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Abstract
The COVID-19 pandemic threatens the food security of people in low-income countries. This is important for people living 
with HIV (PLWH) because HIV medication should be taken with food to avoid side-effects. We used survey data (n = 314) 
and qualitative interviews (n = 95) to longitudinally explore how the pandemic impacted food insecurity among PLWH in 
Kampala, Uganda. Prior to March 2020, 19.7% of respondents were food insecure. Our regression models estimate that food 
insecurity rose by 9.1 percentage points in our first round of surveys (June–September 2020; p < 0.05; t = 2.17), increasing to 
17.2 percentage points in the second round of surveys (July–November 2021; p < 0.05; t = 2.32). Qualitative interviews reveal 
that employment loss and deteriorating support systems led to reduced meals and purchasing of cheaper foods. Respondents 
reported continuing to take their HIV medication even in the presence of food insecurity. Strategies for ensuring that PLWH 
have enough food should be prioritized so that the millions of PLWH in sub-Saharan Africa can take their medication without 
experiencing uncomfortable side-effects.
Clinical Trials Registration Number NCT03494777
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Introduction

The COVID-19 pandemic has severely reduced the living 
standards of people in low-income countries [1]. In Uganda, 
strict lockdowns were used as public health measures to 
counter the spread of COVID-19, yet studies have shown 
their negative effects on different aspects of people’s lives, 
including increased barriers to HIV care across sub-Saharan 
Africa [2–6]. Our own research documented how people liv-
ing with HIV (PLWH) in Uganda were impacted directly by 
COVID-19, stating that it negatively impacted their ART 

adherence in several diverse ways. For example, our mixed-
methods study showed 14% of the sample said that COVID-
19 had negatively impacted their ART adherence [7]. We 
also found lockdowns and other mitigation measures taken 
to prevent infection spread discouraged clinic attendance: 
clinic visits plummeted by more than 50% after a national 
lockdown was initiated. Further, across studies we noted 
adverse effects on other critical health outcomes such as 
mental health (e.g., rates of elevated depressive symptoms 
nearly tripled over one study period), and on the overall eco-
nomic wellbeing of PLWH [7–9].

Such negative economic effects are important in their own 
right in this vulnerable population, but economic factors are 
also robust determinants of HIV care outcomes [10, 11]. 
Pandemic-induced economic harms from things like job loss 
and the global recession are unlikely to subside in the near 
future, and over the long run, these challenges may trans-
late into worsened health outcomes for PLWH. For example, 
reduced financial well-being could limit PLWH’s ability to 
purchase food, which may in turn, limit their ability to take 
their ART medication consistently and correctly. Substantial 
evidence suggests that food insecurity can influence HIV 
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outcomes and is associated with decreased ART adher-
ence, reduced baseline CD4 cell count, incomplete viro-
logic suppression, and decreased survival [12–14]. Given 
our initial evidence showing that food insecurity may have 
increased during the pandemic [7], in this paper we used a 
mixed-methods approach to longitudinally assess the extent 
to which food insecurity changed over time and what was 
driving these changes.

Methods

Study Design, Setting, Participants and Ethical 
Approval

We collected the quantitative and qualitative data underly-
ing this manuscript from participants of an ongoing study 
called “Behavioral Economics Incentives to Support HIV 
Treatment Adherence” (“BEST”, Clinical Trials Registra-
tion Number NCT03494777), in which we enrolled adult 
clients at Mildmay Uganda to participate in a randomized 
controlled trial (RCT). The BEST study tests an interven-
tion that promotes ART adherence through small rewards 
for high adherence and is described in detail elsewhere [15].

All BEST study participants were existing ART clients 
sampled from Mildmay Uganda, a large HIV clinic in Kam-
pala, Uganda. The site serves a large portion of the HIV 
positive population in and around Kampala, and thus their 
clients represent a variety of different demographic groups 
yet are generally low-income and economically vulnerable. 
The data collection, described in detail below, occurred 
prior to and during several national lockdowns (See Fig. 1 
for detailed timeline). During the first national lockdown 

(starting in March 2020, with restrictions gradually easing 
over the year), public transportation, taxis, and most busi-
nesses were required to close during lockdowns, and citizens 
were told to stay in their homes aside from a few essential 
activities (e.g., grocery shopping). Mildmay Uganda was 
defined as an essential service and therefore remained open 
during the lockdown. During the subsequent second lock-
down between June and July 2021, curfew was maintained, 
and several transportation restrictions remained in effect 
such as limiting the use of motorcycle taxis or boda bodas, 
a common form of transportation in Uganda, to one passen-
ger. Schools also remained closed.

We recruited participants for the BEST study between 
March 2018 and August 2019. We used electronic health 
records to identify patients that were 18 or older, had been 
on ART at Mildmay Uganda for 2 years or longer, and had 
documented adherence problems in the 6 months preceding 
recruitment (defined as showing lack of viral suppression, 
being sent to adherence counseling, or showing disease stage 
3 or 4 as per WHO guidelines). We obtained ethics approval 
from the RAND Corporation’s Human Subjects Protection 
Committee (#2016-0956), the Mildmay Uganda Research 
Ethics Committee Institutional Review Board (#02013-
2018), and the Uganda National Council for Science and 
Technology (#2394).

Data

The BEST study participants completed surveys roughly 
every 6 months between March 2018 and March 2020, 
providing a “pre-pandemic” baseline of food insecurity 
(3 surveys total for most participants). We then col-
lected two rounds of quantitative and qualitative data via 

Fig. 1  Data collection timeline. Notes Pre-COVID 1 = June 
2018-August 2019, Pre-COVID 2 = January 2019-March 2020, Pre-
COVID 3 = July 2019-March 2020 (33 of 320 observations for this 

round were after the start of the pandemic and thus not included), 
COVID Round 1 = June–September 2020, COVID Round 2 = July–
September 2021
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telephone interviews with BEST study participants during 
the COVID-19 pandemic during which in-person research 
activities were not allowed by the Uganda National Coun-
cil of Science and Technology (UNCST). Verbal consent 
to participate was obtained from all study participants 
prior to the start of data collection. If the respondent was 
not the client, the coordinator asked when s/he should 
call again. The clinic or the person’s HIV status was not 
mentioned to prevent unintended disclosure. Following 
consent, the coordinator initiated the audio-recording by 
phone. Once completed, the recording was labeled with 
the clinic ID and electronically transferred to a secure 
data storage portal and deleted from the phone. Clients 
were informed of being paid 20,000 USh (~ $6USD) at 
their next clinic visit for their time spent completing the 
telephone survey.

As shown in Fig. 1, data for COVID survey Round 1 
were collected between June and September 2020 just 
after restrictions from the first national lockdown eased 
(n = 314, 96% response rate out of a possible 328 partici-
pants enrolled in the study), and data for COVID survey 
Round 2 were collected between July and November 2021, 
mostly following the second national lockdown between 
June and July 2021 (n = 295, 94% response rate out of the 
possible 316 participants enrolled in the study at the time). 
For the qualitative data, we interviewed a random sub-
sample of individuals participating in the COVID surveys 
(n = 95 in Round 1 and n = 57 in Round 2), asking semi-
structured questions about how the pandemic impacted 
their food security.

We measured food insecurity on all three surveys prior 
to the pandemic and both COVID survey rounds using an 
adapted version of the Food Insecurity Experience Scale 
(FIES) which has been validated for use in sub-Saharan 
Africa [16]. The food insecurity score was based on 
responses to five survey questions relating to access to 
food and the associated constraints on ability to obtain 
adequate quantity of food. Based on thresholds employed 
by other studies using the FIES, we defined the levels 
as low (raw score 0–3), and high (raw score 4–5) [8, 9]. 
Additionally, based on whether the respondent responded 
affirmatively to questions on cutting the size of meals or 
skipping a meal, going a whole day without eating, being 
hungry but couldn't eat because they did not have money 
to buy food, not being sure where they were getting their 
next meal, or feeling worried or stressed about not having 
a reliable source of food.

We did not measure economic or financial outcomes prior 
to the pandemic and thus we cannot assess changes in these 
outcomes. However, in both surveys completed during the 
pandemic we did ask respondents how their economic cir-
cumstances had changed as a result of the pandemic and 
report those findings below.

Quantitative Analysis

We estimated means and 95% confidence intervals of 
the food insecurity outcome for each of the five survey 
rounds. We used linear regression models to compare the 
level of food insecurity in the surveys conducted during 
the pandemic to the average food insecurity level prior 
to the pandemic. Regression models adjust iteratively for 
the pre-existing trend in food insecurity, and include indi-
vidual fixed-effects, and dummy variables for each calen-
dar month (to control for seasonality in food insecurity). 
Individual fixed-effects are important because they adjust 
for the change in sample composition between the pre-and 
post-COVID survey waves (some participants had more pre- 
and/or post-COVID surveys than others). Calendar month is 
highly collinear with the post-COVID surveys, so we pre-
fer specifications without calendar month included. Thus, 
our preferred specification includes individual fixed-effects 
without calendar month fixed-effects. For most participants, 
the first three surveys were completed prior to the pandemic 
and the last two were completed after the pandemic started. 
However, some participants received their third survey near 
the start of the pandemic (i.e., two pre-COVID surveys and 
three COVID surveys). We clustered standard errors by 
individual to account for autocorrelation in food insecurity 
over time. All participants completed surveys in the pre-
pandemic period but responses to the phone surveys dur-
ing the pandemic were incomplete (96% response rate in 
round 1 and 94% response rate in round 2). To account for 
potential bias introduced by this, we conducted sensitivity 
analyses using only participants with complete data in all 
survey rounds.

Qualitative Analysis

The interview data were analyzed using a modified QUAN-
qual approach, as described by Palinkas et al. [17]. Spe-
cifically, while the data were simultaneously collected, the 
survey data highlighted significant changes in levels of food 
insecurity; therefore the function of the qualitative data 
analysis was to serve as ‘expansion’ (e.g., using the quali-
tative data set to explain results from the quantitative data 
set). Thus, the qualitative component was embedded within 
the overall study and plays a supportive role to the quanti-
tative data. Transcripts were reviewed by two researchers 
with qualitative expertise (SM and IG) to develop an ini-
tial codebook including definitions, inclusion criteria, and 
example text to assist in the coding process. Both research-
ers jointly coded eight transcripts and achieved a Cohen’s 
Kappa of 0.98 on a set of 33 excerpts indicating excellent 
agreement [18]. The remaining transcripts were individually 
coded. Excerpts were then exported into Excel to identify 
the frequency and range of key themes that emerged and 
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allowed for exploration of subgroup differences by sex, age, 
education, employment status, and income, though only dif-
ferences by sex were noted and are reported below. Given 
the quantitative findings emphasizing the significant changes 
in food insecurity, we examined participant responses with 
attention to differences between patients based on whether 
they: always reported food insecurity (n = 9); only reported 
food insecurity during in the pandemic (n = 11); or never 
reported food insecurity (n = 25). We also explored the out-
lying experiences of some participants whose food security 
actually decreased over the course of the pandemic to bet-
ter understand if any of the contributing factors could be 
utilized to help address food insecurity in the future (n = 6).

Results

Quantitative Results

As shown in Table 1, the average age of the sample was 
about 38 years, ranging from 18 to 69 years old. Approxi-
mately two-thirds of the sample was female, and more than 
half the sample had completed secondary education. About 
63% were formally or informally employed based on data 
from the last round of surveys before the pandemic. With 
respect to HIV treatment and care, the average participant 
had been on ART for 11.5 years and 93% had undetectable 
viral load at their most recent test.

Table 1  Demographic and clinical characteristics of participants across survey rounds

Data are from electronic health records as of June 2019 and survey data collected prior to the pandemic. Food insecurity was measured using the 
Food Insecurity Experience Scale (FIES) and depression was assessed with the 8-item Patient health questionnaire (PHQ-8), on which scores > 9 
signify a positive screen for elevated depressive symptoms. Both these measures were assessed across each COVID-19 survey round. Viral load 
measures are based on the most recent viral load test. Standard errors in parentheses

Variables Both COVID rounds 
1 and 2

COVID Round 1 COVID Round 2 Qualitative sample

N 293 314 295 52
Age (years) 37.8 37.7 37.9 37.6

(0.768) (0.732) (0.765) (1.98)
Male (%) 36.3 36.3 36.3 34.6

(2.80) (2.71) (2.79) (6.59)
English preferred language (%) 32.6 31.5 32.3 28.8

(2.73) (2.62) (2.71) (6.28)
Literate (%) 61.2 58.5 61.2 59.6

(2.84) (2.77) (2.82) (6.80)
Completed secondary school (%) 56.8 54.1 56.5 50

(2.88) (2.81) (2.87) (6.93)
In relationship (%) 52.3 51.9 52.5 50

(2.91) (2.81) (2.89) (6.93)
Employed (%) 62.9 63.3 62.9 73.0

(2.81) (2.71) (2.80) (6.15)
Years on ART 11.5 11.5 11.5 11.7

(0.209) (0.201) (0.207) (0.445)
Years at MUG 12.7 12.7 12.7 12.6

(0.221) (0.215) (0.220) (0.490)
Food insecure at round 1 (High %) 24.1 22.6 NA 30.7

(2.49) (2.36) (6.40)
Food insecure at round 2 (High %) 28.2 NA 28.2 40.3

(2.62) (2.61) (6.80)
Depressed at round 1 (High %) 18.0 16.8 NA 23.0

(2.24) (2.11) (5.84)
Depressed at round 2 (High %) 12.5 NA 12.4 13.4

(1.93) (1.91) (4.73)
Viral load suppressed (%) 93.1 92.0 93.2 94.2

(1.46) (1.52) (1.45) (3.23)
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Figure 2 shows that the share of participants with high 
food insecurity was steady at about 20% across the three 
rounds of pre-COVID surveys from June 2018 to March 
2020 but increased to 23% during the initial round of COVID 
surveys (June–September 2020) and reached 28% during 
the subsequent round of COVID surveys (July–November 
2021). Table 2 shows regression results comparing food 

insecurity between pre-COVID and COVID rounds. Column 
1 (unadjusted) shows that food insecurity increased by 5.7 
percentage points during COVID Round 1 (29% increase; 
p < 0.05; t = 2.44) and 8.8 percentage points during COVID 
Round 2 (44% increase; p < 0.01; t = 3.32) compared to the 
pre-COVID average (19.4%). Column 2 controls for season-
ality which decreases the size and significance of the effect, 
but still shows a significant 5.9 percentage point increase 
in COVID Round 2 (p < 0.1; t = 1.92). Column 3 adds an 
adjustment for the underlying time trend, which increases 
the magnitude of the effect but reduces the statistical pre-
cision (effects are no longer significant, potentially due to 
multicollinearity between COVID round and month, which 
inflates standard errors). Column 4 adds individual fixed-
effects, which changes the magnitude of the coefficients to 
6.2 percentage points in Round 1 (32% increase, but not 
significant; t = 1.29) and 15.5 percentage points in Round 2 
(80% increase; p < 0.05; t = 1.99). Column 5, our preferred 
specification, drops the seasonality controls which are 
highly colinear with the COVID survey rounds, which could 
increase standard errors. This specification shows a 9.1 per-
centage point increase in COVID Round 1 (47% increase; 
p < 0.05; t = 2.16) and a 17.2 percentage point increase in 
COVID Round 2 (89% increase; p < 0.05; t = 2.32).

This increase in food insecurity is corroborated by reports 
of reducing meals (49% of survey respondents reported 
doing so in COVID Round 2 survey) and consumption of 
less preferred and less expensive foods (61% reported doing 

Fig. 2  Food insecurity before and during the pandemic. Pre-COVID 
1 = June 2018-August 2019, Pre-COVID 2 = January 2019-March 
2020, Pre-COVID 3 = July 2019-March 2020 (33 of 320 observa-
tions for this round were after the start of the pandemic and thus not 
included), COVID Round 1 = June–September 2020, COVID Round 
2 = July–September 2021

Table 2  Change in food insecurity compared to prior to the pandemic (regression results)

Food insecurity is the dependent variable in all regressions. COVID Round 1 is in indicator for the first round of surveys conducted between 
June and September 2020. COVID Round 2 is indicator for the second round of surveys conducted between July 2021 and November 2021. Col-
umn 1 is unadjusted, column 2 controls for seasonality using calendar month dummy variables, column 3 adds controls for the time trend, col-
umn 4 adds fixed-effects for each participant, and column 5 includes only the time trend and fixed-effects. Robust standard errors in parentheses; 
t-statistics are in brackets
***p < 0.01, **p < 0.05, *p < 0.1

Variables (1) (2) (3) (4) (5)
Food insecurity Food insecurity Food insecurity Food insecurity Food insecurity

COVID round 1 0.0565** 0.0169 0.0444 0.0620 0.0913**
(0.0232) (0.0311) (0.0442) (0.0482) (0.0422)
[2.441] [0.543] [1.006] [1.286] [2.166]

COVID round 2 0.0881*** 0.0590* 0.110 0.155** 0.172**
(0.0263) (0.0307) (0.0701) (0.0779) (0.0742)
[3.351] [1.923] [1.576] [1.987] [2.321]

Observations 1,537 1,537 1,537 1,537 1,537
R-squared 0.008 0.012 0.013 0.475 0.469
Calendar month FE? No Yes Yes Yes No
Time trend? No No Yes Yes Yes
Person fixed-effects? No No No Yes Yes
p-value of R1 vs R2 0.264 0.165 0.132 0.0514 0.0797
Number of participants 314 314 314 314 314
Pre-COVID FI Share 0.194 0.194 0.194 0.194 0.194
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so in COVID Round 2 survey), although we do not have 
these measures prior to the pandemic.

Increased food insecurity may be explained by worsen-
ing economic conditions in Uganda. In the COVID Round 
2 Survey (the most recent survey), 83% of respondents 
reported that the pandemic had negatively impacted their 
financial status, and 76% reported that their financial status 
was worse at the present time compared to the first lockdown 
between April-June 2020.

Qualitative Results

The qualitative results provided additional insights regarding 
the factors driving food insecurity, as well as its impact on 
ART medication adherence, and coping strategies deployed 
by participants, with attention to if and how things may have 
changed over the course of the pandemic.

Factors Driving Food Insecurity

The factors driving food insecurity appeared closely tied 
to the pandemic. For example, nearly all participants who 
always reported food insecurity, as well as all of those 
reporting it only as the pandemic continued, attributed 
their challenges in getting food to a lack of employment 
and the related financial instability that was exacerbated 
by the pandemic. One participant reflecting on this chal-
lenge said: [T]here’s only one reason [for food insecurity]; 
I don’t have a job, have got nothing to do but if I get a 
job I can provide everything to myself. (20-year-old female 
who always reported food insecurity). When interviewed 
later in the pandemic, the same participant noted how there 
were even fewer employment opportunities, exacerbating 
their financial instability: When the lock down came, when 
they locked us up now at the place where I was working we 
stopped working so I started looking for occasional jobs but 
when they [were] also scarce, that is what caused me [to not 
have food]. Another participant echoed the sentiment, stat-
ing how he had to look for occasional jobs to compensate 
for slow business: I don’t earn well and businesses [d]on’t 
move… I do occasional jobs [to compensate]. (46-year-old 
male who always reported food insecurity). The same person 
described the difficulty associated with finding other jobs as 
the pandemic continued; when asked later he said: All my 
work failed, I no longer have customers and I wasn’t able 
to go and do my work as I used to, all the places where I 
used to work from where closed and I ended up when I am 
in trouble.

Those who were not food insecure referenced several sup-
portive factors that enabled them to maintain a steady food 
supply; these included having financial stability, family and 
friends, as well as the ability to grow food independently. 
One participant suggested how the father of her children 

has been working hard to ensure she and her kids don’t go 
hungry: The father of my children has been caring by send-
ing us [money], even if I have not been working … he has 
been caring by sending it to us. (44-year-old female). She 
echoed the importance of being able to grow her own food, 
when asked in a later interview, and said Since we are in 
the village, food has been there. In the village people plant 
crops, so people have been having food, at home we have 
food since we are in the village. It is not for buying, and even 
fruits have been in plenty when they are available at home.

The outliers who experienced a decline in food insecu-
rity particularly emphasized the importance of support from 
family and friends and their ability to grow food themselves. 
One participant initially noted lack of money as an important 
barrier to food security: [I experienced food insecurity] due 
to lack of money… you need something but you don’t have 
money to buy it. (21-year-old female). This participant, in 
the subsequent interview, spoke about how her parent and 
family members stepped in to provide support, ultimately 
decreasing her food insecurity over the course of the pan-
demic: [W]henever I would lack [food], I would sometimes 
call dad and he [w]ould send me some money. Another 
42-year-old female noted how at the start of the pandemic 
she experienced financial instability that contributed to her 
initial experience with food security during the pandemic: 
There are no jobs. The fish I was selling got stuck… Mom 
[got] COVID… and before she was the one who used to 
bring us food. In a subsequent interview, the same partici-
pant emphasized how planting food helped address her food 
insecurity: I look for cassava from the garden and bring it, 
we planted some cassava in the plot we have, we add spinach 
and then we eat.

Impact of Food Insecurity on ART Medication Adherence

Most participants reported continuing taking their ART 
medication regardless of the pandemic, except for partici-
pants who always reported food insecurity. Even as many 
relayed how taking their medication without food exag-
gerated side effects such as nausea and discomfort in their 
stomach, many said that the overall health and wellbeing 
provided by their ART led them to continue, regardless of 
their circumstances. For example, a participant who was 
always food insecure noted in the initial interview that they 
take their medication regardless of whether they have food. 
In the subsequent interview, they noted that they did so since 
they were told at the clinic that any interruptions could affect 
their wellbeing: I used to take the medication because it was 
a must… [We] learnt [from the clinic] that we have to take 
the medication daily and I couldn't miss because I will be 
affecting my life (64-year-old male). Another participant who 
only reported food insecurity during the pandemic noted 
in their subsequent interview how they force themselves to 
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take their ARTs on an empty stomach despite experiencing 
side-effects: [I]f you eat less at night and you swallow, there 
is a way you feel dizzy, so you have to get what to eat very 
early in the morning and then you get better but if you delay 
still it bothers you, but still I have to swallow the medicine 
because I don’t have to skip. (32-year-old male).

The qualitative results suggest that challenges with ART 
adherence were particularly acute for those who always 
were food insecure: initially nearly a third of these partici-
pants noted disruptions in their ART adherence, but as the 
pandemic continued, it increased to nearly a half of these 
participants reporting disruptions. One 20-year-old female 
participant recalled how she forced herself to take her medi-
cation initially: I may not be in position to get food as you 
know but concerning the ART I try as much as I can to take it 
but what to eat… it may cause me abdominal pain yet I have 
nothing to eat, but I try. But, in the subsequent interview, she 
alluded to interruptions due to the medication side-effects: 
When I take this pill, if I have not eaten it causes me a stom-
achache and I get dizziness. So sometimes when I have not 
eaten then there I leave [the medicine].

Coping Strategies to Deal with Food Insecurity

Participants reported a range of strategies that they consist-
ently employed across the pandemic to cope with food inse-
curity. Almost all participants, regardless of their reported 
level of food insecurity, relayed minimizing their food 
intake—either by reducing portion size or skipping meals. 
For example, one participant who never experienced high 
food insecurity said: …if you have been eating a full plate 
so what you do lunch and supper. The two plates when one 
is for lunch and the other for supper, at least you eat half 
a plate and eat the half for supper…That is what I called 
a budget, you budget. (29-year-old male). Illustrating how 
this strategy was employed across participants, another 
participant who always experienced food insecurity shared 
a similar sentiment: You drink porridge so that you can 
minimize… If it is rice, there you minimize and you know 
that instead of cooking a kilo, you have to cook half-kilo. 
(33-year-old female).

Additional coping strategies were mentioned across par-
ticipants, such as purchasing cheaper foods or more filling 
foods (e.g., cassava and tea), or borrowing food from friends 
and family. A 46-year-old male who always experienced food 
insecurity also suggested buying more non-perishable foods: 
…I buy cabbages and those other things that don’t get spoilt 
easily. Things that were for 10,000 [USh], …I have bought 
on things of 5000 [USh] like cabbages, tomatoes, onions and 
I know that I have also bought cassava it doesn’t get spoilt 
quickly. Of note, these commonly employed strategies did 
not appear to change over the course of the pandemic.

Those who were always food insecure largely reported 
only being able to minimize their food and were unable to 
employ other coping strategies mentioned by other par-
ticipants (e.g., family and friends, ability to grow food). 
For example, one 20-year-old female participant noted 
the importance of saving and minimizing food portions in 
the initial interview: [S]aving is good, you may save some 
money and then it helps you the next week. [You have to] 
reduce [eating]; you can eat today, tomorrow, the following 
day until when it gets done. The subsequent interview with 
the same participant revealed that minimizing meal portions 
was the only strategy she knew of to cope with food inse-
curity: You eat one meal. If you have been eating lunch and 
supper, now you eat supper only… It is the only thing for 
me I know.

Across interviews, the role of family, friends, and com-
munity members was paramount. Participants reflected on 
how they often provided a critical safety net—either help-
ing to avoid being food insecure or providing food when 
participants struggled. In many cases, families and friends 
dropped off raw food packets (including posho, beans, sugar, 
maize flour, etc.), shared meals, or provided monetary sup-
port to buy food. For example, when asked about seeking 
assistance over the course of the pandemic—though the 
question was intended to understand the level of government 
support—most participants reflected on the role of friends 
and family. One participant noted how her friend dropped 
off some posho without her reaching out for support: “…a 
friend sent me 5 kg of posho…I didn’t ask he just came and 
brought for me some posho.” (34-year-old female who did 
not experience high food insecurity throughout the period). 
Another participant noted how, initially, their mother sent 
some money for assistance: There are days when sometimes 
I had no money, and mom sent me some. (24-year-old female 
who became food insecure as the pandemic progressed). The 
same participant noted in the subsequent interview how her 
siblings helped her: I made phone calls to my siblings and 
they sent me something… One [of the siblings] gave me, 
she has been being there for me sometimes if she would get 
she would give me money and I buy. If she has not got, she 
would tell you I don’t have. Crucially, as the pandemic wore 
on, many participants noted that people who initially were 
supportive were unable to continue to provide support. This 
was especially true among participants who only reported 
food insecurity during the pandemic. These results signal the 
critical role of friends and family in navigating food insecu-
rity in general, and specifically in the context of a pandemic.

Of note, a gender dynamic emerged with respect to family 
structures: women more often viewed themselves as holding 
the primary responsibility in caring for their family and often 
prioritized their children’s nutritional needs over their own. 
One participant noted how her eating habits have changed 
with time: I don’t think I have had problems because when 
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you grow old like me, for example I don’t take milk directly, I 
have to put in my Soya flour so maybe in that way I get 2 at a 
go. (27-year-old female who never reported food insecurity). 
In the subsequent interviews, she noted how she prioritized 
food for the children, and had tea for her meal instead: I 
have skipped many meals even my children eat more than 
me, there are times when they look and I say that you people 
eat and I just take a cup of tea. Another female participant 
who only experienced food insecurity during the pandemic 
noted how she stressed about finding food for the children 
during times of high food insecurity. These results indicate 
how the pandemic revealed and may have reinforced some 
of the cultural and social dynamics that differentiate gender 
roles within the family.

Discussion

This study demonstrates an important increase in food inse-
curity among PLWH in Uganda during the COVID-19 pan-
demic using quantitative and qualitative evidence. In our 
preferred regression specifications, we find that food inse-
curity among PLWH in our sample rose by approximately 
40% just within a few months of the COVID-19-related lock-
downs in Uganda, and almost a year later, it had increased 
by more than 80% compared to before the pandemic. Food 
insecurity can be particularly harmful for PLWH because 
ART medication typically should be taken with food to 
minimize side effects. Although we do not find evidence 
of reduced ART adherence following the start of the pan-
demic in our study, there is evidence that food insecurity is 
closely linked to adherence [12–14, 19]. A recent study from 
the same setting found that lack of food is one of the most 
important barriers to ART adherence [20]. Food insecurity 
could also impact adherence through other mechanisms such 
as depression, which increased following the start of the 
pandemic [8]. Thus, although we do not find evidence of 
reduced adherence in the short run, the increase in food inse-
curity documented in our study may lead to harmful effects 
on ART adherence as the pandemic continues. The vaccine 
roll out in sub-Saharan Africa has been slow (as of April 
2022, only 16% of Ugandans were fully vaccinated) [21] and 
the pandemic will continue to impact economic well-being 
for the foreseeable future.

The qualitative results further underscore the economic 
challenges PLWH face during the pandemic and suggest 
that these exacerbate food insecurity. As such, the persistent 
loss of income associated with the pandemic, coupled with 
low access to support systems (that themselves eroded over 
time as more people experienced negative economic conse-
quences due to the epidemic) seems to be associated with 
worsened food-security outcomes. The qualitative results 
also suggest that PLWH are willing to endure the side effects 

from taking ART medication without food to reap the health 
benefits. While the extent to which the increases in food 
insecurity we document will impact adherence is unclear, 
the long-term effects of such an economic shock will require 
urgent attention.

The qualitative results also highlighted several coping 
strategies that participants consistently employed to address 
food insecurity. Reducing the number of meals, reducing 
meal size, purchasing cheaper, denser foods were all key 
strategies reported in the qualitative interviews. Social sup-
port networks were also extremely important in avoiding 
food insecurity, but we found evidence that social support 
was less available in the second round of COVID surveys. 
While the critical role of social networks among PLWH in 
Uganda is consistently noted in the peer-reviewed literature 
[22–26], there is a growing base of studies emphasizing their 
unique role in addressing not only ART adherence but also 
food insecurity [27]. While the role of government programs 
was not consistently voiced in our study, researchers have 
called for continued attention to ways in which policy level 
interventions (e.g., food assistance) should be considered in 
this context [28]. Previous studies documenting how small 
monthly income supplements successfully reduced food 
insecurity highlight the potential for multi-level interven-
tions [29, 30].

This study contributes to a growing body of literature 
that documents negative outcomes for PLWH as a result of 
the pandemic. Studies have shown reduced clinic attend-
ance, reduced ART refills, and increased depression [8, 
9]. Consistent with our study, Dear and colleagues docu-
ment an increase in food insecurity following the start of 
the pandemic among PLWH in four African countries [31]. 
Our study further expands on existing literature highlight-
ing the impacts of the pandemic on PLWH, especially in 
terms of food insecurity [28, 32]. Future work should con-
tinue to monitor the food security situation among PLWH 
to assess whether it continues to deteriorate as the pandemic 
progresses.

The study has a few limitations that suggest the need 
for cautious interpretation of the results. First, there are 
several assumptions required for our results to be inter-
preted as the causal effect of the pandemic on food insecu-
rity. Although we attempt to control for factors that could 
confound our estimates, it is possible that our results are 
biased by unmeasured confounders that are correlated 
with the timing of the COVID surveys. Second, we report 
results from a small cohort of participants at one HIV 
clinic in Uganda, and we cannot say for certain that these 
results generalize across the broader Ugandan population 
who may have different susceptibility to food insecurity. 
Finally, our food security measures are self-reported, and 
it is possible people over or under-report their level of food 
insecurity. These limitations, however; should be balanced 
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with substantial strengths. Primarily, the longitudinal 
nature of the analysis, in combination with the triangula-
tion of quantitative and qualitative data, provides a robust 
analysis of if and how food insecurity changed over time.

Conclusion

This study documents an important increase in food inse-
curity among PLWH in Uganda during the COVID-19 
pandemic. Strategies for ensuring that PLWH have enough 
food should be prioritized so that the millions of PLWH 
in sub-Saharan Africa can take their medication without 
experiencing uncomfortable side-effects.
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