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ABSTRACT. Objective: We examined whether gender is associated
with heavy drinking in three cohorts of people living with HIV (PLWH)
in Mbarara, Uganda; St. Petersburg, Russia; and Boston, Massachusetts.
Method: We conducted secondary analyses of baseline data collected
from three cohorts in the Uganda Russia Boston Alcohol Network for
Alcohol Research Collaboration on HIV/AIDS (URBAN ARCH) con-
sortium. We used multiple logistic regression models to evaluate the
association between gender and heavy drinking (defined in combination
with self-report and phosphatidylethanol [PEth]) within each cohort. Re-
sults: In unadjusted logistic regression models, we found no significant
association between gender and heavy drinking in Russia or Boston. In

Uganda, women were less likely than men to engage in heavy drinking
(odds ratio = 0.38, 95% CI [0.26, 0.58], p < .01). These findings were
invariant to adjustment for covariates. Conclusions: We did not detect
associations between gender and heavy drinking in cohorts of PLWH in
Russia or Boston, suggesting that heavy drinking may be as common in
women living with HIV as in men living with HIV in these locations.
Although these cohorts were enriched with heavy drinking participants,
which limits broad extrapolation to PLWH in those settings, nonetheless
the findings are concerning given the significant morbidity associated
with alcohol use among PLWH and women in particular. (J. Stud. Alco-
hol Drugs, 82, 486–492, 2021)
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ALCOHOL USE AND HIV often co-occur and have
synergistic negative consequences on health outcomes,

as alcohol use affects HIV disease progression, disease man-
agement, and risk of onward transmission (Azar et al., 2010;
Marshall et al., 2017; Williams et al., 2016). Alcohol use has

been significantly associated with mortality among people
living with HIV (PLWH) in Russia, worse HIV outcomes in
India and Vietnam, and poorer antiretroviral treatment adher-
ence in Uganda (Fairbairn et al., 2016; Fatch et al., 2017;
Wagman et al., 2020).

Globally, men are more likely than women to consume
alcohol, drink in larger quantities, and experience behavioral
problems related to their drinking (Bobak et al., 2004; Erol
& Karpyak, 2015; Wilsnack et al., 2009). The differences
by gender in patterns and consequences of alcohol use may
be attributable to both biological and sociocultural factors.
Compared with men, on average women are at greater risk
for cardiovascular disease and cancer at lower levels and
shorter duration of alcohol use (Erol & Karpyak, 2015).
Women also experience decreased fertility and other repro-
ductive consequences as a result of unhealthy alcohol use
(Erol & Karpyak, 2015). Although differences in drinking
patterns by gender are more likely to be observed in settings
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where gender roles are clearly divided, drinking is becom-
ing less taboo among women globally because of changing
social norms (Erol & Karpyak, 2015; Simons-Morton et al.,
2009; Wilsnack et al., 2009). In the context of HIV, alcohol
use has been implicated in poor outcomes for women: Fe-
males with HIV who use alcohol are less likely to engage
in HIV care and receive antiretroviral treatment, have worse
quality of life, and are more likely to be exposed to gender-
based violence compared with males with HIV who use
alcohol (Leddy et al., 2018; Matson et al., 2018; Pokhrel et
al., 2018). However, there is limited research on gender dif-
ferences in drinking behaviors among PLWH across settings.

This analysis aims to explore whether gender is associated
with heavy drinking in three distinct cohorts of PLWH in
Mbarara, Uganda; St. Petersburg, Russia; and Boston, MA.
Understanding and documenting gender differences in drink-
ing patterns could inform the design of interventions that
address alcohol use and improve HIV care and prevention.

Method

We conducted secondary analyses of baseline data from
three cohorts in the Uganda Russia Boston Alcohol Network
for Alcohol Research Collaboration on HIV/AIDS (URBAN
ARCH) consortium: Uganda ARCH in Mbarara, Uganda;
Russia ARCH in St. Petersburg, Russia; and Boston ARCH
in Boston, Massachusetts. URBAN ARCH is an ongoing
consortium in its second wave of cohort studies. The current
analysis was performed on data collected as part of the first
wave of URBAN ARCH research projects.

Uganda ARCH cohort

The first wave of the Uganda ARCH cohort was an ob-
servational cohort study conducted to determine the effect
of alcohol consumption on HIV disease progression before
antiretroviral treatment initiation (Hahn et al., 2018). Uganda
ARCH enrolled 447 participants between September 2011
and August 2014 from the Immune Suppression Syndrome
Clinic of the Mbarara Regional Referral Hospital in Uganda.
All participants provided informed consent. Key eligibility
criteria were age 18 years or older; antiretroviral treatment–
naive; diagnosed with World Health Organization Stage I or
II HIV disease; and cluster of differentiation 4 (CD4) count
greater than 350 cells/mm3 (>500 as of February 19, 2014).
This study was approved by institutional review boards of
Boston Medical Center and Boston University Medical
Campus (BMC/BUMC); University of California, San Fran-
cisco; Mbarara University of Science and Technology; and
the Uganda National Council of Science and Technology.
The study aimed to enroll approximately equal numbers of
people with heavy drinking (defined below) versus others
(including people with moderate drinking and abstainers).
To achieve this, starting in 2013, the study limited recruit-

ment to patients reporting prior-year alcohol use at clinic
enrollment.

Russia ARCH cohort

The first wave of the Russia ARCH cohort was an ob-
servational prospective cohort study conducted to assess
the longitudinal association between alcohol consumption
and biomarkers of microbial translocation and inflamma-
tion/altered coagulation (So-Armah et al., 2019). Russia
ARCH enrolled 351 participants in St. Petersburg, Russia,
between November 2012 and June 2015 from clinical sites
and through participant referral. All participants provided
informed consent. The following were key eligibility cri-
teria: 18–70 years old as well as documented HIV-positive
and antiretroviral treatment–naive status. This study was
approved by the institutional review board of BMC/BUMC
and First St. Petersburg Pavlov State Medical University.
Russia ARCH was enriched for people with heavy drinking
by including an embedded clinical trial of zinc supplementa-
tion that enrolled 254 people with heavy drinking (Freiberg
et al., 2020; Gnatienko et al., 2018).

Boston ARCH cohort

The first wave of the Boston ARCH cohort was an ob-
servational cohort study to determine the effect of alcohol
consumption on changes in bone health in PLWH over time
(Ventura et al., 2017). Boston ARCH enrolled 250 partici-
pants between December 2012 and November 2014 from an
urban hospital-based HIV primary care clinic, and an urban
HIV clinic at a community health center focused on serv-
ing homeless individuals. All participants provided written
informed consent. Key eligibility criteria included confirmed
HIV infection and current Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition (DSM-IV; American
Psychiatric Association, 1994), diagnosis of past-12-month
drug or alcohol dependence, or ever injection drug use. This
study was approved by the institutional review board of
BMC/BUMC.

Study measures

Outcome measure. The primary outcome measure was
heavy alcohol use defined by a combination of participant
self-report and a biological marker. All three studies col-
lected information on alcohol use via self-report, as well
as testing for phosphatidylethanol (PEth), a biomarker of
alcohol consumption (Aradottir et al., 2006; Hahn et al.,
2012; Hartmann et al., 2007). In all cohorts, PEth levels
were determined from dried blood spots tested at the United
States Drug Testing Laboratories (Des Plaines, IL), using
previously described methods (Jones et al., 2011). PEth lev-
els were used in combination with self-report to define the
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primary outcome measure of heavy alcohol use in all three
cohorts.

In Uganda, heavy alcohol use was defined by past-3-
month Alcohol Use Disorders Identification Test–consump-
tion questions (AUDIT-C) scores of 4 or more for men and
3 or more for women (Bradley et al., 2007), and/or PEth of
50 ng/ml or more. In Russia and Boston, alcohol use was
assessed using the 30-day Timeline Followback method (So-
bell & Sobell, 1995), with heavy use defined as more than
4 drinks in a day or more than 14 drinks per week for men
and more than 3 drinks in a day or more than 7 per week for
women, and/or PEth of 50 ng/ml or more. To define heavy
drinking in our analyses, the cutoffs used for AUDIT-C cor-
respond with unhealthy drinking and the cutoffs used for the
Timeline Followback correspond with risky drinking criteria
from the National Institute on Alcohol Abuse and Alcohol-
ism (2007). The cutoff of 50 ng/ml for PEth was chosen
because this level has good documented sensitivity and high
specificity to detect unhealthy drinking (Hahn et al., 2016).

Independent variable. The independent variable of interest
was gender (male vs. female) as reported by the participant
during their baseline assessment.

Covariates and descriptive measures. All three studies
included the following self-reported measures: demograph-
ics, substance use, sexual behaviors, depressive symptoms,
and social support.

Statistical analysis

Within each cohort, women and men were compared
on demographic and alcohol-related characteristics using
chi-square and t tests. The association between gender and
baseline heavy drinking was evaluated using multiple logistic
regression models, with separate analyses performed in each
cohort. Covariates included in the adjusted models were age,
marital status (married/living with partner vs. other), depres-
sive symptoms (in Russia and Uganda assessed as score of
16 or more on the CES-D [Radloff, 1977]; in Boston as-
sessed as Patient Health Questionnaire Version 2 [PHQ-2]
score of 3 or more [Kroenke et al., 2003]), education (sec-
ondary or higher), and employment status. Covariates were
selected a priori based on clinical knowledge. Odds ratios
(ORs) and 95% confidence intervals (CIs) are reported from
the logistic regression models. Data were analyzed with SAS
statistical software Version 9.4 (SAS Institute Inc., Cary,
NC).

Results

Women comprised the majority of the PLWH cohort in
Uganda (303/447; 67.8%) but a minority in Russia (103/351,
29.3%) and Boston (93/250, 37.2%) (Table 1). By design,
the prevalence of heavy alcohol use was high in the three
cohorts, with 43% of participants meeting the definition

of heavy alcohol use (self-reported heavy alcohol use, plus
PEth ≥50 ng/ml) in Uganda (36% of women and 59% of
men), 79% in Russia (78% of women and 79% of men),
and 53% in Boston (55% of women and 52% of men). In
unadjusted logistic regression models, no association was
detected between gender and heavy drinking in Russia (OR
= 0.92, 95% CI [0.53, 1.61]) and Boston (OR = 1.11, 95%
CI [0.66, 1.86]). In Uganda, women were less likely than
men to engage in heavy drinking (OR = 0.38, 95% CI [0.26,
0.58], p < .01). After adjusting for potential confound-
ers (age, marital status, depressive symptoms, education,
employment), there was still no association found between
gender and heavy alcohol use in Russia (adjusted OR = 0.89,
95% CI [0.50, 1.60]) and Boston (adjusted OR = 1.04, 95%
CI [0.61, 1.78]), whereas the relationship between these
variables remained significant in Uganda (adjusted OR =
0.38, 95% CI [0.24, 0.59], p < .01). There were no statisti-
cally significant differences between female and male PLWH
enrolled in Boston ARCH (Table 1). In both Uganda and
Russia, women were less likely than men to have an alcohol
use disorder diagnosis as assessed by the MINI (Uganda:
14.5% vs. 28.5%, p < .01; Russia: 57.3% vs. 75.8%, p < .01)
and reported fewer drinks per drinking day in the past month
(Uganda: 1.5 vs. 2.5, p < .01; Russia: 4.0 vs. 5.3, p = .01)
(Table 1).

Discussion

We examined and identified gender differences in heavy
drinking among PLWH in three diverse settings in Mbarara,
Uganda; St. Petersburg, Russia; and Boston, MA, United
States. Gender differences in heavy drinking were not detect-
ed among PLWH in Russia or Boston, even after adjusting
for age, marital status, depressive symptoms, education, and
employment. However, in Uganda, women were less likely
than men to engage in heavy drinking.

It is of concern that women with HIV were as likely as
men with HIV to engage in heavy drinking in Boston and
St. Petersburg. Women may have gender-specific motivations
for initiating drinking and unique biological responses to and
consequences of drinking, and they are more likely to expe-
rience gender-specific barriers when seeking and remaining
engaged in alcohol treatment (Greenfield et al., 2007); thus,
providers should routinely focus on identifying and treating
unhealthy alcohol use among women. This is particularly
important for women with HIV, for whom the consequences
of unhealthy alcohol use could have implications for HIV
care access and HIV transmission. In one study, women in
the Veteran’s Health Administration system were less likely
to reach each step of the HIV care cascade and had worse
outcomes at all levels of alcohol use, compared with men
(Matson et al., 2018). Given that women have been reported
to be more likely to seek care for an alcohol use disorder in
non–alcohol-specific care settings (Erol & Karpyak, 2015),
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co-location of alcohol and HIV services that are culturally
appropriate and tailored to engaging and treating women
who have HIV and unhealthy alcohol use may be warranted.

Our findings are consistent with the evidence of a closing
gender gap in alcohol use in the United States and with lit-
erature noting that as the division of gender roles diminishes,
drinking patterns tend to converge (Keyes et al., 2011; Slade
et al., 2016). It is important to note that although levels of
alcohol use remain higher in men, adult women are expe-
riencing greater increases in alcohol use, heavy episodic
drinking, alcohol use disorders, and alcohol-related mortal-
ity, but these differences are dependent on age and birth
cohort (Keyes et al., 2019; White et al., 2020). Similarly,
data from Russia show that alcohol use has decreased over-
all from 2010 to 2016, but this decrease was proportionally
larger for men than for women (Rehm & Ferreira-Borges,
2018). Although we did not detect gender differences in the
occurrence of heavy alcohol use in our Russia cohort, we did
observe that men were more likely to have an alcohol use
disorder and consumed on average more drinks per drinking
day than women.

In Uganda, women were significantly less likely than men
to engage in heavy drinking and were less likely to have an
alcohol use disorder. This is consistent with published data
on alcohol use among adults and PLWH in Uganda and
could be attributed to gender role distinctions (Kabwama
et al., 2016; Wandera et al., 2015). One qualitative study
explored gender norms around alcohol use in Uganda,
including the expectation that women should not drink in
bars (partly because of their responsibilities in the home)
or appear drunk in public (to avoid the danger of rape) and
should only drink during certain hours of the day (Kafuko
& Bukuluki, 2008). Alcohol use among men in Uganda was
found to enhance the perception of masculinity and show-
case independence but be detrimental to women’s maternal
and spousal roles (Wolff et al., 2006).

This study had limitations. All three cohorts were en-
riched for people with heavy drinking. Because of this
potential selection bias, the proportions of individuals with
heavy alcohol use in these cohorts, and thus the study con-
clusions, should not be extrapolated to all PLWH in these
settings. A total of 79% of the Russian cohort included in
this analysis comprised people recruited on the basis of
self-reported heavy drinking, resulting in low numbers of
non–heavy drinking individuals. Moreover, given the high
prevalence of risky behaviors in the cohorts of PLWH de-
scribed here, the results reported may not be generalizable
to the general populations at the study sites but may still be
representative of people who drink alcohol at those locations.
The interpretation of comparisons between the number of
drinking days and drinks per day must take into account that
the definition of heavy drinking requires for men to consume
alcohol in larger quantity and frequency than women. With
the exception of PEth, all variables used in the analysis were

collected by self-report and thus are susceptible to recall and
desirability biases. However, a strength of this analysis is the
use of PEth, a biological marker of recent alcohol use, which
allowed us to examine the relationship between gender and
heavy alcohol use independent of social-desirability bias that
could lead to underreporting of alcohol use, particularly in
settings where acknowledging drinking could have negative
consequences.

This study did not detect differences in heavy alcohol use
by gender within two cohorts of PLWH in St. Petersburg,
Russia, and Boston, Massachusetts. In a cohort of PLWH in
Uganda, we found a statistically significant gender difference
in heavy alcohol use. These findings are concerning given
the health implications of heavy alcohol use among PLWH
and women’s increased likelihood of alcohol-related mor-
bidity. HIV providers should consider addressing women’s
alcohol use in the broader context of their care.
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