be
allowed to rise above 9.3 KPa (70 mmHg). A rise in
PACOQ, indicates the following: (i) steady rise means
mechanical ventilation is likely to be needed; (ii)
sudden rise may be due to a pneumothorax, col-
lapsed lung lobes, misplaced endotracheal tube; (iii)
gradual rise at the end of the first week in a venti-
lated, previously stable LBW infant, may be due to a
patent ductus arteriosus (PDA). Respiratory stimu-
lants (vandid, nikethamide) have no role in the
management of the hypercapnoea of RDS.

3. Oral feeding should be omitted for the first two or
three days of life, because most cases have paralytic
ileus. Glucose electrolyte infusions given via an
umbilical artery catheter or through a peripheral
vein, will maintain hydration and blood glucose.
Expressed breast-milk (1 ml every hour) may be
started on the third day through an oro-gastric tube.

4. Sick neonates are poor at excreting water so great
care should be taken to prevent excessive fluids by
infusion. In RDS, fluid overload leads to
complications such as a PDA, necrotizing entero-
colitis and chronic lung disease. Therefore, fluid
intake should be kept at 60 ml per kg over 24 hours
in the first few days.

5. Infants with severe RDS are often hypotensive in the
first few hours. Blood should be given if the hae-
matocrit is less than 40 per cent and albumin or
plasma given if the haematocrit is above 45 per cent.
Initially, 15 to 20 ml/kg of blood or plasma is given.
Chronic iatrogenic hypovolaemia and anaemia are
caused by frequent sampling during intensive care,
so top-up blood transfusions of 10-15 ml/kg should
be given when the haematocrit falls below 40 per
cent.

6. Oxygen therapy is needed to keep the PAO, in blood
in the range 8-12 KPa (60-90 mmHg). The lower
limit is chosen to avoid acidaemia with PDA and
decrease surfactant synthesis, and the upper limit
to minimize development of retinopathy of pre-
maturity and possible blindness. The retinopathy
(retrolental fibroplasia) is a disease of prematurity
with the death of retinal capillaries when perfused
with blood of high PAO,. The disease is rare in
infants over 30 weeks of gestation and above 1.5 kg
birth weight. The problems of monitoring oxygen
therapy are not discussed here but may be found in
textbooks devoted to neonatology (e.g. Roberton
NRC. 4 Manual of Neonatal Intensive Care, 2nd Edn,
Edward Arnold, 1986). Oxygen may be adminis-
tered by headbox and this is usually satisfactory for
most infants with RDS in the first two or three days.
The oxygen should be warmed and humidified.
Other methods of delivering oxygen above 60 per
cent concentration include continuous positive
airways pressure (CPAP) and mechanical
ventilation. These techniques are not without
complications and should be done only by specialists
trained in intensive care.

7. Drug therapy includes diuretics, e.g. frusemide
(1.5 mg/kg once, and repeated if necessary after six
hours) for cardiac failure or pulmonary haemorr-
hage, and antibiotics (penicillin and gentamicin).

Prevention Corticosteroid therapy has been shown to
reduce the incidence of RDS in preterm deliveries at
32-34 weeks of gestation. It should be aveided in
women with hypertension and or proteinuria (pre-
eclampsia). Betamethasone sodium phosphate or
dexamethasone sodium phosphate (12 mg daily) are
convenient since they need to be given only once daily
for two days. To be effective the steroid must be given to
the mother at least 12 and preferably 24 hours before
delivery.

Prevention of low birth weight

The majority (80 per cent) of births occur in the
community or at home where deliveries are conducted
by traditional birth attendants (trained or untrained) or
relatives. It is not possible to provide care for such
infants in special care baby units because of the
constraints of economy, trained personnel and avail-
ability of suitable inexpensive equipment. The logical
step in the management of LBW infants appears to be a
concerted effort aimed at its prevention rather than care




after birth. The following strategies, consistent with
national health policies, utilize the infrastructure for
health delivery in a cost-effective manner (Fig. 2.5.10).

Health education

The highest priority should be accorded to health
education for the masses because of its long-term
benefits. Health education programmes should
emphasize the importance of child spacing, the
avoidance of smoking and alcohol during pregnancy,
antenatal care, nutritious diet during pregnancy, treat-
ment of anaemia and maternal protection against
malaria, tetanus and rubella. Programmes involving
increasing community participation are essential to
successful mass education and utilization of existing
health care facilities.

Population awareness of low birth weight

The effects of low birth weight on survival and
morbidity, the risks of neurological sequelae and failure
to thrive should be publicized by mass media to the
population, particularly amongst high-risk communi-
ties such as primigravida. It should be clearly stated
that while it may be possible with timely intervention
and appropriate care of the pregnant woman to prevent
the occurrence of LBW infants, it will be difficult to
prevent an adverse outcome after birth. The slogan
‘prevention is better than cure’ will have to be adopted.

Antenatal care

The role of antenatal care in improving the outcome of
pregnancy is well documented; in southern India the
mean birth weight of infants whose mothers had
antenatal care was 2964 g compared with 2710 g for
those who did not. Initial educational campaigns should
seek to highlight the necessity of early registration of
pregnancy and regular antenatal checks. The exact
number, frequency and timing of antenatal visits
remains a matter for debate. However, the importance
of periodic antenatal checks must be repeatedly
emphasized. Pregnancy weight gain may be monitored
by weighing and by mid-upper arm circumference
measurement.

Maternal nutrition

The need for extra nutrition for the pregnant woman is
a fact well accepted by most communities. Education is
needed on the use of inexpensive and readily available
foods in adequate quantities by the pregnant woman.
Customs and beliefs may act as constraints on adequate
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utilization of existing food resources, e.g. while
pregnant women accept food supplements, they do not
always use these for themselves. The family, therefore,
must be made to appreciate that the pregnant woman
needs to be accorded the highest priority for adequate
nutrition.

Rest and conservation of energy

Customs which benefit the outcome of pregnancy
should be encouraged. The practice of delivering the
first born at the parental home is to be commended
because the burden of daily household chores tend to
diminish when the expectant woman is looked after by
her mother. It offers the expectant woman an
opportunity for adequate rest and nutritional intake to
improve the outcome of pregnancy. Another benefit
from this practice would be the decrease in cohabitation
in later months of pregnancy and thus a decrease in
the risks, if any, of early spontaneous rupture of
membranes or premature labour. Further studies are
indicated in this field.

Utilization of MCH facilities

Basic primary health care is usually provided but most
services remain grossly under-utilized. Reasons for
non-utilization include distance, non-availability of
drugs, facilities and health workers, or the community’s
lack of trust in the system.

Anticipation of the birth of low-birth-
weight infants

‘At risk’ approach

Several factors contributing to the causation of low
birth weight are identifiable through careful clinical
history, examination and simple laboratory tests. Early
identification and appropriate care of pregnant women
at risk of delivering a low-birth-weight infant would be
the aim of this ‘at risk’ approach. The success of this
approach would depend upon selection of risk factors or
a scoring system which can be used by a basic health
worker (see Table 2.5.14).

Fetal monitoring

Biophysical monitoring in early diagnosis of fetal
growth failure has been established in recent reports.
Ultrasonography, although ideal for this purpose may
not be freely available. It would be more appropriate to
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Table 2.5.14 Simpiified scoring system

Factor Score

Maternal age <20 or > 35 years

. Parity Oor >4

Previous Caesarean section

Previous perinatal death

Acute maternal iliness (fever, diarrhoea, etc.)
Fetal malpresentation

Antepartum haemorrhage

Maternal height <140 cm

Maternal Hb > 7 g/dl

Gestation <9 months

COXNOO AWM=
WRNRNMNRNRNN = =

—

A score of 3 or more indicates high risk of perinatal mortality.
(Reproduced with permission from Bhargava et al, Indian
Pediatrics, 1982; 19:209-15.)

use gravidograms which are a record of fundal height
and abdominal girth at different gestational periods.
Such graphs are now available and should be
incorporated in antenatal records. A weight gain in
pregnancy of <0.5 kg per month especially in already
malnourished women, (initial mid-upper arm circum-
ference of <22.5 cm) is also a high risk indicator for
LBW (see p. 138).

Prolonging birth interval - contraception

Temporary methods of contraception are necessary to
prolong the birth interval beyond 24 months. This will
reduce the delivery of preterm LBW infants. Intra-
uterine devices, barrier methods and oral contracep-
tives are effective methods.

Delaying marriage age

This method, effective in China, is being applied in
India to prevent teenage pregnancies.
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Jaundice is commonly found in newborn infants in
Africa, South-east Asia, the Pacific, the Mediterranean
and Latin America. Neonatal jaundice received high
priority in 1984 at a Geneva consultation of senior
paediatricians from these regions with World Health
Organization officials, when they identified serious
diseases affecting child health not covered by WHO
programmes in developing countries.()

There are geographical and racial differences in the
pattern of severe neonatal jaundice which reflect the
interaction of genetic and environmental factors. When
compared with European babies, normal full-term
infants of Chinese, Greek and Japanese origin tend to
have higher maximum bilirubin levels that reach their
peak at four or five days of life.

Neonatal jaundice is almost always due to a rise of
unconjugated bilirubin in the blood. It is difficult to
detect in dark-skinned babies, and may become severe
in the presence of pathological causes (Table 2.5.15)
before medical attention is sought. When this happens,
the newborn baby may show evidence of brain damage
because of the deposition of unconjugated bilirubin in
the basal ganglia producing kernicterus. Kernicterus
may be fatal but most babies survive with deafness, and
varying degrees of athetoid cerebral palsy and mental

Table 2.5.15 Causes of severe neonatal jaundice in the
tropics

Glucose-6-phosphate dehydrogenase (G6PD) deficiency
ABO blood group and other minor blood group
incompatibilities
Bacterial sepsis
Extravasated blood — cephalohaematomas
- extensive bruising (breech delivery)
Prematurity
Dehydration and starvation
Drugs that bind albumin (kanamycin, sodium salicylate,
sulphonamides)
Rhesus haemolytic disease (uncommon)

retardation. The primary dentition is also stained
yellow-brown in survivors of kernicterus.

Pathophysiology

Bilirubin is produced by the degradation of haemoglo-
bin; one gram forming 600 gmol (35 mg) of bilirubin.
Bilirubin production in the normal newborn infant is
8-10 mg/kg body weight per day - more than double
that of adults. This is the result of a larger relative red
cell mass (at birth the newborn has a haemoglobin con-
centration of about 20 g/100 ml), a shorter red cell life
span, ineffective erythropoiesis from perinatal stress,
and intestinal reabsorption of bilirubin from the
duodenum and proximal small intestine. The entero-
hepatic recirculation of bilirubin in the newborn results
from the action of the intestinal enzyme $-glucuroni-
dase, reserves of bilirubin in meconium, and the
absence of appropriate intestinal flora to degrade
bilirubin to urobilinogen.

In the Furopean term infant, serum bilirubin
concentration increases from 35 gmol/l (2 mg/100 ml or
dl) to a peak of 85-100 umol/l (5-6 mg/100 ml or dl) on
the third day, after which it declines to the level at birth
by the end of the first week. Premature infants have a
higher maximum bilirubin reached on day five or six
and a slower decline. On the other hand, postmature
infants and some small-for-dates infants have a
minimal postnatal rise in serum bilirubin. In general,
any newborn infant whose serum bilirubin concen-
tration exceeds 175-210pumol/l (10-12 mg/dl) by the
third day of life should be considered to have a
pathological cause for the jaundice. Bilirubin in the
blood is bound to serum albumin during its transport to
the liver where it is conjugated to glucuronic acid in a
process catalysed by the microsomal enzyme, uridyl
diphosphate (UDP) glucuronyl transferase. Glucuronyl
transferase activity is low at birth and increases
gradually to attain adult levels by 14 weeks.
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As the concentration of serum bilirubin rises, the
capacity of albumin to bind unconjugated pigment is
used up so that unbound or free bilirubin increases.
Free bilirubin is toxic to the brain. As its concentration
in the brain increases, the infant becomes irritable or
lethargic, sucks poorly and vomits its feeds. With the
establishment of kernicterus, abnormal neurological
signs appear such as hypertonia, paralysis of upward
gaze, opisthotonus, high-pitched cry, fever, apnoea and
convulsions. When the total unconjugated serum
bilirubin level reaches 350umol/l (20 mg/dl), toxic
levels of free bilirubin are probably achieved in the
brain of full-term infants. Preterm infants who are ill,
may develop kernicterus at total unconjugated serum
bilirubin levels as low as 210pmol/l (12 mg/dl).

Clinical presentations

Infection

Jaundice which develops suddenly in any newborn
infant in the first week of life should alert the doctor to
the diagnosis of infection and appropriate investi-
gations and treatment should be instituted.

Glucose-6-phosphate dehydrogenase
(G6PD) deficiency

Severe jaundice presents on days three to five and may
be noticed for the first time in the second week of life.
Some infants may present before the third day but
significant jaundice in the first 24 hours is rare. As this
red cell enzyme deficiency is inherited in a sex-linked
recessive manner, the majority of infants affected are
boys. Haemolysis occurs rapidly in G6PD-deficient
neonates exposed to potent haemolytic agents such as
naphthalene.

More than 400 million people in Africa, the Mediter-
ranean and South-east Asia are G6PD deficient. The
gene for this condition is said to have been perpetuated
because heterozygous carriers suffer less severely from
P. falciparum malaria. The G6PD molecule comprises
515 amino acids in two identical chains. Therefore,
mutations resulting in amino acid substitutions easily
occur and more than 300 variants of G6PD enzymes
have so far been identified.!! They have been classified
into five groups.?

e (lass 1: severe enzyme deficiency associated with
chronic non-spherocytic haemolytic anaemia

® (Class 2: severe enzyme deficiency (<10% of
normal)

e (Class 3: moderate to mild deficiency (10-60% of
normal)

¢ Class 4: very mild or no deficiency (60-100% of
normal)

® (Class5: increased enzyme activity (more than twice
normal)

Individuals with normal G6PD enzyme activity
possess the B* variant which has a half-life of about 62
days. Enzyme variants belonging to classes 2 and 3 are
commonly associated with severe neonatal jaundice.
The Mediterranean variant found in Greece and the
Canton variant in China have a half-life of a few days
and are examples of class 2 enzyme variants. The A~
variant found in west Africa is a class 3 variant.

Glucose-6-phosphate dehydrogenase (G6PD) is the
enzyme which catalyses the conversion of glucose
6-phosphate to 6-phosphogluconate in the first reaction
of the pentose-phosphate pathway of aerobic glycolysis
(Fig. 2.5.11). It participates in the reduction of
nicotinamide adenine dinucleotide phosphate (NADP)
to NADPH. Glutathione (GSSG) is converted to its
reduced form (GSH) by the transfer of H* ions from
NADPH in the presence of glutathione reductase.
Reduced glutathione is an intracellular buffer that
protects red cells from damage by oxygen-derived free
radicals, produced in excessive amounts during the
metabolism of some drugs and chemicals. The sulphy-
dryl (SH) radical of reduced glutathione neutralizes
such radicals as hydrogen peroxide (H,O,) and super-
oxide (O, - } in the presence of glutathione peroxidase.
G6PD-deficient red cells lack reduced glutathione
(GSH) and are, therefore, susceptible to damage lead-
ing to haemolysis by these radicals.

The association of neonatal jaundice and G6PD
deficiency was first recognized in 1960 by Smith and

Hydrogen peroxide > 2H,0
H,0, GSH
peromdase\
Reduced glutathione (GSH) Glutathione (GSSG)
GSH
reductase

NADP NADPH

Glucose 6 phosphate —————» 6-phosphogluconate
phosp! G6PD phosphog

The pentose-phosphate pathway of aerobic

Glucose

Fig. 2.5.11
glycolysis.



Vella who reported 13 newborn infants in Singapore
with kernicterus.®> Similar reports followed from
Greece, Sardinia, Turkey, Hong Kong, Taiwan and
Thailand in the 1960s, and from Africa and the West
Indies and in black Americans in the 1970s and 1980s.
Common features were apparent in these reports.
Although the frequency of G6PD deficiency in these at-
risk populations varied between 2 and 20 per cent, it
was found more commonly in neonates with severe
jaundice and those presenting with kernicterus. Most of
those affected were boys.

Neonates with G6PD deficiency invariably have a
reduced red cell life span. Although haemolysis is the
main cause, jaundice rarely presents on the first day of
life. Preterm infants with G6PD deficiency and those
with serious infections such as pneumonia and
septicaemia are at high risk of developing kernicterus.

Low birth weight

The preterm infant born before 37 weeks of gestation
is at risk of developing jaundice because of immaturity
of the glucuronyl transferase enzyme system. When
associated with birth asphyxia, respiratory distress or
sepsis, kernicterus may occur at serum bilirubin levels
of 200 gmol/1 (12 mg/dl).

The small-for-dates infant may be polycythaemic or
suffer from hypoglycaemia, both conditions that lead to
jaundice.

Infants of diabetic mothers are usually born preterm
although they may be of normal weight or large. They
become jaundiced because of prematurity associated
hypoglycaemia and bruising due to birth trauma.

Blood group incompatibility

ABO blood group incompatibility is numerically much
more important in developing countries than rhesus
incompatibility. In ABO incompatibility, the mother
usually has blood group O and the baby either group A
or B,

Infants with rhesus isoimmunization are usually
rhesus (D) positive born to rhesus (D) negative mother.
Such infants of primigravid mothers may have mild
jaundice only unless the mother has been previously
immunized by an incompatible rhesus (D) positive
blood transfusion. With successive pregnancies, the
fetus will be affected with increasing severity. The
severely affected infant with rhesus isoimmunization
may be very anaemic at birth with severe heart failure,
and peripheral oedema (hydrops fetalis), hepatospleno-
megaly and rapid onset of jaundice.
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Diagnosis

Prolonged jaundice

The many causes of jaundice persisting beyond ten days
is listed in Table 2.5.16. Of these, hypothyroidism and
galactosaemia should be sought for by investigations
because they are two treatable causes of mental
retardation.

In the 1970s breast-milk was reported to be asso-
ciated with persisting jaundice in Western countries.
Recent studies have shown that breast-feeding on
demand is not associated with jaundice, in contrast to
less frequent feeding. This is due to the rapid clearance
of meconium from the bowel in demand feeding, which
reduces the enterohepatic recirculation of bilirubin.
Breast-feeding on demand is normal practice in
traditional communities in developing countries, and,
therefore, explains its infrequent association with
neonatal jaundice.

Diagnosis

Jaundice in the newborn infant is best detected by
blanching the skin on the nasal bridge or the tip of the
nose. The severity of neonatal jaundice is associated
with its spread from the face to the trunk and
extremities of the limbs (Fig. 2.5.12).

The day of appearance of jaundice may help in the
diagnosis of the underlying cause. Jaundice appearing
in the first day of life is probably due to haemolytic
disease associated with rhesus isoimmunization or with
ABO incompatibility. Transplacental infections with
rubella, cytomegalovirus, herpes simplex, syphilis and
toxoplasmosis may also present with jaundice, and
other associated signs on the first day. Jaundice

Table 2.5.16 Causes of prolonged neonatal jaundice

Unconjugated bilirubin

G6PD deficiency

Hereditary red cell membrane disorders - spherocytosis,
elliptocytosis, stomatocytosis

Infection — chronic or low-grade bacterial or viral, congenital
malaria

Hypothyroidism

Galactosaemia

Obstructive jaundice (mixed bilirubin)

Hepatitis - rubella, hepatitis B, cytomegalovirus

Galactosaemia

Biliary atresia

Inspissated bile syndrome

Biliary obstruction (choledochal cyst, band, tumour)

Inherited defects (o, -antitrypsin deficiency, Dubin—Johnson,
Rotor)
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Fig. 2.5.12 Spread of skin jaundice in the newborn. Skin
zones: 1 = 4-8mg/100ml; 2 = 8-12mg/100ml; 3 =
12-16 mg/ 100 ml; 4 = 14-18 mg/100ml; 5 = 16-20 mg/
100 ml. (Reproduced from Kramer LI, American Journal of Dis-
eases of Children, 1969; 18:454-58. © 1969, American
Medical Association.)

occurring after the first day of life is associated with
other causes listed in Table 2.5.15.

Severity of jaundice

Management of neonatal jaundice is dependent on the
severity of jaundice based upon the level of total serum
bilirubin. Mild neonatal jaundice is diagnosed when
the total serum bilirubin is less than 175 umol/l
(10 mg/dl). Moderate cases of jaundice have a bilirubin
level of between 175 and 210umol/1 (10 to 12 mg/dl) in
preterm infants and up to 260 umol/1 (15 mg/dl) in full
term infants. Severe jaundice is present when the total
serum bilirubin level is above 12mg/dl in preterm
infants or above 15 mg/dl in term neonates. All infants
with severe jaundice should be examined for evidence
of kernicterus, the earliest features of which are distur-
bance with feeding such as poor sucking, vomiting,
drowsiness, hypotonia and sluggish reflexes. When
kernicterus is established, abnormal neurological signs
appear with hypertonia replacing hypotonia, paralysis
of upward gaze giving the ‘sun-setting’ sign in the eyes,
opisthotonus (retracted neck and arched back), high-
pitched cry, involuntary movements or twitching of the
limbs, high fever and convulsions.

Investigations

Serum bilirubin A serum bilirubin estimation should be
done to determine the severity of the jaundice in all
infants with jaundice on the first day or with jaundice in
skin zones 2 to 5 (Fig. 2.5.12). (See also p. 982.) In
hospitals where neonatal jaundice is a common
problem, direct reading of serum bilirubin can be
obtained using a photometric instrument. Although
expensive, it will be cost-effective in personnel,
reagents and time. Both unconjugated and conjugated
bilirubin should be estimated.

If a serum biliburin determination is not available, a
perspex icterometer (Fig. 2.5.13) can be equally useful
to estimate the severity of the jaundice. The ictero-
meter, first devised by Gosset in 1960, identifies the
degree of jaundice of the blanched nose matched with
yellow strips from grades 1 to 5; grade 4 being equi-
valent to a total serum bilirubin of 15 mg/dl.® In black
infants, better correlation is obtained by blanching the
gum instead of the nose in direct sunlight. The correla-
tion between serum bilirubin concentrations and
icterometer grading in black neonates is shown in
Table 2.5.17.

Full-term infants with an icterometer grading below
4 and preterm infants with grading below 3 may be
followed up with the icterometer. Jaundice during the
first day of life and infants with icterometer grades
above 3 or 4, should be referred to a centre with
laboratory facilities to do further investigations, such as
serum bilirubin estimation and blood grouping. Sick
neonates and very-low-birth-weight infants (under
1500 g) should be referred with lower icterometer
readings. Despite the availability of more complex and
expensive devices for transcutaneous bilirubinometry,
the icterometer continues to serve as a cost-effective
screening device for neonatal hyperbilirubinaemia.

Blood tests Haemoglobin concentration, blood film
examination and reticulocyte count are three simple

Table 2.5.17 Mean and + 2 SD bilirubin levels for each
icterometer grading

Total bilirubin (mg/dl)

Icterometer grading Mean +28D
2 5.50 7.54
22 7.39 10.67
3 8.66 13.14
3% 12.18 14.79
4 15.10 18.40
4, 19.65 22.09

(Reproduced with permission from Hamel BCJ, Tropical Doctor,
1982; 12:213-4.)
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—
Icterometer| Serum Bilirubin | mg% Indirect
Grade Mean +2SD
2 5.55 8.17
2% 7.57 12.11
3 10.03 14.58
3% 12.31 17.31
4 15.73 218 Fig.2.5.13 The icterometer. (Sole makers:
yI7 19-06 26'8 Thomas A. Ingram & Co., PO Box 305,
2 : : Birmingham B19 1BB, UK.)

tests that can be done at primary health level to detect
haemolysis.

Blood groups and direct Coomb’s test If the mother is
group O rhesus positive, the baby group A or B rhesus
positive, and the direct Coomb’s test on the baby’s
blood is positive or weakly positive, then ABO
incompatibility may be the cause of the jaundice.
Maternal serum should be examined for anti-A and
anti-B haemolysins. Spherocytes are found in the
baby’s blood film. In communities where rhesus
isoimmunizations occurs, the diagnosis is made when
the baby is rhesus positive, the mother rhesus negative
and the direct Coomb’s is positive. If the baby is rhesus
negative and the direct Coomb’s test positive, other
antibodies of the rhesus system (C or E) should be
looked for as well as Kell and Duffy groups.

Erythrocyte GOPD  enzyme screening tests These tests
should be done in populations where G6PD deficiency
is common. They depend on the presence of the G6PD
enzyme which induces the formation of NADPH
(reduced nicotinamide adenine dinucleotide phos-
phate). The NADPH is responsible for the reduction of
dyes such as brilliant cresyl blue or methylene blue with
colour change from blue to pink. G6PD-deficient red
cells are unable to reduce methylene blue or brilliant
cresyl blue. During the past 15 years, a fluorescent
screening spot test has been widely used because it is
more sensitive than other tests. NADPH produced by
normal red cells fluoresces under ultraviolet radiation.
With G6PD deficiency, NADPH is not produced in
sufficient quantities to cause fluorescence. This method
requires only a spot of blood 1cm in diameter on
blotting paper for accurate screening of G6PD enzyme.
Specimens of blood may be sent through the post to a
central laboratory for the fluorescence test.

Screening tests for infection These should be done where
appropriate (see pp. 233-40).

Management of neonatal jaundice

Management depends on the severity of jaundice.
Neonates with mild to moderate jaundice may be
underfed and have an element of dehydration. These
infants should have an increase in the frequency of
breast-feeding. Mothers with an inadequate flow of
milk may need more fluids to drink and even a
galactogogue such as metoclopramide hydrochloride
(10 mg three times a day). The level of serum bilirubin
should be monitored daily to detect severe neonatal
Jjaundice. '

Treatment of severe jaundice

Adequate hydration

Dehydration is a significant cause of jaundice in some
breast-fed babies who are not given feeding on demand.
Sick, low-birth-weight, preterm neonates may also be
dehydrated. If there are no contra-indications, such
infants should have their fluid intake increased to
150 ml per kg per 24 hours by tube feeding or by
intravenous infusion of 5 per cent dextrose solution.

Pharmacological agents

Phenobarbitone can induce the enzymes of bilirubin
glucuronidation but it takes about 48 hours for the drug
to take effect. It also makes the neonate sleepy and feed
poorly, and may cause respiratory depression in
preterm infants. Therefore, phenobarbitone cannot be
recommended for the treatment of neonatal jaundice.

It has been noted that jaundice in preterm infants
starts to clear once they have opened their bowels.
However, the use of laxatives to lower serum bilirubin
in the neonate is not justified.

Phototherapy

Phototherapy is the most commonly used treatment for
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severe neonatal jaundice in the world. The routine use
of phototherapy has significantly reduced the need to
resort to exchange blood transfusion. The indications
for phototherapy are jaundice in the first 24 hours, and
severe neonatal jaundice without clinical evidence of
kernicterus.

Phototherapy (with light of wave length 450-460 nm)
reduces the amount of unconjugated bilirubin in
plasma by isomerization of the bilirubin to produce
water-soluble isomers which are slowly excreted, by
intramolecular photoconversion between pyrrole rings
to produce lumirubin which is rapidly excreted, and
photo-oxidation of bilirubin to colourless mono- and
di-pyrrols. All these compounds are not toxic to the
brain. Isomers including lumirubin are formed
immediately phototherapy starts. They are yellow and
cannot be distinguished by the bilirubinometer but they
are non-toxic.

Effective phototherapy should deliver to the infant a
minimum irradiance of 1 mW/cm? in the 420~480 nm
range (blue light). This level of irradiance may be
obtained by using a phototherapy unit comprising at
least seven 20 W white daylight fluorescent tubes placed
40 cm above the naked infant. A time record should be
kept of the duration that phototherapy units are
switched on because fluorescent tubes in phototherapy
units have a useful life of 200 hours only. Therefore,
fluorescent tubes in phototherapy units should be
replaced regularly.

Neonates undertaking phototherapy should be
nursed naked for maximum benefit from the
breakdown of bilirubin in the skin. It is wise to shield
the eyes with a gauze mask, although retinal damage
observed in experimental animals has never been
reported in human babies. Phototherapy in preterm
infants is generally used when the serum bilirubin rises
to 200 g mol/l (12mg/dl) or earlier in the very
immature. In the full-term infant, phototherapy is
used when the bilirubin has risen to 300 4 mol/l
(17.5 mg/dl). The age of the infant and the rate of rise of
serum bilirubin are important factors when considéring
the start of phototherapy - the younger infant and
the infant with a rapid rise of bilirubin require
phototherapy at lower levels of serum bilirubin.

Side-effects of phototherapy include increased water
loss associated with absorbed photon energies, skin
rashes associated with histamine release, and diarrhoea
from increased excretion of bilirubin products. Neo-
nates under phototherapy require additional fluid -
about 10 to 15 per cent extra daily. Skin rashes and
diarrhoea are transient. Body temperature should be
recorded to avoid the risks of hypo- or hyperthermia.
Phototherapy should not be given to infants with conju-

gated bilirubin because their skin turns a deep brown
colour due to photodegradation of porphyrins.

Exchange transfusion

Exchange transfusion is the only method of reducing
the level of bilirubin rapidly when it has reached
potentially toxic concentrations or when the infant is
showing early clinical evidence of kernicterus. The first
exchange transfusion ever performed was on an infant
with severe haemolytic disease due to rhesus isoimmu-
nization.” It not only removed the bilirubin, but it also
removed haemolytic antibody and corrected anaemia.
Exchange transfusion has also been used for the
following: severe non-haemolytic anaemia; neonatal
septicaemia with bleeding from disseminated intra-
vascular coagulopathy (DIC); hypoxaemia in hyaline
membrane disease; and to remove drugs in depressed
neonates.

Feeding should be withheld for three hours before the
exchange transfusion to prevent aspiration of vomited
gastric contents; if time does not allow this, the stomach
contents should be aspirated.

Blood used for exchange transfusion should be free of
infective agents such as malarial parasites, hepatitis and
HIV viruses, and should preferably be less than 48
hours old. Older blood will have more potassium in the
plasma and may lead to hyperkalaemia in the baby.
The ABO group of the donor blood may be that of the
baby, if baby and mother are ABO compatible. In cases
of ABO incompatibility, it is best to use blood group O
reconstituted with ABO plasma. Group O whole blood
is an alternative if it has been screened and found to be
free of haemolysins. Rhesus-negative blood of the same
group as the infant is preferred in cases of rhesus
isoimmunization. If this is not available, group O
rhesus-negative blood can be used. In all cases of
exchange transfusion, cross-matching against mother
or baby’s blood should be performed before the
procedure. If more than one exchange transfusion is
required, the donor blood should be of the same ABO
group as that used for the first transfusion.

Although heparinized blood is advocated by some,
there are disadvantages to the use of heparin. The blood
must be used promptly, and heparin may interfere with
albumin binding of bilirubin due to the increase in
plasma non-esterified fatty acid levels. Therefore,
blood drawn into citrate phosphate dextrose (CPD) or
CPD adenine is recommended for exchange transfu-
sion. CPD anticoagulated blood has a higher pH than
blood drawn into ACD (acid citrate dextrose) anti-
coagulant, and it also retains its 2.3 DPG enzyme levels
(regulating the release of oxygen to the tissues) better




during storage. A minor degree of acidosis occurs with
the use of CPD blood but most infants are able to
correct this without difficulty. The blood for exchange
transfusion should preferably be warmed to body
temperature with care to avoid haemolysis.

The standard technique for exchange transfusion is
to introduce a polyvinyl end-hole catheter under strict
aseptic conditions up to 7 cm into the umbilical vein in a
full-term infant (see p. 1004). This will ensure that the
catheter tip is in the hepatic vein or inferior vena cava,
and a free flow of blood is obtained. The aim is to
exchange twice the infant’s blood volume (2 x
85 ml/kg body weight) in two hours using 20 ml aliquots
of blood. Smaller volumes of 10 ml may be indicated in
sick or preterm infants. Each cycle of withdrawing 5, 10
or 20 ml of baby’s blood and injecting 5, 10 or 20 ml of
donor’s blood should take 4 or 5 minutes, taking at least
2 or 3 minutes for the infusion. Throughout the
exchange the infant should have continuous ECG
monitoring, or at least the heart rate should be counted
every 10 minutes and recorded. The baby must be
closely observed for skin colour, respiratory rate, and
body temperature. The whole procedure must be timed
and recorded.

The citrate in ACD blood combines with calcium to
form calcium citrate and may give rise to hypo-
calcaemia. Therefore, 1 ml of a 10 per cent calcium glu-
conate solution is administered after each 100 ml of
citrated blood exchanged. In sick infants with acidosis,
sodium bicarbonate should be given in appropriate
dosage to maintain arterial pH at 7.3. Prophylactic
antibiotics are not indicated as a routine. Serum
bilirubin should be measured before and at the end of
the transfusion. After exchange transfusion, the baby
should be given phototherapy. Bilirubin concentration
is usually monitored at regular intervals four hourly
after transfusion, and exchange transfusion repeated if
indicated.

Albumin priming to increase bilirubin removal has
been advocated. One gram of 25 per cent serum
albumin per kilogram of body weight may be given
intravenously to the infant one or two hours before
exchange transfusion. Albumin (6.25 g) may be added
to the unit of blood immediately before exchange
transfusion by removing 90-100ml of supernatant
plasma. Administration of albumin in donor blood
increases the amount of indirect bilirubin removed by
35 or 40 per cent.

If at any stage during exchange transfusion there are
signs of respiratory failure, the procedure must be
discontinued immediately, and the infant resuscitated
with suction and oxygen. Hyperkalaemia may develop
if the blood preserved in ACD or CPD is more than two
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or three days old. It causes ventricular dysrrhythmias
but can be corrected by giving 1 or 2 ml of 10 per cent
calcium gluconate intravenously under ECG moni-
toring. Acidaemia should be corrected and resonium
(0.5 g/kg) given by mouth or per rectum. Resonium
can be repeated four-hourly until the potassium is
below 7.0 mmol/l.

Prevention of severe jaundice

In populations at-risk of severe neonatal jaundice in the
subtropics and tropics, the screening of neonates for the
G6PD enzyme is warranted. A simple fluorescence test
using blood collected on blotting paper is adequate for
screening. Infants with G6PD deficiency should be
protected from exposure to haemolytic agents such as
naphthalene and oxidant drugs that produce free
radicals (Table 2.5.18). Naphthalene has been reported
to be a potent haemolytic agent in G6PD-deficient
neonates in Greece® and Singapore.® It can be inhaled
and absorbed through the skin to induce haemolysis
and fragmentation of red blood cells by the oxidizing
properties of c-naphthol. Even normal red cells may be
haemolysed by naphthalene. Therefore, all G6PD-
deficient babies should not be exposed to naphthalene,
e.g. clothes stored in mothballs, balms and lotions
containing naphthalene.

G6PD-deficient neonates should be observed for
jaundice, and parents informed about haemolytic
agents and given a list of drugs and chemicals which are
to be avoided (Table 2.5.18).

G6PD deficiency is genetically heterogeneous;

Table 2.5.18 Drugs and chemicals to be avoided in G6PD
deficiency

Antimalarials: primaquine, pamaquine, pentaquine

Sulphonamides: sulphanilamide, sulphapyridine,
sulphadimidine, sulphacetamide, salicylazosulphapyridine
(Salazopyrin)

Sulphones: *diphenylsulphone (Dapsone), *sulphoxone,
glucosulphone sodium (Promin), sulphamethoxazole (in co-
trimoxazole)

Antibacterial agents: nitrofurans (nitrofurantoin, furazolidone,
nitrofurazone), nalidixic acid

Anthelmintics: niridazole, stibophan

Analgesics: acetophenetidin (Phenacetin), acetylsalicylic acid
(Aspirin) in large doses

Miscellaneous: Dimercaprol (BAL), *phenylhydrazine,
*Arsine, *acetylphenylhydrazine, probenecid, vitamin K
water-soluble analogues

Chemicals: *naphthalene (mothballs), methylene biue,
toluidine blue

Faba bean (Vicia faba)

*These drugs and chemicals may cause haemolysis in normal
individuals if given in large doses.
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different genetic variants have different susceptibilities
to haemolytic risk from drugs. A drug found to be safe
in some G6PD deficient subjects may not be as safe in
others.

Mothers who are breast-feeding their babies with
G6PD deficiency should abstain from eating fava beans
and avoid contact with mothballs. Herbal medicines
may also have haemolytic properties.

Early detection of G6PD deficiency and appropriate
education of parents not only prevents severe neonatal
jaundice but also brain damage and death from
kernicterus.

Environmental illumination of obstetric wards in the
tropics may have effects on the incidence of neonatal
jaundice. Architectural modifications to an obstetric
ward in Papua New Guinea involved extension of the
roof overhangs to a width of several metres.!® These
extensions excluded most of the daylight from the ward.
An alarming increase in the incidence of severe neo-
natal jaundice from 0.5 to 17 per cent occurred after
the modifications. Other causes for the increase in neo-
natal jaundice were excluded. This observation has
important implications for the design of obstetric wards
and nurseries in the tropics. They should be built with
windows facing north-south for coolness, and roof
overhangs should be limited to one metre to allow entry
of adequate indirect sunlight and illumination to help
prevent neonatal jaundice. The use of natural illumina-
tion from indirect sunlight has been found to be of
therapeutic value during the day in the tropics; if used

CONVULSIONS IN THE NEWBORN
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with care it can reduce the need to use phototherapy
units during daylight hours.
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Presentation and diagnosis
Management

Further reading

Presentation and diagnosis

Convulsions in the neonate are difficult to detect with
the untrained eye. They are usually subtle (minor eye
movements) and involve transient changes in breathing
pattern. Full-term infants also have tonic or clonic
convulsions which may be focal or generalized. Preterm
infants may have brief tonic seizures and adopt a
decerebrate posture with ophisthotonus, extended and
internally rotated limbs, eyes diverging outwards and
downwards, apnoea, cyanosis and bradycardia.

The major causes of neonatal convulsions are
hypoxia with cerebral oedema, intracranial haem-

orrhage, meningitis, metabolic disturbances, kern-
icterus, narcotic drug withdrawal and congenital
defects of the brain such as microcephaly and
hydrocephaly. Intrapartum asphyxia produces hypoxia
and ischaemia of the brain due to hypotension; in
preterm infants this can give rise to periventricular
leucomalacia in the region of the pyramidal tracts
leading to spastic diplegia in survivors. Intracranial
bleeding may occur as subdural, subarachnoid,
intracerebral, or periventricular haemorrhage (or
intraventricular, occurring mainly in infants of birth
weight below 1500 g). The common metabolic causes
of neonatal convulsions are hypoglycaemia, hypo-




calcaemia, hyponatraemia and hypernatraemia. Hypo-
glycaemia is most likely to occur in the small-for-dates
baby. Pyridoxine deficiency is a rare cause of recurrent
convulsions in the neonate. Kernicterus has been
described in the previous section and is eminently
preventable. Drug withdrawal only occurs in babies of
mothers who are narcotic drug addicts. After 24 hours
of age, the neonate may be irritable, tremulous,
hyperactive, hypersensitive to sound and have a high-
pitched cry, tachypnoea, respiratory distress, apnoea,
rhinorrhoea or a blocked nose, sneezing, wakefulness,
lacrimation, with weight loss or failure to gain weight.
Friction marks on the skin are the result of restlessness.

The convulsing neonate should be investigated with
the following tests wherever possible: blood glucose,
white blood count with differential, electrolytes, blood
urea, calcium, lumbar puncture and ultrasound brain
scan. If the fontanelle is tense and bulging, a subdural
tap may help to diagnose a haematoma and relieve the
pressure on the brain (see p. 1012). Cranial
transillumination is helpful in the rare cases of
hydranencephalus where the cerebral hemispheres are
replaced by bags of fluid, and the head glows like a
Chinese lantern.

Management

® Place the baby on his side and clear the airways by
suction of the pharynx.

® Oxygen is given in high concentration with a funnel
until convulsions cease.

® A blood glucose test (dextrostix) is done and if the
result is below 1.4mmol/l (25mg/dl) hypo-
glycaemia is presumed, and treatment given. A
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feeding tube is passed into the stomach and
expressed breast-milk is given, if the baby cannot
suck, at 60 ml/kg in 24 hours. One hour after
starting the milk drip, blood glucose is checked again
by dextrostix. If hypoglycaemia is still present, 10
per cent dextrose solution is given by intravenous
drip.

e The infant is nursed prone to prevent aspiration
pneumonia.

e If birth asphyxia is the cause, phenobarbitone
(10-20 mg/kg) is given as a bolus intravenous injec-
tion to control convulsions. If it does not have any
effect, paraldehyde (1ml) is given by deep
intramuscular injection or per rectum; diazepam (1
or 2mg) intravenously, or phenytoin (10 to
20 mg/kg) intravenously may also be used. When
the convulsions are under control, phenobarbitone
(5 mg/kg) is given for maintenance. It is important
to measure the blood level of phenobarbitone for
optimum management.

Most asphyxiated neonates who are neurologically
abnormal soon after birth recover completely even if
they have suffered convulsions, and begin to suck their
feeds. Prolonged delay in the ability to suck is an indica-
tion of future sequelae such as developmental retarda-
tion, cerebral palsy, hemiplegia and microcephaly.

Further reading

Roberton NRC. Neurological problems. In: 4 Manual of
Neonatal Intensive Care, 2nd Edn. London, Edward Arnold,
1986. :
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Newborn infants are at risk of bleeding because of a
combination of physiological and pathological factors.
Blood vessels in the neonate are fragile and easily
traumatized. Blood clotting factors are present in low
concentrations at birth, there being no transplacental
transfer of clotting factors from mother to fetus.

Therefore, factors II (prothrombin), VII, IX and X,
which are dependent on vitamin K, achieve half the
adult levels in full-term infants, and are even lower in
the preterm. Factors XI and XIII are also low. These
clotting factors reach concentrations found in adults
only in the third postpartum month.
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Risk factors for bleeding in the neonate include
trauma and asphyxia at birth, the transplacental
transfer of anticoagulants and anticonvulsants in
mothers taking these drugs, and sepsis with associated
disseminated intravascular coagulation (DIC). These
conditions have effects on blood vessel walls, clotting
factors, platelets and the fibrinolytic system.

Physiology of haemostasis

The process that leads to the arrest of bleeding involves
platelets, clotting factors, red cells and the vascular
endothelium. A complex series of biochemical reactions
is set in motion whenever the vascular endothelium
is injured. Platelets are attracted to the exposed
subendothelium and they are induced to aggregate.
Thrombin is formed on the surface of these platelet
masses and it then generates insoluble cross-linked
fibrin which causes the platelets to aggregate
irreversibly into a platelet-fibrin meshwork forming an
effective barrier to further bleeding (Fig. 2.5.14).
Under normal circumstances when fibrin is
deposited on blood vessel walls or in tissues, it is slowly
broken down into soluble fibrin split products (FSP) by

Coagulation
XII
XI
IX————1Xa

/III, PF®, Ca?*

X— > Xa

VII
V, PF3, Ca?*
Tissue factor

Ca?t
[[=—————— THROMBIN

'

Fibrinogen (1)

/

Fibrinmonomer

|

XII[———— FIBRIN

Antithrombin III

plasmin. Plasmin is a proteolytic enzyme that splits
arginine and lysine bonds; it can also attack fibrinogen
and factors V and VIII. Plasminogen is the inactive
precursor of plasmin normally present in plasma, urine
and tissue. The fibrinolytic system, like the coagulation
system, is normally held in check by a series of
inhibitors, and is in a state of dynamic equilibrium with
the coagulation system.

Screening tests

Whole blood clotting time This measures the time taken
for whole blood to clot in a glass tube under standard
conditions of obtaining the sample and conducting
the test. It may be prolonged in severe haemophilia,
afibrinogenaemia, clotting factor deficiency, thrombo-
cytopaenia, and haemorrhagic disease of the newborn.
The whole blood clotting time is often normal in these
disorders if the defect is not severe. The test is non-
specific, requires careful techniques of blood drawing
and laboratory methodology, and alarge volume (5 ml)
of blood (see p. 978). It cannot be recommended in the
initial diagnostic evaluation of a bleeding infant.

Fibrinolysis

Plasminogen

Plasmin

a?-macroglobulin antiplasmin

Fig. 2.5.14 The process of clotting and fibrinolysis in the blood. (PF3 = platelet factor 3; Ca?* = calcium.)




Bleeding time This measures the time required for a
wound of standardized size to stop bleeding and is a
measure of platelet number and function. It is generally
prolonged in thrombocytopaenia, thrombasthaenia,
von Willebrand’s disease and disseminated intravasc-
ular coagulation (DIC). In the Ivy method, the punc-
ture is performed on the dorsal surface of the forearm
and in the Duke method, the puncture is in the earlobe.
The Duke method should never be done in infants and
children because of the difficulty in applying pressure to
the wound in case bleeding should persist.

Platelet count 'This should be done if platelets are not
seen in an ordinary blood film.

Prothrombin time (PT) The one-stage PT or Quick Test
is done by adding tissue factor (complete throm-
boplastin) to citrated plasma, followed by recalcifica-
tion. The PT measures factors VII, X, V, II and
fibrinogen. It is a little affected by heparin.

Activated partial thromboplastin time (APTT) This is the
most sensitive screening test of plasma clotting factors
available. Citrated plasma is incubated with an inert
surface-activating agent (kaolin, celite, bentonite) and
a partial thromboplastin (cephalin, inosithin) as a
platelet substitute, followed by the addition of calcium.
The APTT is designed to detect deficiencies of all
clotting factors except VII and XIII. It will be
prolonged in the presence of heparin or other
anticoagulants.

Fibrin degradation products (FDP) Intravascular fibrinis
broken down by plasmin and degradation products
appear in the blood. The presence of increased quanti-
ties of FDPs in serum indicates fibrinolysis which is
usually secondary to disseminated intravascular
coagulation.

The role of vitamin K

Vitamin K is not required for the synthesis of factors
II, VII, IX and X it activates precursor proteins into
proteins with clotting activity. These precursor proteins
(PIVKA or proteins induced in vitamin K absence) are
clotting factor precursors that require carboxylation to
become functional. They are synthesized in the liver
and are carboxylated into active proteins in hepatic
microsomes. Marked increases may be observed in the
concentration of factors II, VII, IX and X in plasma
often within one hour of vitamin K administration.
Hypoprothrombinaemia observed at the time of
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birth, is usually the result of reduced production of the
precursor protein and not of vitamin K deficiency.
Some full-term infants who have experienced complica-
tions of labour and delivery, are born with ratios of
precursor protein to coagulant protein that are indica-
tive of vitamin K deficiency. Reduced concentrations of
factor IX commonly observed in normal full-term
infants are a result of inadequate synthesis of the
precursor protein, and not a sign of vitamin K
deficiency.

Administration of vitamin K to the healthy full-term
infant prevents the decrease in prothrombin activity,
factors VII and X which is consistently found by the
prothrombin time test and the activated partial
thromboplastin time. The results of these tests are
invariably prolonged if vitamin K is not administered.

Coumarin and its analogues block the action of
vitamin K on the precursor proteins, so that the
concentration of precursor proteins is increased in the
plasma.

Large doses of water-soluble synthetic analogue,
vitamin K; (Synkavit) causes haemolysis in neonates
and result in hyperbilirubinaemia and kernicterus.
Vitamin K, (phytomenadione; fat soluble and occur-
ring in green vegetables) is safe and effective in doses as
small as 0.5-1.0mg by intramuscular injection.
Vitamin K can also be given orally. An oral dose of
1 mg vitamin K, gives peak plasma concentrations 300
times the normal adult concentrations (which in turn
exceed cord blood concentrations by a factor of 10%) but
only 5 per cent of those achieved after intramuscular
injection of the same dose. Therefore, oral vitamin K is
entirely adequate for preventing haemorrhagic disease
of the newborn.

Causes of neonatal bleeding

Although there are many possible causes of bleeding in
newborn infants, most cases in developing countries are
related to trauma, asphyxia with acidosis, sepsis with
disseminated intravascular coagulation, vitamin K-
associated haemorrhagic disease, and umbilical cord
bleeding because of inadequate ligatures. Rare causes
of neonatal bleeding include inherited factor
deficiencies such as haemophilia (VIII), hypofibrino-
genaemia (I), V, VII, IX, X, XI, and XIII, throm-
bocytopaenia and platelet function disorders.

A common problem in diagnosis is that of spurious
melaena in the newborn who swallows maternal blood,
for example, in the case of a mother with antepartum
haemorrhage. Apart from an accurate history,
spurious melaena is best diaghosed by using an alkali-
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denaturation test for fetal haemoglobin in the melaena
passed by the affected neonate. This test is the Apt
Test - sodium hydroxide 1 per cent solution mixed
with haemolysate in the ratio 1:4; if there is no colour
change, the blood contains fetal haemoglobin; if the
solution turns pink to yellow-brown, adult haemo-
globin is present.

Haemorrhagic disease of the newborn

This term was first used in 1894 by Townsend! who
described 50 infants (31 of whom died) with bleeding on
the second or third day of life from the gastro-intestinal
tract, umbilicus, nose, skin, and internal organs.

Haemorrhagic disease of the newborn usually affects
healthy full-term infants. Bleeding occurs sponta-
neously during the first week usually on the second and
third days but sometimes after the seventh day.
Bleeding is usually from multiple sites such as the gut,
umbilicus and nose, as described by Townsend,
including venepuncture sites; if the bleeding is severe,
anaemia and hypovolaemia are obvious.

The majority of these babies in developing countries
are born of multigravid mothers, are almost always
breast-fed, and have not been given vitamin K. The
vitamin K content of breast-milk is low and lower than
that of cow’s milk. Infants of epileptic mothers who
have taken phenobarbitone and phenytoin in preg-
nancy are prone to develop haemorrhagic disease of the
newborn.

Investigations show that the bleeding time is normal,
the clotting time is prolonged (9 to 30 minutes),
prothrombin time is very prolonged (30 to 720 seconds
with control of 14 seconds) and PTT prolonged. Factors
IT, VII, IX, and X are 5 per cent or less of normal
values.

Management consists of giving 1 or 2 mg of vitamin
K, by intravenous injection; this corrects the clotting
defects within one or two hours by activating the
precursor proteins. Intramuscular injection may
produce muscle haematomas and oral administration is
slow to cancel the bleeding. Synthetic water-soluble
vitamin K analogues (Synkavit) which induce haemo-
lysis and hyperbilirubinaemia must not be used.

Prevention of bleeding in newborn infants

An oral dose of 1 to 2 mg of vitamin K, or 0.5 to 1 mg by
intramuscular injection should be given to all new-
born infants to prevent haemorrhagic disease of the
newborn.?

Late haemorrhagic disease

Vitamin K deficiency presenting with bleeding after the
second week of life, usually between 4 and 8 weeks, has
been described mainly in South-east Asia in the 1960s>*
and 1970s%, but reports also appeared in Britain®,
Japan’, and North America® in the late 1970s and
1980s. The characteristic presentation is severe intra-
cranial haemorrhage of sudden onset which leads to
death or severe central nervous system dysfunction.
The affected infants described have all not received
vitamin K at birth. In Japan, this late neonatal vitamin
K-dependent intracranial haemorrhage occurs in one
in 4500 infants and in one in every 1700 breast-
fed infants who have not been given vitamin K
prophylaxis.

The early South-east Asian reports of this late
haemorrhagic disease described intracranial haemorrh-
age only or in combination with purpura and gastro-
intestinal bleeding in infants between 4 and 8 weeks of
age. All had low levels of factors II, VII, IX and X
which responded to vitamin K therapy. The overall
mortality rate was high (37 per cent) in infants with
intracranial haemorrhage. The aetiology of this
syndrome, named late haemorrhagic disease or
acquired prothrombin complex deficiency (APCD) of
infants, remains unclear. In Singaporean and Thai
patients hepatomegaly was common and there was
slight impairment of liver chemistry but with no specific
histological changes on autopsy examination. Herbal
remedies administered to the breast-feeding mother or
to the neonate before the onset of haemmorhage have
been reported and suspected to be of aetiological signifi-
cance. Vitamin K administration or blood transfusion
produced clinical improvement and corrected the
haemostatic defects.

Other types of bleeding

Intracranial haemorrhage occurring after traumatic
delivery, such as in breech presentation, instrumental
delivery and prolonged labour associated with cephalo-
pelvic disproportion, usually results in subdural
haematoma or subarachnoid haemorrhage. Preterm
low-birth-weight babies who develop surfactant-
deficient respiratory distress syndrome (hyaline
membrane disease) often become anoxic and may
develop intraventricular bleeding even if given vitamin
K. Drugs that protect the integrity of capillaries in the
brain, such as ethamsylate, reduce the likelihood of
intraventricular haemorrhage. Pulmonary haemorrh-
age is also associated with anoxic damage to fragile
capillaries.




Vitamin K is administered for these types of bleeding
in the hope of raising the levels of prothrombin, factors
VII, IX and X to reduce the extent of haemorrhage.
Blood (fresh, if possible) transfusions are necessary in
the management of these serious forms of neonatal

bleeding.
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Newborn babies are prone to infections because of the
many risk factors to which they are exposed, and with
which their immune systems are unable to cope. Some
of the factors that increase the risk of infection are
maternal in origin, such as urinary tract infection and
prolonged rupture of membranes (>24h). Other
factors include preterm delivery, birth trauma,
intrapartum hypoxia, low birth weight, male sex,
unhygienic handling at birth, and invasive procedures
such as intravenous infusions. Studies in Liverpool
showed that babies of birth weight below 1500 g had
three times more infection than heavier babies admitted
for intensive care.

Immune system

Functions of cell-mediated immunity such as the
delayed hypersensitivity response are not apparent

until some weeks after birth. However, the thymus, the
source of T cells associated with cell-mediated
immunity, is large and well developed. Preterm infants
have a reduced number of T cells; active T cells are
reduced even in term infants. Non-specific defence
mechanisms are not optimal, e.g. complement,
fibronectin and opsonin concentrations are low in
serum, and phagocytosis is inefficient. '
The only immunoglobulin to cross the placenta is
immunoglobulin G (IgG) which is acquired during the
last weeks of pregnancy. Preterm infants, therefore,
may have very low levels of IgG and be at risk of severe
infection. Synthesis of IgG is not efficient until six
months after birth. The level of IgM is low at birth
unless there has been intrauterine infection. In term
infants the level of IgM reaches half the adult level by
six months. Synthesis of IgA occurs after birth.
Secretory IgA is abundant in colostrum and breast-
milk. Secretory IgA consists of two molecules of IgA
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joined together by a J-chain and a secretory com-
ponent; this appears in the infant’s intestine at four
weeks of age. Maternal secretory IgA in breast-milk
protects the suckling infant against Escherichia coli and
infection by Gram-negative bacteria commonly found
in hospital nurseries. Secretory immunity is measured
by concentrations of IgM, IgA and IgA antibodies to E.
coli which are higher in the saliva and nasal secretions of
breast-fed babies in the first six weeks of life compared
with bottle-fed infants.!

Practical approach to infection

Neonatal infections can be prevented by simple mea-
sures such as routine hand-washing of all attendants,
including mothers and family members, before they
touch newborn babies. The consequences of neonatal
infections are serious: for example, neurological
handicap after meningitis, and a high death rate with
septicaemia.

Neonatal infections should be treated with effective
antibiotics used in combination, and before bacterial
culture results are known. If bacterial cultures are
negative, antibiotics may be stopped without
completing a course of five or seven days. This practice
has not been found to be detrimental to the well-being
of neonates in developed countries. A major obstacle to
the effective management of neonatal infections in
developing countries is the lack of information about
the common bacteria that infect newborn infants.
Every effort should, therefore, be made to identify the
microorganisms that infect sick newborns. This may be
done by routine cultures of blood, cerebrospinal fluid,
urine and skin swabs. Reliable culture results depend
upon a good-quality microbiological laboratory with
adequately trained staff and regular supplies. Changing
patterns of micro-organisms have been reported in
neonatal nurseries in developed countries; similar
trends are also being monitored in some hospitals in
developing countries. These changes in the type of
infecting microorganism depend on the type of
antibiotics used and the development of resistant strains
of bacteria. Therefore, bacterial surveillance in neo-
natal nurseries is essential to good practice.

Clinical features

Neonatal septicaemia

Septicaemia is a major cause of death in neonates with
infection. Clinical features of septicaemia vary accord-
ing to the type of onset. In early onset septicaemia,

presenting in the first 72 hours of life, there is peripheral
circulatory failure and respiratory distress with a
fulminating course. Later onset septicaemia usually
occurs after the fifth postnatal day and manifests with
non-specific signs such as lethargy, poor feeding,
jaundice, apnoeic attacks, abdominal distension and
low body temperature (below 36°C). Preterm babies
are at high risk of septicaemia, but those born at term
are not spared. Sclerema, a diffuse, non-oedematous,
hardening of the subcutaneous tissues is an ominous
sign associated with a mortality rate approaching 100
per cent.

Early onset infection is acquired from the maternal
birth canal just before, or during, delivery. Septicaemia
presenting later is usually a nosocomial infection
acquired from the hands of attendants or from neonatal
care equipment such as unsterile needles, resuscitation
masks and contaminated incubators. The infecting
microorganisms that cause septicaemia in developing
countries are mainly Gram-negative bacteria, the most
common being E. coli, Klebsiella pneumoniae and Pseudo-
monas aeruginosa, as well as Staphylococcus aureus and S.
epidermidis. Group B streptococci are a significant cause
of septicaemia in Britain and N. America. More
research into the aetiology of neonatal septicaemia is
required in developing countries.

In industrialized countries, deaths from septicaemia
range from 20 to 70 per cent, the higher rate occurring
with fulminating early onset group B streptococcal
infection with meningitis. Late onset infection has a
lower mortality rate of 10 to 20 per cent. The prognosis
of neonatal septicaemia in developing countries is, in
general, poorer than in industrialized countries because
of delayed diagnosis and the lack of trained nurses and
doctors to provide specialized care for these gravely ill
babies. The incidence of neonatal septicaemia was 5.6
per 1000 livebirths and the mortality rate was 31 per
cent in a special care nursery in Nigeria.? Neurodeve-
lopmental sequelae have been reported in about 20 per
cent of survivors of septicaemia, in spite of new
antibiotics and improvements in intensive neonatal
care.

Neonatal meningitis

Meningitis occurs as a consequence of bacteraemia;
bacteria entering the neonatal bloodstream through the
immature gastro-intestinal or respiratory tracts or as a
complication of arterial or venous catheterization. The
disease is more common in the first week than at any
time in the neonatal period. There is often a history of
late pregnancy complications such as urinary infection




or prolonged rupture of membranes, and the incidence
of birth asphyxia is high.

Early clinical signs are vague, non-specific and may
not appear to be related directly to the central nervous
system. The following features have been found in
newborn infants with meningitis (in descending order
of frequency): raised temperature, lethargy, anorexia
or vomiting, respiratory distress, convulsions, irritabi-
lity, jaundice, a bulging or full fontanelle, diarrhoea,
and neck stiffness.

The cry of the affected infant may be abnormal and
high-pitched. Skin rashes - erythematous, maculo-
papular or purpuric - may sometimes be found on
clinical examination. Sclerema is a late sign. Hepato-
splenomegaly and easily palpable kidneys are frequent
findings. Central nervous system malformations
predispose to meningitis; these defects range from large
myelomeningoceles to midline congenital dermal
sinuses that are easily missed unless actively sought.

Gram-negative bacteria that inhabit the intestine are
often the infecting organisms, although the group B (8-
haemolytic) streptococcus is an important cause of
neonatal meningitis in N. America. E. coli is the most
common cause of meningitis in Britain with 80 per cent
of strains carrying the invasive K1 capsular antigen.
Listeria monocytogenes may be a cause of septicaemia and
meningitis. It is acquired during birth from the
maternal genital tract, or later by nosocomial transmis-
sion and cross-infection.

Neurological complications, particularly hydro-
cephalus, may occur during the acute illness, often in
the second week while the infant has ventriculitis.
Hydrocephalus may also present with increasing head
size at any stage after bacteriological cure of the
meningitis. In most cases a permanent shunt for CSF
has to be inserted between the cerebral ventricles and
the heart, when the CSF is sterile and the protein is
below 1-2 g/l. This will prevent damage to the brain
from increasing intraventricular pressure which may
eventually lead to cortical blindness. Cerebral abscess is
a rare complication, except in neonatal meningitis due
to Citrobacter. It presents with signs of increased
intracranial pressure In a neonate who is not
responding to treatment.

The mortality rate from meningitis varies with the
causative organism and the gestational age of the
neonate. It is higher in preterm than term infants.
The mortality rate for E. coli meningitis is about 30 per
cent, group B streptococcus 20 per cent and listeria 15
per cent. Permanent CNS damage occurs in 20-30 per
cent of survivors in Europe and America. This includes
cerebral palsy, mental subnormality, convulsions,
cortical blindness and deafness.
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Neonatal pneumonia

Pneumonia may occur as a feature of severe early onset
septicaemia, commonly due to microorganisms
acquired from the maternal birth canal, in particular
group B streptococci. Septicaemia, pneumonia with
septicaemia, and meningitis are the main presentations
of newborn infants infected with group B streptococci.
Pneumonia may also be an isolated infection develop-
ing after the first six hours of life, or it may be a
complication of infants receiving endotracheal intuba-
tion and ventilation for respiratory distress syndrome
(hyaline membrane disease).

The newborn with pneumonia presents with
respiratory distress - tachypnoea, dyspnoea, grunting,
intercostal and subcostal recession (indrawing), and
cyanosis in air. Preterm infants may have apnoea. A
raised temperature is usual in term infants, and
hypothermia in preterm ones. Cough is rare, but if
present, is an important symptom. Other signs of
systemic infection may be detected. Percussion and
auscultation of the neonatal chest may not be
rewarding. In some cases, localized crepitations may be
heard. Tachypnoea and radiological changes are a
common combination of findings in neonatal
pneumonia. Causative organisms are similar to those of
septicaemia.

Osteomyelitis

Neonatal septic arthritis and osteomyelitis are rare
infections usually associated with group B streptococci
and Staphylococcus aureus, and to a lesser extent, Gram-
negative bacteria, in Britain. Isolated arthritis and
osteomyelitis of the hip joint may occur as a complica-
tion of femoral venepuncture, when coliform infection
is common. In view of this complication, femoral vene-
puncture has been abandoned in all progressive
neonatal units. Blood should only be sampled from
peripheral veins of hands and feet using sterile dispos-
able needles.

Septic arthritis and osteomyelitis often coexist in the
neonate, because the infected metaphysis of the bone
lies within the capsule of the adjacent joint. The disease
may present in one of three ways:

e pseudoparalysis of a limb because of pain, often with
swelling but little inflammation over the infected
joint or bone;

® on investigation of a neonate with non-specific signs
of infection;

¢ incidentally on radiological examination of an ill
infant.
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Necrotizing enterocolitis

Necrotizing enterocolitis (NEC) is primarily a disease
of the preterm low-birth-weight baby, particularly
those weighing less than 1500 g. Term infants may also
suffer from NEC during an outbreak in the neonatal
nursery, and they become ill in the first week of life;
they account for 10 per cent of NEC cases.

The onset of NEC may be gradual or sudden. The
preterm baby has non-specific signs of infection with
lethargy, low body temperature, and apnoeic spells
followed by abdominal distension, bile-stained
vomitus, and passage of blood in the stools. Tests show
a low platelet count, and on X-ray, dilated loops of
bowel with thickening of the gut wall and pathogno-
monic bubbles of intramural gas (pneumatosis
intestinalis) or intrahepatic venous gas, may be
visualized. Peritonitis and bowel perforation may occur
in the terminal ileum and ascending colon. The
mortality from NEC is between 20 and 40 per cent in
industrialized countries.

NEC is associated with hypotension and hypoxia
which reduce the oxygenation and perfusion of the
neonate’s bowel, resulting in ischaemic damage. Other
factors of aetiological significance are the use of
umbilical arterial catheters, fluid overload, feeding
of artificial milk to sick preterm infants, and bowel
infection.

Diagnosis

Positive microbiological culture from body fluids is the
most definite diagnostic test of infection in the neonate
(see p. 979). However, microbiological services are not
readily available in most developing countries. Where
there are facilities for bacterial cultures, results take
24 hours or longer to be available. A plethora of
haematological and serological methods have been
tested in the search for rapid and simple means for
diagnosing infection in neonates, but without success.
Even where a combination of tests have been found to
have a high sensitivity (being positive in cases con-
firmed by blood cultures), they often have poor predic-
tive accuracy because many uninfected babies are also
positive.

Therefore, the following investigations should always
be carried out in an infant suspected on clinical grounds
of being infected:

full blood count, differential WBC, platelet count;
stain and culture swabs of nose, throat, umbilicus,
external ear, and skin or eye lesions;

rectal swab/stool culture;

blood culture;

¢ lumbar puncture with stain, microscopy, chemical
analysis, and culture;

® urine collected in a sterile bag for microscopy and
culture;

® chest X-ray.

A clinical decision about treatment must then be made
on the basis of clinical findings and the results of tests
that are immediately available. If in doubt, treatment
with antibiotics should be started without delay.

White blood cell count

The white blood cell (WBC) count is the most useful
rapid test when evaluating infection in the neonate.
Total WBC counts are not helpful in the diagnosis of
infection, particularly in the first 48 hours, because the
normal range is so wide; it also varies with gestational
age and postnatal age. Absolute neutrophil counts are
more helpful and normal values for term and preterm
infants are documented. Normal absolute neutrophil
counts have been found in about 20 per cent of infected
infants. In the first 48 hours oflife, neutropaenia (below
2.0-2.5 x 10%1 or 2000-2500/mm?®) is an indicator of
bacterial infection. After the second day, both
neutropaenia and neutrophilia (above 7.5-8.0 x 10%/1
or 7500-8000/mm®) are suggestive of bacterial
infection.

Another useful indicator of infection can be detected
on blood film examination for immature cells of the
neutrophil series (band cells, myelocytes, metamyelo-
cytes) to obtain the ratio of immature cells to total
neutrophils by dividing the number of immature cells
by the total number of neutrophils. The maximum
normal ratio is 0.16 in the first 24 hours, 0.14 by 48
hours, and 0.13 by 60 hours where it remains until the
fifth day. Thereafter the maximum normal ratio is 0.12
until the end of the first month. In most reports, a high
ratio above the maximum normal value accurately
predicted sepsis in 80 per cent of infected babies, and it
was normal in 90 per cent of infants without infection.
An abnormal ratio together with a low absolute
neutrophil count is very suggestive of infection.

These tests of WBC counts may also be abnormal in
infants with birth asphyxia, convulsions, periventric-
ular haemorrhage, and pneumothorax.

The presence of toxic granulations in neutrophils
may also indicate infection.

Platelet count

Thrombocytopaenia at birth is associated with many
intrauterine infections such as rubella, cytomegalovirus




(CMYV), herpes and toxoplasmosis. It may also be a
non-specific and late indicator of bacterial infection.
About half the neonates with proven bacterial infection
will have platelet counts below 100x 10%1 or
100 000/mm?® but they may be obviously septicaemic.

Buffy coat examination

The buffy coat is a thin layer seen between the plasma
and the red cells when a blood sample is centrifuged or
allowed to settle. It contains most of the white cells and
may also contain bacteria if a bacteraemia is present.
Microscopic examination of the buffy coat stained with
Gram, methylene blue, or acridine orange is a useful
method for rapid diagnosis of bacteraemia in neonates
suspected of infection.

Counter immunoelectrophoresis

Counter immunoelectrophoresis (CIE) is a sensitive
method of detecting bacterial antigens in blood, CSF or
urine. Commercial kits for CIE using latex particle
agglutination give a result within a few minutes and are
a rapid and reliable way of detecting group B strepto-
cocci. The use of CIE may be limited in developing
countries because of its cost.

Swabs and cultures

These should be taken as soon as possible because in the
first 24 hours of life, the microorganisms that have
colonized the baby in these superficial sites are likely to
be those responsible for systemic infection. The swabs
should always be moistened initially (if the site is dry)
with sterile water or transport medium but not with
saline.

In early onset septicaemia, the infant’s gastric
aspirate should be sent for bacterial examination, and a
high vaginal swab taken from the mother since she is the
likely source of the infection. Infants receiving intensive
care with assisted ventilation should have secretions
sucked out of the endotracheal tube and sent for
microscopy and culture. The tips of all tubes removed
from ill babies — umbilical cannulae, thoracentesis
tubes, and central vascular lines used for total
parenteral nutrition - should be placed in a sterile
universal container and sent for culture.

Secretions likely to contain a large number of
organisms should be examined under the microscope,
after Gram-staining or acridine orange, for immediate
identification to assist with the choice of antibiotics.

Blood for culture should be obtained from a peri-
pheral vein after thoroughly cleaning the overlying skin
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with an iodine-containing solution, which is allowed to
dry before the venepuncture is done. After 1.0 ml of
blood has been collected in a sterile syringe, the needle
is withdrawn and changed for a new one to inject the
sample into the blood culture bottle. The bottle cap and
top should be thoroughly disinfected before the blood is
injected. Blood should not be sampled from an
indwelling arterial or venous cannula, unless it has only
just been inserted under sterile precautions. If venous
blood is allowed to drip into the culture bottle through a
needle from which the hub has been removed, it is likely
to give false-positive blood culture results. The iodine
solution should be washed off the baby’s skin to prevent
burns after the blood has been obtained.

Lumbar puncture

Lumbar puncture should be done on all sick babies,
particularly those in whom meningitis is suspected (see
p. 1011). The only exception may be infants with
known respiratory infection whose condition may be
made worse by alumbar puncture. The procedure must
be performed with strict sterile precautions. CSF
should be collected in three bottles: the first bottle is sent
for microscopy and culture, the second for biochemical
tests and the third sample collected into a fluoride bottle
for glucose estimation.

CSF glucose levels must be estimated with simul-
taneous measurement of blood glucose; the mean CSF
glucose is 75-80 per cent of the blood glucose in normal
neonates. A low CSF glucose of <1.0mmol/l
(18 mg/100 ml) strongly suggests meningitis. Any
white cell count in GSF >30/mm? is indicative of
meningitis. When blood-stained CSF is obtained, the
ratio of red to white blood cells should be calculated and
compared with the ratio in peripheral blood. In
uninfected CSF this ratio is 500:1 or more. The upper
limit of protein in normal CSF is 1.5-2.0 g/l in term
neonates and up to 3.0g/l in preterm infants. In
meningitis, CSF protein levels are above normal; very
high levels (>6.0g/l) are associated with a poor
prognosis and a high incidence of postmeningitic
hydrocephalus.

Microscopy of CSF after Gram- or acridine orange-
staining is a most important investigation in the
diagnosis of meningitis. It can detect bacteria and even
determine the antibiotics to be used.

Radiological examination

An X-ray of the chest should be part of the investigation
of any neonate suspected of infection, irrespective of the
presence of respiratory symptoms. Any infant with
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abdominal distension, vomiting, diarrhoea or bloody
stools should have an X-ray of the abdomen in two
positions: antero-posterior AP, and a left lateral film.

Treatment

Antibiotics

Antibiotics should be given to the neonate suspected of
infection immediately after specimens for culture have
been obtained. The choice of antibiotics depends on the
suspected infecting bacteria and their sensitivity, and
any cultures already available from the baby or mother.
It is customary to use a combination of a penicillin with
an aminoglycoside such as penicillin G with gentamicin
or netilmicin. Ampicillin and gentamicin are preferred
if listeria is suspected. The majority of Gram-negative
bacteria are sensitive to gentamicin or netilmicin. This
combination is usually effective when used for babies

Table 2.5.19 Dosages of antibiotics

born in hospital and admitted within the first 72 hours.
For infants admitted from outside the hospital after the
third day, flucloxacillin would be the penicillin of choice
because of the likelihood of staphylococcal infection. If
pseudomonas infection is prevalent, a third antibiotic,
piperacillin or ceftazidime (a third-generation cephalo-
sporin) should be added. Metronidazole is added to the
penicillin and aminoglycoside combination if necro-
tizing enterocolitis is diagnosed. Coagulase-negative
staphylococci such as S. epidermidis tend to be resistant to
antibiotics in common neonatal use, and vancomycin
may have to be used.

All antibiotics for treating infected neonates should
be given intravenously. Oral antibiotics are ineffi-
ciently absorbed and intramuscular injections are
hazardous because they may damage nerves and
produce abscesses due to the small muscle bulk of
neonates. Recommended dosages of antibiotics are
given in Table 2.5.19.

Drug Dose Age/Birth weight Dosages in 24 hours
Ampicillin 30 mg/kg/dose <7 days 2
7-14 days 3
<7 days with meningitis 4
50 mg/kg/dose >7 days with meningitis 4
Cefotaxime 30 mg/kg/dose <7 days 2
>7 days 3
Ceftazidime 30 mg/kg/dose <7 days 2
>7 days 3
Cefuroxime 30 mg/kg/dose <2kgand <7 days 2
>2 kg or >7 days 3
Chioramphenicol 12.5 mg/kg/dose <7 days 2
(for meningitis) 7-14 days 3
Flucloxacillin 30 mg/kg/dose <2kgand < 7 days 2
7-14 days 3
>14 days 4
>2 kg at all ages 4
Gentamicin 2.5 mg/kg/dose <7 days 2
>7 days 3
(infuse over 20 min at least do not combine with carbenicillin in same infusion)
Metronidazole 7.5 mg/kg/dose All ages and gestations 3
Netilmicin 3 mg/kg/dose <7 days 2
>7 days 3
Penicillin 25000 <2kg and <7 days 2
units/kg/dose >7 days 3
with meningitis <7 days 3
>7 days 4
50 000 >2 kg and <7 days 2
units/kg/dose >7 days 3
with meningitis <7 days 3
>7 days 4
Piperacillin 100 mg/kg/dose All ages - 2
Vancomycin 15 mg/kg/dose All weights and <7 day 2
>7 days ) 3

(Adapted from Roberton NRC. 4 Manual of Neonatal Intensive Care, 2nd Edn. Edward Arnold, 1986.)




The antibiotics prescribed should be reviewed after
48 hours when the culture results are available. If the
cultures are negative and the baby is well and does not
appear to be infected, antibiotics should be stopped. If
the baby is not well, the antibiotics should be continued
for seven days even though the cultures are negative.

Monitoring antibiotic therapy by measuring drug
concentrations in plasma is an essential part of good
management in neonates. It is essential to know if
adequate therapeutic levels are being achieved in babies
with severe infection such as septicaemia and
meningitis.

The antibiotic treatment of neonatal meningitis is
difficult and contentious. Meningitis caused by group B
streptococcus, listeria, haemophilus, pneumococcus
and meningococcus is not usually associated with
ventriculitis, and so intravenous high doses of antibi-
otics such as penicillin and gentamicin are effective.
Chloramphenicol, in the dose 50 mg/kg daily, is safe
and effective without complications of the grey-baby
syndrome of circulatory collapse. Treatment should be
continued for at least 14 days with these antibiotics.

Meningitis caused by E. coli and other Gram-
negative bacteria is often accompanied by ventriculitis
which requires the use of third-generation cephalo-
sporins, such as ceftazidime or cefotaxime, that pene-
trate the meninges in the absence of inflammation.
Roberton® has summarized the treatment of meningitis
as follows:

® An aminoglycoside in conventional doses should
always be included in antibiotic treatment because it
penetrates the inflamed meninges in useful quanti-
ties, and is important in treating the coexisting
septicaemia.

® Parenteral antibiotic treatment should be main-
tained for three weeks.

¢ Intrathecal treatment by the lumbar route is of no
value.

¢ The appropriate therapy for Gram-negative
meningitis should be intravenous gentamicin,
cefotaxime or latamoxef for 21 days. Appropriate
changes can be made when culture and sensitivity
results are available.

® If the organism is unknown, triple therapy is started

with penicillin, gentamicin and ceftazidime.

Intraventricular therapy should be considered when -

there is failure to improve within 24 to 48 hours of
commencing the above treatment, or in the presence of
ventricular dilatation or periventricular enhancement
on ultrasound. Ventricular puncture to examine the
GSF should precede treatment. To avoid repeated
punctures, an Ommaya or Rickham reservoir should
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be inserted into the ventricle. Therapy should be for at
least two weeks after the CSF in the ventricles is clear.
Other measures in the treatment of neonatal
meningitis include fluid restriction to 30 or 40 ml/kg
during the first few days (to prevent cerebral oedema),
and anticonvulsants to control seizures, e.g.
phenobarbitone with a loading dose of 20 mg/kg.

Supportive therapy

Regular monitoring of neonates with infection should
include frequent blood pressure measurements and a
meticulous fluid balance chart. The infant must be
weighed regularly to assess the state of hydration. Daily
blood counts and plasma electrolytes should be done as
a routine.

Intravenous infusion and sampling of arterial blood
should be done through peripheral cannulae because
indwelling central lines may act as foci of infection (see
pp. 1002-7).

Neonates with severe infection become hypothermic
and require warmth which is best supplied by servo-
controlled incubators.

In Gram-negative septicaemia, shock may be a
feature and it should be treated with plasma or blood
transfusion, depending on the haemoglobin level. If the
blood pressure is low (<40mmHg systolic) an
immediate infusion of plasma in a dose of 10 ml’kg
should be given over 15 to 30 minutes and the response
noted. Another plasma infusion or an infusion of
dopamine should be given if the blood pressure does not
rise.

Acid-base status must be checked because metabolic
acidosis is frequent in severe infections. Metabolic
acidosis (pH <7.20, base excess < — 10 mmol/l) should
be half corrected. Blood gases should be measured on
arterial samples only.

Plasma electrolytes may be abnormal such as exces-
sive losses of sodium and potassium, particularly in
NEC, and gastroenteritis. These losses should be
replaced, and electrolytes monitored daily.

Calories are required but they cannot be given by
mouth because of concomitant ileus. Intravenous
infusion of 5 per cent dextrose provides calories but
blood glucose must be monitored regularly and
hypoglycaemia corrected. Vamin, which is a solution of
amino acids and vitamins, may be given with the
dextrose.

Respiratory support may be needed for some ill
babies who develop apnoea. Intermittent positive
airways pressure may be necessary.

Exchange transfusion with fresh whole blood is of
value in the management of severe neonatal infection.
Antibiotics should be added to the blood before the
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exchange transfusion in babies with septicaemia. The
exchange transfusion should be performed through an
umbilical venous catheter as for severe neonatal

jaundice, but only one-volume is changed (see
p- 1004).
Prevention

The single most important measure used for the pre-
vention of neonatal infections in hospital nurseries is
the scrupulous washing of hands of all attendants -
nurses, doctors and parents, before they handle babies.
Almost everybody carries Staphylococcus epidermidis,
micrococci and diphtheroids as resident flora on their
skin. Transient organisms are also carried on the hands
and these are likely to be Gram-negative bacteria in a
hospital environment. The transient flora can largely
be removed by washing with soap and clean running
water. Antiseptic solutions are necessary to remove
resident flora. Studies have shown that right hands
tended to be washed less effectively than left hands by
right-handed people.* Even the most careful hand wash
may be totally negated by those who turn off
contaminated taps with their washed hands. Hospital
washbasins should have taps with long handles that can
be turned off with the elbows. Bars of soap should not

stand in wet dishes; soap should be kept dry. Squamous
particles carrying bacteria are dispersed into the air as
hands are washed with soap, and bacterial dissemina-
tion is reduced only when antiseptics are used. A hand
lotion containing alcohol, glycerol, and chlorhexidine,
used instead of handwashing, prevents bacterial
dissemination and skin damage owing to frequent
washing.

The wearing of gowns, overshoes and masks
routinely in hospital nurseries has not been found to be
important in the prevention of infection and has been
abandoned in progressive units in developed countries.
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Perinatal and neonatal care in the past two decades
have been revolutionized in developed countries,
resulting in a dramatic fall in maternal, perinatal and
neonatal morbidity and mortality. This has largely
been possible due to provision of well-organized and
quality care-oriented perinatal services. However, in
most developing countries this care has remained static
or neglected for decades.! Several factors have
contributed to this. They include limited resources in
terms of finances and health, limited personnel with
adequate training, absence of facilities or poor manage-
ment and scanty utilization of maternal and child-care
facilities. In addition, inhibitions due to deep-rooted
social customs, beliefs and taboos, and logistic prob-
lems in supply and maintenance of services have con-
tributed significantly to the present situation. The gap
between what is done and what could be done is
increasing and underlines the problem of organization
and delivery of good quality perinatal services.
Ideally, a perinatal care programme should be one
which ensures provision of essential components of
perinatal care (Fig. 2.6.1) and utilizes maximally, the
existing infrastructure of health delivery. It should be
culturally acceptable to the community, technologically
appropriate, manageable within the existing resources
and cost-effective to meet the national or regional goals.

It should primarily fulfil the ‘felt needs’ of the
community and provide primary to tertiary levels of
care, closely linked to each other and supported by a
good referral system. It should be able to deliver good
quality medical care and have an outreach training and
education programme for providers and users of this
care system. It should have the capability to initiate or
participate in research programmes relevant to local or
national needs.

Delivery of perinatal care

Regionalization of perinatal care and its delivery
through a well-linked three-tier system is being
increasingly accepted as a method of health delivery to
pregnant women and their newborns. This system
helps to define areas of activity, levels of care, quality
control, logistic supplies and phases of development
and/or delivery of services. While several developed
countries have already initiated this kind of
programme, in the countries of the Third World it still
remains an experimental measure, but recent reports of
its use are encouraging.
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Fig. 2.6.1

Regionalization of perinatal care

This concept implies providing perinatal care to a
defined population or a geographically delineated area.
The scope of coverage and area of activity are
determined by the size of population, birth rate, and
maternal, perinatal and infant mortality rates. This
requires a referral system and organized communica-
tion and transport facilities from periphery to centre.

Three-tier system of perinatal care

The three-tier system envisages provision of services at
primary or level I, secondary or level II and tertiary or
level I1I, to be provided for all pregnant women and
their offspring during the antenatal, natal, postnatal
and neonatal periods. (See Table 2.6.1.) Secondary
care units are recommended for centres with 2000-5000
births and tertiary care units for those with 5000 births
or more. This is expected to provide adequate patient
load and will therefore be cost-effective.

Primary care

Primary care has to be accorded the highest priority and
needs a major share of resources for its successful
delivery. It is intended for all parturient mothers and
their newborns at grass-roots level, irrespective of rural

The essential components of perinatal care. TT = tetanus toxoid.

Table 2.6.1 [ndications for appropriate level of care for

newborn infants

Level | Level Il Level lll

(primary) (secondary) (tertiary)

Term or post-term  Weight Weight 1300 g
neonates: 1301-2000 gor Gestation <33
normal weight, >4000 g weeks
clinically Mid-arm Severe birth
normal, Apgar circumference asphyxia (Apgar
score >8, < 7.5 cm at birth score <3)

uncomplicated
course in early
neonatal period

Gestation 33-36
weeks

Moderate birth
anoxia (Apgar
3-7)

Respiratory distress
(Silverman score
<5)

Infants with
abnormal
behaviour or
weight patterns

Infants with
metabolic,
haematologic or
any other
problem

Moderate to severe
jaundice

Respiratory distress
(Silverman score
>5)

Critically sick
neonates
needing life-
support systems

Infants with life-
threatening
problems or
congenital
malformations

(After Bhargava et al., Annals of Tropical Paediatrics, 1986;

6:225-31.)




Table 2.6.2 Primary perinatal care
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Delivered Community support and
Care Place by Task expected Supplies Logistic support awareness
Antenatal Home Dai/TBA Detect pregnancy Measuring tape Health education
Confirm pregnancy - use MCH services
Risk assessment - antenatal checks
Referral, if high-risk - immunization
Home/ Nurse Confirm pregnancy Weighing scale, Antenatal cards - nutrition
health midwife  High-risk identification height for recording, - rest
centre Complication measure, TT vaccine, - breast-feeding
recognition e.g. measuring iron and folic - family welfare
toxaemia, PPH, IUGR tape, BP acid supply, - risks of bottle-feeding
and treatment apparatus, first line Voluntary support for
TT immunization haemoglobino-  antimalarials MCH services
Nutrition meter, urine
supplementation analysis kit
Appropriate referral,
when needed
Intranatal  Home TBA Clean, safe delivery Delivery kit
Home/ Nurse Management of at-risk ~ Ambu bag Transportation
health midwife mother and infant and mask
centre Referral and
transportation when
needed
Postnatal Home TBA Examination of mother Family welfare,
and baby during first nutrition
week
Initiation and
establishment of
early breast-feeding
and lactation
Home/ Nurse Identify complications
health midwife e.g. PPH, infection
centre and referral if needed
Advise on
contraception
Neonatal Home TBA Care of normal Measuring tape,
newborn i.e. feeding, spring balance
temperature
Risk detection
Home/ Nurse Examination for risk Weighing scale
health midwife identification and
centre malformation
Recognition of sick
newborn
Treatment and referral
of sick newborn
TBA = traditional birth attendant; TT = tetanus toxoid; PPH = postpartum haemorrhage; IUGR = intrauterine growth

retardation; BP = blood pressure.

or urban community, and hospital or home delivery.
Such services are to be accessible to all to ensure
optimum utilization, the main goal of providing the
care. Table 2.6.2 outlines the actual delivery of

perinatal care, expected tasks of health staff, supply
needs and some aspects of community education and
community participation.

Antenatal care

The most crucial period for a successful outcome of
pregnancy is the antenatal period, when both the
expectant mother and the developing fetus may either
be at unrecognized risk or become at-risk if not cared
for appropriately. However, in countries where the
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outcome of the pregnancy (maternal or fetal) has been
generally unfavourable, poor antenatal care due to
inadequate provision of care, lack of awareness about
the facility or a careless attitude of the family, has been
identified as a major contributory factor. While
providing antenatal care, it is important to identify the
users and ensure that it is made available and suffi-
ciently accessible for them to utilize it optimally.

Figure 2.6.2 provides a plan for antenatal care which
is linked to objectives for determining risk and ensuring
appropriate medical care. These requirements are often
compromised in traditional rural communities where it
may be difficult to obtain compliance due to family or
social factors. The exact number of visits and frequency
of timing of antenatal visits should be kept flexible but
not compromised to ensure at least the minimum of
perinatal care (Fig. 2.6.2).

At-risk approach

The use of the ‘at risk” approach in maternal and child-
care is increasingly advocated. This approach
recommends essential care for all and maximum care
for those who are at risk of morbidity and mortality.

This will mean making them more accessible to
maternity facilities or making maternal facilities more
accessible to them. It can be used at all levels of care,
particularly at primary level, during the antenatal
period, where the visits of an expectant mother for
antenatal checks are few and limited. Several risk-
scoring methods have been described in the literature
for use during antenatal, intranatal and postnatal
periods.? These vary in their detail. It is often necessary
to adopt a realistic and practical view in the choice of a
risk-scoring method. For community use it has to be
simple and comprise factors which can be identified by
a primary health care worker in a primary care setting.
Table 2.5.14 on p. 220 suggests a modified simplified
scoring system for use at primary level. It is based
largely on factors which can be identified antenatally by
any level of primary care worker.

Intranatal care

Safe and clean delivery remains the main objective of
intranatal care. Table 2.6.3 provides essential com-
ponents of a delivery and newborn care kit. Mucus
suction trap for oropharyngeal suction, infant weighing

Early detection of pregnancy
Dai/health functionary/Traditional
birth attendant (TBA)

Confirmation and risk identification
Trained dai, nurse
midwife, TBA

[

Fig. 2.6.2 Delivery of perinatal care at primary level.
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Table 2.6.3 Traditional birth attendant’s kit for safe delivery
and newborn care

Soap

Plastic sheet

. Cotton and gauze pads

. Thread or ligature

Razor blade

Mucus suction trap (may be disposable)
. Spring balance (reusable)

Measuring tape (reusable, fibreglass)

PNOO AW~

(After Bhargava et al., Annals of Tropical Pediatrics, 1986;
6:225-31.)

scales (spring or beam balance), a measuring tape, and
provision of extra warmth if necessary, ensure safe
delivery. A physical examination of the newborn for
timely identification of risk and congenital malforma-
tions should be an integral part of intranatal care.

Postnatal care

A postnatal mother needs to be looked after for
postdelivery complications, such as bleeding and infec-
tion. She requires advice on adequate rest, nutritious
diet, establishing early and successful lactation and
breast-feeding and has to be warned against introduc-
tion of early bottle-feeding.

Secondary and tertiary care

Secondary and tertiary perinatal care have to be
delivered through specialized obstetric and paediatric
neonatal services. These would include provision of
biomedical, biophysical and biochemical investigations
and monitoring facilities. Such care requires an
obstetrician and a neonatologist and has to be largely
organized in a hospital setting.

Neonatal care

All newborns, irrespective of their place of birth, weight
or gestation, need to be looked after at birth and in the
immediate neonatal period. The initial care is aimed at
successful establishment of cardiorespiratory effort,
prevention of aspiration, hypothermia and infections.
A physical examination has to be performed for
recording body measurements, gestational age assess-
ment and detection of fetal growth retardation and
malformations.

The indications for different levels of care for the
newborn are given in Table 2.6.1. It is estimated that
80-85 per cent of all births need only primary care,

Neonatal care 245

10-15 per cent secondary care and 1-5 per cent tertiary
3
care.

Primary care

Primary or level I care should be provided to all
newborns, irrespective of whether they are at low or
high risk. In developing countries, where the majority
of births occur at home, care has to be organized at
home or at a primary health centre.

Primary neonatal care, whether at a primary centre
or at home, must include the basic features outlined
earlier in care at birth. The early neonatal care should
concentrate on observations for physiological events
(i.e. passage of urine and meconium), early onset of
pathological jaundice and promotion and maintenance
of successful breast-feeding. A constant vigil for devia-
tions from normal will help identify the ‘at-risk’
newborn and ensure early transfer to an appropriate
higher level of care.

It is better to transfer a baby in utero than ‘ex utero’.

Secondary care

Secondary or level II care is required for infants who are
‘at risk’ (Table 2.6.1) and need continuous and close
clinical monitoring. A number of these ‘at-risk’ infants
will be delivered by ‘at-risk” mothers who will already
be at level II/III care. They may need support for
maintenance of body temperature, fluid and nutritional
requirements or intervention by specific therapeutic
modalities. Such care is, therefore, totally nurse-based
and requires a paediatrician trained in neonatalogy.
The infant is monitored by a nurse for body tempera-
ture, weight, respiratory and heart rate, feeding, intake
and output record, respiratory distress, jaundice,
hypoglycaemia, oxygenation, drugs, etc. It is prefer-
able to record these events on a nursing chart for close
supervision and prompt and appropriate action.

Tertiary care

Tertiary or level III care is indicated for infant survival
of high-risk infants with one or more life-threatening
problems or diseases which may cause permanent
sequelae later in life (Table 2.6.1). The infants in this
type of care need continuous clinical, biochemical and
biophysical monitoring. The care is delivered through
highly trained nursing personnel and neonatologists. It
further requires support of several disciplines such as
anaesthesiology, haematology, nephrology, surgery
and supportive laboratory and radiodiagnosis and
imaging services.
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All vital signs, such as body temperature, respiratory
effort, heart rate and blood pressure are monitored
through electronic monitoring. The ambient oxygen
and the arterial oxygen tension and acid-base status are
monitored continuously or intermittently. This is sup-
ported by the presence of a well-equipped laboratory
within the neonatal care complex.

Equipment for newborn care

The need to support physiological functions and treat
pathological states is most acutely felt in the newborn
period. There has been a tremendous upsurge in the
availability of a wide variety of equipment for newborn
care, but the actual choice of equipment depends on the
level of care and availability of resources for purchase
and maintenance. Most of the equipment is expensive
and needs to be imported from developed countries. It,
therefore, becomes necessary to list the activity and
level of care in order of priority and organize different
levels of care in a phased manner. Table 2.6.4 provides
a list of essential equipment for different levels of care
and the approximate costs.

Delivery room and care at birth

It is ironical that inspite of the awareness that birth
asphyxia is the most common preventable neonatal
disorder, and the need for its prompt and immediate
management at birth, provision of suitable space and
equipment often remains neglected. All places where
deliveries occur (except home deliveries) should be
equipped with resuscitation equipment. In its simplest
form, this comprises a table with provision to keep the
baby at an angle, alight source, radiant warmer, Ambu
bag, infant laryngoscope, endotracheal tube and
intravenous infusion, oxygen and suction facility.
Several models of neonatal resuscitation tables or
trolleys are available and the choice will depend on
financial resources (see p. 192).

Primary care

The basic need at this level is to keep the baby warm.
Warmth can be provided by hot water bottles in pockets
on the sides of the crib (where electricity is not availa-
ble), a lamp with a 100 W bulb or radiant warmers.
Low-birth-weight infants may be wrapped in alumini-
um foil or strapped to the mother’s body between her
breasts. Adequate oxygenation can be provided by a
head box with added oxygen. Phototherapy units may
be required to avoid unnecessary referrals in countries
where neonatal jaundice is a common problem.

Secondary care

In addition to equipment for primary care, incubators,
temperature, cardiac and respiratory monitors, apnoea
alarm, intravenous infusion pumps and facilities for
exchange transfusion are mandatory for this level of
care.

Several kinds of incubator are available, including
ambient temperature control, servo-control and open
intensive care bassinets. A combination of an ambient
temperature control incubator and open intensive care
bassinet with servo-temperature controlled facilities is
recommended for minimizing expenses without
compromising the quality of care. An open infant care
system has been found to be particularly useful owing to
ease of maintenance and sterilization for reuse.

Tertiary care

Continuous monitoring of vital signs, acid-base status,
maintenance of body temperature and cardio-
respiratory effort, necessitates availability of bio-
physical, biochemical and biomedical services for this
kind of care. It is necessary to equip such levels of care
with baby cardiac, respiratory, and non-invasive blood
pressure monitoring. For maintenance of adequate
oxygenation, oxygen analyser, blood gas and trans-
cutaneous pH, O, and CO, monitors are recom-
mended. Respiratory effort often needs to be supported
by ventilators. It is ideal to have volume and pressure-
limited ventilators, though these are extremely expen-
sive and difficult to obtain and maintain. In the initial
state of development, therefore, a pressure-limited ven-
tilator may be used, as it meets most requirements. It
may be necessary to provide a compact, multiple point,
noiseless air compressor where piped compressed air
facilities are not available.

While providing for tertiary care, it is necessary to
have supportive biochemical, radiodiagnostic and
imaging facilities for prompt diagnosis.

Design for neonatal units

The necessity for and functional size of newborn units
depends on community or regional needs. It is
generally accepted that a community or hospital with an
annual birth rate exceeding 2000, needs a neonatal
special care unit. Accepting that about 20 per cent of
livebirths need special care, a 15-20 bed unit would
probably be ideal. The unit should be located adjacent
to the delivery rooms to facilitate early and rapid
transportation of high-risk newborns.

The space in a neonatal special care unit may be
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Table 2.6.4 Equipment needs for newborn care

Equipment Level | Level li Level lll Approx. (US$)
Delivery room and resuscitation
Resuscitation bag and mask + + + 50-100
Neonatal laryngoscope with straight blade (No. 0) + + + 20-50
Endotracheal tubes (size 2, 2.5, 3 mm) with adaptors + + +
Warmer
Radiant warmer + + + 1000
Lamp with 100 W bulb + - - 20
Suction facility
Mucus trap + + - 1
Pedal-operated + + + 100-200
Electric-operated * * + 400

Resuscitation trolley (O,, suction facility, radiant warmer, Apgar

timer) - * + 5000
Neonatal care
Warming devices

Lamp with bulb (100 W) + * -
Radiant warmer * + +
Incubators
Ambient temperature control - + + 4000
Servo-control — * + 10 000
Open intensive care bassinet - * + 8000
Cardiac monitors - * + 8000
Respiration/apnoea monitor - * + 500
Blood pressure monitor - * +
Invasive 8000
Non-invasive (Doppler) 2000
Oxygenation
Oxygen hoods + + + 50-200
Oxygen analyser - * + 1000
Transcutaneous O, and CO, monitors - - + 10000
Ventilators
Pressure limited - - + 10 000
Volume limited — - + 15000
Phototherapy units + + + 700-20
Blue lamps
White fluorescent tubes (200 W)
Exchange transfusion sets - + +
Infusion units
Measured volume burette + + + 3
Infusion pumps — * + 500
Weighing scales + + + 20-50
Spring balance
Beam balance
Laboratory equipment
Microscope - + + 500-1000
Neubauer chamber and pipettes - + + 50
Haemoglobinometer ) - + + 20
Microcentrifuge - * + 200
Bilirubinometer - + + 1500
Blood gas analyser - * + 15 000
Micro method facility for sugar, calcium, electrolytes, urea - * + 2500

— Not needed, *optional, + essential.
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considered to be made up of areas for patient and non-
patient care activities.

Area for patient care activities

This should preferably be large and open to facilitate
mobility of equipment and personnel, rather than
partitioned cubicles. It is recommended that about
4-5m? be provided for each level II bed and about
7-9 m? for each level III bed; particular care must be
taken to provide adequate conveniently placed wash
basins and electrical outlets (4-12 per bed depending on
level of care) in a patient care area.

Areas for non-patient care activities

These areas may include a scrub-and-gown area at

entry, nurse’s station, storage room, formula room,
mother’s room (where mothers can feed babies and
foster maternal-infant bonding), laboratory, nurses’
and duty doctors’ room, soiled utility room (must be
separate but contiguous, with dual access).

Staff and training needs

In the community where perinatal care has to be
delivered at home or in a health centre, a trained birth
attendant for a population of 500-800 is recommended.
An auxiliary nurse midwife with specifically defined
tasks for providing maternal and child-care is required
for a population of 2500-3000. Two medical officers

with training in perinatal and newborn care are

No. receiving antenatal care
Antenatal No. receiving TT immunization
No. receiving nutritional supplementation
At No. identified as high-risk
primary
level L
Deliveries conducted at home/centre
No. of Dai or TBA kits used
Natal Complications at home/centre
Referrals
Utilization
No. receiving antenatal care
No. of referrals received
| Antenatal No. referred to central or
eripheral level
AT peripheral le
referral -
level Deliveries conducted
. No of referrals received
Indicators of e
perinatal care [ Natal No. of complications
No. referred to central or back to
peripheral level
Incidence of asphyxia,
low birth weight (< 2500 g),
1 Infant neonatal tetanus, sepsis,
respiratory problems
Mortality
|— Incidence of anaemia, malnutrition,
Mother postpartum haemorrhage, lactational
failure
Infant, neonatal, perinatal
[— 1 ’
Infant mortality
Morbidity
t | Mother ‘—I Maternal mortality —l

Fig. 2.6.3 Monitoring of perinatal care services. TT = tetanus toxoid.



recommended for a primary health centre covering a
population of 100 000.

At the hospital, nurse—patient ratios of 1:10 for level
I, 1:4 forlevel IT and 1:1 for level 11T are recommended.
Full-time paediatricians caring mainly for newborn
babies are required for the organization and delivery of
secondary and tertiary neonatal care.

The training needs for each category of health
personnel, namely birth attendants, nurse midwives,
in-service nurses and doctors, medical and nursing
students, have to be very clearly defined. All training
should be related to tasks expected to be performed by a
health worker who should undergo training or
reorientation periodically.

Monitoring perinatal care

It is essential to devise a system which monitors or
audits delivery of perinatal care. These indicators are
likely to vary from unit to unit and should essentially be
based on objectives for which these services are
provided. Figure 2.6.3 gives in a flow diagram a
monitoring system based on utilization of services and
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maternal and neonatal morbidity and mortality. Such a
system is particularly likely to be useful in situations
where perinatal services are being developed and are
linked to cost-effectiveness. Wherever possible death
rates in mothers and babies should be collected,
although such information may be difficult to obtain in
the community. One of the simplest methods of
monitoring would be to weigh all babies born and to
calculate the proportion below 2.5 kg. This information
could be collected by trained birth attendants and
recorded on health cards analysed at health centres.
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CHAPTER 1

Introduction
Michael Parkin

The Child increased in wisdom and stature and in favour with
God and Man
St Luke, New Testament.

Growth and development, in physical, intellectual,
emotional and social terms, are the essential biological
characteristics of childhood. A child is not a small adult
but is a developing human being who changes from a
newborn baby, through infancy, toddlerhood and the
early school years into an adolescent and finally, a
mature adult. The corollary of development is
dependence, particularly upon the mother. Initially this
is complete but as development progresses so should
independence.

Recognition of the child as a developing and a
dependent person places certain responsibilities upon
all concerned with children, parents, professional
people and politicians. They must ensure that chil-
dren receive what is needed, whether as food, pro-
tection, stimulation and teaching, sleep, play or love,

to enable them to grow, to develop and to gain in
independence.

There are special and important implications for
medicine. Paediatrics is not a subspeciality of adult
medicine like the organ specialities but is the medical
care of children who have special characteristics and
needs.

Disease in childhood affects growth and develop-
ment. Measurement of growth and development is
therefore an essential skill for paediatricians, as these
are indications of health in individual children and in
communities. The pattern of disease and the clinical
picture and long-term consequences of diseases in
children are affected by the stage of development at
which they occur. Finally, the care of sick children
should be appropriate for their stage of development
and dependence and should never be considered
without the mother, who has an essential role as
observer and nurse.



CHAPTER 2

Physical growth

GROWTH IN CHILDHOOD
A. S. Paynter and Michael Parkin

Introduction
The growth curve, growth standards
and centiles

Growth velocity

The pattern of growth
Intrauterine growth
Growth in childhood
Growth in puberty
Variation
Growth standards

Influences upon growth
Intrauterine environment

Factors influencing the growth of the infant
and young child

Methods of measuring growth and nutritional status
Weight-for-age and height-for-age
Using a weight chart for community surveys
Mid-upper arm circumference
Weight-for-height

Measuring techniques
Height
Weight
Skin fold thickness

References and further reading

Introduction

Physical growth is the increase in size of the body that
occurs as a result of the multiplication and increase in
size of cells. The process begins with fertilization of the
ovum and continues until adult life. Within tissues it
occurs in three phases. The first is cell division, a very
rapid increase in the number of cells without increase in
their cytoplasmic content. This phase occupies the first
22 weeks of intrauterine life. In the second phase, cell
division continues but more slowly; however, the rate of
protein synthesis is as rapid and there is an increase in
the size and complexity of the cells. In the third phase,
cell division has stopped and cells grow only in size. The
age at which one phase changes to the next varies in
different tissues. Neurones cease cell division as early as
18 weeks after fertilization. The total number of muscle
cells also is fixed early in intrauterine life. Neuroglia
continue cell division for two years after birth, while the
cartilage at the growing ends of bone continues mitosis
until the epiphyses close. Regenerative tissue including
bone marrow and epithelia continue mitosis throughout
life, though this constitutes replenishment rather than

growth. In general, most of the growth in late intra-
uterine life and childhood consists of phase three and
this process of increase in cell size may continue into
adult life, for example in the muscles of a weight lifter.

Because physical growth varies in rate and pattern in
different tissues and different regions of the body,
measurement of growth is not simple. In principle it
involves repeated assessment of the size of some part of
the individual. In practice, several measures may be
used. Total body weight is a measure of all body tissues.
Height, or in the younger child, length, indicates
skeletal size. Skin fold thickness, which may be assessed
by Harpenden callipers, either just over the triceps
muscle or just below the scapula, is a measure of fat.
Skull circumference reflects a combination of skeletal
and brain size. Mid-upper arm circumference, a very
casy measurement to make and one requiring very
simple equipment, is affected by bone, muscle, skin and
fat. No single index can truly reflect the intricate
process of growth, and so indices are best used in
combination. Usually the single most useful measure
is height or length as it measures only one tissue -
bone.




The growth curve, growth standards
and centiles

Growth is most easily understood when represented
graphically, and a growth chart is a very valuable tool in
monitoring the health of children. A growth chart incor-
porates two concepts; the pattern of longitudinal
growth and normal variation or distribution. Serial
measurements of the size (e.g. height) of a child from
birth to adulthood plotted against age on a graph give a
longitudinal representation of the growth of that child,
as shown in Fig. 3.2.1. Figure 3.2.2, in contrast, shows
the distribution of the heights of 100 boys at the age of
five years. Fifty boys (50 per cent) have heights below,
and 50 per cent above 108 cm. This is therefore referred
to as the 50th centile or median. Three per cent have
heights less than 99 cm and this is therefore referred to
as the third centile. Similarly, the 97th, 90th, 75th,
25th, and 10th centile points are identified, the given
centile being defined as that value below which a given
percentage of observations occur. If measurements of
these 100 boys were repeated throughout their child-
hood and the corresponding centile points joined, a
longitudinally produced centile chart would be formed.
To make meaningful charts, however, large samples of
children need to be studied throughout childhood. In
practice, the data used for charts often come from
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Fig. 3.2.1 Longitudinal representation of the growth of a boy
from birth to 18 years.
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Fig. 3.2.4 Standards for height for USA girls. (Data from
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mixed cross-sectional and longitudinal studies in which
several short-term overlapping longitudinal groups are
linked. For example, Figs 3.2.3-3.2.6 are examples of
height and weight charts for boys and girls drawn up by
the National Centre for Health Statistics, USA.

As the distribution of heights is normal or Gaussian,
the median or 50th centile height is the same as the
mean. Of the observations in Fig. 3.2.2, 68 per cent fall
within the range of +1 and -1 standard deviations
(SD) or 4.5 cm from the mean, and 95 per cent fall
within the range of +2 and -2 SD. The relationships
between centile points and standard deviation are also
shown in Fig. 3.2.2. It can be seen that the + 2 and -2
SD points are approximately the 97th and 3rd centile
points respectively.

Growth velocity

Growth velocity or growth rate is growth per unit time.
The height curve represents distance travelled, while a
growth velocity curve represents speed. It is clear from
astandard height chart, e.g. Fig. 3.2.7a, that velocity of
growth varies through childhood. The lines are steep in
the first two years, become less steep thereafter until the
pubertal growth spurt, when they become steep before
they finally flatten. This phenomenon is represented
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Fig. 3.2.5 Standards for weight for USA boys. (Data from
National Center for Health Statistics; cross-sectional charts.)
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(a) Typical individual height-attained curves for boys and girls (supine length to the age of two years; integrated curves

of Fig. 3.2.5). (b) Typical individual velocity curves for supine length or height in boys and girls. These curves represent the velocity
of the typical boy and girl at any given instant. (From Tanner JM, Foetus into Man, 1978, © Castlemead Publications.)

better in the growth velocity curve (Fig. 3.2.7b) which
plots growth as centimetres per year against age.

The pattern of growth

Intrauterine growth

Intrauterine growth is very rapid, as is shown in
Fig. 3.2.8a, a prenatal growth curve continuing into
postnatal life, and Fig. 3.2.8b, the velocity curve for the
same data. The most rapid stage of intrauterine growth
is between 18 and 22 weeks and represents a phase of
rapid mitosis, the first phase of growth. After this, cell
division is slower, phase one giving way to phases two
and three. Growth in late fetal life and postnatal life
consists of an increase in the cytoplasmic content of cells
rather than cell multiplication.

Growth in childhood

The pattern of growth in childhood is demonstrated by
the distance charts and velocity charts for height

(Fig. 3.2.7a and b). Though body mass is a far less
precise measurement of growth than height (as it
represents a mixture of all tissues) the general pattern of
weight gain is similar to that of linear growth, and this
pattern is followed by most organs and tissues of the
body such as the liver, kidney and spleen. However,
there are some important exceptions, particularly the
brain, the reproductive organs, the lymphatic tissues
and fat. Figure3.2.9 shows the different growth
patterns for these organs compared with the general
curve. The brain continues to grow rapidly after birth,
reaching 90 per cent of its adult size by the age of five
and 95 per cent by age eight. The reproductive organs
on the other hand remain infantile throughout
childhood and grow rapidly at puberty. The lymphatic
tissue has an interesting pattern of growth, growing
rapidly and reaching twice its adult mass before puberty
and then regressing. The subcutaneous fat layer
(measured by skin fold thickness) has a curve of its own,
reaching its peak at the end of the first year and then
decreasing in content (i.e. having a negative growth
velocity) until the age of six to eight when it begins to
increase once more. Girls have less initial loss and more
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matic, based on several sources of data. The continuous lines
represent actual length and length velocity; the interrupted line
the theoretical curve if no uterine restriction took place. (Tanner
JM, Foetus into Man, 1978, © Castlemead Publications.)

subsequent increase than boys (Fig.3.2.10). The
decrease in fat content after the first year has an
interesting practical application. The mid-upper arm
circumference remains almost static between the ages of
one and five years as muscle and bone mass increase
while fat decreases (Fig. 3.2.11). In areas where mal-
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Fig. 3.2.9 Growth curves of different parts and tissues of the
body, showing the four chief types. All the curves are of size
attained, and plotted as percentage of total gain from birth to 20
years, so that size at age 20 is 100 on the vertical scale.
Lymphoid type: thymus, lymph nodes, intestinal lymph masses.
Brain and head type: brain and its parts, dura, spinal cord, optic
apparatus, cranial dimensions. General type: body as a whole,
external dimensions (except head), respiratory and digestive
organs, kidneys, aortic and pulmonary trunks, musculature,
blood volume. Reproductive type: testis, ovary, epididymis,
prostate, seminal vesicles, fallopian tubes. (From Tanner JM,
Foetus into Man, 1978. © Castlemead Publications.)

nutrition is rife, the precise age of children is often not
known. Measurement of the mid-upper arm circum-
ference in children between the estimated ages of one
and five years is a useful tool in evaluating the nutri-
tional status of these children.

Growth in puberty

Throughout childhood, boys are slightly taller than
girls and this difference originates in late fetal life. The
difference is marginal, being only about a centimetre
until the age of 11. Boys and girls both have a growth
spurt at puberty. In girls this growth spurt occurs
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to five years. (Reproduced with permission from Morley D and Woodland M, See How They Grow, 1978, Macmillan.)

earlier ~ preceding the growth spurt of boys by two
years. The peak growth velocity in girls (9 cm/year)
occurs at a mean age of 12. Boys have a greater peak
velocity of 10.3 cm/year at a mean age of 14. As girls
achieve their pubertal growth spurt earlier, they
overtake boys and remain on average taller until the age
of 13.5 when the boys overtake again to attain an adult
height 8 cm taller than their female peers. Most body
tissues are involved in this growth spurt, but the most
marked growth is in bone and muscle.

Variation

The growth patterns described so far are based on
observations made in Western countries. This does not
imply that these are the only normal patterns, or that
growth of children elsewhere should conform to them.
They have been used to illustrate growth patterns.
They are nothing but an aggregate of certain obser-
vations made on growing children at a certain time and
place, and reflect the genetic and environmental
influences on those children. There is considerable
variation in human growth world-wide, and it is not
always easy to disentangle genetic from environmental
influences in this variation.

In any population there is a wide range of normal
growth, influenced by genetic and environmental
factors. There is also wide variation in average adult
height between different peoples, which has been
assumed to result from genetic differences. For
example, the Japanese, South Indians, New Guinea
Highlanders and the pygmies of central Africa are
small. On the other hand, Polynesians are big and tall,
as are some American Indians. How much of this
variation is genetic and how much environmental?

There is probably little variation in growth rate in
early fetal life but differences in growth rate occur in
late fetal life. A slowing down of fetal growth may occur
as a result of poor placental circulation due to maternal
disease, or as a result of poor maternal nutrition. The
wide variation in mean birth weights in different
countries is predominantly a reflection of the widely
differing standards of maternal health and nutrition in
these countries.

The difference in postnatal growth patterns through-
out the world is also largely due to differing standards of
health and nutrition in different populations. Careful
and extensive growth studies have been done in people
of different ethnic origins both in their original
homelands and in different parts of the world to which




they have migrated. These studies have demonstrated
that some of the variation in the growth patterns of
different ethnic groups is attributable to genetic factors,
but that environment is by far the more important
factor influencing final adult height.?

All European populations grow in a very similar
manner, although in all countries children in well-off
homes grow faster than those in poor homes. On
average, the tallest populations are those in the north-
west of Europe, i.e. Norway, Sweden, North Germany
and Holland. The heaviest Europeans, both absolutely,
and relative to heights, are those of north-central
Europe, Czechoslovakia and Poland.?

People in the Indian subcontinent and in Mediterra-
nean countries resemble Europeans in growth and body
proportions, although in many areas undernutrition
and disease undermine optimal growth. There is a
marked difference in growth between the well-off and
the poor, the well-off approximating European growth
rates.’

The growth of many Africans in Africa is also limited
by poor nutrition and disease, but well-off Africans
grow in height and weight very much as do Europeans
(Fig. 3.2.12). In the United States, children of African
descent, on average, are taller and heavier at all ages
than children of European descent.?

Though optimally growing Africans do not differ
significantly in size from optimally growing Cauca-
sians, they differ in their body proportions. They have
longer limbs and correspondingly shorter trunks,
broader shoulders and narrower hips, and less sub-
cutaneous fat.?

The Chinese and Japanese differ from Europeans
and Africans in their pattern of growth. Even those
growing up under conditions of optimal growth are
shorter than their European or African counterparts.
There are two reasons for this: first, their legs grow
slowly so that, as adults, they have relatively shorter
legs; second, they attain skeletal maturity and therefore
stop growing, a little earlier than FEuropeans or
Africans.?

In summary, although there are minor genetic
differences in growth patterns in people of different
ethnic groups, there is a much wider difference in size
and growth velocity between the rich and the poor
within the same group. This difference between rich
and poor is apparent in all communities throughout the
world. The main reason for people in many parts of the
world being small and growing slowly is their poverty,
and not their genes.
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Growth standards

Any attempt to measure growth involves comparing the
growth of an individual or population with some
standards. Which standards should be used? Should
each country have its own national standard, and each
community its own community standard, or should
there be a single internationally accepted standard?
Drawing up standards is an extremely time-consuming
and expensive exercise and would prove an insur-
mountable task in many areas. Separate standards
would make comparisons difficult and create a Tower of
Babel. There are, however, valid objections to any one
country or population having to subscribe to the
standards of another.

While the major factors responsible for variation in
growth are environmental, there are minor differences
in growth patterns of people of different races. If
standards are to be acceptable internationally, then
they must be drawn up from a truly internationally
representative population. Two sets of standards have
been widely used in the past and neither has fulfilled
this requirement. The first set of standards were the
Harvard standards. These were drawn up by the
Harvard School of Public Health and based on data
collected from children of North European stock in
Boston in the 1960s. The samples were small and
unrepresentative but the standards were used all over
the world for nutritional surveys because they were the
only ones available at the time. The other widely used
set of standards were the London standards. The
sample population for these standards was taken at
random from London schools in the 1960s and was very
extensive. The preschool sample was derived from
births in central London at the same time. In spite of the
sample being extensive, it was not internationally
representative. Recently, a new set of standards has
been issued by the National Centre for Health Statistics
(NCHS) in the USA. The data were collected between
1971 and 1974 from surveys mounted specially to
sample the whole childhood population in a pro-
portionate way with multiethnic representation. These
standards therefore come closer than the previous
standards to fulfilling the requirements of the inter-
national community and have been accepted for inter-

national use by the WHO (Figs 3.2.3-3.2.6).*

Influences upon growth

Several factors influence human growth. Some of the
genetic factors that influence it have been described
and others, including inherited or chromosomal
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Fig. 3.2.12 Average growth in height of two groups of boys in Ibadan, Nigeria, plotted on British Standards for a well-off group and
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abnormalities, are discussed on pp. 275-80. Here,
some important environmental influences on growth
are considered.

Intrauterine environment

Any noxious influence that can cause the death of a
fetus can, in a smaller dose, cause growth retardation.
The final outcome of the effect of the intrauterine
environment on growth can be assessed by measuring
the size of the full-term baby. If one excludes those
babies who are born too soon, birth weight reflects fetal
growth, and is a good (though retrospective) indicator
of maternal health and nutrition. There is considerable
variation world-wide in mean birth weight (Table
3.2.1) which is largely a reflection of differing standards
of maternal nutrition. In Tanzania, for example, the
mean birth weight of African children of low income
groups was 2.9 kg, whereas the mean birth weight of
children of the same ethnic group but of higher income
groups was 3.3 kg, which compares favourably with the
mean birth weight of European babies.!

Average weight gain during pregnancy varies with
nutritional status of mothers (see Table 3.2.2) in some
areas mothers gain relatively little weight in pregnancy,
and in very deprived groups at times of food shortage,
some mothers actually lose weight in pregnancy.?

Table 3.2.1 Mean birth weight of some groups of people in
different countries

Group Country Weight (kg)
Lumi New Guinea 2.4

Indian India 2.74

Indian Malaysia 2,73
Tanzanian Tanzania 2.95

West African Senegal 297
Chinese Malaysia 3.01

West African USA 3.11
Caucasian UK 3.35
Caucasian USA 3.32

(From Meridith HV, Human Biology, 1970; 42: 215, by per-
mission of Wayne State University Press.)

Table 3.2.2 Average weight gain during pregnancy in some
different countries

Country Weight gain (kg)
USA 17.0
UK 11.7
Tanzania 9.1
Uganda 8.4
South India 6.0
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The birth weight of the baby is in part a reflection
of the mother’s health and nutritional status in
pregnancy. Growth failure, due to poor maternal nutri-
tion, occurs in the last few weeks of pregnancy and
results in poor fat and energy storage in the fetus in
those weeks. The outcomes of pregnancies during the
wartime famine in Holland from October 1944 to May
1945 were studied extensively. Mothers exposed to a
very low calorie intake (less than 1500 cal per day)
during the third trimester of pregnancy had low-birth-
weight babies (birth weight diminished by 9 per cent).
However, mothers exposed to very low calorie intake
during the first and second trimesters of pregnancy and
whose calorie intake was restored during the third
trimester had no significant reduction in the birth
weights of their babies.

In some poor agricultural communities there is a
seasonal variation in weight gain during pregnancy,
and corresponding variation in birth weights of babies.
It has been demonstrated in the Gambia that pregnant
women had a weight gain of 1200 g per month if
pregnant during the dry season, but a gain of only 500 g
per month if pregnant during the wet season. This
differcnce in maternal weight gain was reflected in the
birth weight of babies. Babies born after a wet season
pregnancy were 200 g lighter than those born after a
pregnancy of relative plenty. Nutritional supplements
to these women had an effect when given during the
lean wet season, increasing the weight gain in
pregnancy and birth weights of the babies, and had
no such effect during the dry and more plentiful
season.b

Anaemia is a common antenatal problem in many
developing countries and is associated with an
increased risk of low birth weight and perinatal
mortality. One study in East Africa showed that 42 per
cent of mothers with a haemoglobin of less than
7.4 g/100 ml had babies weighing less than 2500 g.?

There is considerable overlap between the influence
of maternal infection and nutrition on the growth of the
fetus. Malarial infection of the placenta is an important
contributory factor to low-birth-weight babies in areas
where malaria is endemic. Urinary infection is
estimated to affect about 4.5 per cent of pregnant
women and birth weights of infants of such mothers are
lower than those of mothers without bacteruria.?
Lepromatous leprosy in the mother is associated with
low birth weight and is discussed further on pp. 561-5.
During pregnancy the viral infection rubella, in addi-
tion to causing multiple congenital abnormalities in the
fetus, also causes intrauterine growth retardation.

Toxaemia of pregnancy through poor placental
circulation causes intrauterine growth retardation, as
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does any condition that causes hypertension during
pregnancy.

Smoking in pregnancy has an adverse effect on the
growth of the fetus. Babies of mothers who smoke tend
to be lighter and shorter than babies of non-smokers.
There is also an increased risk of prematurity in babies
of smoking mothers. Excessive alcohol consumption
during pregnancy can result in intrauterine growth
retardation as part of the fetal alcohol syndrome.

Factors influencing the growth of the infant
and young child

The two most important factors that influence growth of
the infant and young child are nutrition and infection.
It is often difficult to disentangle the one from the other;
where malnutrition is rife, infections are common and
together they lead a macabre dance which causes devas-
tation to child life, growth and health. During star-
vation or illness the child’s growth slows down and may
even stop. However, if after this period there is

adequate or compensatory nutrition, then this is
followed by a catch-up period in growth and the child
will regain the previous centile line. This may occur in
two ways. In complete catch-up growth the growth
velocity increases so rapidly that the original curve is
attained and thereafter growth proceeds normally. In
some instances the growth velocity is not rapid enough
for this but maturity is delayed, the child continues to
grow at a normal velocity below the centile lines, and
because of a prolonged period of growth, ultimately
reaches the original centile line. Children have an
astonishing capacity to return to their normal growth
centile and usually do so completely, provided they are
well-fed and looked after during the period of rehabi-
litation. However, if the insult or period of poor
nutrition occurs in early fetal life, during the phase of
rapid cell multiplication, then potential for growth is
limited and catch-up is incomplete. Figure 3.2.13
shows the growth, in weight, of an actual child in a poor
central American community. For the first six months
of life, breast-feeding kept the child growing well.
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Fig. 3.2.13 This chart plots the growth of an actual child in a poor Central American community and telis a story typical of the
childhood of millions in the developing world. Based on studies by L. J. Mata, J. J. Urrutia and A. Lechtig for the Institute of Nutrition
of Central America and Panama (INCAP). (From State of the World’s Children, 1982, by permission of Oxford University Press.)




Thereafter, with weaning, the baby received less high-
energy food than required. While this degree of mal-
nutrition is not severe enough to be manifest in any
clinically obvious form, it results in suboptimal growth
with an increase in the risk of infection. This in turn
exacerbates malnutrition, and so the cycle continues
and severely compromises the growth of the child. Any
one of these infections in a poorly nourished child could
prove fatal or tip the child into clinically obvious mal-
nutrition in the form of kwashiorkor or marasmus.
Sadly, this pattern of poor nutrition, illness and poor
growth is the lot of many millions of children in many
less materially advanced countries of the world and is an
indictment to what we are pleased to call twentieth
century industrial civilization. Such children fail to
reach their growth potential, not as a result of a single
insult of malnutrition or severe infection, but as a result
of constant suboptimal nutrition and infection which
result in the initial growth failure and prevents the
opportunity of convalescence and catch-up.

Methods of measuring growth and
nutritional status

The best method of assessing the health and nutrition of
the individual child is by longitudinal monitoring of
growth. Weight monitoring and the use of the growth
charts is central to the concept of child care in
developing countries. It is also important, for epidemio-
logical reasons, to survey children in a community to
make an objective assessment of their nutritional status.
This is done by measuring one or more parameters of
growth on a sample population and comparing them
with a standard. The methods used will depend on the
tools and personnel available to do the survey and the
information available on the children measured, parti-
cularly their ages.

Weight-for-age and height-for-age

It is simple to measure the weight or height of a child
and compare this with an accepted standard if the age is
known. Many surveys done world-wide in the 1960s
and 1970s used the Harvard Standards. Arbitrary cut-
off points were taken as criteria for malnutrition.
Children who weighed less than 80 per cent of the
Harvard mean were considered malnourished and
those less than 60 per cent of this mean, severely mal-
nourished; 80 per cent of the mean for weight is appro-
ximately the third centile, or — 2 SD. Using height for
age, children less than 90 per cent of the Harvard mean
were considered ‘stunted’ and children below 80 per
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cent of the mean severely stunted; 90 per cent of the
mean for height is approximately the third centile or
-2 SD, while 80 per cent is approximately — 3 SD.

Waterlow’ described a classification of malnutrition
using both weight and height for age as shown in Table
3.2.3. This classification is useful in that it distinguishes
those children with acute malnutrition who will be in
group II (wasted) from those with chronic under-
nutrition who are stunted (group III). The dis-
advantage in the method is that, although height is a far
more accurate reflection of growth in the long term, it is
often difficult to measure accurately in community
surveys. There is a tendency to place the genetic or
constitutionally small child into the category of under-
nutrition. This may also occur with the premature
infant during the first year of life.

Using a weight chart for community surveys

Many community health programmes in developing
countries use growth charts as a means of health surveil-
lance of children. These charts can be used for quick
cross-sectional surveys by taking one chart for boys and
another for girls and plotting on them the weights
against age for all children measured that day
(Fig. 3.2.14a). Plastic overlay sheets can be super-
imposed on these charts to enable the scatter of weights
to be analysed according to centile lines® (Fig. 3.2.14b).
Kits for this simple method are available from Teaching
Aids at Low Cost, PO Box 49, St Albans, Herts, AL1
4AX, UK. They are a useful method of auditing the
work of a community clinic with little extra effort.

Mid-upper arm circumference

In many communities with suboptimal nutrition it is
difficult to ascertain the exact age of children, and
therefore impossible to apply growth standards. As
has been pointed out earlier, the mid-upper arm

Table 3.2.3 Waterlow’s classification

Weight for age
>80% <80%
Normal Wasted
Height >90% | Il
for
age <90% Stunted Stunted
and
wasted

L ‘ il v

(With permission from the British Medical Journal, 1974, 4:
89.)
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Plot all the weights of girls attending the clinic during one day 3-4 4-5
(or longer period) onto a spare chart. years  years

Centre up the interrupted line on this plastic sheet with the
LOWER line on the chart.

Now add up the number of dots in each space marked U, V, W, X, Y, Z.
If adot is on or touches a line, count it in the space below.
Total those for girls and boys.

As the work of the clinic improves the nutrition of the children,
b) the number who fall into Y and Z will decrease.

Fig. 3.2.14 (a) A chart on which are plotted weights of the giris attending aclinic over a period of a week. Over this can be placed a
plastic sheet as shown in (b), and the number of dots falling into each area counted. The lines suggested are those arising from a
1972 WHO consultation group (WHO 1977). (With permission from Morley D and Woodland M, See How They Grow, 1979,

Macmillan.)



circumference changes little between the ages of one
and five (Fig. 3.2.11). At one year of age there is a good
deal of fat under the skin, while at five years there is
more muscle and less fat, but the total circumference
remains almost the same. Measurement of the mi