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Abstract
Nodding Syndrome is a poorly understood neurologic disorder of unknown aetiology that affects children and adolescents

in Africa. Recent studies have suggested that the head nods are due to atonic seizures and Nodding Syndrome may be

classified as probably symptomatic generalised epilepsy. As part of  the Ugandan Ministry of  Health clinical management

response, a multidisciplinary team developed a manual to guide the training of health workers with knowledge and skills to

manage the patients. In the absence of a known cause, it was decided to offer symptomatic care. The objective is to relieve

symptoms, offer primary and secondary prevention for disability and rehabilitation to improve function. Initial management

focuses on the most urgent needs of the patient and the immediate family until ‘stability’ is achieved. The most important

needs were considered as seizure control, management of behavioural and psychiatric difficulties, nursing care, nutritional

and subsequently, physical and cognitive rehabilitation. This paper summarises the processes by which the proposed

guidelines were developed and provides an outline of the specific treatments currently being provided for the patients.
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Introduction
Nodding Syndrome is a poorly understood

neurologic disorder of  unknown aetiology that

affects children and adolescents in parts of sub-

Saharan Africa. There are probably between 5000 -

10,000 affected children in East Africa1. This

phenomena  was first reported in Tanzania in 1960’s2

and subsequent reports have come from Liberia3,

South Sudan4, 5 and Northern Uganda where there

are several thousand affected individuals6, 7. It however

may have existed earlier in Uganda as Nakalanga

syndrome8-11. The syndrome as seen in Northern

Uganda and South Sudan is characterized by head

nodding and complicated by a variable presence of

other seizure types, cognitive and motor decline,

wasting, stunting, behaviour and psychiatric

difficulties. Five clinical stages with deteriorating

seizures, neuro-cognitive, physical and psychiatric

disability can be identified in Ugandan patients. These

include a prodrome; development of head nodding

and cognitive impairment; other seizure types;

multiple complications and, severe disability. Recent

studies have concluded that the head nods are due

to atonic seizures12 and that this epidemic epilepsy

syndrome may be classified as probably symptomatic

generalised epilepsy (Richard Idro, unpublished). This

paper is a summary of proposed guidelines for the

management of Nodding Syndrome in Uganda.

Case definitions

The first International Scientific Meeting on Nodding

Syndrome held in Kampala (Uganda) from 30th July

to 1st August 2012 agreed on and adopted the

following case definitions for Nodding Syndrome13:

a) A suspected case: Is reported head nodding in a

previously normal person; head nodding was
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defined as repetitive, involuntary drops of the

head to the chest on two or more occasions. This

case definition is used at the community level.

b) A probable case: Is a suspected case with:

v Both of the following major criteria:

Ø Age at onset of nodding between 3 and 18 years

old

Ø Frequency of nodding 5 to 20 per minute

v Plus at least one of the following minor criteria:

Ø Other neurological abnormalities (cognitive

decline, school dropout due to cognitive/

behavioural problems, other seizures or

neurological abnormalities)

Ø Clustering in space or time with similar cases

Ø Triggered by food and/or cold weather

Ø Stunting or wasting

Ø Delayed sexual or physical development

Ø Psychiatric symptoms.

v A confirmed case: Is a probable case plus a

documented nodding episode that is:

Ø Observed by a trained healthcare worker, or

Ø Videotaped or,

Ø on EEG/EMG.

These case definitions are to be reviewed and

modified as new data becomes available. The same

case definitions are applied in this document.

Development of the guidelines

As part of the Ugandan Ministry of Health clinical

response to the disease, in February 2012, the

Director General of  Health Services constituted a

team of nine health workers to develop a manual

on treating Nodding Syndrome14. This manual aims

to guide the training of health workers and provide

them with knowledge and skills to manage the

patients. The multidisciplinary team comprised of  a

nurse, health systems and public health specialist,

occupational therapist, nutritionist, paediatrician and

peadiatric neurologist, physicians and psychiatrists and

was later joined by a manager, an obstetrician/

gynaecologist and also received input from a

physiotherapist and a speech and language therapist.

Initial meetings identified the most important

difficulties in individuals with the syndrome and

developed a problem list that guided potential

interventions. Sources of  data included published

clinical reports from Tanzania15, 16 and South Sudan4,

17, and case investigations by the Ministries of Health,

World Health Organization (WHO) and the US

Centers of Disease Control (CDC) in Uganda and

South Sudan5, 18, 19. Clinical evaluation reports of two

sets of patients (8 patients in 2009 and 22 in 2012)

brought from Kitgum district to Mulago hospital in

Kampala for detailed assessments and better

understanding of the syndrome provided a guiding

resource for the interventions36. Lack of  randomised

trials for these interventions however underpins the

strength of  evidence. Lastly, current guidelines for

specific disease conditions in the country were

adapted as appropriate e.g. in the management of

severe malnutrition20, 21.

Overview

In the absence of a known cause, a decision was

taken to offer symptomatic care. The objective is to

relieve symptoms, offer primary and secondary

prevention for disability and rehabilitation to

improve function. This is a long-term process to be

provided by a multidisciplinary team composed of

clinicians, nurses, therapists, social workers and

teachers. It is suggested that initial management

focuses on the most urgent needs of the patient and

the immediate family until ‘stability’ is achieved. The

goal is optimal functioning in adulthood.

Importantly, health services should be in a stimulating,

supporting and caring environment to be able to:

Identify the immediate needs of patients;

Offer or refer for inpatient care to manage

complications;

Provide outpatient screening and treatment and

subsequent follow up care;

Provide psychological and social support for families

of children with this chronic and disabling condition;

Provide rehabilitation services with occupational,

physio and speech and language therapy to improve

and restore some of lost functions and prevent

further disability;

The most important and urgent needs were

considered as seizure control, management of

behavioral and psychiatric difficulties, nursing/burns/

wound care, treatment for parasitic infections

including microfilaria and helminthes, nutritional and

subsequently, physical and cognitive rehabilitation.

Other important areas included sexual and

reproductive health issues as shown in table 1.
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Table 1: Main components of  the management of  patients with Nodding Syndrome Identification

and treatment of severe complications

Seizure control

Management of behavioural, social and psychiatric difficulties

Management of malnutrition

Treatment for parasitic infections including microfilaria and helminthes and vector control

Nursing care

Assessment and rehabilitation of functional difficulties and disabilities

Sexual and reproductive health services

Follow up care Surveillance, documentation, community education and engagement

This management guideline was presented at the first

International Conference on Nodding Syndrome in

Kampala, Uganda, in July 2012. A hierarchical model

to deliver the services was proposed to include

emergency care, inpatient, outpatient and

community-based care as shown in figure 1.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Reception of a person with suspected Nodding 
Syndrome 

 

Assess a person using the case definition of nodding 
syndrome and categorize child as: 

Assessment for medical risks and needs:  

M edical, nutritional  and reh abi litatio n needs , nursing, psychiatric d isorders and social support;  
1. Classify patients as: high or low medical ri sks or needs 

2. Decid e type and  wh ere care should be provided   

Low medical risk and 

needs; Community based 

care and prevention:  
Nodding  syn dro me patients 

need long term 
rehab ilitation. Occupational 
therapy, special needs 
education, educat ion on 

prevention of risk facto rs  
to life given degree of 
disabil ities  

 

Low medical risk and 

needs; 

Outpatient care 

needed: Patient has  
some co-mo rbidity but 
n ot life threatening.  No 

major risks to life. 
Patient  requires 
min imal help to 
accomplish activities of 
d aily livin g (ADL).  

 

  Confirmed Case of 
Nodding Syndrom e 

Probable Case of 
Nodding Syndrome 

Not a Case of Nodding 
Syndrome 

Transfer to the general routine 
medical care system for further 

assessment and management 

High medical risk and 

needs; Inpatient care 

needed: Patient has 
disablin g co-morbidities 

e.g. h eart failure, repeated 
co nvuls ions,  multiple 
injuries and  septic 
wounds, severe disruptive 

behaviour such as 
wandering aw ay,  and 
restlessness.  

  

High medical risk and 

needs; Emergency care 

needed:  Patient has life 
threatening co-

morbidities e.g. severe 
anemia with  heart failure, 
hypoglycemia, severe 
protein en ergy 

malnutrit ion, intractable 
co nvuls ions (status 
ep ilepticus).  

 

Figure 1: Algorithm for the management of patients with nodding syndrome (Figure adapted from

the revised training manual)
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Medical management of Nodding syndrome

Emergency care

Emergency care is indicated for patients with life

threatening co-morbidities including status epilepticus,

severe anaemia, hypoglycaemia and hypothermia

especially in severely malnourished patients, extensive

burns and other severe injuries.

i. The initial treatment for status epilepticus should

be an intravenous benzodiazepine (Diazepam

0.3mg/kg, Midazolam 0.3mg/kg or Lorazepam

0.1mg/kg). Lorazepam would be the drug of

choice but there are difficulties with storage and it

is not readily available in many resource limited

settings. Subsequent doses of  anticonvulsants

should follow local protocols for status epilepticus.

It should be noted that the risk of status epilepticus

may be higher during febrile illnesses, pregnancy

and labour.

ii. Severely anaemic patients (haemoglobin <5g/dl)

with under nutrition should be offered packed

blood cell transfusion at 5 -7 mL/kg if there is

concurrent congestive cardiac failure. In the absence

of the latter, whole fresh blood transfusion, 10

mL/kg should be considered. In either case,

transfusion should be slow for over three hours

and with frusemide a diuretic.

iii. In children with under nutrition and dehydration,

give the rehydration solution for malnutrition

(ReSoMal) at 5mL/kg/hr for the first 2 hours,

then 5-10mL/kg ReSoMal alternating with

therapeutic milk formula 75 (F75) every hour for

up to 10 hours. Any impairment of  consciousness

should be treated as shock. Shock from

dehydration and sepsis are likely to co-exist in

patients with severe acute malnutrition. In this case

give 10% glucose at 5 ml/kg and initiate

intravenous antibiotics. Continue fluid therapy with

intravenous half-strength Darrow’s solution with

5% glucose, Ringer’s lactate with 5% glucose or

0.45% (half-normal) saline with 5% glucose; in all

cases, at 15 ml/kg. After two hours, continue

rehydration with a nasogastric tube ReSoMal at 5

-10 mL/kg and alternating hourly with F75 for

10 hours20.

iv. In the event of extensive burns or other severe

injuries, the local protocol for the management

of burns and trauma should be applied.

v. Suicidal ideation, attempted suicide and acute

severe behaviour problems can occur

independently or as a pre-ictal, ictal and post-ictal

phases of a seizure. Emergency psychiatric

management should ensure safety of both the

patient and others. In a severely disturbed child,

give diazepam 0.3mg/kg IV stat and repeat only

once if  necessary. Full psychiatric assessment is

mandatory when the patient settles. In addition,

assess and treat any organic and co-morbid

medical condition.

Non emergency inpatient care

Patients with disabling but non emergency medical

conditions and co-morbidities should be managed

as inpatients. These may include:

i) Patients with repeated convulsions or a sudden

increase in the number of tonic clonic seizures

over and above the usual seizure frequency may

be at risk of injury or progression to status

epilepticus. In these patients, a precipitating event

for the increasing seizures (e.g. acute febrile illness,

poor adherence, etc.) should be sought and

managed. The anticonvulsant drug dose may be

titrated upwards. Caution is however advised

especially with rapid increases in the dose of

anticonvulsants as the pharmacokinetic properties

and metabolism of these drugs in patients with

Nodding Syndrome especially in the presence of

malnutrition are unknown.

ii) Patients with burns requiring admission (e.g. burns

of the hands, feet or groin), those with multiple

or severe injuries and septic wounds. Wound care

with appropriate dressing and debridement if

indicated, administration of antibiotics and a

booster dose of tetanus toxoid vaccination may

be provided. Consideration should also be given

for the extra demand of nutrients due to open

skin.

iii) Patients with severe and disruptive behaviour such

as wandering and restlessness should be managed

in conjunction with psychiatry services. Psychiatric

assessment should establish reasons for wandering

or restlessness.

iv) Patients with other childhood illnesses requiring

inpatient care such as pneumonia, diarrhoea with

severe dehydration and severe malaria.

Management for these conditions should follow

usual standards of care for patients without

seizures disorders.

Essential investigations include thick and thin blood

smears for malaria parasites, blood glucose, complete

blood count, peripheral blood film and ESR, blood

chemistry for liver and renal function and electrolytes

and creatine kinase. In addition, a diagnostic

electroencephalogram recording and a skin snip (for

a diagnosis of Onchocerca volvulus and Mansonella perstans)
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should be obtained in all patients. Blood cultures,

lumbar puncture for cerebrospinal fluid and brain

imaging with brain MRI and/or CT scan should be

performed as indicated. Lumber puncture is

indicated in patients with features suggestive of

meningitis or trypanosomiasis. In the case of  repeated

uncontrolled seizures and maybe new neurological

signs/symptoms one should envisage serology for

Taenia solium cysticercosis. Skull and limb x rays to

exclude fractures from injuries, chest x rays for

evidence of chest infection and x-rays of the wrist

to determine bone age may also be performed.

Outpatient care

Outpatient care is offered to patients with non-life

threatening co-morbidity and no major risk to life.

This is the standard of care for most patients with

Nodding Syndrome. These patients require only

minimal help to accomplish activities of  daily living.

Treatment includes anti epileptic drug therapy,

nutritional therapy and rehabilitation with ready to

use therapeutic feeds (RUTF), nursing care, cognitive

stimulation, physical, occupational and speech and

language therapy, and attending to sexual and

reproductive issues.

Community based care and prevention

This is care provided to cater for the long term needs

and rehabilitation of  patients. It includes provision

of physical, occupational and speech and language

therapy; adaptive services, return to school and

special needs education support, prevention of risk

factors for disease and injuries especially in the

presence of  disabilities. These interventions become

even more relevant with improving seizure control

and a more ambulant patient. Community education

on the syndrome, health promotion services, disease

surveillance and monitoring of  treatment effects

should form important components.

Specific therapies

Anti-epileptic drugs

In Ugandan patients, the main seizure type in

Nodding Syndrome, head nodding, has been

determined to be an atonic seizure12. Other seizure

types including absence, tonic clonic and myoclonic

seizures may develop 1-3 years after the initial signs.

Some patients also develop behaviour and psychiatric

difficulties, (Richard Idro, unpublished). In the choice

of anti epileptic drugs, we wanted an efficacious,

safe and cheap drug against epilepsies with multiple

seizure types and with some activity against

behavioural and psychiatric difficulties. There are no

clinical trials that have examined antiepileptic

medications in Nodding Syndrome. Anecdotal

reports among patients with head nodding from

Tanzania suggest a decrease in seizure frequency when

they used phenytoin and Phenobarbitone either

individually or in combination16. These two are the

most common antiepileptic drugs in the affected

communities. In developing the guidelines,

carbamazepine was not considered because of risk

of precipitating myoclonic jerks22. Instead, the types

of  seizures in these patients suggested sodium

valproate may be a better option23, 24 Sodium

valproate is also active against some behavioural

difficulties like aggression and impulsive behaviour25,

26. It is suggested to start with 10mg/kg/day in two

divided doses and increase the dose by 5mg/kg/

day increments until seizure control is achieved or

the maximum dose is reached. We suggest a

maximum dose of 40mg/kg/day in children.

Preferably, a single brand should be used consistently

as absorption characteristics may differ among

brands. The pre-treatment liver function should be

determined before initiation of  therapy and used in

monitoring treatment toxicity.

On each review visit, patients should be assessed for

seizure control and for side effects of  medications.

These include excessive weight gain, liver toxicity

(manifesting with deranged liver function, jaundice

or abnormal bleeding) and skin rash. The increased

risk of  fetal malformations with using sodium

valproate in females in the reproductive age group

may limit its use27. It is important to counsel such

patients to avoid pregnancy or use second line drugs.

Applying these guidelines in a cohort of 22 children

studied in Mulago, there was a 57% reduction in

total seizures burden 2-3 weeks after initiation of

sodium valproate. Reduction was observed in both

clusters of head nodding and number of tonic clonic

seizures. The dose range of  sodium valproate was

then 15-25mg/kg/day. We however do not have a

recommendation on how long treatment should

continue and on weaning (except advise against

abrupt cessation of therapy) as it is still early days

with use of  this treatment regime. This information

will possibly be available in future revisions of the

guidelines. Additional information on the use of

sodium valproate may be found at: http://

www.netdoctor.co.uk/brain-and-nervous-system/

medicines/epilim.html.    The suggested second line

anti-epileptic drug is lamotrigine. Levetiracetam is

also an option28-30. To date there is no experience
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with the use of these two drugs in Nodding

Syndrome. They may be considered in cases of

severe sodium valproate toxicity31, failure of response

to adequate doses of sodium valproate - 40mg/

kg/day, pregnancy or girls in the reproductive age

group32. Lamotrigine is a fairly safe drug but severe

skin rashes or reaction may develop. For this reason,

the dose should be titrated upwards very slowly. The

usual maintenance dose in other childhood epilepsies

is 1–10 mg/kg/day in 1–2 divided doses and the

maximum daily dose is 200 mg in children under 12

years and 400mg in those 12 years or older.

Levetiracetam may be associated with behaviour

problems especially in children30, 33. Anecdotal reports

from Tanzania indicate Phenobarbitone and

probably phenytoin may be used16 (table 1). The

benzodiazepines, Clonazepam and Clobazam have

been suggested for short term therapy in cases of

sharp increases in seizures. Clearly, clinical trials are

urgently needed to determine the best treatments

Table 2: Advantages, disadvantages and side effects of  suggested antiepileptic drugs for nodding

syndrome
Antiepileptic Oral Dosing Advantage Disadvantage Main side effects

Antiepileptic
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continuation of table 2

Doses based on paediatric drug information from Up-to-date     website: http://www.UpToDate.com

Malnutrition and nutritional rehabilitation

Nodding syndrome is associated with both acute

(wasting) and chronic (stunting) malnutrition. In

particular, extreme short stature or stunting which is

out of proportion of the degree of malnutrition is

a feature in many patients. The cause of  this is yet

unknown. Head nodding, which may be precipitated

while eating local foods, may contribute to

malnutrition. Interestingly, eating non-local food has

not been observed to precipitate nodding. Other

factors contributing to and worsening the

malnutrition include the epileptic encephalopathy

with disturbed behaviours, cognitive impairment and

weak jaw muscles for mastication. Anthropometric

measures of the child (weight, height, head

circumference and mid upper arm circumference)

should be documented on initial contact and at each

visit and at least every six months. Nutritional

rehabilitation and supplementation with

micronutrients are key components in the

management.

Nodding Syndrome verification reports in

Uganda have consistently shown that more than half

of patients have acute malnutrition. A blanket

supplementary feeding program has therefore been

put in place for families of  all patients. The severely

malnourished child with medical complications

should be treated as an inpatient and one with

uncomplicated malnutrition as outpatient20, 21.

Inpatient therapeutic care aims to stabilise patients

with medical complications such as hypoglycaemia,

hypothermia, severe dehydration, severe anaemia

and life threatening infections. Administer first line

antibiotics (oral amoxicillin 50-100mg/kg in three

doses for seven days or Gentamicin IV/IM 3–5 mg/

kg for seven days plus intravenous Ampicillin 50mg/

kg six hourly for seven days. If  there is no

improvement within 48 hours, use Gentamicin IV

or IM 7.5mg/kg daily for 7 days plus

Chloramphenical 25mg/kg six hourly20.
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Modest deficiencies of vitamin B6 and

selenium have been described in patients with

Nodding Syndrome18, 19. The combined mineral and

vitamin supplements in the specialised nutritional

therapeutic feeds provide most micronutrient

requirements and unless the therapeutic feeds are not

provided, patients may not need additional

supplements. It is however suggested that treatment

should initially include daily vitamin B complex and

a single dose of vitamin A 200,000 IU to patients

without oedematous malnutrition. Patients with

oedematous malnutrition should only receive vitamin

A if there are signs of severe deficiency such as

corneal changes; otherwise, this is delayed until after

resolution of oedema. Iron should only be

administered if a patient has very severe anaemia

(Hb <4 g/dl) otherwise, should be delayed until after

stabilization. Following the development of  the

guidelines, a pilot study of  seven children suggested

that vitamin D deficiency may be common in

patients with Nodding Syndrome; six of seven

children had moderate or severe vitamin D

deficiency. Anti epileptic drugs may precipitate or

worsen Vitamin D deficiency. The need for

supplementation with Vitamin D should be

investigated urgently36.

Behaviour, Social and Psychiatric difficulties

Compared to children in the general population,

children with epilepsy have almost double the

prevalence of behaviour and psychiatric difficulties34,

35. Some of these behaviours can be modified

positively or, rarely, negatively by sodium valproate.

Patients with Nodding Syndrome and their caregivers

too experience a higher burden of behaviour and

psychiatric difficulties causing significant distress.

These difficulties appear to be similar to those found

in other epilepsies and include psychotic experiences

which may manifest as wandering or aggressive

behaviour, other problematic behaviours such as

impulsivity, emotional and mood disorders and

cognitive decline36. Depression and anxiety, including

post-traumatic stress disorder, have been associated

with the syndrome37. Progressive cognitive decline

results in impaired intellectual development. Effects

on learning may be further compounded by

associated behavioural difficulties and emotional

disorders34, 38 . The chronicity of the syndrome makes

experiences of behavior difficulties even more likely

and, undoubtedly increases the burden of living with

the disease. Thus, management should include an

assessment for and treatment of  these disorders. In

other epilepsies, learning difficulties may be directly

related to the epilepsy or better the ensuing epileptic

encephalopathy and its management or are adverse

effects of medication34, 38. The pathogenesis of

cognitive decline and learning difficulties in Nodding

Syndrome has not been elucidated but some of the

factors in other epilepsies may be at play.

Behaviour problems in children are usually

reported by the caretaker but may also be observed

in the clinic. Children with such difficulties are at

particular risk of getting lost, exposure to physical

injury and being abused. Other issues include stigma,

child abuse and neglect. There is need to document

and provide a management plan for each difficulty.

The psychiatry assessment should include an

examination of  the patient’s mood, perception,

cognition and thoughts. On the other hand, caretakers

and families of patients may have adjustment

problems, depressive and anxiety disorders. These

conditions together with social stigma associated with

Nodding Syndrome can affect access to and type

of  health care for patients.

Management should include counseling for patients

and their caretakers and referral of those with severe

symptoms to mental health services for drug therapy

(e.g. anti depressant and anti psychotic drugs) and

other interventions. Counseling of  the patient and

caregiver includes education about the illness, talking

about and finding solutions to the emotional, social

and behavioural problems, and follow up care.

Microfilaria and helminthic treatment

Nodding Syndrome has been associated with

infestation with Onchocerca volvulus and Mansonella

perstans. Although no casual relationship has been

demonstrated, targeted responses against these filarial

parasites and their vector – e.g. the black or Simulium

fly - is a prudent option. Current interventions include

aerial spraying against the vector and mass treatment

of all people living in the affected areas with the

antifilarial drug, ivermectin. Rivers in areas with

prominent rapids are sprayed together with

application of  larvicides in areas where vegetation

obstruction would limit contact of breeding sites

with the insecticide. Ground application of  larvicides

in targeted breeding areas is also an option39, 40. The

insecticide used in Uganda and elsewhere is

Temephos, a non-systemic organophosphate

insecticide. Ivermectin is only active against the larval

forms but not the adult parasite and so, has to be

administered biannually over at least 10 cycles – the

lifetime of the female adult parasite. Because
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ivermectin is currently administered every 6 months

to the whole population as part of the public health

response, patients testing positive for microfilaria in

health units may not require additional treatments.

Secondly, due to the high prevalence of  intestinal

helminthes in these rural setting, a single dose of

Albendazole 400mg is recommended. This may be

repeated every 6 months. Caution is however advised

with Albendazole if the area is endemic for

neurocysticercosis as Albendazole may exacerbate

latent cysts with ensuing symptomatic seizures or

worsen already existing seizures41.

Nursing care

Important nursing care issues include parental

education on epilepsy and seizure management, use

and side effects of anti epileptic drugs and treatment

adherence, hygiene, nutrition, safety, injury prevention

and wound care. Children with frequent seizures

require supervision to prevent injury. Parents and

guardians should be educated on the importance of

adherence to anti epileptic drugs, how to store them

and report on adverse events of  drugs. Encourage,

teach and supervise self  care, feeding, toileting,

hygiene and monitor growth. Observe that

vaccinations are up to date; promote use of

insecticide treated mosquito materials for malaria

prevention, and in case of any infections, treatment

should be initiated at the earliest opportunity as any

untreated infections increases seizures. Parents should

be discouraged from restraining children with ropes.

Wounds should be cleaned and dressed daily and

parents taught how to keep the wounds dry and

clean. Advise parents on food preparation and guide

to perform daily exercises to prevent muscle atrophy,

a positive attitude, storytelling and play therapy to

help with concentration, memory and stimulation.

Lastly, the nurse should promote education of  the

whole community.

Functional difficulties and disabilities

Assessment

Nodding Syndrome is associated with multiple co-

morbidities or functional difficulties. The most

common difficulties include motor, behaviour and

psychiatric difficulties and declining cognitive function

and difficulties with personal care. The behaviour

difficulties include anxiety, fear, mood and personality

change and aggression. All should be assessed for

individually and the assessment repeated during

follow up visits to document any progression or

improvements with therapy. In addition, children

with Nodding Syndrome are at an increased risk of

injury, burns, drowning or getting lost. In the physical

examination, the clinician should therefore conduct

a survey for any injuries and evaluate for activities

of daily living including feeding, self care (toileting,

bathing and dressing) and mobility. Changing

concerns from childhood to adult life will call for

adjustments in treatment and priorities. The child’s

physical ability should be classified using the Gross

Motor Function Classification System42, 43. This five

level instrument of increasing disability is based on

self-initiated movement with emphasis on sitting,

transfers and mobility, and immediately gives an

overview of  the patients needs, helps in

communication with other health workers and in

monitoring improvements. The speech may be

unclear and patients may be confused and

disoriented especially during and up to 24 hours

following a seizure. Communication difficulties may

arise from impaired cognition, seizures or muscle

weakness. Cranial nerve palsies are uncommon. Partly

because of the decline in cognitive ability or repeated

seizures, many children drop out of school.

Document the presence of any of these difficulties

and provide a management plan for each.

Rehabilitation

The total effect of the above difficulties is on the

overall function of the child. Rehabilitation should

address global development. Comprehensive

rehabilitation entails assessing all aspects of function

and planning for appropriate remediation. It should

focus on maintaining functions where appropriate,

promote compensatory adaptations for functions

already lost, and prevent secondary consequences of

disabilities. The aim is improving functioning of

children with mild to moderate disability and

achieving independence in the severely impaired. The

functional goal is to achieve the most effective mode

of locomotion and self-care skills, with assistive

devices if necessary44.

Both fine and gross motor domains may be affected.

A child may fail to walk due to poor co-ordination,

weakness, lack of  balance, deformity or due to

contractures. Strengthening exercises, activities to

improve balance and passive movement of joints

can be employed. For gross motor skills, activities

like jumping, playing in sand, skipping or simple

games may be helpful. If balance is affected,

swinging and playing on a trampoline are suggested.

Mobility devices such as braces and calipers may be

useful. Fine motor skills - reaching, grasping,
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manipulation and releasing – may be grossly affected.

Activities such as stacking toys, sorting and playing

with jigsaw puzzles are suggested. Aspects of

cognition that can be affected include memory,

concentration, judgment and orientation. Suggested

activities include painting, crayoning, simple numerical

skills and group activities.

In those with feeding difficulties, positioning is vital

and jaw control is helpful in impaired mouth function.

Sucking and blowing bubbles through a straw can

help strengthen mouth control especially when a child

drools. Function devices can also be employed to

assist a child feed self, independently. Clothing and

latrines should be adapted to suit the child’s level of

ability.

Interventions for speech difficulties depend on the

cause. If speech difficulty is as result of muscle

weakness, lip, tongue and mouth exercises can be

performed. If  due to cognitive dysfunction, activities

that build concentration, attention, imitation and play

may be helpful. If  permanently impaired,

augmentative and alternative communication skills

such as sign language gestures and use of pictures

are suggested.

Nutritional rehabilitation should continue at home

beyond the duration of  the Ready Therapeutic Feeds

for severe malnutrition. Patients should be provided

with an adequate and balanced diet. The same food

which other family members eat may be sufficient

but because of motor difficulties, patients tend to

eat slowly and therefore supervision may be necessary.

In addition, if there are problems with mouth and

jaw control, the food should be smashed to ensure

intake. During each clinic follow up, weights and

heights should be taken to monitor progress and to

identify patients who may need additional

interventions.

Reproductive Health Services

Important reproductive health issues in Nodding

Syndrome include prevention of sexual abuse,

prevention and treatment of sexually transmitted

infections (STI)/HIV/AIDS; safe motherhood and

community based sexual reproductive health

programmes. In addition, there is the question of

maternal nutrition and antiepileptic drug use prior

to and during pregnancy and breastfeeding.

a) Sexual Abuse

Because of impaired cognitive function, patients with

Nodding Syndrome are prone to sexual violence.

The risk is increased among those with wandering

behaviour. It should be kept in mind that the

perpetrator may be a family member. The healthcare

provider should be able to routinely screen for sexual

abuse and provide for appropriate care to victims.

This should include counseling (including trauma

counseling to victims and their families), psychosocial

support, a HIV test and a pregnancy test if eligible

and provision of post exposure HIV prophylaxis

according to national guidelines. Document all cases

of  abuse by carefully recording the history, clinical

exam and collecting forensic evidence and refer for

legal services. In addition, the health worker should

screen for and treat STI.

b) Safe motherhood

Safe motherhood is a concept that no woman, fetus

or baby should die or be harmed by pregnancy or

birth. Clinical care and services needed by the mother

(antenatal, antepartum, postpartum and emergency

obstetric care) and her baby should be according to

routine standard of care. However, many patients

with Nodding Syndrome have malnutrition and may

benefit from supplemental feeding during both

pregnancy and breast feeding. Labour should also

be managed according to routine standards of care

but the increased risk of seizures and status

epilepticus in a mother in a stressful condition should

be prepared for. Delivery should preferably be in a

centre that can offer intravenous anticonvulsants and

equipped for comprehensive emergency obstetric

care (i.e. able to offer emergency caesarean section.

In addition, the possibility of  malformations in a

baby exposed to anticonvulsants should be born in

mind.

c) Antiepileptic drug use

Girls of reproductive age should be given sodium

valproate with caution and were possible use drugs

like lamotrigine or levetiracetam. A discussion on

contraception with the family is advisable. As in all

pregnancies, daily administration of folic acid is

recommended during pregnancy including for those

on anticonvulsant drugs. The risk of  seizures may

be higher during pregnancy. Partly because of

physiological changes associated with pregnancy such

as an increased body fluid, serum levels of

anticonvulsant drugs may fall to sub-therapeutic

levels. It is therefore even more important to counsel

and ensure adherence. Adjust the anticonvulsant doses

as required. Where possible, determining the serum

levels of the anticonvulsant drugs may be useful.

Because of the possible teratogenic effects of sodium
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valproate, patients at risk of pregnancy or intending

to get pregnant should be offered second line

anticonvulsants instead27. In those conceiving while
on sodium valproate, check maternal serum levels
of alpha fetoprotein by twelve weeks of gestation
and perform ultrasonography to screen for possible
congenital abnormalities and change to second line
anticonvulsants.

d) Community based programmes

The health provider should be able to empower
parents and the community to prevent sexual abuse
and work with them to deliver reproductive health
services to the patients. A programme should be
put in place to prevent sexual abuse, physical violence
and neglect, identify and help patient’s access services.
Such services may include community education by
Village Health Teams or through health worker
outreaches, the media, IEC materials, and by
working with stake holders including the child
protection services.

Follow up care

Follow up evaluation is carried out in patients who
have had a full evaluation at the initial assessment
and should involve the patient’s family. The aim is to
document any changes in the condition under
treatment whether improving or worsening. At each
follow up visit, patients should be assessed for seizure
control, medication side-effects, nutrition, disability,
psychological and social issues, and other common
childhood problems such as infections and injuries.
Follow up visits may initially be conducted every 2
weeks until there is seizure control and later, monthly.
The initial management plan should be revised
according to findings on the visit. With clinical
improvement, follow up visit intervals may be
increased further.

Surveillance and documentation

Healthcare workers should systematically document
all cases of Nodding Syndrome to help characterise
the epidemiology and monitor effectiveness of
interventions using the Integrated Disease Surveillance
and Response system45. This is a strategy of  all
surveillance activities and includes case detection,
investigation, confirmation reporting, analysis and
interpretation and Public Health Action. It spans from
the community to the formal health care system. At
community level, Village Health teams (VHTs)
identify suspected cases using a simplified
“community case definition” based on WHO August
2012 criteria for confirmed, probable and suspect
cases of Nodding Syndrome and report these to

the nearest health facility. The VHTs also help follow-
up cases that have returned from the health facilities.
Healthcare workers at peripheral health facilities use
“suspected case definition” to detect/identify cases.
The suspected cases are referred to designated
screening and treatment centres where detailed clinical
evaluation is carried out by trained workers using a
“probable case definition” and case investigation
form, figure 2. Such systematic epidemiologic and
clinical data collection and analysis will facilitate better
planning to improve service provision and guide
development of hypothesis driven research.
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Figure 2: Surveillance for Nodding Syndrome

Conclusions
This is an evolving document and clearly revisions

will in future be needed as more data become

available. Already, a section on reproductive health

was added during the first revision14 and more may

come. To date, a total of  162 health workers have

been trained on these guidelines in two sittings. These

health workers are now deployed and offering care in

the Nodding Syndrome screening and treatment

centres in the country. Support supervision reports

suggest that the medical and surveillance components

of the management guidelines are being implemented

confidently but there are still some difficulties with

rehabilitation services partly because of  limited such

personnel. Because Nodding Syndrome is the subject

of intensive research, cooperation and collaborations

with other biomedical scientists in carrying out research

is strongly encouraged.
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