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Background. Due to concerns about the effects of the coronavirus disease 2019 (COVID-19 pandemic on health services, we
examined its effects on human immunodeficiency virus (HIV) services in sub-Saharan Africa.

Methods. Quarterly data (Q1, 10/2019-12/2019; Q2, 1/2020-3/2020; Q3, 4/2020-6/2020; Q4, 7/2020-9/2020) from 1059
health facilities in 11 countries were analyzed and categorized by stringency of pandemic measures. We conducted a difference-in-
differences assessment of HIV service changes from Q1-Q2 to Q3-Q4 by higher vs lower stringency.

Results. There was a 3.3% decrease in the number HIV tested from Q2 to Q3 (572 845 to 553 780), with the number testing
HIV-positive declining by 4.9% from Q2 to Q3. From Q3 to Q4, the number tested increased by 10.6% (612 646), with an increase of
8.8% (23 457) in the number testing HIV-positive with similar yield (3.8%). New antiretroviral therapy (ART) initiations declined by
9.8% from Q2 to Q3 but increased in Q4 by 9.8%. Across all quarters, the number on ART increased (Q1, 419 028 to Q4, 476 010).
The number receiving viral load (VL) testing in the prior 12 months increased (Q1, 255 290 to Q4, 312 869). No decrease was noted
in VL suppression (Q1, 87.5% to Q4, 90.1%). HIV testing (P < .0001) and new ART initiations (P = .001) were inversely associated
with stringency.

Conclusions.  After initial declines, rebound was brisk, with increases noted in the number HIV tested, newly initiated or cur-
rently on ART, VL testing, and VL suppression throughout the period, demonstrating HIV program resilience in the face of the

COVID-19 crisis.
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Disruptions in health services, including human immuno-
deficiency virus (HIV) services, have been reported by var-
ious countries in the context of the coronavirus disease 2019
(COVID-19) pandemic associated with travel restrictions,
avoidance of health facilities for fear of exposure, limitations in
supply chains for various commodities, and changes in national
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policies and redirection of resources [1-4]. Modeling has also
predicted that disruptions in access to HIV testing and an-
tiretroviral therapy (ART) in sub-Saharan Africa, where 70%
of the world’s people living with HIV (PLWH) reside, could
lead to substantial increases in HIV-related deaths [5]. At the
same time, reported cases, hospitalizations, and deaths due
to COVID-19 have been lower across most African countries
compared with other regions of the world with the exception of
several surges in cases reported in some African countries [6].
However, these numbers likely represent an underenumeration
due to limited testing and underreporting. Nonetheless, dis-
ruptions to HIV-related health services have been reported in
Africa [1, 2, 4, 7, 8]. In an effort to avert anticipated disruptions
in services, measures were put in place to enable persons to ac-
cess HIV-related services through innovations such as adoption
of differentiated service delivery models including multimonth
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dispensing of ART to limit the need for health facility visits
along with other patient-, community-, and health system-level
innovations [9-14].

To evaluate the effect of the COVID-19 pandemic on HIV
services, we examined data on the HIV testing and treatment
cascade, that is, HIV testing, initiation and use of ART, viral
load (VL) testing, and VL suppression at 1059 health facilities
supported by ICAP in 11 countries in sub-Saharan Africa.

METHODS

The data analyzed represented 4 quarters encompassing 2
quarters pre-COVID-19 and 2 quarters since COVID-19 was
declared a pandemic, offering the opportunity to measure the
effects of the pandemic on these critical HIV interventions in
the initial pandemic period. We used routine aggregate HIV-
related data from ICAP-supported health facilities that were
reported for adults and children from 1 October 2019 to 30
September 2020. President’s Emergency Plan for AIDS Relief
(PEPFAR)-supported programs report aggregate data for a set
of predefined indicators into PEPFAR’s Data for Accountability,
Transparency and Impact (DATIM) system. DATIM utilizes nu-
merous data quality checks, and the data also undergo extensive
human review. Data were downloaded from DATIM into ICAP’s
DHIS2-based data management system in February 2021 and
then exported into Excel and SAS for analysis. The data were
examined by quarter (Q), with Q1 (October 2019-December
2019) and Q2 (January 2020-March 2020) data reflecting HIV
service delivery provision before the implementation of any
COVID-19-related restrictions. Q3 (April 2020-June 2020)
data reflected HIV service delivery during the time period of
restrictions, and Q4 (July 2020-September 2020) data reflected
HIV service delivery as some countries began relaxing restric-
tions [15]. The data were from health facilities supported by
ICAP at Columbia University in 11 African countries: Angola,
Burundi, Cameroon, Cote d’Ivoire, Democratic Republic of the
Congo (DRC), Eswatini, Ethiopia, Kenya, Mozambique, South
Sudan, and Zambia. More information on ICAP’s support in
each country can be found at https://icap.columbia.edu/where-
we-work/. At these health facilities, ICAP provided technical
support to strengthen various aspects of HIV service delivery
including HIV testing and treatment as well as data monitoring
and evaluation activities. In this analysis, supported health fa-
cilities were restricted to those that reported HIV testing data in
all 4 quarters to ensure observed trends were not impacted by
changes in programmatic support.

We examined quarterly trends along the HIV testing and
treatment cascade. For HIV testing, the number of individuals
who received an HIV test, the number newly diagnosed with
HIV, and HIV testing yield (percent who tested positive) were
examined. For HIV treatment, the number of PLWH newly
initiating ART and those currently on ART, the number who

had a VL test done in the past 12 months, and the percentage of
those with VL suppression (defined as <1000 copies/mL) were
evaluated. Descriptive analyses were used to examine trends
during the 1-year period overall and stratified by country, age
(<15 years vs 215 years), and sex for those aged 215 years. HIV
testing was also stratified by point of service.

To evaluate the effect of COVID-19 mitigation measures, we
examined the effects overall as well as based on median mitiga-
tion stringency score. We used the median score on a country’s
Oxford COVID-19 Government Response Tracker Stringency
index for the period between 1 April 2020 and 30 September
2020 [15]. This index is a daily composite measure (range,
0-100) based on 9 pandemic responses: school closure, work-
place closure, cancellation of public events, restrictions on public
gatherings, closure of public transport, public information cam-
paigns, stay-at-home orders, restrictions on internal movement,
and international travel bans [15]. Six countries (Angola, DRC,
Eswatini, Ethiopia, Kenya, South Sudan) had median scores
275% (range across countries, 78%-84%) and were considered
to have more stringent measures, while 5 countries (Burundi,
Cameroon, Cote d’Ivoire, Mozambique, Zambia) had median
scores <75% (range across countries, 14%-63%) and were con-
sidered to have less stringent measures. Sensitivity analyses
explored different thresholds of exposure categorization. We
chose this dichotomization because it enabled the largest gap
between successive median scores (63% vs 78%) and created 2
distinct groups of countries.

A difference-in-differences design [16] was used to assess
whether changes in HIV testing and treatment services differed
from Q1-Q2 (premitigation measures) to Q3-Q4 (mitigation
measures in place) by stringency category. Linear regression
with generalized estimating equations to account for within-
health facility correlation was used to assess whether the cross-
product term describing the difference in the slope of the line
for the relationship between reporting period and mean facility
outcome measure was significant at a 5% level of significance.
Sensitivity analyses were performed by comparing Q1-Q2
to Q4 to assess whether the Q3 period was only a temporary
reduction.

The data analyzed in this study were collected as part of
services supported by the PEPFAR through the US Centers
for Disease Control and Prevention and US Agency for
International Development. The funders were provided with
the opportunity to review the manuscript as per funding
agreements.

RESULTS

Supported Health Facilities

A total of 1059 supported health facilities with HIV testing
data reported for all 4 quarters under analysis were included
from the following countries: Angola (n=17), Burundi
(n = 88), Cameroon (n =73), Cote d’Ivoire (n = 145), DRC
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(n =199), Eswatini (n = 42), Ethiopia (n = 31), Kenya (n = 1),
Mozambique (n=59), South Sudan (n=20), and Zambia
(n =384).

HIV Testing Services

In QI, 511 233 individuals received HIV testing services and
4.0% (20 525) tested HIV-positive at the included health facil-
ities (Table 1). Overall, the health facilities reported a 12.1%
increase in the total number of individuals receiving an HIV
test from Q1 to Q2, a slight decrease of 3.3% in Q3, and a re-
bound in Q4 with a 10.6% increase to 612 646. When stratified
by age and sex (for those aged 215 years), similar patterns were
seen. Patterns did differ by the testing point of service, with
the largest declines in Q3 for voluntary counseling and testing
(13.6% decline) and testing occurring as part of voluntary
medical male circumcision services (15.7% decline). In most
countries, the same pattern was observed among the included
health facilities, though the magnitudes of the changes differed.
Exceptions to the pattern included Burundi, Cameroon, and
Cote d'Ivoire (Supplementary Table 1). The number of indi-
viduals who had an HIV-positive test result followed the same
overall testing pattern (Q1, 20 525; Q2, 22 662; Q3, 21 533;
Q4, 23 478) with test yield remaining stable each quarter (Q1,
4.0%; Q2, 4.0%; Q3, 3.9%; and Q4, 3.8%). HIV testing yield
also remained stable when stratified by age and sex, except for
males aged 215 years where yield declined from 5.2% in Q1 to
4.7% in Q4.

When stratified by mitigation stringency, supported health
facilities in countries with higher stringency showed substantial
decreases in HIV testing from Q2 (208 718 total HIV tests) to
Q3 (169 260 total HIV tests; 18.9% decrease) and modest in-
creases from Q3 to Q4 (183 129 total HIV tests; 8.2% increase),
while supported health facilities in countries with lower strin-
gency showed increases in each successive quarter (Q1, 321 803;
Q2, 364 127; Q3, 384 520; Q4, 429 517). These patterns were
consistent across age and sex (Table 1).

HIV Treatment Services

The overall pattern for new ART initiations reflected those for
HIV testing and new diagnoses (Table 1). In Q1, 23 169 indi-
viduals newly initiated ART. This increased by 7.5% to 24 918
in Q2. The number then declined by 9.8% to 22 469 in Q3, then
increased again by 9.8% in Q4 to 24 665. When stratified by age
and sex, similar trends were seen. In the majority of the sup-
ported health facilities in each country, there was also a similar
pattern; exceptions were noted in Burundi, Cameroon, DRC,
and Eswatini (Supplementary Table 2). When stratified by mit-
igation stringency, countries with lower stringency indices had
less decline from Q2 to Q3 (lower, 5.6% decrease in ART initi-
ations; higher, 17.9% decrease) and a larger increase from Q3
to Q4 (lower, 11.8% increase; higher, 5.2% increase); these pat-
terns were consistent across age and sex (Table 1).

The overall number of PLWH on ART, which reflects both
new initiations and individuals continuing ART, increased in
each quarter by 24.0%, from 419 028 in Q1 to 476 010 in Q4
(Table 1). When stratified by sex, age, and stringency of restric-
tions, similar patterns were seen. When stratified by country,
the same pattern was noted except for Burundi and Kenya
where there were very small declines from Q1 to Q2 (-1.0%) in
Burundi and from Q2 to Q3 (-0.5%) in Kenya (Supplementary
Table 3). Quantity of antiretrovirals (ARVs) dispensed for pa-
tients, that is, dispensing of a 3- or 6-month supply of medi-
cines, increased over the analysis period, with the largest
increase from Q2 to Q3. The proportion of those on ART who
received 23 months of ARVs was 51% in Q1 and 59% in Q2,
increasing to 78% in Q3 and 80% in Q4.

Viral Load Testing and Suppression

In Q1, 255 290 individuals on ART received a VL test in the
past 12 months with 87.5% with VL suppression (Table 1). The
number who received VL testing in the past 12 months in-
creased each quarter, up to 312 869 tests in Q4. In terms of VL
suppression, there was a slight increase over the year with 90.1%
having VL suppression in Q4. Similar patterns were seen when
stratified by sex, age, country, and stringency level (Table 1 and
Supplementary Table 4).

Association of COVID-19 Mitigation Measures and HIV Services

The results of the difference-in-differences analysis for
HIV testing services overall and by point of service are
shown in Figure 1 and for HIV yield and ART in Figure 2.
Table 2 provides the results of the regression coefficients.
Overall, supported health facilities in countries categorized
as having lower stringency scores averaged 458 (standard
deviation [SD] = 640) HIV tests per clinic per quarter in
Q1-Q2 and 543 (SD = 834) HIV tests per clinic per quarter
in Q3-Q4, while supported health facilities in countries
with higher stringency scores showed a decline in average
number of HIV tests per facility per quarter from 642
(SD = 1033) to 568 (SD = 820) from Q1-Q2 to Q3-Q4 (P
< .001). Significant differences in Q1-Q2 vs Q3-Q4 in the
number of HIV tests conducted were observed within spe-
cific points of testing, including voluntary counseling and
testing, index patient testing, and outpatient testing (all P
< .05), with marginal differences observed in testing at an-
tenatal clinics (P value = .05 for interaction). No differences
were observed in HIV testing volume between Q1-Q2 and
Q3-Q4 at tuberculosis clinics, emergency departments, in-
patient and surgery wards, and voluntary medical male cir-
cumcision services (all P value > .05).

Overall, trends in HIV testing yield did not differ between
stringency category (P value for interaction, .41; Figure 2 and
Table 2), although the total number who received an HIV test
and tested HIV-positive decreased more at supported health
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Table 1. Human Immunodeficiency Virus Testing and Antiretroviral Therapy Services at 1059 Health Facilities in 11 African Countries, October 2019—
September 2020: Overall and Stratified by Coronavirus Disease 2019 Response Stringency Index

All Health Facilities

Health Facilifies in Lower Stringency Health Facilities in Higher Stringency
Countries® Countries?®
N =1,059 N=749 N=310
Q1 Q2 Q3 Q4 Trend® Q1 Q2 Q3 Q4 Trend” Q1T Q2 Q3 Q4 Trend®
Total 511 573 554 6.13 -_— = 322 364 385 430 - - 1.89 209 1.69 1.83 -
Number of Male 1.83 205 201 231 - mm 118 135 147 1.71 - W 0.64 070 0.54 0.60 ~m™
Individuals
Receiving an Female 329 3.68 3.53 3.82 [ 2.04 229 238 2.58 - = 1.25 138 1.15  1.23 T
HIV Test
>15 431 487 470 526 - 2.64 301 317 3.59 -_— = 1.68 186 1.53 1.67 -
<15 047 055 050 0.52 - 026 032 034 0.36 = 021 022 016 0.17 “m
ANC 151 1.65 1.59 1.67 — — 1.05 115 1.12 1.20 — - 046 050 047 048 -——
VCT 057 062 053 0.63 — 035 041 041 0.46 -_ = 022 021 0.12 0.17 -m m
Emergency
departments  0.19 021 023 0.32 ——m 0.16 0.17 0.20 0.29 =W 002 004 0.03 0.04 ] —
Testing point Index patients 0.17 022 029 033 - 0.13 016 025 0.28 -l __ 0.04 006 0.04 0.06 [ - -
of service Inpatient and
surgery wards 024 022 022 022 -——— 0.10 0.09 0.12 0.11 — - 0.14 0.13 0.10 O0.11 -
Outpatient® 231 260 247 274 -—_ 140 159 1.65 1.90 = == (091 101 082 084 - -
TB 0.07 008 0.08 0.08 - 0.03  0.04 0.04 0.04 - 0.03 0.04 004 0.04 -._
VMMC 0.06 014 0.12 0.13 . 0.00 0.04 0.05 0.04 [ ] - 0.06 0.10 0.07 0.10 ] -
J— -
Newon ART roml 023 025 022 025 — === 0I5 016 0I5 0.7 — =" 008 009 007 007 "=
Male 0.09 0.10 0.09 0.10 —_— W 0.06 0.06 0.06 0.07 — . 0.03 0.03 0.03 0.03 -
Female 0.14 0.15 0.14 0.15 —_— ™ 0.09 0.10 0.09 0.10 —_ == 0.05 005 0.04 0.05 ~ =
Treatment
>15 022 024 021 023 —_— 0.14 0.15 0.15 0.16 — == (008 008 007 007 e
<15 0.0l 001 0.01 0.01 —_—— 0.01 001 0.01 0.01 ~— — — 000 0.00 000 0.00 -_
Currently receiving
ART
Total 4.19 436 454 476 —_—— — 2.80 290 3.03 3.18 —_ 139 145 151 158 -
Male 146 148 155 1.62 —_——— 099 099 1.04 1.09 — = 046 049 051 054 -
Female 273 288 299 3.14 —_——— 1.81 191 199 2.09 == 092 096 100 1.04 -—=
>15 397 414 432 452 ——— 266 275 288 3.02 — 132 138 144 151 _——
<15 022 022 023 024 —_——— 0.15 0.15 0.15 0.16 —— — —— 0.07 007 0.07 0.8 i
VL test receipt —— —— —
Total 255 276 298 3.13 - 1.61 1.76  1.89 1.99 094 1.00 1.08 1.14
Male 0.87 092 099 1.04 —_—— 0.56 0.58 0.63 0.66 _——— 031 033 036 038 ——
Female 1.69 1.84 199 2.09 —— 1.06 1.18 127 1.33 m————  0.63 0.67 072 0.76 -
>15 241 262 283 298 —— — 152 1.67 1.80 1.89 ——— 0.89 095 1.03 1.09 ———
Viral load <15 0.14 0.14 0.15 0.15 — — 0.09 0.09 0.10 0.10 —— 0.05 0.05 0.05 0.05 -
measurement o i VIS
Total 88% 89% 90% 90% . 85% 86% 87% 87% . 89% 89% 90% 91% .
H = [rep— -
Male 86% 87% 88% 88% . 85% 86% 87% 87% . 89% 89% 90% 90% Em
—— —— -
Female 87% 88% 88% 89% . = 85% 87% 88% 88% . 90% 90% 91% 91% l
— | N ] — —
>15 87% 88% 88% 89% . o 86% 87% 88% 88% . - 90% 90% 91% 91% .
- - -
<15 74% 6% 78% 19% . 69% 73% 76% 76% 83% 83% 83% 83% 0
m_ im_ -

Table is presented in hundreds of thousands. Numbers may not sum to the total due to missing information. Q1, October 2019-December 2019; Q2, January 2020-March 2020; Q3, April
2020-June 2020; Q4, July 2020-September 2020.

Abbreviations: ANC, antenatal care; ART, antiretroviral therapy; TB, tuberculosis; VCT, voluntary counseling and testing; VL, viral load; VLS, viral load suppression; VMMC, voluntary medical
male circumcision.

2Lower stringency: Burundi, Cameroon, Cote d'Ivoire, Mozambique, Zambia. Higher stringency: Angola, Democratic Republic of the Congo, Eswatini, Ethiopia, Kenya, South Sudan.
®Trend displays percentage change in indicator from the previous quarter. Blue indicates an increase; red indicates a decrease.
°Outpatient includes testing that took place at clinics for patients aged <5 years, sexually transmitted infection, and malnutrition and other providerinitiated testing.
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Figure 1. Difference-in-differences analysis: human immunodeficiency virus testing by point of service at 1059 health facilities in 11 African countries, October 2019—
September 2020. *P <.05 for difference-in-difference. Abbreviations: ANC, antenatal care; HIV, human immunodeficiency virus; TB, tuberculosis; VCT, voluntary counseling

and testing; VMMC, voluntary medical male circumcision.

facilities in countries with a higher stringency index score, owing
to the lower numbers receiving an HIV test. New ART initiations
declined from Q1-Q2 (average = 28, SD =43) to Q3-Q4 (av-
erage = 25, SD = 32) in high stringency countries but remained
stable at supported health facilities in countries with low strin-
gency scores (Q1-Q2, 22 [SD =54]; Q3-Q4, 23 [SD =51]);
this difference was also statistically significant (P value = .001;
Figure 2 and Table 2). There were no differences by stringency
score category in the number currently on ART (P value = .07),
the number who received viral load testing (P value = .06), or the
percent virally suppressed (P value = .41; Table 2). In sensitivity
analyses removing April 2020-June 2020 from the comparison,
and therefore comparing October-March with July-September,
differences in the trend between higher and lower stringency
countries were similar (data not shown).

DISCUSSION

The COVID-19 pandemic has resulted in extensive disruptions
globally, with many fearing a deleterious impact on HIV testing,
prevention, and treatment programs [5, 12]. The findings from
our study, which included more than 1000 ICAP-supported
health facilities located in 11 sub-Saharan African countries,
are reassuring. The data over 1 year spanning the advent of the
COVID-19 pandemic showed a transient effect on HIV serv-
ices, followed by rapid recovery in important measures related
to the HIV testing and treatment cascade.

On average, ICAP-supported health facilities in coun-
tries with more stringent pandemic mitigation measures
showed decreased HIV testing services in Q3-Q4 vs Q1-Q2,
while supported health facilities with less stringent measures
showed increased HIV testing services in Q3-Q4 vs Q1-Q2.
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Figure 2. Difference-in-differences analysis: human immunodeficiency virus testing yield and ART at 1059 health facilities in 11 African countries, October 2019-September
2020. =P < .05 for difference-in-difference. Abbreviations: ART, antiretroviral therapy; HIV, human immunodeficiency virus.

In countries with more stringent restrictions, the most no- self-imposed reductions in voluntary travel to hospitals, and
table reductions in HIV testing services were observed in  restrictions in community outreach activities that impacted
voluntary counseling and testing sites, index patients, and index testing availability. Inpatient HIV testing and testing
outpatient testing sites. Reasons for these reductions may in- for individuals who require access to supported health facil-
clude lockdown-related limitations in accessing testing sites, ities, such as patients with tuberculosis or pregnant women

Table 2. Results of Difference-in-Differences Analysis at 1059 Health Facilities in 11 African Countries, October 2019-September 2020

Higher vs Lower

Mean Value Stringency Index Q1-Q2 vs Q3-Q4° Interaction
Intercept b P Value b P Value b P Value
Human immunodeficiency virus testing Overall 4579 184.3 0.003 85.5 <0.0001 —-159. <0.0001
ANC 154.0 32.8 0.12 7.5 0.001 -1.2 0.05
VCT 83.6 46.5 0.03 2.2 0.50 -577 <0.0001
Emergency department 190.9 28.8 0.69 64.0 0.002 -59.5 0.07
Index patients 32.3 -1.4 0.01 270 <0.0001 -28.9 <0.0001
Inpatient 82.7 43.1 0.16 -5.6 0.64 -20.5 0.25
Outpatient 211.6 115.8 0.001 30.6 0.002 —72.3 0.0001
B 15.0 19.4 0.0001 1.2 0.24 -0.9 0.60
VMMC 32.1 2671 <0.0001 5.2 0.28 -23.2 0.13
ART services New on ART 22.0 5.8 0.06 0.8 0.25 -4.3 0.001
Currently receiving ART 3856.2 979 0.22 33.7 <0.0001 9.4 0.07
VL test receipt 2373 105.8 0.15 31.0 <0.0001 21.0 0.06
% with VLS 85 3.9 <0.0001 1.8 0.00001 -0.40 0.41

Abbreviations: ANC, antenatal care; ART, antiretroviral therapy; TB, tuberculosis; VCT, voluntary counseling and testing; VL, viral load; VLS, viral load suppression; VMMC, voluntary medical
male circumcision.

#Q1-Q2, October 2019-March 2020; Q3-Q4, April 2020-September 2020.
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attending antenatal care clinics, were less affected, with less dif-
ferential between high and low stringency countries. We also
found that new ART initiations were more affected in countries
with more stringent restrictions, likely due to declines in HIV
testing and difficulty in accessing health facilities where ART is
traditionally initiated.

It is heartening to note that over the entire year that spanned
the advent of the COVID-19 pandemic, there was an increase
in the overall number of persons on ART from 419 028 in Q1 to
476 010 in Q4. Importantly, VL suppression, a critical measure
of ART effectiveness, remained high throughout the year.
Overall, even at health facilities in countries with higher miti-
gation stringency scores, changes noted were consistent with a
rebound in HIV service delivery.

Several countries have reported declines in HIV testing, in-
cluding among pregnant women, with most not having fully re-
bounded by September 2020 [17], which is consistent with our
findings when restricted to health facilities in countries with
more stringent mitigation measures. A study of 65 primary care
clinics in South Africa also found that HIV testing and ART
initiations were the most affected services [18]. Another study
that focused on services for men who have sex with men in 3
counties in Kenya also found impacts on HIV testing and ART
initiations [19]. Decreases in HIV testing could have lasting im-
pacts on efforts to achieve HIV elimination.

Expansion of differentiated service delivery models has
been cited as an approach to reducing the impacts of the
COVID-19 pandemic on HIV programs [9-14]. ICAP has
supported the implementation of differentiated service de-
livery in several countries in sub-Saharan Africa over the
past 5 years and supported the expansion and adaptation of
such models during the COVID-19 pandemic [11]. The re-
bound in HIV services we observed may, in part, be due to
the expansion of differentiated service delivery models and
other innovations including multimonth dispensing of medi-
cations, ART distribution in the community, and virtual ad-
herence consultations.

Our study has several limitations. First, it included select
health facilities and may not be representative of all health fa-
cilities in the 11 countries. Second, it includes only 1 year of
data and, thus, may not capture potential longer-term effects
of the COVID-19 pandemic. Future studies should examine
these effects, particularly those on VL suppression as the VL
data in our analysis covers testing that was conducted in the
past 12 months that, especially in Q1-Q2, will include testing
done prior to October 2019. Third, the difference-in-differences
assumptions of no time-varying confounding between groups
and no within-group confounding across times are not strictly
verifiable, particularly with the few time points used in this
analysis. Future studies should also evaluate the differentiated
service delivery models and other innovations put in place in
response to the pandemic.

Our study has several strengths. It includes more than 1000
health facilities located in 11 countries from across sub-Saharan
Africa, representing diverse settings. While the data represent
programmatic data, ICAP performs extensive data quality as-
surance activities. The difference-in-differences approach al-
lowed each health facility to serve as its own time-invariant
control, while comparing health facilities in higher vs lower
stringent measure countries allowed for some measure of time-
varying trends unrelated to the pandemic response.

In summary, our study findings indicate that HIV programs
in several sub-Saharan African countries demonstrated evi-
dence of resilience in the face of the COVID-19 crisis. Health
facilities in countries with more stringent COVID-19 restric-
tions had more substantial decreases in HIV testing and new
ART initiations when compared with those in countries with
less stringent restrictions. However, even in the latter settings,
recovery was brisk. Looking ahead, efforts should focus on
building resilient health systems that can withstand the shocks
from various crises.
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