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common in Sub-Saharan Africa (SSA), where the majority 
of persons living with HIV (PLWH) reside. This is espe-
cially true in Uganda, where the HIV prevalence is 6.2% 
[13], 60% of Ugandans drink alcohol and 56.3% of those 
engage in heavy episodic drinking [14]. Therefore, reduc-
tion of unhealthy alcohol use among PLWH is crucial.

There has been a rapid emergence of coronavirus disease 
(COVID-19) throughout the world, and in March 2020 the 
Ugandan government in collaboration with the Ministry of 
Health instituted restrictions in order to contain the corona 
virus spread [15]. Those restrictions included bar closures, 
stay-at-home instructions for non-essential workers, a ban 
on public transport that later operated at 50% capacity, and 
a ban on road travel between the hours of 19:00 and 06:00 
[15]. Restrictions on travel were lifted on 04/06/2020 and 
re-imposed again from 10th June 2021 to 31st July 2021; 
bars were officially closed from 18 March 2020 until 24 
January 2022.

Several studies conducted during COVID-19 restrictions 
and stay-at-home orders/quarantine have shown an increase 
in alcohol use [16–18]. However, other studies reported a 
decline in alcohol use [19, 20]. The COVID-19 pandemic 
has been associated with anxiety, stress, frustration, social 
isolation and depression, which are likely to impact alcohol 

Introduction

Unhealthy alcohol use is a major risk factor for HIV infec-
tion, onward transmission [1–4], and poor treatment out-
comes [5–11]. Unhealthy alcohol use is defined as drinking 
levels above safe health limits, e.g. defined by National 
Institute on Alcohol Abuse and Alcoholism as drinking no 
more than one drink a day for women, and no more than 
two drinks a day for men [12]. Unhealthy alcohol use is 
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Alcohol use is especially problematic for people living with HIV (PLWH) and was likely to be impacted by the coronavi-
rus disease (COVID-19) pandemic and its restrictions. In a study of PLWH with latent tuberculosis infection, we measured 
unhealthy alcohol use with the Alcohol Use Disorders Identification Test (AUDIT-C), phosphatidylethanol (PEth) and bar 
attendance. We analyzed data collected before and after COVID-19 restrictions, and used Generalized Estimating Equa-
tions (GEE) logistic regression models to evaluate changes in unhealthy alcohol use. While bar attendance declined from 
57.0% before to 38.3% after the restrictions started, multivariable analysis controlling for bar use showed a significant 
increase in unhealthy alcohol use; the adjusted odds ratio for unhealthy drinking before versus after the restrictions started 
was 1.37 (95% CI: 0.89–2.12) which increased to 1.64 (95% CI: 1.08–2.50) when bar attendance was added to the model. 
Decline in bar attendance did not decrease unhealthy alcohol use.
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use as a means of self-medication [17, 21, 22] and as a cop-
ing mechanism [23]. PLWH are of concern because high 
rates of alcohol consumption and alcohol related problems 
have been reported among this group [24–26]. The COVID-
19 pandemic has had deleterious effects on health facility 
access to ART [27], possibly affecting antiretroviral (ART) 
medication adherence. PLWH who engage in alcohol use 
are at high risk of ART non-adherence, thus trends in alco-
hol use due to COVID-19 restrictions are important to study.

Although several studies have reported on alcohol use 
during the COVID-19 restrictions [17–20], information 
on attending drinking establishments such as bars is lim-
ited, especially among PLWH. Studies conducted prior to 
COVID-19 have shown a significant and positive relation-
ship between bar attendance and the amount of alcohol 
consumed [28, 29]. Despite the Ugandan restrictions on bar 
openings during COVID-19, it is not known whether some 
bars served customers despite the restrictions. In addition, 
alcohol was also available in some shops and supermarkets, 
which were considered providers of important services to 
the communities. Thus, the extent to which bar attendance 
and alcohol consumption changed during the different peri-
ods before and after COVID-19 restrictions is not known.

The study aimed to (1) describe bar attendance and 
unhealthy alcohol use before COVID-19 restrictions among 
PLWH (Aim 1), (2) describe bar attendance and unhealthy 
alcohol use before and after COVID-19 restrictions started 
(before and after March 2020) (Aim 2), and (3) examine the 
impact of COVID-19 restrictions on unhealthy alcohol use 
among PLWH (Aim 3).

Methods

Study Design and Setting

We conducted the analysis using data from the Alcohol 
Drinkers Exposure to Preventive Therapy for Tuberculo-
sis (ADEPTT, NCT03302299) Study, a prospective cohort 
study which aimed at examining the safety and tolerability 
of isoniazid (INH) preventive therapy (IPT) in persons with 
HIV and latent tuberculosis (TB) co-infection who drink 
alcohol and those that do not drink alcohol. The study was 
done at the Immune Suppression Syndrome (ISS) HIV clinic 
within Mbarara Regional Referral Hospital in Southwestern 
Uganda. This study is part of the Uganda-Russia-Boston 
Alcohol Network for Alcohol Research Collaboration on 
HIV/AIDS (URBAN ARCH) Consortium.

Study Participants and Procedures

Patients were eligible for the ADEPTT study if they reported 
either current alcohol use (within the prior three months) or 
abstaining from alcohol (no alcohol use in the prior year). 
Participants were purposively enrolled in a ratio of two per-
sons reporting current alcohol use to one person reporting 
abstaining. The study enrolled adults (≥ 18 years old) living 
with HIV, who were fluent in either Runyankole (the local 
language) or English, had been on antiretroviral therapy 
(ART) for at least 6 months, lived within 60 km of the study 
site and had no plans to move out of the catchment area, 
and who had no history of active TB or taking TB preven-
tive medications. Exclusion criteria included having taken 
nevirapine (NVP) in the prior 2 weeks (due to its known 
toxicity when combined with INH); taking anti-convulsant 
medications; having alanine transaminase (ALT) or aspar-
tate transaminase (AST) levels > 2x the upper limit of nor-
mal (baseline study test); active TB (for those reporting TB 
symptoms); and being pregnant. Eligible participants were 
screened for latent TB using a tuberculin skin test (TST) and 
invited for the prospective study if the TST was positive, 
defined as having an induration ≥ 5 mm 48–72 hours after 
injection with purified protein derivative (PPD). We con-
ducted interviews at baseline, 3 months, 6 months and bi-
yearly after that, for up to 42 months of follow-up. For this 
analysis, we examined only those who reported any current 
alcohol use at baseline and who had at least one visit prior 
to the restrictions and one visit following the restrictions. 
Face-to-face interviews were conducted from May 2017 
to March 2021. Due to COVID-19 restrictions, interviews 
were halted from March 2020 to June 2020.

Ethical Considerations

All study procedures were approved by the Institutional 
Review Boards at University of California San-Francisco 
(UCSF), Mbarara University of Science and Technology 
(MUST) and Uganda National Council of Science and Tech-
nology (UNCST). The participants gave written informed 
consent to participate in the study.

Study Survey

We conducted interviewer administered structured sur-
veys at each study visit using the Computer Assisted Sur-
vey Information Collection (CASIC) system assessment. 
The participants were interviewed in English or Runya-
kole depending on the participant’s preference. The survey 
included demographic variables, self-reported alcohol con-
sumption, measured by the 3-question Alcohol Use Dis-
orders Identification Test-Consumption (AUDIT-C) [31] 
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(modified to cover the prior 3 months), lifetime drinking, 
amount and type of alcohol used/consumed, drinking loca-
tions, and drinking companions.

Specimen Collection

Blood was collected at baseline, 3 months, 6 months and 
bi-yearly via a venous blood draw. Dried blood spot (DBS) 
cards were prepared to test for phosphatidylethanol (PEth), 
a biomarker of alcohol consumption in the prior 2–4 weeks 
[24]. Phosphatidylethanols are a group of abnormal phos-
pholipids that are formed only in the presence of ethanol 
(alcohol), and PEth has been shown in several studies to 
be correlated with the amount of alcohol taken, with Spear-
man correlations above 0.50 [30]. DBS cards were tested 
for PEth (16:0/18:1 homologue, limit of quantification 8 ng/
mL) at the United States Drug Testing Laboratories Inc [31].

Key Variables

Bar attendance: At each visit, we measured bar attendance 
by the question on the survey which read, “Where did you 
usually drink alcohol in the last 3 months?” Participants 
were asked to choose the location(s) in which they usually 
drank alcohol; the options were bars, parties or celebrations, 
restaurants, homes, and/or somewhere else. Participants 
were allowed to choose more than one drinking location. We 
dichotomized responses to this question based on whether 
the participant reported drinking at bars.

Unhealthy alcohol use: Because we previously have 
found alcohol use to be under-reported in this population, 
we used self-report combined with PEth for our measure 
of unhealthy alcohol use. This was defined as a positive 
score on the AUDIT-C of ≥ 3 or ≥ 4 for females and males 
respectively, modified to cover the prior 3 months, or a PEth 
value of ≥ 50 ng/mL. The PEth ≥ 50 ng/ml cutoff was based 
on previous literature [24, 32] that this would yield good 
sensitivity and specificity for unhealthy alcohol use. The 
combination of self-report with PEth was designed to take 
advantage of the high specificity of each measure and has 
been used in previous studies to detect unhealthy alcohol 
use [33].

COVID-19 restrictions: We indicated COVID-19 restric-
tions using the date of the study visit, either prior to the 
restrictions (before 18th March 2020) or after the restric-
tions (after 26th May 2020) were gradually lifted.

Covariates: Covariates of interest included participants’ 
age, gender, marital status, education, current (prior 3 
months) tobacco use at baseline, current (prior 3 months) 
other substance use at baseline, and time in study (months). 
These variables were selected based on clinical knowledge 

and literature, as they have previously shown an association 
with unhealthy alcohol use [26, 34].

Statistical Analysis

Sample characteristics were described using proportions for 
categorical variables, means, standard deviations, medians 
and inter-quartile range (IQR) for continuous variables. We 
used baseline data (i.e. data from participants’ first ADEPTT 
study interview) for participant characteristics (age, gender, 
marital status, level of education, tobacco use and other sub-
stances) and data collected at each study visit for alcohol 
use and bar attendance.

We examined variables associated with unhealthy alco-
hol use and with identifying bars as a usual drinking loca-
tion, and we graphed bar attendance and unhealthy alcohol 
use before and after COVID-19 restrictions by study time 
period, grouping calendar time by 6-month. The early time 
periods in the graphs reflect the beginning of the study, 
when recruitment was ongoing; as such the sample size was 
smaller during these periods, as is noted in the figures.

We conducted Generalized Estimating Equations (GEE) 
logistic regression modeling with robust standard errors to 
examine the association between presence of COVID-19 
restrictions and unhealthy alcohol use, using all study vis-
its for each participant. The primary multivariable model of 
interest was adjusted for age, gender, marital status, edu-
cation, current tobacco use at baseline, and time in study 
(months). “Other substance use” at baseline was uncommon 
and was thus excluded from the multivariable models due 
to concern about small cell sizes. In exploratory analyses, 
we also: (1) tested the interaction between time in study and 
the institution of COVID-19 restrictions, to account for a 
potential study effect over time, and (2) adjusted the pri-
mary model for bar attendance to explore its role (i.e. con-
founder or mediator) in the relationship between presence 
of COVID-19 restrictions and unhealthy alcohol use.

Results

Baseline Characteristics

We recruited 200 persons in the ADEPTT study who reported 
current alcohol use, and 193 had at least one visit before 
COVID-19 restrictions and at least one visit after the insti-
tution of restrictions. Out of 193 participants, 118 (61.1%) 
were male, 136 (70.5%) were married and 136 (70.5%) had 
not completed primary education. In their last visit prior to 
the start of restrictions, 127 (65.8%) participants engaged 
in unhealthy alcohol use and 109 (56.5%) reported bar 
attendance as their main drinking location. Thirty persons 
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bars as their main drinking location versus other locations 
(83.5% versus 42.9%).

Descriptive analyses of bar attendance (before-
restrictions)

The median age for participants who reported bars as their 
main site of alcohol use was similar to those who did not 
report bar attendance as their main drinking location (38 vs. 
40). Reporting bars as the main site of drinking was more 
common among the men (68.9%) compared to the women 
(36.5%). We observed no differences in reporting bars as the 

(15.5%) reported tobacco use and ten (5.2%) reported using 
other substances in the prior 3 months at baseline (Table I).

Descriptive Analyses of Unhealthy Alcohol use 
(before-restrictions)

The median age of those who engaged in unhealthy alcohol 
use was similar to those who did not engage in unhealthy 
use (39 vs. 39, Table I). Unhealthy alcohol use was more 
common among the men compared to women; of the 118 
men, 94 (79.0%) engaged in unhealthy alcohol use while 33 
(44.6%) of the women engaged in unhealthy use. Unhealthy 
alcohol use was more common among those reporting 

Overall
N (%)

Unhealthy alcohol use (AUDIT-
C positive and/or PEth ≥ 50 ng/
ml),
last visit prior to the restrictions

Bar as usual site of 
alcohol consumption, 
last visit prior to the 
restrictions

No Yes No Yes
Age (median [IQR]) 39 [32–45] 39 [32–44] 39 [32–47] 40 [34–45] 38 [32–46]
Gender
 Female 75 (38.9) 41 (55.4) 33 (44.6) 47 (63.5) 27 (36.5)
 Male 118 (61.1) 25 (21.0) 94 (79.0) 37 (31.1) 82 (68.9)
Married
 No 57 (29.5) 22 (38.6) 35 (61.4) 25 (43.9) 32 (56.1)
 Yes 136 (70.5) 44 (32.4) 92 (67.7) 59 (43.4) 77 (56.6)
More than a primary 
education
 No 136 (70.5) 43 (31.6) 93 (68.4) 57 (41.9) 79 (58.1)
 Yes 57 (29.5) 23 (40.4) 34 (59.7) 27 (47.4) 30 (52.6)
Tobacco use, prior 3 
months, at baseline
 No 163 (84.5) 63 (38.7) 100 (61.4) 72 (44.2) 91 (55.8)
 Yes 30 (15.5) 3 (10.0) 27 (90.0) 12 (40.0) 18 (60.0)
Other substance use, prior 
3 months, at baseline
 No 183 (94.8) 63 (34.4) 120 (65.6) 81 (44.3) 102 (55.7)
 Yes 10 (5.2) 3 (30.0) 7 (70.0) 3 (30.0) 7 (70.0)
Unhealthy alcohol use 
(AUDIT-C positive and/or 
PEth ≥ 50 ng/ml), last visit 
prior to the restrictions
 No 66 (34.2) - - 48 (72.7) 18 (27.3)
 Yes 127 (65.8) - - 36 (28.4) 91 (71.7)
Where did you usually 
drink alcohol in the prior 3 
months, last visit prior to 
the restrictions
Bars
 No 84 (43.5) 48 (57.1) 36 (42.9) - -
 Yes 109 (56.5) 18 (16.5) 91 (83.5) - -
Home
 No 146 (75.7) 52 (35.6) 94 (64.4) 51 (34.9) 95 (65.1)
 Yes 47 (24.4) 14 (29.8) 33 (70.2) 33 (70.2) 14 (29.8)
Parties
 No 172 (89.1) 57 (33.1) 115 (66.9) 72 (41.9) 100 (58.1)
 Yes 21 (10.9) 9 (42.9) 12 (57.1) 12 (57.1) 9 (42.9)

Table I Study participant 
characteristics, overall and by 
unhealthy alcohol use and bar as 
usual site of alcohol consump-
tion at the last study visit prior 
to implementation of COVID-19 
restrictions. The sample was 
restricted to those who reported 
any prior 3 months alcohol use at 
baseline and who had at least one 
visit before and after COVID-19 
restrictions were implemented 
(n = 193)
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last visit just before restrictions to 38.3% at the first visit 
just after restrictions. Changes in the prevalence of report-
ing venues other than bars occurred; homes were reported as 
the usual place of drinking by 26.4% before restrictions vs. 
37.3% after restrictions (Fig. 3) and parties were reported as 
the usual place of drinking by 10.4% before restrictions and 
1.0% after restrictions (Fig. 4).

COVID-19 Restrictions and Unhealthy Alcohol use

Unadjusted Results There was no evidence of an associa-
tion between COVID-19 restrictions and unhealthy alcohol 

main site of alcohol use by marital status or level of educa-
tion (Table I).

Unhealthy Alcohol use and bar Attendance Before 
and after-restrictions

We examined unhealthy alcohol use and bar attendance 
before and after the COVID-19 restriction period; in 
unadjusted analyses, we observed a 1% reduction in an 
unhealthy alcohol use by calendar time just before and just 
after COVID-19 restrictions (before and after March 2020) 
(Fig. 1), from 65.8 to 64.8%. Concurrently, we observed 
a decline in reporting bars as the primary drinking venue 
by calendar time before and after COVID-19 restrictions 
(before and after March 2020) (Fig. 2), from 57.0% at the 

Fig. 2 Bars as usual site of 
alcohol consumption by calendar 
time among 193 PLWH with at 
least one study visit before and 
after COVID-19 restrictions were 
implemented

 

Fig. 1 Unhealthy alcohol use 
by calendar time among 193 
PLWH with at least one study 
visit before and after COVID-19 
restrictions were implemented
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Discussion

We examined the impact of COVID-19 restrictions on 
unhealthy alcohol use among PLWH in Uganda. Overall, 
we found minimal change in the proportion that reported 
unhealthy alcohol use from before and after the 2020 restric-
tions in unadjusted analyses, but found a significant increase 
in analyses adjusted for bar attendance. Two-thirds of the 
study participants reported unhealthy alcohol use before 
(65%) and after (66%) the 2020 COVID-19 related restric-
tions. The findings suggest that the institution of bar-related 
restrictions did not reduce unhealthy alcohol use, but when 
we additionally controlled for bar attendance, the associa-
tion between COVID-19 restrictions and unhealthy alcohol 
use increased. This unexpected finding could have been a 

use (odds ratio [OR] 1.02, 95% confidence interval [CI] 
0.84–1.24, z = 0.19, p = 0.85) in unadjusted analyses.
Adjusted results: In the primary analyses adjusting for 
potential confounders, the adjusted odds for unhealthy alco-
hol use after the restrictions was 1.37 times the odds before 
the restrictions (95% CI: 0.89–2.12, z = 1.42, p = 0.15) 
(Table II). Male gender and use of tobacco were associated 
with unhealthy alcohol use in both.

The interaction between time and COVID-19 restric-
tions was not significant and was therefore excluded from 
the final models. In exploratory analyses further adjusting 
for bar attendance, the adjusted OR (aOR) for COVID-19 
restriction was 1.64 (95% CI: 1.08–2.50, z = 2.33, p = 0.02).

Fig. 4 Parties as usual site of 
alcohol consumption by calendar 
time among 193 PLWH with at 
least one study visit before and 
after COVID-19 restrictions were 
implemented

 

Fig. 3 Home as usual site of 
alcohol consumption by calendar 
time among 193 PLWH with at 
least one study visit before and 
after COVID-19 restrictions were 
implemented
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operate surreptitiously. Despite the mandated bar closure, 
alcohol was still available and accessible to many during 
COVID-19 restrictions. We note that all persons included in 
this study were tuberculin skin test (TST) positive and were 
PLWH, thus they were at high risk of active TB. The high 
level of bar attendance, both before and during the restric-
tions, is of concern because bars are a likely site of TB dis-
ease transmission [38, 39].

Homes were the second most common location in which 
people consumed alcohol; 26.6% before COVID-19 restric-
tions vs. 37.5% after the restrictions. Unlike at parties 
where alcohol consumption reduced, likely due to restric-
tions on public gatherings, there was increased consump-
tion in homes during the COVID-19 restrictions period. 
This could have been attributed to most people being under 
the stay-home restriction, necessitating them to work from 
home thus creating more convenience and time to consume 
alcohol. Our results suggest that the closure of bars by the 
government of Uganda did not necessarily stop people from 
attending bars and or finding other venues for alcohol con-
sumption. While bars were officially closed, there was no 
reduction in unhealthy drinking. That suggests that attempts 
to reduce alcohol use with restrictive structural interven-
tions without addressing individual motivations to drink are 
unlikely to be successful in reducing alcohol use.

result of alcohol accessibility from shops and supermarkets 
which remained open during the COVID-19 period. This 
study finding is comparable to other studies that found an 
increase in alcohol use [17, 18, 35], although other stud-
ies showed a decline in unhealthy alcohol use in COVID-
19 times [19, 20]. A meta-analysis study also revealed no 
changes in drinking during the pandemic [36]. This shows 
a likely complex relationship between the restrictions and 
drinking with some factors associated with increased and 
others with decreased drinking which explains the lack of 
consistency in results worldwide.

Bars were frequently the usual source of drinking for 
those with unhealthy alcohol use. Their use declined from 
before to after COVID-19 restrictions but this did not seem 
to be associated with decreases in unhealthy alcohol use. 
Bars were the most common locations for drinking prior 
to the restrictions, especially by men. The odds of drinking 
in bars for men was twice that of women. This is consis-
tent with other studies that report that men drink in pub-
lic places to interact and socialize with other men [37]. 
Although bars were officially closed, other venues like 
shops and supermarkets that were allowed to operate dur-
ing the restrictions could have increased the availability of 
alcohol, and it is likely, given that 38.5% still reported bars 
as their main drinking site, that some bars found a way to 

Table II Unadjusted and adjusted odds ratios (OR) and 95% confidence intervals (CI) for unhealthy alcohol use in the prior 3 months (AUDIT-C 
positive and/or PEth ≥ 50 ng/ml). The sample was comprised of persons who reported any prior 3 months alcohol use at baseline and who had at 
least one study visit before and after COVID-19 restrictions were implemented (n = 193 participants and n = 1209 observations)

Unadjusted Model 1 Model 2*
OR (95% CI) z-statistic 

(p-value)
Adjusted OR 
(95% CI)

z-statistic
(p-value)

Adjusted OR 
(95% CI)

z-statistic 
(p-value)

COVID-19 restrictions
 Prior to 1.00 1.00 1.00
 Post 1.02 (0.84, 1.24) 0.19 (0.85) 1.37 (0.89, 2.12) 1.42 (0.15) 1.64 (1.08, 2.50) 2.33 (0.02)
Age (per 1 year) 1.00 (0.98, 1.03) 0.03 (0.98) 0.98 (0.95, 1.01) -1.44 (0.15) 0.99 (0.96, 1.02) -0.82 (0.41)
Gender
 Female 1.00 1.00 1.00
 Male 3.71 (2.24, 6.12) 5.11 (< 0.01) 4.03 (2.18, 7.45) 4.46 (< 0.01) 2.26 (1.19, 4.29) 2.48 (0.01)
Married
 No 1.00 1.00 1.00
 Yes 1.15 (0.68, 1.96) 0.52 (0.60) 0.89 (0.50, 1.60) -0.39 (0.70) 1.10 (0.62, 1.95) 0.34 (0.73)
More than a primary education
 No 1.00 1.00 1.00
 Yes 0.70 (0.41, 1.22) -1.25 (0.21) 0.65 (0.37, 1.16) -1.45 (0.15) 0.73 (0.40, 1.30) -1.07 (0.28)
Tobacco use, at baseline
 No 1.00 1.00 1.00
 Yes 4.00 (1.99, 8.04) 3.89 (< 0.01) 2.57 (1.23, 5.39) 2.50 (0.01) 3.14 (1.40, 7.01) 2.79 (< 0.01)
Bar as main site for alcohol con-
sumption, prior 3 months
 No 1.00 - 1.00
 Yes 4.82 (3.33, 6.98) 8.32 (< 0.01) - 3.88 (2.64, 5.69) 6.93 (< 0.01)
Time in study (per 1 month) 1.00 (0.99, 1.01) -0.52 (0.61) 0.98 (0.96, 1.00) -1.55 (0.12) 0.99 (0.97, 1.01) -1.34 (0.18)
* Model 2 is adjusted for the same variables as Model 1, but is additionally adjusted for bar as main site of alcohol consumption in the prior 3 
months.
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This study had limitations. All people included in this 
study were PLWH with latent TB infection that consume 
alcohol. Because of these restrictive eligibility criteria, the 
findings may not be generalizable to the general population 
of PLWH. Bar attendance was collected by self-report; not 
all bar attendance may have been reported. Due to recall and 
misclassification biases, participants may have substantially 
mis-reported, likely in the direction of under-report, their 
bar attendance in this study, especially after the restrictions 
began. We may have also missed occasional drinking at bars. 
The bar attendance variable measured bars as a usual place 
of alcohol consumption rather than any bar attendance.

Finally, this exploratory, hypothesis-generating study 
was likely underpowered to detect significant associations. 
In post hoc power calculations, we estimated that 18% of 
participants changed unhealthy drinking status before vs. 
after COVID-19 restrictions based on our observed data. 
Under this assumption, the study has approximately 80% 
power to detect an odds ratio as small as 2.9, suggesting the 
study was underpowered to detect effects of the observed 
magnitude.

Regardless of the above limitations, there are several 
strengths of note. First, the study population included the 
same people before and after the COVID-19 restrictions. 
Other studies that were conducted had their baseline data 
collected during the period of COVID-19 restrictions, thus, 
they were unable to ascertain the trend of unhealthy alcohol 
use. In addition, we used PEth combined with self-report 
to minimize issues of under reporting alcohol use [40–42]. 
Above all, this is the first study in Uganda to study bar atten-
dance and unhealthy alcohol use before and after COVID-
19 restrictions.

Conclusion

In this study, we did not observe a reduction in unhealthy 
alcohol use after the implementation of COVID-19 restric-
tions. Notably, despite the decline of bar attendance during 
the COVID-19 restrictions, adjustment for this factor sug-
gested a positive association between COVID-19 restric-
tions and unhealthy alcohol use, and a concurrent increase 
in drinking from other places like homes. While bars were 
officially closed, there was no reduction in unhealthy drink-
ing. That suggests that attempts to reduce alcohol use with 
restrictive structural interventions without addressing indi-
vidual motivations to drink are unlikely to be successful in 
reducing alcohol use. Individual interventions to improve 
unhealthy alcohol use and limit bar attendance especially 
during pandemics are needed to improve health outcomes. 
Intervening on alcohol use itself may be needed, for exam-
ple, interventions that help to motivate behavior change.
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