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Abstract. The coronavirus disease 2019 (COVID-19) pandemic may have short-term and long-term impacts on health
services across sub-SaharanAfricancountries. A telephonesurvey inBurkinaFaso, Ethiopia, andNigeriawasconducted to
assess the effects of the pandemic on healthcare services from the perspectives of healthcare providers (HCPs) and com-
munity members. A total of 900 HCPs (300 from each country) and 1,797 adult community members (approximately 600
fromeach country) participated in the study. Adjusted risk ratios (ARRs) and95%confidence intervals (CIs) were computed
usingmodifiedPoisson regression. According to theHCPs,more than half (56%) of essential health serviceswere affected.
Child health services andHIV/surgical/other services had a slightly higher percentage of interruption (33%) compared with
maternal health services (31%). A total of 21.8%, 19.3%, and 7.7% of the community members reported that their family
members and themselves had difficulty accessing childcare services, maternal health, and other health services, respec-
tively. Nurses had a lower risk of reporting high service interruptions than physicians (ARR, 0.85; 95% CI, 0.56–0.95).
HCPs at private facilities (ARR, 0.71; 95%CI, 0.59–0.84) had a lower risk of reporting high service interruptions than those
atgovernmental facilities.Health services inNigeriaweremore likely tobe interrupted than those inBurkinaFaso (ARR,1.38;
95%CI, 1.19–1.59). Health authorities shouldworkwithmultiple stakeholders to ensure routine health services and identify
novel and adaptive approaches to recover referral services,medical care,maternal and child health, family planning, immu-
nization and health promotion, and prevention during the COVID-19 era.

INTRODUCTION

Theworld has dramatically changed since a newviral illness
called the coronavirus disease 2019 (COVID-19) emerged.1

The global burden of COVID-19 is changing; recently, more
than 73 million individuals have contracted the virus, and
more than 500,000 have died.2 In Africa,more than twomillion
established COVID-19 cases and 50,000 deaths were
reported on August 15, 2020, with 48,665 total cases in Nige-
ria, 27,242 total cases in Ethiopia, and 1237 total cases in Bur-
kina Faso.3,4 To stop its spread, national governments and
international organizations have introduced lockdown meas-
ures, strategies, and guidelines for infection control, including
social distancing and self-isolation, severely restricting and
affectingdaily life.5 Such strategiesworsened theaccessibility
of routine health services because of the sudden freezing of
economic activities and significant adverse impact on income
across various employment categories.6 This left vulnerable
groups at risk for preventable diseases and complications,
especially in sub-Saharan Africa.7

COVID-19 has significant effects on all functions of the
healthcare system. Countries had to reorganize resources to

deliver health services, prevent transmission, and protect
healthcare providers (HCPs) and patients.8 Hospitals in many
areas have been under intense pressure while caring for an
increasing number of infected individuals requiring intensive
care and simultaneously facing shortages ofmechanical venti-
lators and personal protective equipment.9 In sub-Saharan
Africa, some countries like Ethiopia and Nigeria had clear
health service provision inequality, inequity, and disparities in
accessing essential primary healthcare and skilled HCPs
before COVID-19.10,11 Considering the weak health systems
and limited resources, the COVID-19 pandemic further bur-
dened the healthcare system and worsened the availability
and disparity of essential health services.12–14 Subsequently,
shortages of HCPs, a lack of guidelines regarding the continu-
ation of non-COVID-19 services, and discouragement among
HCPs because of the lack of equipment and materials have
created challenging situations in many healthcare settings.15

There are also consequences for sustaining health programs
that are primarily donor-funded, such as those that prevent
and treat malaria, HIV/AIDS, and tuberculosis.7,16

The United Nations Children’s Fund (UNICEF) projected a
30% reduction in overall essential nutrition services coverage
at the start of the pandemic.17 This reduction in access to
healthcare and general disruption are expected to have dev-
astating effects, including a significant increase in child and
maternal deaths.18 An increase in the death rate by 10% is
also anticipated in countries with higher HIV/AIDS burdens
because of the COVID-19-related interruption of the medical
supply chain.14 Many studies have also reported a decrease
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inmaternal, sexual and reproductive, surgical, andcommunity
pharmaceutical provisions of health services. Moreover,
countries face increased domestic abuse and sex inequal-
ity.19–22 Furthermore, increased inappropriate prescriptions
of antibiotics to treat COVID-19 are expected to result in the
emergence of drug-resistant bacteria.23

The effects of COVID-19 on health services are not well-
documented,andsuchevidence iscritical toenable theplanning
of services to avoid preventable mortality and morbidity. This
study aimed to characterize the impacts of the COVID-19 pan-
demic on the interruptions on health services from the perspec-
tives of both HCPs and community members in three sub-
Saharan African countries, Burkina Faso, Ethiopia, and Nigeria.

MATERIALS AND METHODS

Study settings. This study was performed in three sub-
Saharan African countries, Burkina Faso, Ethiopia, and Nige-
ria. It aimed to collect data regarding the effects of COVID-
19 on the healthcare system from the perspectives of two
groups of stakeholders: healthcare providers and community
members. The survey for healthcare providers was performed
in Ouagadougou (Burkina Faso), Addis Ababa (Ethiopia), and
Lagos and Ibadan (Nigeria). The survey for community mem-
bers was conducted among households in urban and rural
areas of each country (Nouna and Ouagadougou in Burkina
Faso, Kersa and Addis Ababa in Ethiopia, Lagos, and Ibadan
in Nigeria). Detailed methods and descriptions of the study
site are reported elsewhere.24

Study design. This telephone survey was performed from
July to November 2020, among healthcare workers working
in major urban areas. The telephone numbers for the health-
care providers were accessed through public repositories
and professional associations. The household survey tele-
phone numbers were accessed through existing Health and
Demographic Surveillance Sites (HDSS), previous surveys,
and household censuses. The data collectors interviewed
HCPs and household adults from virtual call centers. During
this survey, among the healthcare providers, only medical
physicians and nursing staff were included. The procedures
of contacting institutions and individuals, identifying respond-
ents, and implementing the study protocol are described in
detail elsewhere.24 Distinctions were made between govern-
mental and private facilities that provide secondary/tertiary
care and the facilities that provide primary care (health out-
posts and health centers).
The study included 300 HCPs in each country and 900 in

total. The community survey in each country included approx-
imately300adult residentsat theurbansiteandapproximately
300 adult residents at the rural site (600 from each country).
The study rationale, sampling strategies, and the use of
computer-assisted telephone interviewing (CATI) technology
during the study are described in detail elsewhere.24

All research staff members were trained regarding study
procedures, including screening, consent, enrollment, and
data collection; the importance of safeguarding the study par-
ticipants’ rights and well-being was emphasized. Experts
translated the consent script and study instruments to the
local languages of the respective countries. The data collec-
tors obtained informed consent electronically and verbally,
and they used standardized electronic questions when com-
municating with the participants. Data collectors were trained

to ensure the confidentiality of healthcare providers and com-
munity participants. This survey was approved by ethical
review boards at Harvard T.H. Chan School of Public Health
and in each country, including the Nouna Health Research
Center Ethical Committee and National Ethics Committee in
Burkina Faso, the Institutional Ethical Review Board of Addis
Continental InstituteofPublicHealth inEthiopia, theUniversity
of Ibadan Research Ethics Committee, and the National
Health Research Ethics Committee in Nigeria.

Data analysis. The healthcare providers’ responses were
analyzed individually and descriptive statistics were summa-
rized for each country. The provisions of several essential
health services from the perspective of the HCPs were exam-
ined. Questions related to the interruption of a type of health
servicewere scored from0 to2 (05no interruption; 15partial
interruption; 25 complete interruption). The four components
of child health services were immunization, vitamin A supple-
mentation, preventive nutrition service, andmalnutritionman-
agement. The threecomponentsofmaternal and reproductive
health services were antenatal care, iron and folate supple-
mentation, and family planning services. The three compo-
nents of other healthcare serviceswere HIV treatments, surgi-
cal services, and all other health services. The scores for child
health services, maternal and reproductive health services,
and other health services were 8, 6, and 6, respectively.17,18

A total score (range, 0–20) for essential service interruption
was also created by summing the scores for the 10 individual
services.We defined the total interruption score as high when
it was more than the average score.17,18

Access to essential health services was examined for the
community participants using 10 questions. They were asked
about the difficulty accessing a specific type of healthcare by
themselves or by their immediate familymembers. Each ques-
tion elicited a yes or no response and scored as 0 (for no) or 1
(for yes). The mean score was used as a cutoff point to define
reduced access. Responses were unscored if the services
were not applicable or if participants refused to answer the
question. The maximum score for child health services was 4
(1 point each for immunization, malnutrition treatment, vitamin
A, and nutrition preventive services). For maternal and repro-
ductive health and other health services, the maximum score
was 3 (1 point each for antenatal care, iron and folic acid sup-
plementation, and sexual and reproductive health services).
For other essential health services, the maximum score was
3 (1 point each for HIV treatment, surgeries, and others). For
comprehensive essential services, the maximum score was
10, including the three components already noted.25,26

We calculated themeans and standard deviations (SDs) for
normally distributedcontinuous variablesandcounts andpro-
portions for categorical variables. Predictors of high service
interruptions were examined by the modified Poisson regres-
sion27,28 using demographic characteristics as potential pre-
dictors. Crude risk ratios (CRRs) and adjusted risk ratios
(ARRs) were calculated with 95% confidence intervals (CIs).
Statistical analyses were conducted using Stata version 16
(Stata Corp., College Station, TX) with a two-sided signifi-
cance level of 0.05.

RESULTS

Sociodemographic characteristics of the participants.
A total of 900HCPs participated in this telephone survey; their
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average agewas39.8 years. Physicians accounted for 31%of
the HCP participants, and females constituted 59% of the
HCP participants. All HCPs from Ethiopia and Nigeria worked
atgovernmentalorprivate facilities thatprovidedsecondaryor
tertiary healthcare; however, in Burkina Faso, 23%worked at
health outposts and centers that provided primary healthcare.
Most of the Ethiopian participants (64%) had treated COVID-
19 patients, but only 14% in Burkina Faso and 43% in Nigeria
had treated them. Most participants in Burkina Faso (83%)
and Nigeria (98%) reported having COVID-19 guidelines at
their facility, whereas only 61% of the HCPs in Ethiopia had
such guidelines (Table 1).

COVID-19 and health service interruption from the
perspective of HCPs. Many HCPs reported partial or com-
plete interruptions to immunization andmalnutrition manage-
ment services during the COVID-19 pandemic. More than
50% of HCPs reported partial or complete interruptions of
vitamin A supplementation, malnutrition management, and
nutrition health services. Similarly, across all sites, more than
50% had interrupted antenatal care, folate supplementation,
and family planning. The percentages reporting interruptions
of child health services in Burkina Faso, Ethiopia, and Nigeria
were 32%, 28%, and 39%, respectively. For maternal health
services, the mean interruption score in Nigeria (2.24 out of
6) was higher than that in Burkina Faso (1.72 out of 6) andEthi-
opia (1.67 out of 6). In general, almost all health services were
reported to have experienced at least partial interruption.
Except for other services (outpatient clinics, referral, tubercu-
losis, andcancer care) and immunization services, thepropor-
tion of interruption was not statistically different across the
countries. Themean interruption score of the child healthcare
service components was higher statistically than those of the
maternal and other healthcare services, and all healthcare
services had statistically different mean scores across the
sites (Table 2).

COVID-19 and health service access from the
perspective of the community. A total of 1,797 adults from
the community participated in this telephone survey; their
average age was 42.3 years (Supplemental Table 1); males

constituted 63% of the community participants. One-quarter
(25%) of the community participants reported having difficulty
accessing immunization services, and more than 20%
reported having difficulty accessing preventive nutrition serv-
ices or malnutrition management for their children during the
COVID-19 pandemic. Access varied between sites, and the
reported difficulty was greater at both sites in Nigeria. The
mean interruption score for child healthcare was 0.87 out of
4. For maternal and reproductive care, 23% had difficulty
accessing antenatal care, 22% had difficulty accessing iron
and folic acid supplementation, and 20% had difficulty
accessing family planning services. Similar to child services,
the disruptions of maternal services were generally greater in
Nigeria than in Burkina Faso and Ethiopia. For other health
services, 18% had difficulty accessing HIV treatment and
14% had difficulty accessing surgeries (Table 3).

COVID-19 and prescription patterns. In Ethiopia, 36%
and31%of theHCPs reported increases in their prescriptions
of antibiotics and antimalarial drugs, respectively. In Nigeria,
40% and 43% of the HCPs reported increases in their pre-
scriptions of antibiotics and antimalarial drugs, respectively.
In Ethiopia, 39% of the HCPs reported increases in their pre-
scriptions of multivitamins. In Nigeria, 45% of the HCPs
reported increases in prescriptions of multivitamins. Approxi-
mately 75% of the HCPs in Burkina Faso reported no change
in prescribing antibiotics, antimalarial drugs, or multivitamins,
whereas54%of theHCPs inBurkinaFaso reportednochange
in the prescriptions of other medications. The proportion of
those reporting increased prescriptions was greater among
HCPs whose services were highly disrupted than among
those who reported low disruptions (Figure 1).

Factors associated with service interruption caused by
COVID-19. Compared with the HCPs in Burkina Faso, the
HCPs inEthiopia hada9% lower risk of experiencing high ser-
vice interruptions (ARR, 0.91; 95% CI, 0.72–1.07), and the
HCPs in Nigeria had a 38% higher risk of experiencing high
service interruptions (ARR, 1.38; 95% CI, 1.19–1.59). Com-
pared with physicians, nurses and other health providers
had a 15% lower risk of reporting high service interruptions

TABLE 1
Sociodemographic characteristics of healthcare providers in three sub-Saharan African countries

Burkina Faso Ethiopia Nigeria

Ouagadougou Addis Ababa Lagos Total

Age, years† 39.73/37.50 (9.91/25–75) 34.40/30.00 (10.53/21–72) 45.18/45.00 (9.09/23–77) 39.77/39.00 (10.79/21–77)
Sex*

Male 157 (52.33) 141 (47.00) 74 (24.67) 372 (41.33)
Female 143 (47.67) 159 (53.00) 226 (75.33) 528 (58.67)
Occupation*

Physician 81 (27.00) 120 (40.00) 77 (25.67) 278 (30.89)
Nurse and other‡ 219 (73.00) 180 (60.00) 223 (74.00) 622 (69.11)
Facility*

Government hospital/clinic 161 (53.67) 211 (70.33) 255 (85.00) 627 (69.67)
Private hospital/clinic 71 (23.67) 89 (29.67) 45 (15.00) 205 (22.78)
Other§ 68 (22.67) 0 (0.00) 0 (0.00) 68 (7.56)
Treated COVID-19 patients*

Yes 41 (13.67) 192 (64.00) 130 (43.33) 363 (40.33)
No 259 (86.33) 108 (36.00) 170 (56.67) 537 (59.67)
Workplace COVID-19 guidelines* 249 (83.00) 182 (60.67) 295 (98.33) 726 (80.67)
*Number of observations (%).
†Mean (standard deviation)/median (range).
‡Clinical officers and community health workers.
§Health outposts and health centers that provide primary healthcare (as opposed to government or private hospitals/clinics that provide secondary or tertiary healthcare).
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(ARR,0.85;95%CI,0.56–0.95).Privatehealth facilitiesandclin-
ics and health outposts and centers had 29% (ARR, 0.71; 95%
CI, 0.59–0.84) and 13% (ARR, 0.87; 95% CI, 0.66–1.16),
respectively, lower risks of experiencing service interruptions
compared with governmental institutions (Table 4).

DISCUSSION

This study examined the impacts of the COVID-19 pan-
demic on health service disruptions in three sub-SaharanAfri-
can countries from the perspectives of healthcare providers
and community members. We observed substantial
disruptions of essential health services during the COVID-19

pandemic. Child immunization and nutritional services and
essential maternal and reproductive health services were
particularly affected by the crisis. HCPs reported increased
overall medication prescriptions, especially antibiotics and
antimalarial drugs.
Sub-Saharan African countries have experienced con-

strained health systems and vulnerable economies even
before the COVID-19 crisis; therefore, they were significantly
affected by the pandemic.29 Our study showed that the
COVID-19 pandemic had potentially detrimental impacts on
the provision of essential health services in three countries
across sub-Saharan Africa. More than half of the total essen-
tial health services, including child, maternal, and other

TABLE 2
Healthcare providers’ responses to questions regarding the effects of COVID-19 on healthcare services in three sub-Saharan African countries

Services

Range
of

score

Burkina Faso Ethiopia Nigeria

TotalOuagadougou Addis Ababa Lagos

Child health
services

Immunization*¶ 0–2
No interruption 132 (44.00) 160 (53.33) 69 (23.00) 361 (40.10)
Partial interruption 144 (48.00) 112 (37.33) 219 (73.00) 475 (52.78)
Complete interruption 24 (8.00) 28 (9.30) 12 (4.00) 64 (7.11)

Vitamin A supplementation 0–2
No interruption 136 (45.33) 159 (53.00) 74 (24.67) 369 (41.00)
Partial interruption 139 (46.33) 114 (38.00) 217 (72.30) 470 (52.22)
Complete interruption 25 (8.33) 27 (9.00) 9 (3.00) 61 (6.78)

Nutrition preventive services* 0–2
No interruption 135 (45.00) 156 (52.00) 72 (24.00) 363 (40.33)
Partial interruption 144 (48.00) 120 (40.00) 219 (73.00) 483 (53.67)
Complete interruption 21 (7.00) 24 (8.00) 9 (3.00) 54 (6.00)

Malnutrition management* 0–2
No interruption 137 (45.67) 154 (51.3) 77 (25.67) 368 (40.89)
Partial interruption 140 (46.67) 122 (40.67) 215 (71.67) 477 (53.00)
Complete interruption 23 (7.00) 24 (8.00) 8 (2.67) 55 (6.10)
Total interruption score‡¶ (% with interruption)† 0–8 2.51 (31.75) 2.25 (28.12) 3.15 (39.37) 2.63 (32.87)

Maternal and
reproductive
healthcare

Antenatal care* 0–2
No interruption 148 (49.17) 161 (53.67) 82 (27.33) 391 (43.44)
Partial interruption 131 (43.67) 115 (38.33) 212 (70.67) 458 (50.89)
Complete interruption 21 (7.00) 24 (8.00) 6 (2.00) 51 (5.67)

Iron and folic supplementation* 0–2
No interruption 145 (48.17) 163 (54.33) 85 (28.33) 393 (43.67)
Partial interruption 134 (44.67) 117 (39.00) 209 (69.67) 460 (51.11)
Complete interruption 21 (7.00) 20 (6.67) 6 (2.00) 47 (5.22)

Family planning* 0–2
No interruption 147 (49.00) 158 (52.67) 80 (26.67) 385 (42.87)
Partial interruption 138 (46.00) 121 (40.33) 214 (71.33) 473 (52.56)
Complete interruption 15 (5.00) 21 (7.00) 6 (2.00) 42 (4.67)
Total interruption score‡¶ (% with interruption)† 0–6 1.72 (28.67) 1.67 (27.83) 2.24 (37.33) 1.85 (30.83)

Other
healthcare
services

HIV treatment services* 0–2
No interruption 150 (50.00) 156 (52.00) 84 (28.00) 390 (43.3)
Partial interruption 134 (44.67) 118 (39.33) 211 (70.33) 463 (51.44)
Complete interruption 16 (5.33) 26 (8.67) 5 (1.67) 47 (5.22)

Surgeries* 0–2
No interruption 156 (51.83) 155 (51.67) 85 (28.33) 396 (44.00)
Partial interruption 123 (41.00) 132 (44.00) 211 (70.33) 466 (51.78)
Complete interruption 21 (7.00) 13 (4.33) 4 (1.33) 38 (4.22)

Other services*§¶ 0–2
No interruption 102 (34.00) 172 (57.33) 115 (38.33) 389 (43.22)
Partial interruption 149 (49.67) 117 (39.00) 57 (19.00) 323 (35.89)
Complete interruption 49 (16.00) 11 (3.67) 128 (42.67) 188 (20.89)
Total interruption score‡¶ (% with interruption)† 0–6 1.9 (31.60) 1.55 (25.83) 2.51 (41.83) 2.0 (33.33)

Total health
service
Interruption

Total interruption score‡ (% with interruption)† 0–20 6.2 (31.00) 5.4 (27.00) 7.9 (39.50) 6.49 (32.45)
Low impact (total interruption score not above average)* 150 (50.00) 160 (53.33) 90 (30.00) 395 (43.90)
High impact (total interruption score above average)* 150 (50.00) 140 (46.67) 210 (70.00) 505 (56.10)

*Number of observations (%).
†Mean score divided by the total score.
‡Mean aggregated score.
§Other services included outpatient clinics, referral, tuberculosis, and cancer care.
¶Statistically different across countries at 95% significance level.
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services, were highly impacted by service interruptions
causedbyCOVID-19. Such interruptionswill likely havesignif-
icant implications for long-term maternal, child, and adult
health, and may more severely affect economically disadvan-
taged groups and lead to widened health inequities.
The impacts of theCOVID-19 pandemic on healthcare serv-

ices may vary from country to country, with the variations
depending on the caseload of COVID-19 in each country
and the robustness of a country’s healthcare systems before
the pandemic. During our study, the interruptions of health
services appeared exceptionally high in Nigeria compared
with those in Burkina Faso and Ethiopia. This differential
impact may be explained by the high number of active
COVID-19 cases in Nigeria.2,3 For example, during August,
Nigeria had 48,665, Ethiopia had 27,242, and Burkina Faso
had 1237 total COVID-19 cases.3,4 These results suggest
that a country’s pandemic curve affects health services
impacted by the interruption of health services.When the bur-
den of the COVID-19 caseload is greater, the impacts on
access to other healthcare services will likely increase.
The interruptions of health services are also related to the

specific services in question. During a global survey of the
interruption of chronic medical health services, diabetes
care wasmost affected by the reduction of healthcare resour-
cescausedbyCOVID-19, followedbychronicobstructivepul-
monarydisease,hypertension,heart disease, asthma, cancer,
and depression.30 During this study, child healthcare
appeared more interrupted than other services, including
those related to maternal and reproductive health. This is in
line with the results of a recent study performed in the United
States that showed a decrease in the percentage of children
who were up to date on their vaccinations during the
COVID-19 pandemic.31 Other factors such as a lack of per-
sonal protective equipment, staff shortages, engagement of
HCPs in COVID-19-related tasks, testing and surveillance,
fear and stigma, andstay-at-homeorders also could havedis-
rupted the services. Different types of health facilities also
appeared to experience differential impacts by the pandemic.
During our study, compared with government hospitals and
clinics, services provided by private hospitals were less
affected by the COVID-19 pandemic. This finding may be
explained by the fact that governmental hospitals tended to
be the central hub for COVID-19 treatments and experienced
greater pressure to shift their limited resources, the shutdown
of community platform services events like village health and
nutrition days to avoid crowding, and the shutdown of other
essential services for the treatment of COVID-19.29,32

A substantial proportion of HCPs who participated in our
study reported an increase in the prescriptions of medica-
tions during theCOVID-19 pandemic, particularly antibiotics
and antimalarial. This increase was observed more fre-
quently for health services that were highly interrupted
than for those that were not, suggesting that the more the
health services are interrupted, the more likely it may be to
secure antimicrobial medications without proper assess-
ments and investigations. During the COVID-19 pandemic,
even with the difficulty of interruptions of access to many
health services, there appeared to be an increase in pre-
scriptions of antibiotics and antimalarial drugs. The increase
in antimalarial drug prescriptions could be attributable to the
rainy season, which is when the data were collected. These
antimalarial drugs also could have been prescribed for
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prophylactic purposes because they were highly promoted
by politicians.33 This practice is alarming and its long-term
ramifications for antimicrobial resistance require further
investigation.20

To ensure the continued provision of critical child, maternal,
and other health services during the COVID-19 crisis, innova-
tive and adaptivemeasures are needed and the existing infra-
structure available in a specific setting should be

FIGURE 1. Percentage of healthcare providers who reported increases in prescription during the COVID-19 pandemic.

TABLE 4
Factors associated with a high level of service interruption during the COVID-19 pandemic in three sub-Saharan African countries based on
healthcare providers characteristics (N 5 900)

N (%) CRR 95% CI P value ARR 95% CI P value

Country
Burkina Faso 150 (50) Ref Ref
Ethiopia 134 (45) 0.89 0.75–1.09 0.19 0.91 0.72–1.07 0.28
Nigeria 221 (74) 1.4 1.29–1.68 , 0.001 1.38 1.19–1.59 , 0.001

Occupation
Physicians 164 (59) Ref Ref
Nurses and other* 341 (55) 0.92 0.82–1.05 0.24 0.85 0.56–0.95 0.004

Facility
Government 389 (62) Ref Ref
Private 84 (41) 0.66 0.55–0.78 , 0.001 0.71 0.59–0.84 , 0.001
Others† 32 (47) 0.76 0.58–0.98 0.037 0.87 0.66–1.16 0.36

Treated COVID-19 patients
Yes 301 (56) 1.01 0.90–1.14 0.87
No 204 (56) Ref

Workplace guidelines
Yes 72 (41) 1.44 1.20–1.74 , 0.001 1.15 0.95–1.40 0.16
No 433 (60) Ref Ref

Perceived stigma
Yes 129 (54) 1.04 0.91–1.19 0.60
No 376 (57) Ref
Risk ratios were calculated using modified Poisson regression. ARR5 adjusted risk ratio; CI5 confidence interval; CRR5 crude risk ratio.
*Clinical officers and community health workers.
†Public health and surgery.
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considered.34 Developed countries have rapidly opened
COVID-19 testing and treatment centers and suspended non-
essential health services and surgeries while maintaining the
essential ones.35Othermeasuresused indevelopedcountries
include changing and adapting outpatient health services by
using telemedicine, virtual healthcare, anddigital technologies
to continue routine services.8 Potential measures in sub-
Saharan Africa may include strengthening the health system
with systematic supply chain management of medicines and
supplies, community engagement using mass media for the
generation of health promotion, and remapping of the referral
networks between facilities tomaintain efficient patient flow to
essential health services. The shifting and redistribution of
tasks of healthcare providers and outreach services for
chronic healthcare in the community may also prove useful
for controlling the harmful effects of service interruption and
reduced access. Community outreach programs that vacci-
nate children using a backlog with strict adherence to stan-
dard infectionpreventionwill help control preventablemorbid-
ity and mortality of children. The adoption of telemedicine
technologies that would assist the HCPs and facilities in pro-
viding high-quality health service is also recommended.
Future studies should examine the long-term impacts of the
COVID-19 pandemic on healthcare systems and the potential
mitigation strategies to recover essential services in sub-
Saharan Africa.
A key strength of this study was the inclusion of both HCPs

and community members, allowing for the triangulation of find-
ings from the perspectives of two groups of key stakeholders.
Theuseof telephone-based surveys to enable remote and rapid
data collection during the COVID-19 era was also a main
strength of our study. We found that telephone-based surveys
for healthcare and behavioral science studies were able to cap-
ture sensitive data pointswith high success rates. Limitations of
the study included the opportunistic selection of the study sites,
the potential nonresponses within sites, and the fact that some
HCPs might work at the same facilities; all of these might have
hampered the representativeness of the results to the broader
national contexts. Health service interruption measurements
through self-reports may potentially introduce some degrees
of measurement error. In addition, the study did not include all
health workers key to primary healthcare, such as community
health workers, who are important for generating demand for
essential services. However, we included multiple sites across
sub-Saharan Africa and both rural and urban sites of the com-
munitymembers,whichmayhave increased thegeneralizability
of our findings to similar contexts.
In conclusion, this study contributes much-needed evi-

dence of the impacts of the COVID-19 pandemic on the
access and delivery of essential health services in sub-
Saharan Africa. The findings of this study can be used by
health authorities to create novel and adaptive strategies to
recover andcontinue theprovisionof essential health services
during the COVID-19 era.

Received December 22, 2020. Accepted for publication March 29,
2021.

Published online June 23, 2021.

Note: Supplemental table appears at www.ajtmh.org.

Acknowledgments: We thank the survey participants for sharing their
experiences during this telephone survey. The American Society of

Tropical Medicine and Hygiene has waived the Open Access fee for
this article due to the ongoing COVID-19 pandemic.

Financial support: The Bill & Melinda Gates Foundation grant
OPP1179606,aswell as institutional support fromtheHeidelberg Insti-
tute of Global Health, Germany, and the Harvard T.H. Chan School of
Public Health, USA, supported this work.

Authors’ addresses: Nega Assefa, College of Health and Medical Sci-
ences, Haramaya University, Harar, Ethiopia, E-mail: negaassefa@
yahoo.com. Ali Si�e and Ourohir�e Millogo, Nouna Health Research
Center, Nouna, Burkina Faso, E-mails: sieali@yahoo.fr and
ourohire2001@yahoo.fr. Dongqing Wang, Michelle L. Korte, Elena C.
Hemler, and Wafaie W. Fawzi, Department of Global Health and
Population, Harvard T.H. Chan School of Public Health, Harvard
University, Boston, MA, E-mails: dqwang@hsph.harvard.edu,
mkorte@hsph.harvard.edu, ehemler@hsph.harvard.edu, and mina@
hsph.harvard.edu. Yasir Y. Abdullahi, Jegula Hospital, Harar,
Ethiopia, E-mail: yasdire@gmail.com. Bruno Lankoande, Institut
Sup�erieur des Sciences de la Population, University of
Ouagadougou, Ouagadougou, Burkina Faso, E-mail: blankoande@
issp.bf. Angela Chukwu, Department of Statistics, University of
Ibadan, Ibadan, Nigeria, E-mail: unnachuks2002@yahoo.co.uk.
Firehiwot Workneh and Yemane Berhane, Addis Continental Institute
of Public Health, Addis Ababa, Ethiopia, E-mails: firehiwotwaciph@
gmail.com and yemaneberhane@gmail.com. Phyllis Kanki,
Department of Immunology and Infectious Diseases, Harvard T.H.
Chan School of Public Health, Harvard University, Boston, MA,
E-mail: pkanki@hsph.harvard.edu. Till Baernighausen, Heidelberg
Institute of Global Health, University of Heidelberg, Heidelberg,
Germany, and Department of Global Health and Population, Harvard
T.H. Chan School of Public Health, Harvard University, Boston, MA,
E-mail: till.baernighausen@uni-heidelberg.de. Ayoade Oduola,
University of Ibadan Research Foundation, University of Ibadan,
Ibadan, Nigeria, E-mail: amjoduola@hotmail.com.

This is an open-access article distributed under the terms of the
Creative Commons Attribution (CC-BY) License, which permits unre-
stricted use, distribution, and reproduction in any medium, provided
the original author and source are credited.

REFERENCES

1. Flint SW, Tahrani AA, 2020. COVID-19 and obesity-lack of clarity,
guidance, and implications for care. Lancet Diabetes Endocrinol
8: 474–475.

2. Worldometers, 2020. Coronavirus Update (live). Available at:
https://www.worldometers.info/coronavirus/?utm_campaign=
homeAdvegas1?%22%20%5Cl%20%22countries. Accessed
October 18, 2020.

3. NCDC, 2020. Progression of COVID-19 Cases in Nigeria. Avail-
able at: https://covid19.ncdc.gov.ng/progression/. Accessed
December 12, 2020.

4. Max R, Hannah R, Esteban OO, Joe H, 2020. Coronavirus Pan-
demic (COVID-19). Available at: https://ourworldindata.org/
coronavirus. Accessed December 12, 2020.

5. World Health Organization, 2020. WHO: Coronavirus Disease
(COVID-19) Advice for the Public. Available at: https://www.
who.int/emergencies/diseases/novel-coronavirus-2019/advice
-for-public. Accessed August 17, 2020.

6. Emmanuel Awucha N, Chinelo Janefrances O, ChimaMeshach A,
Chiamaka Henrietta J, Ibilolia Daniel A, Esther Chidiebere N,
2020. Impact of the COVID-19 pandemic on consumers'
access to essential medicines in Nigeria. Am J Trop Med Hyg
103: 1630–1634.

7. Muthuraman S, Al Haziazi M, 2020. COVID-19 impact on health.
Soc Econ 10: 159–160.

8. Iyengar K, Mabrouk A, Jain VK, Venkatesan A, Vaishya R, 2020.
Learning opportunities from COVID-19 and future effects on
health care system. Diabetes Metab Syndr 14: 943–946.

9. Zhao J, Li H, Kung D, Fisher M, Shen Y, Liu R, 2020. Impact of the
COVID-19 epidemic on stroke care and potential solutions.
Stroke 51: 1996–2001.

10. Agarwal A, Mann C, Abdella E, MitikuW, Alebachew A, Berman P,
2020. Recurrent costs in primary health care in Ethiopia: facility

COVID-19 AND HEALTHCARE SERVICES IN SUB-SAHARAN AFRICA 329

http://www.ajtmh.org
mailto:negaassefa@yahoo.com
mailto:negaassefa@yahoo.com
mailto:sieali@yahoo.fr
mailto:ourohire2001@yahoo.fr
mailto:dqwang@hsph.harvard.edu
mailto:mkorte@hsph.harvard.edu
mailto:ehemler@hsph.harvard.edu
mailto:mina@hsph.harvard.edu
mailto:mina@hsph.harvard.edu
mailto:yasdire@gmail.com
mailto:blankoande@issp.bf
mailto:blankoande@issp.bf
mailto:unnachuks2002@yahoo.co.uk
mailto:
mailto:
mailto:yemaneberhane@gmail.com
mailto:pkanki@hsph.harvard.edu
mailto:till.baernighausen@uni-heidelberg.de
mailto:amjoduola@hotmail.com
https://creativecommons.org/licenses/by/4.0/
https://www.worldometers.info/coronavirus/?utm_campaign=homeAdvegas1?%22%20%5Cl%20%22countries
https://www.worldometers.info/coronavirus/?utm_campaign=homeAdvegas1?%22%20%5Cl%20%22countries
https://covid19.ncdc.gov.ng/progression/
https://ourworldindata.org/coronavirus
https://ourworldindata.org/coronavirus
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public


and disease specific unit costs and their components in govern-
ment primary hospitals and health centers. BMC Health Serv
Res 20: 389.

11. Woldemichael A, Takian A, Akbari Sari A, Olyaeemanesh A, 2019.
Availability and inequality in accessibility of health centre-based
primary healthcare in Ethiopia. PLoS One 14: e0213896.

12. Nyasulu J, Pandya H, 2020. The effects of coronavirus disease
2019 pandemic on the South African health system: a call to
maintain essential health services. Afr J Prim Health Care Fam
Med 12: e1–e5.

13. Tolu LB, Ezeh A, Feyissa GT, 2020. How prepared is Africa for the
COVID-19 pandemic response? The case of Ethiopia. Risk
Manag Healthc Policy 13: 771–776.

14. Walker PGT et al., 2020. The impact of COVID-19 and strategies
for mitigation and suppression in low- and middle-income
countries. Science 369: 413–422.

15. Ahmed S et al., 2020. Impact of the societal response to COVID-
19 on access to healthcare for non-COVID-19 health issues in
slum communities of Bangladesh, Kenya, Nigeria and Pakistan:
results of pre-COVID and COVID-19 lockdown stakeholder
engagements. BMJ Glob Health 5: e003042.

16. UNAIDS, 2019. UNAIDS Data 2019. Available at: https://www.
unaids.org/en/resources/documents/2019/2019-UNAIDS-data.
Accessed October 10, 2020.

17. Headey D et al., 2020. Impacts of COVID-19 on childhoodmalnu-
trition and nutrition-related mortality. Lancet 396: 519–521.

18. Roberton T, Carter ED, Chou VB, Stegmuller AR, Jackson BD,
Tam Y, Sawadogo-Lewis T, Walker N, 2020. Early estimates
of the indirect effects of the COVID-19 pandemic on maternal
and child mortality in low-income andmiddle-income countries:
a modelling study. Lancet Glob Health 8: e901–e908.

19. Cousins S, 2020. COVID-19 has “devastating” effect on women
and girls. Lancet 396: 301–302.

20. Koster ES, Philbert D, Bouvy ML, 2020. Impact of the COVID-19
epidemic on the provision of pharmaceutical care in community
pharmacies. Res Social Adm Pharm 17: 2002–2004.

21. Li G, Tang D, Song B, Wang C, Qunshan S, Xu C, Geng H, Wu H,
He X, Cao Y, 2020. Impact of the COVID-19 pandemic on part-
ner relationships and sexual and reproductive health: cross-
sectional, online survey study. J Med Internet Res 22: e20961.

22. Riley T, Sully E, Ahmed Z, Biddlecom A, 2020. Estimates of the
potential impact of the COVID-19 pandemic on sexual and
reproductive health in low- and middle-income countries. Int
Perspect Sex Reprod Health 46: 73–76.

23. Abelenda-Alonso G, Padulles A, Rombauts A, Gudiol C, Pujol M,
Alvarez-Pouso C, Jodar R, Carratala J, 2020. Antibiotic pre-
scription during the COVID-19 pandemic: a biphasic pattern.
Infect Control Hosp Epidemiol 41: 1371–1372.

24. Hemler EC, Korte M, et al., 2021. Design and field methods of the
ARISE Network COVID-19 rapid monitoring survey. Am J Trop
Med Hyg 105: 311–323.

25. CDC, 2020. Reduced Access to Care: Household Pulse Survey.
Available at: https://www.cdc.gov/nchs/covid19/pulse/
reduced-access-to-care.htm. Accessed December 4, 2020.

26. Qiao S, Li Z, Weissman S, Li X, Olatosi B, Davis C, Mansaray AB,
2010. Disparity in HIV service interruption in the outbreak of
COVID-19 in South Carolina. AIDS Behav 25: 49–57.

27. Zou GY, Donner A, 2013. Extension of the modified Poisson
regression model to prospective studies with correlated binary
data. Stat Methods Med Res 22: 661–670.

28. ChenW, Qian L, Shi J, Franklin M, 2018. Comparing performance
between log-binomial and robust Poisson regression models
for estimating risk ratios under model misspecification. BMC
Med Res Methodol 18: 63.

29. Federal Ministry of Health, 2020. National Comprehensive
COVID19 Management Handbook Addis Ababa, Ethiopia:
EPHI.

30. Chudasama YV, Gillies CL, Zaccardi F, Coles B, Davies MJ, Seidu
S, Khunti K, 2020. Impact of COVID-19 on routine care for
chronic diseases: a global survey of views from healthcare pro-
fessionals. Diabetes Metab Syndr 14: 965–967.

31. Walker DM, Tolentino VR, 2020. COVID-19: the effects on the
practice of pediatric emergency medicine. Pediatr Emerg Med
Pract 17: 1–15.

32. Karkee R, Morgan A, 2020. Providing maternal health services
during the COVID-19 pandemic in Nepal. Lancet Glob Health
8: e1243–e1244.

33. Scuccimarri R, Sutton E, Fitzcharles MA, 2020. Hydroxychloro-
quine: a potential ethical dilemma for rheumatologists during
the COVID-19 pandemic. J Rheumatol 47: 783–786.

34. Blumenthal D, Fowler EJ, AbramsM, Collins SR, 2020. COVID-19:
implications for the health care system. N Engl J Med 383:
1483–1488.

35. Al Kuwari M, Abdulmalik M, Al Abdulla S, Haj Bakri A, Gibb J,
Kandy M, 2020. The COVID-19 pandemic impact on primary
health care services: an experience from Qatar. 2020.07.22.
20160333.

ASSEFA, SIÉ, AND OTHERS330

https://www.unaids.org/en/resources/documents/2019/2019-UNAIDS-data
https://www.unaids.org/en/resources/documents/2019/2019-UNAIDS-data
https://www.cdc.gov/nchs/covid19/pulse/reduced-access-to-care.htm
https://www.cdc.gov/nchs/covid19/pulse/reduced-access-to-care.htm

	TF1
	TF2
	TF3
	TF4
	TF5
	TF6
	TF7
	TF8
	TF9
	TF10
	TF11
	TF12
	TF13
	TF14
	TF15
	TF16
	TF17

