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The coronavirus disease 2019 (COVID-19) pandemic and as-
sociated public health responses have disrupted daily living 
activities with economic and health consequences globally. 
We observed transient decreases in human immunodeficiency 
virus (HIV) clinic visit adherence and food security among per-
sons living with HIV early in the pandemic, and an increase in 
viral suppression later in the pandemic.
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The coronavirus disease 2019 (COVID-19) pandemic is an un-
precedented public health crisis. Governmental responses have 
varied in stringency and enforcement, sometimes including 
handwashing, physical distancing, face covering, lockdowns, 
curfews, and/or suspension of large gatherings and public 
transportation.

In sub-Saharan Africa, policies must precariously balance 
public health and economic consequences in settings with a 
high reliance on informal economic activity [1], insufficient 
social safety net systems [2], and densely populated cities or 

cramped living conditions that impede physical distancing 
and hygiene [3]. Failure to contain the COVID-19 pandemic 
could overwhelm underresourced African healthcare systems 
[4] and obstruct healthcare access for other conditions due to 
interrupted supply chains, healthcare provider redeployment 
or illness, and disrupted transportation [5]. People living with 
human immunodeficiency virus (PLWH) could be particularly 
vulnerable to such disruptions [6], with the potential for life-
long consequences if they lead to viral failure and emergent 
drug resistance. Financial, food security, and social losses could 
contribute to emotional distress, reduced mental well-being, 
unhealthy coping strategies, and noncompliance with mitiga-
tion measures [7, 8].

We assessed human immunodeficiency virus (HIV) care and 
food security in the context of the COVID-19 pandemic in 4 
African countries.

METHODS

Since 2013, the African Cohort Study (AFRICOS) has pro-
spectively enrolled individuals aged 15 years or older with and 
without HIV, in an approximate 5:1 ratio, at 12 clinics across 
5 HIV care programs in Tanzania; Uganda; South Rift Valley, 
Kenya; Kisumu West, Kenya; and Nigeria [9]. Participants 
living with HIV were randomly selected from client lists, were 
new clinic enrollees, or were recruited from previous studies. 
Those without HIV were recruited from HIV testing activities 
or via serodiscordant partnership with an AFRICOS enrollee. 
The study was approved by institutional review boards at all 
participating institutions. All participants provided written in-
formed consent.

At enrollment and biannual follow-up visits, participants un-
derwent clinical assessment and socio-behavioral questionnaire 
administration by trained study staff. Self-reported variables in-
cluded sex, age, education, employment status, marital status, 
and distance from the clinic. Food security was evaluated by 
asking participants if they had enough food to eat in the past 
12  months and whether they had cut or reduced in size 1 or 
more meals per day on average because there was not enough 
food or money for food.

For PLWH, antiretroviral therapy (ART) history was ex-
tracted from medical records and viral load was assessed at 
each visit. Adherence to ART was defined as no self-reported 
missed doses of ART in the past 30 days. HIV clinic visit ad-
herence was defined as no self-reported missed clinic visits in 
the past 6 months. During COVID-19, a recently added ques-
tion was used to evaluate multi-month dispensing, defined by 
self-report of receiving at least 3  months of ART at last pre-
scription, which is standard at all AFRICOS clinics for eligible 
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PLWH. Depression was defined by a score of 16 or greater on 
the 20-item Center for Epidemiological Studies–Depression 
(CES-D) scale [10].

Study activities were paused on 19 March 2020 to establish 
safety procedures for streamlined telephonic and, subsequently, 
in-person visits. The first telephonic visit was on 7 May 2020 
and abbreviated in-person visit on 26 May 2020; reopening 
dates varied by program.

The main comparison of interest was between study visits 
before and during the COVID-19 pandemic among parti-
cipants with both types of visits. The pre–COVID-19 period 
was 1 January 2019 to 19 March 2020 and the COVID-19 pe-
riod was 7 May 2020 to 28 February 2021. The median post–
COVID-19 visit date, 7 September 2020, was used to split the 
COVID-19 period into early and late phases to assess potential 
differences over the course of the pandemic. Logistic regres-
sion with generalized estimating equations, clustered by par-
ticipant to account for repeated measures, was used to estimate 
odds ratios (ORs) and 95% confidence intervals (95% CIs) 
comparing HIV care and food security before and during the 
pandemic. Models were stratified by HIV status and adjusted 
for age, sex, and program.

To evaluate for selection bias due to differential study par-
ticipation during COVID-19, we described differences be-
tween participants with and without missed study visits in the 
COVID-19 period. Participants were classified as missing visits 
during COVID-19 if the last attended visit was before 19 March 
2020 and more than 90 days had elapsed since a scheduled visit 
after study activities resumed. Study visits were not considered 
missed if scheduled when study activities were paused. Pearson’s 
chi-square and Wilcoxon rank-sum tests were used to compare 
these 2 groups, stratified by HIV status, using data from partici-
pants’ most recent visit before COVID-19.

All analyses were restricted to participants with a pre–
COVID-19 visit on or after 1 January 2019 to reflect the popula-
tion actively engaged with study visits. Analyses were performed 
using Stata 16.0 (StataCorp, College Station, TX).

RESULTS

Between 1 January 2019 and 28 February 2021, 2666 participants 
were actively engaged with AFRICOS, including 2280 (85.5%) 
PLWH and 386 (14.5%) participants without HIV. Of these, 1447 
(63.5%) PLWH and 228 (59.1%) participants without HIV had 
visits before and during COVID-19 (Supplementary Table 1).

During the early COVID-19 period, PLWH were less likely 
to be adherent to HIV clinic visits (adjusted OR [aOR]: .64; 
95% CI: .45–.91); however, this association was not significant 
in the late COVID-19 period (aOR: .82; 95% CI: .57–1.19). 
Although no significant associations of COVID-19 with ART 
adherence were observed, PLWH were more likely to be virally 
suppressed in the late COVID-19 period as compared with 

before the pandemic (aOR: 3.29; 95% CI: 1.81–6.00) (Figure 1A, 
Supplementary Tables 3–7).

Participants living with HIV were less likely to have had 
enough food to eat (aOR: .67; 95% CI: .55–.83) and more likely 
to have reduced the number or size of meals (aOR: 1.23; 95% 
CI: 1.00–1.51) in the early COVID-19 period; however, these 
associations did not remain significant in the late COVID-19 
period (Figure 1B).

Participants without HIV were less likely to have reduced the 
number or size of meals in the late COVID-19 period as com-
pared with before the pandemic (aOR: .49; 95% CI: .25–.94) 
(Figure 1C), but no significant associations were observed with 
regard to having enough food (Supplementary Tables 8 and 9).

Among 1181 PLWH with available data, 1047 (88.7%) had 
a 3 or more months’ supply of ART. Multi-month dispensing 
was similar for males and females (467 [90.7%] vs 580 [87.1%]; 
P = .06) but was more common among participants aged 30 
and older compared with those younger than 30 years old (967 
[90.5%] vs 80 [70.8%]; P < .001).

A total of 649 participants, including 546 (24.1%) PLWH 
and 103 (26.9%) participants without HIV did not present for 
any scheduled study visits during COVID-19 (Supplementary 
Table 2). As compared with PLWH who did not miss study 
visits during COVID-19, PLWH who missed study visits were, 
at their last visit before the pandemic, more likely to live 10+ 
km from the study clinic (60.1% vs 47.2%; P < .001), less likely 
to be employed (27.3% vs 40.7%; P < .001), less likely to have 
reported missed doses of ART (6.2% vs 11.0%; P < .01), and less 
likely to have a viral load less than 1000 copies/mL (87.5% vs 
91.6%; P = .09). Among people without HIV, those who missed 
visits were more likely to be female (70.9% vs 50.4%; P < .001) 
and unemployed (68.9% vs 50.7%; P < .01).

DISCUSSION

In this cohort, we observed a transient decrease in HIV clinic 
visit adherence and food security among PLWH early in the 
COVID-19 pandemic and an increase in viral suppression later 
in the pandemic.

The COVID-19 pandemic and mitigation measures have 
highlighted the interconnectedness between food systems, 
socioeconomics, and health [11]. Consistent with other recent 
studies, we observed a temporary decrease in food security 
among PLWH early in the COVID-19 pandemic when con-
trol measures were most stringent [12, 13]. Although this as-
sociation was temporary, the long-term effects of this period of 
heightened food insecurity remain unknown; food assistance 
for those affected by COVID-19 should remain a priority.

While ART adherence was unaffected by COVID-19, HIV 
clinic adherence temporarily decreased early in the pandemic. 
A  mixed-methods study conducted in Uganda similarly ob-
served a reduction in HIV clinic attendance associated with 
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Figure 1.  Adjusted ORs for associations between early and late COVID-19 periods and (A) HIV care among PLWH, (B) food security among PLWH, and (C) food security 
among people without HIV. The main comparison of interest was between study visits before and during the COVID-19 pandemic, among participants with both types of visits. 
The pre–COVID-19 period was 1 January 2019 to 19 March 2020 and the COVID-19 period was 7 May 2020 to 28 February 2021. The median post–COVID-19 visit date, 7 
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mobility reductions due to lockdowns and curfews. Likewise, 
they did not observe negative effects of COVID-19 on ART ad-
herence [14]. Community-based HIV care and increased time 
at home may promote social support and foster environments 
conducive to routinized ART adherence. These systems should 
be strengthened even as the pandemic comes to an end.

It should be noted that participants enrolled in a clinic-based 
cohort study may have unique access to care during the pan-
demic and, although these clinic populations are typical of their 
regions, may not be representative of the general population. 
Participants who missed AFRICOS study visits during the pan-
demic were demographically and clinically different than those 
who did not miss study visits, potentially introducing selection 
bias into our analyses. Clinic-level heterogeneity, including dif-
ferences in resumption of study activities during COVID-19, 
could have influenced the observed effects of the pandemic 
on study participants but could not be fully explored in these 
analyses.

The COVID-19 pandemic temporarily reduced food security 
and HIV clinic visit adherence among PLWH in this cohort. 
While ART adherence was unaffected and viral suppression in-
creased, additional longitudinal data are needed to better un-
derstand any long-term effects of COVID-19.
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