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Abstract
The coronavirus-19 pandemic and its secondary effects threaten the continuity of essential health services delivery, which may lead to worsened
population health and a protracted public health crisis. We quantify such disruptions, focusing on maternal and child health, in eight sub-Saharan
countries. Service volumes are extracted from administrative systems for 63 954 facilities in eight countries: Cameroon, Democratic Republic of
Congo, Liberia, Malawi, Mali, Nigeria, Sierra Leone and Somalia. Using an interrupted time series design and an ordinary least squares regression
model with facility-level fixed effects, we analyze data from January 2018 to February 2020 to predict what service utilization levels would have
been in March–July 2020 in the absence of the pandemic, accounting for both secular trends and seasonality. Estimates of disruption are derived
by comparing the predicted and observed service utilization levels during the pandemic period. All countries experienced service disruptions
for at least 1 month, but the magnitude and duration of the disruptions vary. Outpatient consultations and child vaccinations were the most
commonly affected services and fell by the largest margins. We estimate a cumulative shortfall of 5 149 491 outpatient consultations and 328
961 third-dose pentavalent vaccinations during the 5 months in these eight countries. Decreases in maternal health service utilization are less
generalized, although significant declines in institutional deliveries, antenatal care and postnatal care were detected in some countries. There is
a need to better understand the factors determining the magnitude and duration of such disruptions in order to design interventions that would
respond to the shortfall in care. Service delivery modifications need to be both highly contextualized and integrated as a core component of
future epidemic response and planning.
Keywords: Essential health services, service disruptions, sub-Saharan Africa, maternal and reproductive health, COVID-19 pandemic, health management
information systems

Introduction
As countries respond to the coronavirus-19 (COVID-19) pan-
demic, health systems face the additional burden of maintain-
ing continuity in essential health services. Pandemic-induced
disruptions in routine health-care services, especially for coun-
tries with fragile health systems, can lead to a protracted
public health crisis and threaten global progress toward reduc-
ing maternal and child mortality as well as other global health
goals. Past disruptions of essential health services have been
documented for various services and crises (Chang et al.,

2004; Sochas et al., 2017; Wagenaar et al., 2018). As an
example, systematic reviews and meta-analysis of the 2013–
16 West African Ebola outbreak found large reductions in
healthcare utilization (Ribacke et al., 2016; Wilhelm and
Helleringer, 2019). These lapses can have a direct impact on
morbidity and mortality. For instance, disruptions in vacci-
nation in the three countries with the highest Ebola burden
resulted in an elevated incidence of measles persisting for 2
years after the outbreak (Sesay et al., 2017; Wesseh et al.,
2017; Masresha et al., 2020).

© The Author(s) 2021. Published by Oxford University Press in association with The London School of Hygiene and Tropical Medicine. All rights reserved.
For permissions, please e-mail: journals.permissions@oup.com

https://orcid.org/0000-0002-1138-7269
https://orcid.org/0000-0001-9055-6296
https://orcid.org/0000-0002-6763-5890
mailto:gshapira@worldbank.org


2 Health Policy and Planning, 2021, Vol. 00, No. 0

Key messages

• The COVID-19 pandemic and its secondary effects caused
significant disruptions in the delivery of essential health
services across sub-Saharan Africa and may produce sub-
stantial increases in morbidity and mortality.

• The largest disruptions were observed in outpatient care
and vaccinations, but disruptions were also identified in
reproductive and maternal health services with significant
cross-country variation in the timing and magnitude.

• The ability of health systems to maintain continuity of
essential services must be protected as the global commu-
nity responds to the pandemic and the ensuing economic
crises.

• Dedicated catch-up campaigns may minimize the adverse
consequences of missed care, especially for children.

The global extent and the protracted length of the current
COVID-19 pandemic threaten the continuity of health ser-
vices along multiple channels. A health system’s capacity to
provide routine services can be impaired by the reallocation of
resources toward pandemic response, an overburdened health
workforce and strained supply chains. There may also be a
reduction in healthcare-seeking behavior as potential patients
avoid health facilities due to fear of exposure. For exam-
ple, women who believed health facilities were a transmission
source during the 2013–16 Ebola outbreak were at 30%
lower odds of delivering within a facility (Ly et al., 2016).
The lockdown policies introduced to mitigate the spread of
the virus and the economic downturn also affect mobility
and the ability to pay for services. A household survey con-
ducted in Nigeria during April–May 2020 found that 79%
of households experienced reductions in income compared to
mid-March income levels (Siwatu et al., 2020).

From the start of the COVID-19 pandemic, there have
been concerns about potential disruptions in essential health
services delivery. In a May–July pulse survey of health offi-
cials in 105 countries, 90% reported some level of disruption
due to the pandemic, with a wide array of services affected
(World Health Organization, 2020). Although higher-income
countries have reported disruptions in outpatient care and
vaccinations, low- and middle-income countries reported
more extensive utilization gaps and were more likely to indi-
cate shortages in medical supplies and staff (Saso et al.,
2020; World Health Organization, 2020). Early model-based
studies simulated adverse changes to health outcomes under
various scenarios of service disruptions and disease spread
(Abbas et al., 2020; Hogan et al., 2020; Jewell et al., 2020;
Roberton et al., 2020; Sherrard-Smith et al., 2020). Subse-
quently, emerging literature documents observed changes in
service utilization during the pandemic. For example, dis-
turbances were reported in China’s tuberculosis control and
treatment services and the number of vaccinations adminis-
tered in Pakistan and Sierra Leone (Buonsenso et al., 2020;
Chandir et al., 2020; Fei et al., 2020). A study of referral
hospitals in Burkina Faso, Tanzania and The Gambia found
substantial reductions in new and follow-up attendance at
hepatitis clinics (Lemoine et al., 2020). Studies that exam-
ine a wider range of services have reported mixed results. A
survey of primary health clinics in rural South Africa finds

no impact of lockdown measures on total visits but identi-
fied decreases in child health-care visits (Siedner et al., 2020).
In Kenya, a comparison of monthly service utilization data
from March to June in 2019 and 2020 reveals no significant
hospital attendance changes for antenatal care, births, fam-
ily planning consultations and other services but identified
increases in both teen pregnancy and family planning uptake
among youth (Shikuku et al., 2020).

This study quantifies the disruption of maternal and child
health services during the COVID-19 pandemic using nation-
ally comprehensive administrative data in eight sub-Saharan
African nations. These countries, whose population totals
almost 30% of the sub-Saharan African population, include
Cameroon, Democratic Republic of Congo (DRC), Liberia,
Malawi, Mali, Nigeria, Sierra Leone and Somalia. As women
and children are vulnerable groups that may be at higher
risk of adverse health outcomes due to service disruptions,
this study focuses on reproductive, maternal and child health
services.

Methods
Study design
To assess the impact of the COVID-19 pandemic on the
utilization of essential health services, we use a generalized
interrupted time series study design. Longitudinal panel data
on monthly service volumes from health facilities over the
period from January 2018 to February 2020 are used to pre-
dict hypothetical service utilization levels in March–July 2020
in the absence of the pandemic. This design assumes that both
secular trends and seasonal effects observed before the pan-
demic would have persisted if the pandemic had not occurred.
Earlier years are not included to reduce the possibility of bias
due to national policy changes, sporadic health outreach cam-
paigns, other health shocks and the lower completeness of
immature Health Management Information Systems (HMIS)
observed before 2018.

The interruption date is designated to be March 2020
across the eight countries since it is the first month service
volume that was possibly affected by the pandemic. Apart
from Nigeria, where the first case was reported on February
28, all analyzed countries reported COVID-19 index cases
during March or the beginning of April (see Supplemen-
tary Table S1). In addition, the World Health Organization
declared the outbreak as a pandemic in March, and coun-
tries introduced containment policies, including restrictions
on gatherings, domestic travel and workplace closures (Hale
et al., 2021). The countries differ, however, in the types
of measures introduced. According to the Oxford Blavat-
nik COVID-19 government response tracker, Liberia, Nigeria
and Sierra Leone imposed the most stringent government
responses while Somalia and Malawi imposed the least strin-
gent response.1

Data sources
We leverage administrative data on the number of services
provided, reported monthly by health facilities into the
national HMIS. In contrast to studies that report utilization
rates in a single facility or from facilities in a specific region,
the use of HMIS data allows for a broad-based investiga-
tion of trends in service utilization. HMIS data have been
used to monitor service continuity during previous crises.
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Studies following the 2013–16 West African Ebola epidemic
found disruptions measured from HMIS data were consistent
estimates from facility registers, household surveys and key
informant interviews (Iyengar et al., 2015; Lori et al., 2015;
Jones et al., 2016; Wesseh et al., 2017; Wagenaar et al., 2018;
Quaglio et al., 2019). By developing a rigorous approach to
utilize HMIS to monitor service disruptions, we hope to guide
health system interventions to mitigate the indirect effects
of COVID-19 and promote an analytic framework that can
rapidly identify and respond to future service disruptions. The
results can also be used to validate the assumptions adopted in
previous modeling exercises (Abbas et al., 2020; Hogan et al.,
2020; Jewell et al., 2020; Roberton et al., 2020; Sherrard-
Smith et al., 2020) to better anticipate changes to population
health outcomes.

This analysis is part of a broader effort by the Global
Financing Facility for Women, Children, and Adolescents
(GFF) to support national health systems in monitoring the
continuation of essential health services during the COVID-19
pandemic. All 36GFF partner countries were invited to partic-
ipate in this activity. The countries included in this analysis are
the sub-Saharan African countries for which the analysis was
complete, and the respective health authorities of each partner
country agreed to the publication of the results by December
2020.

A census of facility-level service utilization volumes was
extracted in March 2021 from the HMIS for eight countries
for each month from January 2018 to July 2020. The data are
predominately from the public sector for all eight countries
and include primary, secondary and tertiary facilities. Services
provided by community workers are not commonly reported
in these data. Not all indicators had data available for 2018,
and the data from Somalia exclude facilities from the region
of Somaliland. For each indicator and calendar year, facil-
ities were excluded if no service volume was provided over
the entire year. This criterion commonly excluded medical
stores, pharmacies, specialty service facilities (e.g. ophthal-
mologists), lower-level facilities with limited service packages
and non-functional facilities.

Indicators
Eight core health indicators were chosen to characterize
the reproductive, maternal and child healthcare continuum.
These indicators capture key service delivery events, which
have higher completeness rates and higher volume. Reports of
health outcomes such as maternal deaths or poor child nutri-
tional status were rare and may be particularly influenced by
reduced detection rates during the pandemic period.

Outpatient consultations are selected as a general measure
of service utilization. Family planning consultations are the
primary indicator of reproductive services. Antenatal care,
institutional delivery and postnatal care indicators measure
the volume of critical health-care events during maternity.
Bacille Calmette-Guérin (BCG) and the third pentavalent dose
administration represent the initiation and close completion
of the vaccination schedule. Changes in these key indicators
are likely to represent changes in other concurrently pro-
vided services. Each of these indicators is a measure of the
number of services provided during the month, and those
are collected from patient ledgers and records, aggregated
and reported monthly facility-specific population denomina-
tors. Indicator definitions reported in Table 1 are largely

consistent between countries, although the precise definition
can vary. Not every enumerated health facility provides each
of the services or reports volumes each month; therefore,
the number of non-missing facility observations varies across
indicators and by month. The data cover 63 954 facilities in
the eight countries and eight indicators over 31months. The
final database contains 9 499 075 non-missing facility-month
pairs. Supplementary Tables S2 and S3 give more detail on the
indicator-specific facility reporting behavior for each country.

Data processing
HMIS data present several inferential challenges. First, there
may be gaps in information related to a specific geography
or service delivery method. For instance, many countries’ pri-
vate or informal providers are not legally mandated to report
to the HMIS. As a result, our analysis provides a partial
picture of changes to service provision. Second, data qual-
ity and timeliness of reporting can vary across and within
countries. Reports from facilities are often hand-tabulated
and may include reporting errors. Lastly, the pandemic can
strain health facilities, causing reductions in reporting and
confounding variation in service volume with changes in
reporting completeness.

To limit the threat to reliability posed by these limitations,
we first resolve probable outlier values that resulted from data
entry errors. Standard guidance for data quality audits of
HMIS data suggest defining outliers as observations >2–3SD
(or >3.5 z-score) from the mean of other facilities reporting
the indicator the same month (World Health Organization,
2017). However, this algorithm is likely to be biased toward
correction of values in higher-volume facilities. Therefore, we
take an approach of calculating the outliers for each facility
separately through a conservative three-rule heuristic. Each
facility’s mean and standard deviation were calculated for the
distribution truncated by the 10th–90th percentiles. Observa-
tions are replaced with a missing value if one of the following
sets of conditions is met: (1) the facility reports at least seven
data points during the year, the observation is >3 SD from the
clipped mean, and the observation is 1.5 times larger than the
90th percentile or (2) the facility reports at least three data
points in a given year, and the observation is more than three
times the 90th percentile value or (3) the sole observation
accounts for 80% of the services the facility reported during
the year.

Second, we reconcile situations where the service volume
was missing when no services were provided or when the
data should be missing, but zero services were reported. Miss-
ing or zero reports for an indicator are treated as missing if
the health facility reports no outpatient consultations for the
same month or if all data for the indicator are missing or
zero throughout the calendar year. Otherwise, a zero value
is assigned. An example of these sample restrictions and data
changes is given for institutional deliveries in Liberia in sup-
plemental figures, and robustness checks for each of the data
changes are presented.

Figure 1 reports data completeness after data processing by
indicator for facilities that report at least once between Jan-
uary 2018 and July 2020. The highest performing countries
in terms of complete data are Mali, Sierra Leone and Liberia,
in which 80–90% of facilities consistently report data each
month. Four countries experienced a drop in reporting during
the pandemic. Indicators are excluded from analysis if they
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Figure 1. Percentage of facilities reporting data by month, indicator and country, 2018–20
Data on service volumes are abstracted from country Health Management Information Systems Service volumes, which are reported by facilities, often with
intermediary collation and aggregation by subnational health officials. Completeness of the service volume reports is defined as the number of facilities with a
non-missing report each month, divided by the number of facilities which are reported at least one non-zero volume during the calendar year. Annual shifts in
completeness can be due to rollout of the Health Management Information System to additional facilities, routine updates of facility master lists and changes in
reporting requirements. A 40% rule-of-thumb threshold is set to be included in the disruption analysis.

fall below 40% completeness to avoid data biased toward
higher-performing facilities or specific geographic areas.

Statistical analysis
We use segmented regression to analyze the interrupted time
series. The post-interruption period is segmented by month to
reflect the nonlinear changes in volume during this period. We
use the following ordinary least squares segmented regression
model with facility-level fixed effects:

Ytf = β0 +β1t+β2Month+β3March2020+β4April2020

+β5May2020+β6 June2020+β7 July2020+αf+ εtf

where Ytf is the number of services reported to have been
provided by facility f in month t. Subscript t indexes the
number of months since January 2018. Month is a vector of
dummies for each calendar month to account for seasonality.
March2020, April2020, May2020, June2020 and July2020
are dummies for the months during the pandemic. The cor-
responding parameters, β3 −β7, represent the differences
between reported utilization and the utilization predicted by

the model for the counterfactual no-pandemic scenario, based
on pre-COVID trends. αf represents the facility fixed effect,
and εtf is an independent and identically normally distributed
standard error. As HMIS data reporting and administration
is hierarchical, the standard errors are clustered at the dis-
trict or equivalent level. In addition to quantifying monthly
changes in service volumes, we summarize the disruptions
by calculating the total shortfall in services between March
and July against what would have been expected without the
pandemic. The stability of results to alternative specifications
such as a restriction to a balanced panel of reporting facilities
or the replacement of the facility fixed effect with a vector
of facility characteristics is explored in the Supplementary
Material. The regression model is estimated separately for
each country–indicator pair.

Results
Significant reductions in service utilization are estimated in
all countries for at least one service after controlling for
the secular trend and seasonality between January 2018 and
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Figure 2. Disruptions in outpatient consultations
The figure shows the estimated disruption in service volume of outpatient consultations for eight countries. The solid black line represents the reported outpatient
counts after data cleaning, and the dashed red line represents the modeled outpatient counts using pre-pandemic information. The figure also relays the 5%
confidence bands around the predicted service counts to indicate the presence of a statistically significant shortfall over the pandemic period.

February 2020. Starting with outpatient department (OPD)
consultations, Figure 2 shows statistically significant reduc-
tions in all countries in at least one of the months considered.
Such disruptions were detected for all countries in April
2020, except Somalia where disruption was only detected
in May 2020. Table 2 quantifies these reductions in OPD
consultations as well for all other indicators. The largest
monthly decrease is measured in Liberia, where the number
of OPD consultations reported in April 2020 is 30% lower
than predicted under the hypothetical no-COVID counterfac-
tual. However, Nigeria had the largest overall reduction in
OPD of 16% between March and July. The smallest reduc-
tions for the March–July period in OPD are estimated in
Somalia (1%), Cameroon (4%) and DRC (4%). OPD uti-
lization appears to have rebounded by June in Cameroon,
Liberia, DRC and Somalia, while Mali, Nigeria, Malawi and

Sierra Leone still experienced significant disruptions to the
continuity of outpatient consultations in June and July.

Among other services considered, child vaccination had
the largest declines in several countries. As shown in Table 2,
the number of children who received the third dose of the
pentavalent vaccine dropped for at least 1 month in all coun-
tries apart from DRC. For the other countries, the cumula-
tive reduction in the March–July period ranged from 2% in
Cameroon to 17% in Mali. The largest disruptions were in
April and May. In Mali, Nigeria and Sierra Leone, some dis-
ruptions have also continued in June and July. For Liberia and
Somalia, the numbers of vaccinated children are not signifi-
cantly different from the pre-COVID levels by June. However,
we do not observe subsequent significant positive increases
that would suggest a catch-up from the earlier vaccination
reductions in five of the eight countries where the overall
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5-month decline is significantly below zero. The number of
BCG vaccinations administered shows a similar pattern but
with smaller reductions on average, with three of seven coun-
tries reporting a significant shortfall in total BCG vaccinations
delivered.

Disruptions in reproductive and maternal health services
are more context-dependent than vaccination or OPD ser-
vices. Significant reductions in the number of institutional
deliveries were estimated for five countries. The number of
deliveries reduced by 5% in Liberia in April. Malawi, Mali,
Nigeria and Sierra Leone experienced larger and more persis-
tent reductions. Significant disruptions in antenatal care were
detected in seven of the countries. There were also signifi-
cant monthly reductions in the number of women initiating
antenatal care in six countries and the number of women
attending their fourth antenatal care visit in five countries.
Large and persistent reductions are estimated in Nigeria for
antenatal care (ANC) initiation, with a reduction between
17% and 18% in April, May and July in first antenatal care
attendance. Even larger reductions are detected in the atten-
dance of the fourth antenatal care visit. In June, a significant
and positive change is estimated for the attendance of the
first antenatal care visit. A similar pattern is observed in Mali
for the total number of antenatal visits. Our model estimates
reductions in the number of postnatal care visits in seven
countries, with statistically significant coefficients in six. Sig-
nificant monthly reductions in family planning consultations
are estimated in four countries. Mali experienced the largest
and most persistent disruptions. The number of consultations
reduced by 10–25% each month between March and July,
with a cumulative reduction of 17% in the 5 months.

The results of various robustness checks are provided in
the Supplementary Material. The checks presented in Supple-
mentary Figure S2 and Supplementary Table S4 suggest data
processing decisions do not drive the identified disruptions.
The corrections for missing observations resulted in small
changes in parameter values and significance levels. Correct-
ing for outliers changed results in a negligible proportion of
indicator–month pairs, and data entry errors influence the
estimates affected by this correction. The checks presented in
Supplementary Table S5 show results from alternative regres-
sion model specifications. As a first alternative, we employ a
model without facility-level fixed effect but with controls for
facility type and first administrative level. In a second alterna-
tive specification, we restrict the data to a balanced panel of
facilities that consistently reported from January 2018 to July
2020 and apply a serial autocorrelation standard error term.
While some coefficients change between the specifications, the
overall findings and interpretation remain the same.

Discussion
Concerns about health systems’ ability to maintain essential
health services in developing countries during the COVID-19
pandemic are justified. Accounting for pre-pandemic utiliza-
tion trends, seasonality and time-invariant facility character-
istics, we estimate significant reductions in critical services in
the eight countries studied. The most substantial and consis-
tent disruptions were reported for outpatient consultations
and child vaccinations. Although reductions in the volume
of reproductive and maternal service utilization were also
detected, these disruptions are not the same across all settings.

Significant declines in the number of deliveries were esti-
mated for five out of the eight countries, and antenatal care
disruptions were detected in seven countries for at least 1
month.

These findings highlight variation in the duration and types
of services interrupted across the contexts studied. Outpa-
tient consultation was the sole indicator with a reduction in
all countries, suggesting that utilization of general health ser-
vices was less affected by country-specific mechanisms than
by widespread effects such as fear of transmission. Regard-
ing maternal and child health specifically, there were lim-
ited disruptions in services in Cameroon, DRC and Somalia,
concentrated in April and May. On the other hand, Liberia,
Mali, Nigeria and Sierra Leone experienced sustained disrup-
tions for a wider range of services. The cross-country variation
in effect might be due to differences in epidemic paths (both
true and perceived), the resilience and structure of health
systems, prior experiences with epidemics and movement
restrictions imposed to control the pandemic. Differences in
indicator definition in the administrative data systems could
also drive effect heterogeneity between countries.

Our findings also highlight variation across types of ser-
vices. In part, the pandemic may differentially impact the
demand for different types of services. In surveys with women
at risk of unintended pregnancy in Burkina Faso and Kenya, a
small share of the sample stated that COVID-19-related rea-
sons affected the non-use of family planning methods (Karp
et al., 2021). On the other hand, pregnant women in Ethiopia
reported anxiety about COVID-19 infection and restrictions
by government mitigation measures as factors that reduce uti-
lization of antenatal care services (Hailemariam et al., 2021).
The pandemic may also differentially impact the ability to
deliver different services. Vaccination services, relying to a
larger extent on outreach campaigns relative to other services,
are likely to have been more impacted by activity restrictions
introduced to mitigate the virus’s spread. The variations in
disruptions across services are consistent with findings from
other settings. In South Africa, for example, primary care
clinics providing human immunodeficiency virus (HIV) care
maintained antiretroviral therapy (ART) provision but saw
reductions in HIV testing and initiation of ART (Dorward
et al., 2021).

The variation in the patterns of service disruptions in
the eight sub-Saharan African countries we study limits our
ability to draw general lessons for the broader region. Our
findings suggest that the COVID-19 pandemic impacted con-
tinuity of essential health services in all countries but that
the extent and duration of the disruptions and types of ser-
vices impacted were context-dependent. The results of our
analysis, however, align with studies from other countries,
such as Ethiopia, Kenya and South Africa, that also report
nuanced changes in select service volumes (Shikuku et al.,
2020; Siedner et al., 2020; Workicho et al., 2021). Our results
from the first 5 months of the pandemic capture the initial
picture of service utilization changes due to the COVID-19
pandemic. Although the most stringent government responses
were in place during the first few months of the pandemic
(Hale et al., 2021), six out of the eight countries experienced
periods with higher numbers of daily new cases of COVID-
19 after July 2020 (Dong et al., 2020). The stronger second
wave of cases may have resulted in larger disruptions, or the
relaxation of lockdown policies and movement restrictions,
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together with additional time to adapt service delivery, may
aid health systems’ ability to maintain continuity of health
services.

The use of administrative data to quantify health services
disruptions during a pandemic affords timely monitoring and
allows benchmarking utilization rates to several years of pre-
pandemic data. However, the results should be interpreted
with some caveats. First, data completeness is lower dur-
ing the pandemic in some countries. Although typical delays
might explain some of the reporting shortfall, we cannot rule
out the pandemic affected the reporting and processing of the
data by the strained health systems. We expect this effect to
be limited, as the magnitude of the decline in reporting is
small. Second, reporting to HMIS in sub-Saharan Africa is
still frequently paper-based and contains reporting errors. We
correct for probable outliers and show our data processing
approaches do not drive the findings. However, we can-
not rule out other types of reporting errors. Third, although
these systems are intended to be comprehensive, HMIS often
includes missing reports, and non-public facilities might not
be required to report into the system. Although private-
sector health utilization is relatively low in sub-Saharan Africa
(Dennis et al., 2018), our results provide only a partial pic-
ture, particularly in contexts with multiple service delivery
pathways. There might be an increasing preference for utiliz-
ing private care, informal or community-based providers less
burdened by pandemic-associated care. These shifts may not
be captured by the HMIS, resulting in an overestimation of
the disruptions. Finally, disruptions to service delivery could
also be in the form of lower quality of care, which would not
be detected in HMIS data analysis.

Our findings suggest that it is critical to reinforce stan-
dard interventions for utilization gaps (e.g. outreach pro-
grams, client incentives, strengthening of the supply chain
or health workforce investments) with innovative modifica-
tions that include the encouragement of catch-up visits where
appropriate, investments in infection prevention and con-
trol, and context-specific messaging. These interventions will
remain critical for health services that have recovered to pre-
pandemic levels but have not yet rebounded to account for
the total lost health system outputs. This attention is espe-
cially important for maternal and child health services, given
the narrow window of opportunity to provide these services.
Delayed action can lead to a higher incidence of disease
and long-term health effects in the population, as seen in
the higher incidence of malaria and measles following the
2013–16 Ebola epidemic (Dunbar et al., 2017; Wesseh et al.,
2017).

Designing a public health response to the observed service
decline requires mapping the specific causes driving changes
in essential services utilization. The COVID pandemic’s scope
presents added difficulties by long-lasting lockdown policies
that restrict movement andmagnify financial pressures, which
reduce the ability to pay for medical services. The analy-
sis presented in this study should be seen as a first step in
characterizing service disruptions. Disentangling the potential
casual pathways behind observed disruptions requires fur-
ther contextual knowledge and additional data collection of
supply and demand-side factors. Targeted facility or house-
hold surveys can indicate the primary causes of disruptions
to inform public health interventions and investments and
uncover pockets of disruption possibly masked by reporting

aggregation. Potential instances of service disruptions should
also be disaggregated to explore effect heterogeneity by spe-
cific populations, regions or types of health facilities and thus
better inform a public health response.

Supplementary data
Supplementary data are available at Health Policy and
Planning online.
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Notes
1. The Government Response Stringency Index is constructed from

nine response indicators such as travel bans, stay-at-home orders
and workplace closures. DRC, Liberia, Nigeria and Sierra Leone
peak scores were 81, 88, 86 and 89 out of 100. Mali and

https://academic.oup.com/heapol/article-lookup/doi/10.1093/heapol/czab064#supplementary-data
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Cameroon scored 72 and 71. Malawi and Somalia scored 64
and 60 (www.bsg.ox.ac.uk/research/research-projects/coronavirus-
government-response-tracker).
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