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in Mexico during COVID-19: an
interrupted time series analysis of
health information system data

Svetlana V Doubova

ABSTRACT

Introduction The COVID-19 pandemic has disrupted
health systems around the world. The objectives of this
study are to estimate the overall effect of the pandemic
on essential health service use and outcomes in Mexico,
describe observed and predicted trends in services over 24
months, and to estimate the number of visits lost through
December 2020.

Methods We used health information system data for
January 2019 to December 2020 from the Mexican
Institute of Social Security (IMSS), which provides health
services for more than half of Mexico’s population—65
million people. Our analysis includes nine indicators of
service use and three outcome indicators for reproductive,
maternal and child health and non-communicable disease
services. We used an interrupted time series design and
linear generalised estimating equation models to estimate
the change in service use and outcomes from April to
December 2020. Estimates were expressed using average
marginal effects on the risk ratio scale.

Results The study found that across nine health services,
an estimated 8.74 million patient visits were lost in Mexico.
This included a decline of over two thirds for breast and
cervical cancer screenings (79% and 68%, respectively),
over half for sick child visits and female contraceptive
services, approximately one-third for childhood
vaccinations, diabetes, hypertension and antenatal

care consultations, and a decline of 10% for deliveries
performed at IMSS. In terms of patient outcomes, the
proportion of patients with diabetes and hypertension

with controlled conditions declined by 22% and 17%,
respectively. Caesarean section rate did not change.
Conclusion Significant disruptions in health services
show that the pandemic has strained the resilience of

the Mexican health system and calls for urgent efforts

to resume essential services and plan for catching up

on missed preventive care even as the COVID-19 crisis
continues in Mexico.

BACKGROUND

In a time of health crisis, high-quality, resil-
ient health systems have two tasks: respond to
the emergency and maintain provision and
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Key questions

What is already known?

» High-quality, resilient health systems should respond
to crises while maintaining provision and quality of
essential health services.

» [n May to July 2020, the WHO and the Pan American
Health Organization surveyed Ministries of Health on
perceived disruptions in essential health services.
Disruptions in health services were reported by
nearly all countries.

» Little empirical evidence exists on the magnitude
of the disruptions, particularly in low-income and
middle-income countries.

What are the new findings?

» Using data from the health information system of the
Mexican Institute of Social Security (IMSS), we found
significant disruptions in reproductive, maternal and
child health and non-communicable disease (NCD)
services and outcomes during the first 9 months of
the COVID-19 pandemic (April to December 2020).

» The most affected services included breast and cer-
vical cancer screening (—79% and —68% declines),
followed by sick child visits (—66%), contraceptive
services (—54%), child vaccinations (—36%), diabe-
tes and hypertension care (—32% declines in both)
and antenatal care (—27%). Overall, we estimate
that 8.74 million visits were missed from April to
December 2020 across these nine health services,
including approximately 1.1 and 0.5 million fewer
women screened for cervical and breast cancer, re-
spectively, 664 152 fewer antenatal care consulta-
tions and 4.2 and 2.0 million fewer consultations for
diabetes and hypertension.

quality of essential health services.' > Repro-
ductive, maternal and child health (RMCH)
and non-communicable disease (NCD) care
are essential health services that prevent
avoidable morbidity and mortality." * *

Since early 2020, the COVID-19 pandemic
has strained governments and health systems,
causing devastating economic and health
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Key questions

What do the new findings imply?

» IMSS provides healthcare for more than half of Mexico’s population.
The consequences of 8.74 million fewer patient visits for nine es-
sential health services could be substantial if immediate measures
are not taken to address these gaps.

» Our findings call for adoption of effective strategies to resume es-
sential health services, adapt service provision during the pandemic
(eq, telehealth) and catch up on missed healthcare including cancer
screenings, child vaccinations and routine monitoring of patients
with NCDs.

consequences. Governments implemented heteroge-
neous strategies to limit the spread of COVID-19 and
to withstand health shocks.! > ® Responses to COVID-19
included resource redistribution towards COVID-19,
wide-scale testing, closures of non-essential businesses
and schools, and physical distance restrictions (eg,
curfews, lockdowns), among others.” ™

In May to July 2020, WHO and the Pan American Health
Organization (PAHO) surveyed Ministries of Health
on perceived disruptions in essential health services.' "
Disruptions in health services were reported by nearly
all countries, and more so in low-income and middle-
income countries (LMICs) than high-income countries.
The primary causes of reported disruptions were a mix of
demand and supply factors, including health workforce-
related disruptions (eg, clinical staff redeployment to
provide COVID-19 relief or insufficient staff to provide
services), fear of contagion and mistrust by the commu-
nity, patients not presenting themselves at facilities and
financial difficulties caused by the lockdowns." '’ In addi-
tion, two studies from Nepal and Mexico on the early
effects of the pandemic alerted of a potential upsurge in
maternal deaths, stillbirths and neonatal deaths.!' 2

Mexico is facing a heavy toll from the COVID-19
pandemic. In the year following the first known case on
28 February 2020, the disease had spread to almost 2.1
million people and killed more than 185 000 people,
resulting in one of the highest case fatality rate in Latin
America.” COVID-19 cases increased steadily during 2020
in Mexico, with the majority of the new COVID-19 cases
reported in the most populated areas, such as Mexico City
and the State of Mexico followed by the states of Nuevo
Leon, Guanajuato, Sonora and Jalisco.'* As a response
to the pandemic, the Mexican government promoted
physical distancing, but did not promote the use of face
masks, nor did they perform massive-scale testing. Public
and private health sectors repurposed multiple hospitals,
reallocated health personnel and diverted medical equip-
ment and supplies to treat COVID-19 patients. However,
few strategies were implemented to ensure continuity of
essential health services, including for RMNCH and NCD
care.

The Mexican Institute of Social Security (IMSS) is the
largest healthcare provider in Mexico. IMSS provides

healthcare through its network of primary, secondary
and tertiary care to more than half of the Mexican popu-
lation—65 million people, primarily people employed
in the formal labour market and their families. Whereas
people without social security (such as informal workers
or people living in remote areas) receive care at decen-
tralised Ministry of Health facilities in each Mexican
state or in the private sector. IMSS implemented a series
of measures to respond to the pandemic. Since March
2020, 16 118 beds in 184 hospitals were repurposed to
treat COVID-19 and 279 000 health workers were trained
on COVID-19 care.” IMSS also introduced a telephone
line to provide COVID-19 information and implemented
follow-up by phone for patients with suspected or
confirmed COVID-19.

A study on the early indirect effects of the pandemic
on maternal mortality in Mexico found an excess of 86
maternal deaths from all causes in the first 32 weeks of
2020, increasing the maternal mortality ratio to 42 per
100 000 live births from a predicted ratio of 29.5 per 100
000."" Yet, there is currently no evidence on the indirect
effects of the pandemic on health service provision in
Mexico. To our knowledge, no studies have examined the
effect of the pandemic on RMCH and NCD care service
delivery in Mexico. Assessing the effect of the pandemic
on essential health services is necessary to inform health
system response. Evidence based on routinely collected
data can accelerate local stakeholders and countries'
learning on the effectiveness of health system adapta-
tions to maintain essential health services.

The aims of this study are to estimate the overall effect
of the COVID-19 pandemic on health service use and
outcomes at IMSS, to describe observed and predicted
trends in service use over 24 months, and to quantify the
estimated number of visits lost due to the pandemic. Find-
ings from this work can generate insights for addressing
the indirect effects of the COVID-19 pandemic and
inform current and future pandemic preparedness.

METHODS
We performed secondary data analysis of the IMSS health
information system data.

Data source

We used monthly data from the IMSS health informa-
tion system for the period of January 2019 to December
2020 (24 months). The IMSS health system includes 1523
primary healthcare facilities and 283 hospitals located
in 35 IMSS delegations across 32 Mexican states (one
delegation per state except in Mexico City, the State of
Mexico and Veracruz with two delegations per state).
The IMSS health information system obtains informa-
tion on a monthly basis for a range of performance indi-
cators from all affiliated health facilities in the country.
The information travels from health facilities to the
Coordination of Information and Strategic Analysis in
each delegation and finally to the headquarters of the

2 Doubova SV, et al. BMJ Global Health 2021;6:6006204. doi:10.1136/bmjgh-2021-006204


http://gh.bmj.com/

8 BMJ Global Health

IMSS Health Information Division in Mexico City. The
capture and validation of the data are regulated by IMSS
internal technical standards. The IMSS Health Informa-
tion Division conducts regular, systematic validations of
newly captured information and ensures plausibility of
the data (information within allowed values and ranges)
by communicating with delegations or facilities to verify
discrepancies. Data for this study were available at the
delegation level and there were no missing data.

Measures

Our study includes 12 indicators on service use and
outcomes covering nine RMCH and NCD services
provided at IMSS (online supplemental table 1). Repro-
ductive and maternal healthcare indicators included the
number of reproductive-age women who used contra-
ceptive services, number of antenatal care consultations,
number of facility deliveries and the caesarean section
(C-section) rate (calculated as the proportion of all deliv-
eries performed by C-section). Child healthcare included
the number of consultations for children under 5 with
diarrhoea, pneumonia or malnutrition in primary care
clinics, and the total number of children who completed
the final required dose'® of the following vaccines: BCG
vaccine; the rotavirus vaccine; the pentavalent vaccine
against diphtheria, tetanus, pertussis, polio and Haemo-
philus influenzae type b; the pneumococcal vaccine and
the measles, mumps and rubella (MMR) vaccine. Per the
national Vaccinationrecomrnendations,16 BCG should be
administered at birth and the final dose of MMR should
be delivered to 6 years old; the other vaccines should be
administered during infancy. Vaccines were aggregated
into one variable for the main analysis and analysed sepa-
rately in online supplemental materials. Indicators for
NCD services included the number of women screened
for cervical (Papanicolaou test) and breast cancer
(mammography), and the number of consultations for
diabetes and hypertension among adults aged 20 or older
at primary care clinics. Among patients with diabetes and
hypertension, we also calculated the proportion with a
controlled condition based on fasting blood glucose
tests 70-130 mg/dL among patients with diabetes and
on blood pressure tests <140/90 mm Hg among patients
with hypertension. These 12 indicators reflect nine
service utilisation indicators (absolute number of consul-
tations) and three outcome indicators (C-section rate and
proportion of patients with diabetes and hypertension
with controlled blood sugar and blood pressure, respec-
tively). These nine services represent the top reasons for
consultations at IMSS'” and are aligned with the main
causes of morbidity and mortality in Mexico.'®

Timeline

The first COVID-19 case was reported in Mexico on 28
February 2020, followed by the first COVID-19-related
death on 19 March 2020. On 25 March 2020, the state
of emergency was declared, and a series of containment
policies were implemented at the national level including

school closures and non-essential businesses closures. For
this analysis, we define the pre-COVID-19 period as the
months of January 2019 to March 2020 (15 months). The
COVID-19 period includes April to December 2020 (9
months).

Statistical analysis

Our final dataset included measures of service use and
outcomes for each of the 24 months at the delegation
level for all 35 IMSS Delegations. We used an interrupted
time series design to estimate the average change in
service delivery during the first 9 months of COVID-19."
Each service indicator was regressed on an indicator vari-
able for the COVID-19 period (where 0 is pre-COVID-19
and 1 is during COVID-19), time in months since January
2019 (to account for the overall trend), time in months
since COVID-19 began (to account for the change in
trend during COVID-19) and an indicator term for
season to decrease potential confounding for seasonality
(spring: March to May, summer: June to August, fall:
September to November, winter: December to February).
To account for the repeated observations over time, we
used generalised estimating equation linear models with
an identity link function and an exchangeable correla-
tion structure. We used variograms to visually inspect the
correlation structure for serial correlation and calculated
the quasi likelihood under the independence model
criterion (QIC) to identify the correlation structure with
the smallest QIC (using the variog and qic commands in
STATA V.16).*" *! Variograms did not show serial corre-
lation. The exchangeable correlation structure had the
smallest QIC and thus was chosen as the preferred corre-
lation matrix in all models. To compare results across
indicators with varying baseline, we estimated average
marginal effects using the margins command in STATA
and reported the level change as a risk ratio (RR). The
analysis was performed at the delegation level and all
models included robust standard errors. To visually
assess indicators trends, we predicted average trends in
the absence of the pandemic based on prepandemic
observations and graphed them against observed data.
Finally, we calculated the estimated number of visits lost
during COVID-19 by comparing predicted volumes of
services to observed volumes for each quarter (3-month
segments) of the pandemic period (April to June 2020,
July to September 2020 and October to December 2020).
All analyses were conducted using STATA V.16.

Patient and public involvement statement

Patients or the public were not involved in the design,
or conduct, or reporting, or dissemination plans of our
research.

RESULTS

The analytical dataset included 840 observations for
the 35 delegations spanning 24 months. In total, these
observations reflect 73.88 million patient visits for nine
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Table 1
2019-December 2020

Health service delivery pre-COVID-19 and during COVID-19, Mexican Institute of Social Security (IMSS), January

Pre-COVID-19*

During COVID-19

N=15 months N=9 months

Average per month Average per month SD
Reproductive and maternal
healthcare*
No of visits for contraceptives 43 270 7325 19136 3217
No of antenatal care visits 285 007 17 494 196 455 10 039
No of facility deliveries (incl. 32 634 3345 26 099 1366
caesarean sections)
Caesarean section rate (%) 45.18 0.86 46.86 0.84
Child healthcare
No of consultations for sick 11 482 3321 2737 579
childrent
No of childhood vaccinations 97 729 11 615 49 307 11130
administeredt
Chronic diseases care
No of women screened for 216 808 15 826 84 752 26 005
cervical cancer§
No of women screened for 77 436 8933 29 964 15106
breast cancer 9|
No of consultations for diabetes 1335635 63 419 926 302 126 467
care
Proportion of patients with 35.68 1.22 26.38 2.35
diabetes with controlled
condition (%)
No of consultations for 1414 592 126 182 1016122 175 488
hypertension care
Proportion of patients with 67.83 6.80 54.76 8.71

hypertension with controlled
condition (%)

*The pre-COVID-19 period is January 2019 to March 2020. The COVID-19 period includes April to December 2020.

TIncludes consultations for diarrhoea, pneumonia and malnutrition in children under 5.

FNumber of children who received a unique dose of BCG vaccine, a third dose of pentavalent vaccine, a second dose of measles, mumps
and rubella vaccine, a second dose of rotavirus vaccine and a third dose of the pneumococcal conjugate vaccine.

§Number of women aged 25-64 affiliated with IMSS screened with VIA for cervical cancer for the first time.

YINumber of women aged 50-69 affiliated with IMSS screened for breast cancer with a mammography for the first time.

RMCH and NCD services provided from January 2019 to
December 2020.

The provision of services at IMSS substantially decreased
during COVID-19 (table 1). For example, before the
pandemic, IMSS conducted an average of 77 436 first-
time mammographies every month, compared with only
29 964 per month during COVID-19. NCD control among
patients who visited IMSS facilities also declined during
COVID-19. Before the pandemic, an average of 36% of
patients with diabetes (aged 20+) had a controlled blood
sugar during their visit at IMSS. During COVID-19, only
26% of patients with diabetes had a controlled condition
at their consultation (table 1).

Figure 1 shows RRs from interrupted time series
models for the level change in services during COVID-
19. We found substantial declines in all indicators during

COVID-19, ranging from -10% to -79%, with the excep-
tion of caesarean section rate.

In terms of service utilisation, breast and cervical
cancer screening were the services most affected,
declining by 79% and 68%, respectively, across delega-
tions (RR 0.21, 95% CI 0.15 t00.27 and RR 0.32, 95% CI
0.28 to 0.37). Sick child visits and contraceptive services
also declined by more than half during the first 9 months
of the pandemic. Vaccinations declined by 36% (RR
0.64, 95% CI 0.58 to 0.69) while the number of diabetes,
hypertension and antenatal care consultations declined
by approximately one-third. The number of deliveries
attended at IMSS declined by 10% (RR 0.90, 95% CI 0.87
to 0.94). We looked at the effect of the pandemic on each
of the five childhood vaccines separately (online supple-
mental material). We found that four vaccines (BCG,
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RR (95% CI)

Reproductive and maternal health care
Contraceptives —— 0.46 (0.42, 0.51)
Antenatal care - 0.73 (0.69, 0.77)
Deliveries - 0.90 (0.87, 0.94)
Caesarean section rate « 0.99(0.96, 1.01)
Child health care
Sick child visits — 0.34 (0.30, 0.38)
Vaccinations —— 0.64 (0.58, 0.69)
Chronic disease care
Cervical cancer screening — 0.32 (0.28, 0.37)
Breast cancer screening —_— 0.21 (0.15, 0.27)
Diabetes visits - 0.68 (0.65, 0.70)
Controlled diabetes - 0.78 (0.75, 0.81)
Hypertension visits - 0.68 (0.66, 0.71)
Controlled hypertension - 0.83 (0.81, 0.86)

T T T TTT

1 4 7 914

Figure 1 Risk ratios (RRs) for the average effect of
COVID-19 (level change) on health service use and
outcomes, Mexican Institute of Social Security, January
2019-December 2020. Risk ratios are plotted on the
logarithmic scale. Detailed indicator definitions are in online
supplemental material 1.

pentavalent, rotavirus and pneumococcal) had similar
declines ranging from 28% decline for rotavirus to 46%
decline for pentavalent (RR 0.72, 95% CI 0.66 to 0.77 to
RR 0.54,95% CI 0.51 to 0.58). In contrast, there were no
statistically significant decline for the number of children
receiving the second dose of the MMR vaccine.

In terms of outcomes of care, the proportion of
patients with diabetes and hypertension with controlled
conditions declined by 22% and 17%, respectively (RR
0.78, 95% CI 0.75 to 0.81 and RR 0.83, 95% CI 0.81 to
0.86). C-section rates were not affected by the pandemic
and remained stable at 45%—-47%.

Figure 2 shows observed and predicted trends over 24
months for all 12 indicators analysed. Several services
such as vaccination and contraceptives services had nega-
tive trends before COVID-19 began (shown by the red
line). Further change in service use and outcomes can be
seen during the pandemic. By December 2020, 9 months
into the pandemic, only 3 (sick child consultations, child
vaccinations and consultations for hypertension) out of
12 indicators appear to have returned to pre-COVID-19
levels.

Comparing observed and predicted volumes of services
suggests that an estimated 8.74 million patient visits were
lost during the first 9 months of the pandemic across
nine health services (table 2). This included an estimated
49 175 fewer deliveries attended, 488 153 fewer women
screened for breast cancer, 1.1 million fewer women
screened for cervical cancer and 4.2 and 2.0 million fewer
consultations for diabetes and hypertension, respectively.
For most services, the estimated number of visits lost was
lowest in the last quarter of 2020 (October to December),
indicating some resumption in service use by the end of

2020.

DISCUSSION

Using health information system data from the IMSS and
an interrupted time series design, we found significant
disruptions in essential health service use and outcomes
during the COVID-19 pandemic. We estimated that across
nine health services, a total of 8.74 million patient visits
were lost in the first 9 months of the pandemic. Declines
in service provision ranged from -79% for breast cancer
screening to —~10% for deliveries performed at IMSS.

At the beginning of the pandemic, IMSS recom-
mended limiting health facility visits to emergencies such
as severe respiratory symptoms. Most routine healthcare
appointments were cancelled or postponed. IMSS also
introduced a plan to reduce traffic in health facilities
and to prevent COVID-19 transmission among high-
risk groups including pregnant women and people with
chronic illnesses.”” The plan involved paid maternity
leave for pregnant women (with an online application
process), refillable electronic prescriptions for patients
with chronic disease and a telephone line for COVID-19
information and medical advice.

IMSS also repurposed a large number of hospital beds
to COVID-19 care. In an effort to maintain maternal
health services, IMSS signed a contract with private hospi-
tals to conduct 28 000 deliveries and C-sections for IMSS
affiliates.? However, no alternatives for other RMNCH
services including antenatal care were introduced (eg,
telemedicine). Our findings indicated that an estimated
49 175 fewer deliveries took place in IMSS facilities, nearly
twice the number covered by the private sector contract.
This indicates that the rest of deliveries not performed by
IMSS were most likely paid out-of-pocket by the women
themselves in private sector facilities, although data from
the private sector are not available to confirm this.

Consistent with studies from several other countries,
there were no significant changes in the C-section rate
at IMSS during the first 9 months of the COVID-19
pandemic. The C-section rate at IMSS has been histori-
cally high: 45% on average in 2019, which is substantially
higher than the OECD countries average of 28%.% This
figure is consistent with the rate at the national level in
Mexico.? ¥ Previous studies identified that in Mexico,
both physicians and women perceive C-section as a
safer and more convenient mode of delivery compared
with vaginal birth.**** Thus, C-sections are frequently
performed at the woman’s request.”® There was a possi-
bility that C-sections might increase during COVID-19 as
providers and women would prefer a more rapid mode
of delivery due to fear of contagion in health facilities. In
addition, C-sections might be preferred for women with
COVID-19 to mitigate the potential risk that excessive
ventilation and stress during labour might aggravate the
respiratory and pro-inflammatory status accompanying
the disease.? In China, an increase in C-section rate was
observed among COVID-19 infected women.* Our find-
ings suggest no net changes in C-section rate at IMSS.

Prior to the pandemic, several RMCH services were
underperforming in Mexico. For instance, use of

24
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Figure 2 Trends in health service use and outcomes, Mexican Institute of Social Security, January 2019-December 2020. Red
lines are the predicted linear trends from GEE models based on pre-COVID-19 months: January 2019-March 2020. Green lines
are linear fitted lines for the 9 months during COVID. For a more intuitive visual interpretation the red and green lines do not
account for seasonality. Blue lines are observed values. Black dotted line indicates the start of the COVID-19 period (starting
April 2020). Months 1 to 24 correspond to January 2019 to December 2020. Indicator definitions are in online supplemental
materials. Controlled diabetes and hypertension are among those who visited a primary care facility for a consultation only.

GEE, generalised estimating equation.

modern contraceptives was only 65.5%" in 2015, and
immunisation coverage among children under 5 ranged
from 56% for the third dose of hepatitis B vaccine to 86%
for the third dose of pneumococcal conjugate vaccine
in 2018.%' Low vaccination rates prior to the pandemic
were partially caused by vaccine shortages observed
since 2014.” Declining trends in vaccination and contra-
ceptive services before the pandemic began were also

found in the present study. These declining trends are
alarming and mirror the overall underperformance of
the national vaccination plan of the public healthcare
sector in Mexico.” Access to vaccines and contracep-
tives is intended to be universal in Mexico and not tied
to social security affiliations. However, we found disrup-
tions in the provision of these services that surpassed the
predicted trends.
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Table 2 Estimated number of patient visits lost during the COVID-19 pandemic (totals from April to December 2020) by

quarter of 2020, Mexican Institute of Social Security

Indicator 2020 quarter Observed Predicted Estimated difference 95% CI
Contraceptives 2 47 999 107 948 59 949 57 426 to 62 471
services 3 57 350 115 895 58 545 55 824 to 61 266

4 66 871 98 483 31612 29 263 to 33 960
Antenatal care 2 583 568 808 920 225 352 207 230 to 243 474
visits 3 610712 840 821 230 109 211 477 to 248 741

4 573 812 782 503 208 691 190 957 to 226 425
Deliveries 2 78 235 88 036 9801 7712 to 11 890

3 78 673 98 728 20 055 17 587 to 22 523

4 77 986 97 305 19 319 16 980 to 21 659
Sick child visits 2 6756 22 005 15 249 14 884 to 15 613

3 7832 19 661 11 829 11 497 to 12 160

4 10 045 7368 —2677* —2t0 921 to -2 to 432
Vaccinations 2 136 807 230 260 93 453 88 237 to 98 670

3 172 567 206 964 34 397 29 657 to 39 138

4 134 388 186 608 52 220 47 436 to 57 004
Cervical cancer 2 192 674 602 223 409 549 392 342 to 426 756
screening 3 219 634 620 586 400 952 383 037 to 418 867

4 350 456 590 371 239915 219 317 t0 260 512
Breast cancer 2 59 630 231 645 172 015 165 341 to 178 688
screening 3 63 664 269 346 205 682 197 873 to 213 491

4 146 378 256 834 110 456 102 127 to 118 786
Diabetes visits 2 2645177 4032 625 1387 449 1303 950 to 1 470 947

3 2711435 4237 637 1526 202 1438732t0 1613 671

4 2980 106 4 220 891 1240785 1152 722 to 1 328 848
Hypertension visits 2 2471319 3 629 864 1158 545 1084 292 to 1 232 797

3 3197 036 3 851 904 654 868 575 742 to 733 994

4 3 476 741 3 638 847 162 106 88 269 to 235 943

Quarter 2 is April to June 2020, quarter 3 is July to September 2020 and quarter 4 is October to December 2020. Total predicted is the
sum of predicted visits from GEE models based on pre-COVID-19 months and adjusted for seasonality. Indicator definitions are in online
supplemental materials.

*The negative estimated difference in sick child visits for quarter 4 of 2020 is due to observed visits in the fourth quarter surpassing predicted

visits.
GEE, generalised estimating equation.

The observed 54% decline in contraceptives is worri-
some and might increase the rate of unplanned preg-
nancies. Reductions in family planning services were
reported in other LMICs including declines ranging
from 10% to 74% in Burkina Faso, Kenya, Nigeria and
Pakistan.”* In contrast, another recent study found an
increase in contraceptive use among women in need in
rural Burkina Faso and rural Kenya.”

Declines in antenatal care coverage, child vaccina-
tion and sick child care may place the IMSS popula-
tion at risk for excess maternal and child morbidity and
mortality not attributable to COVID-19. An increase
in maternal mortality has already been reported in
Mexico."" The consequences of missed RMCH services
need further evaluation. A recent modelling study of

the potential indirect effects of COVID-19 found that a
6-month reduction in service coverage of the magnitude
seen in this study could result in a 10%—-45% increase in
under 5 deaths per month and in an 8%—-39% increase in
maternal deaths per month.” In the last decade, Mexico
had reached near universal coverage for antenatal care
(98.6%) and institutional deliveries (94.5%).% The
maternal mortality ratio was 33 per 100 000 live births in
2017, and the under-5 mortality rate was 14.2 per 1000
live births in 2019, * surpassing the 2030 Sustainable
Development Goals targets for these indicators. Failing
to address the gaps in service coverage caused by the
pandemic could set back these hard-earned gains.

There is also a particular concern about the mid-
term to long-term effects of disruptions in routine
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immunisation that put children at risk for vaccine-
preventable diseases.” *! We estimate that 180 070 fewer
childhood vaccinations were provided at IMSS among
the five vaccines analysed for the period of April to
December 2020. The decline in vaccination was observed
for BCG, pentavalent, rotavirus and pneumococcal
vaccines in newborns and infants, and is particularly
worrying given prepandemic declines in vaccination
among this age group. It is possible that newborns deliv-
ered in private facilities may have received BCG outside of
IMSS. Following-up with caregivers of infants to confirm
vaccination status should be considered as a priority
for IMSS providers. Measures should be taken immedi-
ately to immunise unvaccinated children to avoid larger
outbreaks of these vaccine-preventable diseases. This will
require adequate vaccine supply and interventions to
promote routine visits and ensure complete vaccination.

Chronic diseases are highly prevalent in Mexico, where
more than 70% of adults are overweight, and an estimated
12% and 45% have diabetes and hypertension, respec-
tively.”” Diabetes, cardiovascular diseases and cancer are
the top causes of ambulatory and hospital care, disability
and premature mortality in the country.”* * Prior to
COVID-19, unmet need for NCD care was high and effec-
tive coverage (defined as quality-adjusted coverage) for
patients with NCD was estimated to be lower than 50%.**

Patients with NCDs require continuous and timely care
to prevent complications and improve their quality of
life. To maintain NCD care during the pandemic, IMSS
offered electronic 3-month refillable prescriptions for
patients with NCD with controlled conditions, assuming
that their routine consultations could be delayed. Yet, no
options for regular monitoring were proposed for those
with uncontrolled conditions (eg, patients with high
blood glucose or high blood pressure). The present study
found that during the first 9 months of the pandemic,
routine consultations for diabetes and hypertension
declined by 32%.

The decline in primary care visits for people with
diabetes and hypertension in our study coincided with
a significant decline in controlled fasting glucose and
controlled blood pressure among IMSS patients. It is
worth noting that these indicators are calculated among
patients who visited facilities. We found that prior to
the pandemic, only 36% of IMSS patients with diabetes
and 68% of patients with hypertension had a controlled
condition, which is similar to previous national estimates
of NCD control for diabetes and better for hyperten-
sion5 46

The declines in NCD control observed at IMSS since
the pandemic could be the result of either worsening
disease among IMSS patients (caused by a lack of medical
care and follow-up) or that visits were limited to those
with more severe conditions, while those with controlled
diseases used refillable prescriptions without attending
primary care clinics. We believe that both mechanisms are
likely at play. IMSS should take action to verify the disease
control status for all users in routine care. Blood pressure

and glycosylated haemoglobin, or fasting glucose should
be tested for those renewing prescriptions virtually. For
example, a biannual visit may be required for all users.

Our findings for NCD care disruptions during the
pandemic concur with the experience of other coun-
tries.'’ * For instance, in 28 Latin American and Carib-
bean countries, PAHO found that 11% of countries
interrupted, and 64% limited, access to NCD outpatient
services.'” The analysis of essential health services in
Burkina Faso, Ethiopia, India, Kenya, Nigeria and Paki-
stan revealed 10% to 49% drop in NCD services in 2020,
compared with 2019 and 2018.”* A survey from Spain also
revealed’ that 67% of chronic disease patients had their
consultations and laboratory tests postponed or cancelled
during the first wave of the COVID-19 pandemic (April-
June 2020). In addition, 10% of respondents reported
postponing their consultations or tests themselves due
to the fear of contagion while 44% indicated that their
health had worsened.”

The decline in patients with controlled diabetes and
hypertension at IMSS could result in excess morbidity,
avoidable hospitalisations and mortality from both
COVID-19 infection and chronic disease complications.
For instance, multiple studies showed that uncontrolled
diabetes and hypertension are important predictors of
COVID-19 severity and mortality.”™* In patients with
poor glycaemic control, each 1 mmol/L of fasting plasma
glucose can increase the risk of COVID-19 severity by
33%™*; while hypertension can increase the risk by 27%.*
In addition, glycaemic control in patients with diabetes,
and blood pressure control in patients with hyperten-
sion, are the primary mechanisms for preventing acute
and chronic complications and consequent disability and
premature mortality.”’ > Therefore, the decline in NCD
service provision and outcomes found in this study could
have serious and long-lasting effects in Mexico given the
size of the population that IMSS covers. Excess hospital-
isations and deaths in patients with chronic disease must
be urgently monitored and addressed during and after
the COVID-19 pandemic.

Breast and cervical cancer screening were also substan-
tially affected, and we found no evidence of ‘catch-
ing-up’ for these missed screenings. Declines in breast
and cervical cancer screening could lead to diagnosis
and treatment delays and may increase the proportion
of avoidable deaths. Other countries are facing similar
declines in cancer screening. A national population-
based modelling study from England has projected
that the COVID-19 pandemic may lead to an 8%-10%
increase in b5-year breast cancer deaths, a 15%-17%
increase in colorectal cancer-related deaths, and a 5%
increase in lung cancer deaths due to delays in cancer
diagnoses.” Important declines in cervical and breast
cancer screening were also reported in the USA.”>**

Our study has strengths and limitations. We conducted
a comprehensive assessment of health service trends
during the pandemic in Mexico and provided a frame-
work for other countries to analyse health system
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performance during COVID-19. The 12 indicators anal-
ysed covered a wide range of health needs for people at
different ages and relate to the most important causes of
morbidity and mortality in Mexico.'”'® Therefore, find-
ings from this study may be of considerable interest to
health systems researchers and policy-makers around the
world who face similar challenges during the pandemic.

Even though, our study includes nine essential health
services indicators that represent the top reasons for
consultations at IMSS, other services such as mental
healthcare, dialysis for patients with chronic kidney
disease or services for patients with HIV, may have been
further affected by the pandemic and were not included.
Second, the interrupted time series design controls for
pre-COVID-19 trends but does not account for events
other than the pandemic, which may have affected these
trends (eg, change in government policies, funding or
vaccine shortages). Third, the data used in this study are
from the IMSS health information system, an admin-
istrative data source that may contain errors. Nonethe-
less, the IMSS health information system staff conduct
regular follow-up with health facilities and systematic
validation of indicators. The pandemic may have affected
reporting quality of the data. However, the health infor-
mation division did not report changes in data complete-
ness and quality. Fourth, our study included 15 months
before COVID-19 and 9 months during the pandemic.
Regular monitoring of health system performance
should continue to ensure that health services resume.
Finally, we were unable to assess the extent to which IMSS
affiliates turned to the private sector for care during the
pandemic. Such assessment can be relevant, as the IMSS
population is generally better off than the population
covered by the Ministry of Health facilities and may be
more likely to seek services in private facilities.

CONCLUSIONS

We found that IMSS—the health system covering half of
Mexico’s population—experienced a significant failure
of resilience during the COVID-19 pandemic. Large
disruptions in RMCH and NCD services were observed at
IMSS during the first 9 months of the pandemic and most
services have notreturned to pre-COVID levels. To reduce
avoidable morbidity and mortality, IMSS must resume the
provision of essential health services as soon as possible
despite the ongoing COVID-19 crisis affecting the country.
WHO? released a guide with recommendations for modi-
fying service delivery and adapt essential health services
to the changing context of the pandemic while acceler-
ating resumption in health services. Recommended strat-
egies include adjustments to governance and coordina-
tion mechanisms to provide essential services; strength-
ening communication strategies to support appropriate
use of essential services by the population; use of digital
platforms to increase access to care and provide effective
care at a distance through telehealth (eg, online, phone
calls or short message service). Telehealth strategies have

been found to be effective in providing patient counsel-
ling and education, screenings, follow-up and refilling
prescriptions, and have led to significant improvements
in health outcomes.”™™ However, the majority of studies
on the effectiveness of telehealth were performed in
high-income settings. There is an urgent need to assess
the acceptability and effectiveness of telehealth for care
in LMIC contexts. IMSS and stakeholders in Mexico must
identify and implement effective and culturally accepted
strategies to quickly resume essential health services. In
January-March 2021, WHO conducted a second round
of the pulse survey on continuity of essential health
services during the COVID-19 pandemic.” Overall, 94%
of countries surveyed continued to report some kind of
disruption but the magnitude and extent of disruptions
had decreased. However, countries in the WHO Region
of the Americas reported the highest average percentage
of services disrupted.” Much work remains to improve
pandemic preparedness in the region and improve the
resilience of the IMSS and similar health systems.
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Supplementary Table 1. Detailed definitions: service delivery indicators extracted from the
Mexican Institute for Social Security (IMSS) routine health information system

Indicator

Numerator

Denominator

Reproductive and maternal health care

Contraceptive users
Antenatal care visits

Total facility deliveries

C-section rate %

Number of reproductive-age women who used contraceptive services and
accepted a contraceptive prescription for the first time or for a refill

Total number of antenatal care visits (including first and subsequent visits)

Number of facility deliveries +
Number of caesarean sections

Number of caesarean sections

Number of facility deliveries
+
Number of caesarean sections

Child health care

Number of consultations for sick
children

Number of childhood
vaccinations administered

Number of under-5 children visited primary care clinics for sick childcare
including for diarrhea, pneumonia or malnutrition

BCG vaccine (Number of children vaccinated with a unique dose of BCG)

Pentavalent vaccine (Number of children vaccinated with a 3rd dose
pentavalent + Number of children vaccinated with a 3rd dose of pentavalent
acellular)

MMR vaccine (Number of children vaccinated with the second dose of the
triple viral measles, mumps and rubella vaccine)

Pneumococcal vaccine (Number of children who received the third dose of
pneumococcal vaccine)

Rotavirus vaccine (Number of children who received the second dose of
the rotavirus vaccine)

Chronic disease care

Screened for cervical cancer

Screened for breast cancer

Diabetes visits

Controlled diabetes %

Hypertension visits

Controlled hypertension %

Number of women aged 25 - 64 screened with Papanicolaou test for cervical
cancer

Number of women aged 50 - 69 screened for breast cancer for the first time
with a mammography

Number of diabetic patients visited primary care clinics (20+ years)

Number of diabetic patients (20+years) with fasting blood glucose tests 70—
130 mg/dl

Number of hypertensive patients visited primary care clinics (20+ years)

Number of hypertensive patients (20+years) with blood pressure
<140/90mmHg

Number of diabetic patients
visited primary care clinics
(20+years)

Number of hypertensive
patients visited primary care
clinics (20+years)
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Supplementary Table 2. Childhood vaccines administered pre- and during COVID-19,
Mexican Institute of Social Security, January 2019-December 2020

Pre-COVID-19 #

During COVID-19

N= 15 months N=9 months
Average Average SD
per month per month
Childhood vaccines
BCG vaccine 21,800 2,420 9,881 9,347
Third dose of the Pentavalent vaccine 48,608 8,902 17,823 1,594
Second dose of the MMR vaccine 6,436 4,302 6,468 2,313
Second dose of the Rotavirus vaccine 16,196 1,108 12,024 1,769
Third dose of the Pneumococcal vaccine 4,688 444 3,111 745
#The Pre-COVID-19 period is January 2019 to March 2020. The COVID-19 period includes April to December 2020
BCG is Bacillus-Calmette Guérin
MMR is Measles, Mumps and Rubella
2
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Supplementary figure 1. Risk ratios for the average effect of COVID-19 (immediate level
change) on childhood vaccinations, Mexican Institute of Social Security, January 2019-

December 2020
RR (95% Cl)

BCG vaccine —_— 0.64 (0.54, 0.74)
Third dose of the Pentavalent vaccine —— 0.54 (0.51, 0.58)
Second dose of the MMR vaccine —T—— 1.11(0.77, 1.45)
Second dose of the Rotavirus vaccine — 0.72 (0.66, 0.77)
Third dose of the Pneumococcal vaccine S 0.60 (0.49, 0.70)

T T T T T

A 5 9 1141 15

BCG is Bacillus-Calmette Guérin
MMR is Measles, Mumps and Rubella
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