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Abstract

Background—Limited research examines depressive symptoms, alcohol use, and social support
among HIV-infected people who inject drugs.

Objectives—Using longitudinal data, we investigated whether perceived social support
moderates the relationship between depressive symptoms and alcohol use among HIV-infected
men who inject drugs in Vietnam.

Methods—Data were collected from participants (N=455; mean age 35 years) in a four-arm
randomized controlled trial in Thai Nguyen, Vietnam. Data were collected at baseline, 6, 12, 18,
and 24 months with 94% retention excluding dead (N=103) or incarcerated (N=37) participants.
Multilevel growth models were used to assess whether: (1) depressive symptoms predict when risk
of alcohol use is elevated (within-person effects); (2) depressive symptoms predict who s at risk
for alcohol use (between-person effects); and (3) within- and between-person perceived social
support moderates the depressive symptoms-alcohol relationship.

Results—Participants reported high but declining levels of depressive symptoms and alcohol use.
Participants with higher depressive symptoms drank less on average (B=—0.0819, 95% CI —0.133,
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-0.0307), but within-person, a given individual was more likely to drink when they were feeling
more depressed than usual (B=0.136, 95% CI 0.0880, 0.185). The positive relationship between
within-person depressive symptoms and alcohol use grew stronger at higher levels of within-
person perceived social support.

Conclusions—HIV-infected men who inject drugs have increased alcohol use when they are
experiencing higher depressive symptoms than usual, while those with higher average depressive
symptoms over time report less alcohol use. Social support strengthens the positive relationship
between within-person depressive symptoms and alcohol use.
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Introduction

People living with HIV (PLHIV) have a higher prevalence of alcohol abuse compared to the
general population (Scott-Sheldon et al., 2013). Alcohol consumption among PLHIV results
in poor health outcomes, including premature mortality (Bryant, Nelson, Braithwaite, &
Roach, 2010), decreased viral suppression (Chander, Lau, & Moore, 2006), increased liver
damage among those co-infected with hepatitis C virus (Braithwaite & Bryant, 2010), and
reduced antiretroviral treatment (ART) adherence (Chander et al., 2006; Do, Dunne, Kato,
Pham, & Nguyen, 2013; Hendershot, Stoner, Pantalone, & Simoni, 2009; Tran, Nguyen, Do,
Nguyen, & Maher, 2014).

Most alcohol and depression research has found that increased alcohol use leads to increased
depressive symptoms (Longmire-Avital, Holder, Golub, & Parsons, 2012; Palfai et al., 2014;
Pence et al., 2008). In response to experiencing depressive symptoms, individuals may use
substances as a maladaptive coping strategy (Glanz, Rimer, & Viswanath, 2008; Lazarus &
Folkman, 1987). Drinking to cope with negative emotions can significantly predict drinking
quantity and alcohol dependence status among PLHIV (Elliott, Aharonovich, O’Leary,
Wainberg, & Hasin, 2014).

Social support may moderate the relationship between depressive symptoms and alcohol use
(Mizuno, Purcell, Dawson-Rose, Parsons, & Team, 2003; Pence et al., 2008), offering a
promising leverage point to reduce alcohol use. Empirical and theoretical evidence suggests
that individuals with greater social support will be less likely to use maladaptive coping
strategies, such as substance use, in response to experiencing depressive symptoms (Glanz et
al., 2008; Lazarus & Folkman, 1987). However, social isolation and depressive symptoms
are highly correlated (Ge, Yap, Ong, & Heng, 2017; Hussong et al., 2018), demonstrating
the complex relationship between depressive symptoms, social support, and alcohol use and
the need for further analysis using longitudinal research.

Hazardous drinking is prevalent among PLHIV in Vietnam; studies have found that 20-30%
of HIV-infected patients reported hazardous or harmful drinking in Vietnam (Levintow et al.,
2018; Tran et al., 2013). However, contrary to similar research conducted in other settings, a
cross-sectional study with HIV-infected men who inject drugs in Vietnam found that people
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who drank alcohol were less likely to have severe depressive symptoms than those who
drank no alcohol (Levintow et al., 2018). This divergence in findings may be explained by
sociocultural norms around alcohol use. In Vietnam, alcohol use is strongly encouraged
through cultural practices and informal and formal social events, especially for men
(Hershow et al., 2018; Lincoln, 2016; Luu, Nguyen, & Newman, 2014; Tran et al., 2013).
Men’s alcohol use is seen as closely tied to their masculinity and is a regular part of daily
social and family life and professional networking (Lincoln, 2016). It is seen as disrespectful
for a man to refuse a drink at a social event (Hershow et al., 2018; Lincoln, 2016). For men
living with HIV, social activities involving alcohol may act as a key access point for social
support (Hershow et al., 2018). Qualitative data suggest that men living with HIV who
experience depressive symptoms tend to lose access to social support by isolating
themselves, which leads to a reduction in alcohol use (Hershow et al., 2018).

The longitudinal relationship between depressive symptoms and alcohol use has not been
examined quantitatively among HIV-infected men who inject drugs in Vietnam.
Investigating this relationship over time is particularly important due to the novel finding in
a cross-sectional study demonstrating that alcohol use and depressive symptoms are
negatively associated in this population (Levintow et al., 2018). Since cross-sectional studies
cannot establish temporality and can only examine between-person effects (i.e., mean
differences in alcohol use between individuals), there is a dearth of research examining the
following: (1) the within-person effects of depressive symptoms on alcohol use (i.e., the
effect of an individual’s change in depressive symptoms at one time point on alcohol use at
the same time point); and (2) the temporality of the relationship between depressive
symptoms and alcohol use (i.e., whether changes in depressive symptoms precede changes
in alcohol use). Further, there is limited research assessing whether level of social support
influences the strength or direction of the relationship between depressive symptoms and
alcohol use.

In this paper, we will examine the relationship between depressive symptoms and alcohol
use over time and determine whether perceived social support influences the relationship. It
is critical to conduct this research with HIV-infected men who inject drugs as alcohol use is
associated with injection drug use and the co-occurrence of alcohol and injection drug use
may exacerbate individuals’ low engagement with the HIV treatment cascade (Lima et al.,
2014; Mugavero et al., 2006; Peretti-Watel, Spire, Lert, Obadia, & Group, 2006; Williams et
al., 2016). Thus, our findings will help inform recommendations on intervention strategies
for alcohol reduction to improve HIV-related outcomes among a highly marginalized group.

Materials and methods

Study design

The study was conducted in Thai Nguyen, a semi-urban mountainous province located 75
km north of Hanoi. Thai Nguyen has the highest HIV prevalence among people who inject
drugs (PWID; 34%) in Vietnam, almost all of whom are male (Vietnam AIDS Response
Progress Report 2014: Following up the 2011 Political Declaration on HIV/AIDS, 2014). In
the study, we evaluated a multi-level HIV prevention intervention for HIV-positive PWID
using a four-arm randomized controlled trial (RCT). Participants randomized to Arm 1
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received the standard of care comprising a pre- and post-test HIV testing and counseling
session. Participants randomized to Arm 2 received structural-level HIV and injection drug
use (IDU) stigma reduction programs, including a two-part video and six HIV education
sessions delivered by community mobilization voluteers. Participants randomized to Arm 3
received individual-level programs on HIV knowledge and coping strategies for managing
HIV, including two HIV post-test counseling sessions, two skill-building support groups,
and one optional dyad session with a supporter. Participants randomized to Arm 4 received
both structural- and individual-level activities. Details of the trial and primary outcomes are
reported elsewhere (Go et al., 2017; Go et al., 2015).

From July 2009-January 2011, participants were recruited using snowball sampling by a
team of seven recruiters who were former or current drug users (Go et al., 2017; Go et al.,
2015). Snowball sampling enabled our study team to access a hard-to-reach population,
build trust and rapport, and protect privacy. Recruiters approached their current or former
drug networks privately and distributed brochures and answered questions about the study.
Interested subjects were accompanied or referred to the project office to be screened for
eligibility. Based on the goal of the RCT to evaluate the effectiveness of HIV prevention
interventions on HIV-related outcomes, inclusion criteria included: HIV-positive diagnosis
confirmed through testing by study staff; able and willing to bring in an injecting network
member for screening; male; 18 years of age or older; had sex in previous six months;
injected drugs in the previous six months; and planned to be a resident in Thai Nguyen for
the next 24 months. Exclusion criteria included: unwilling to provide locator information or
currently participating in other HIV prevention interventions. For this analysis, recruited
injecting network partners were not included as they were HIV-uninfected.

Data collection procedures

Data on demographics, sexual behavior, substance use, injection risk behavior, psychosocial
factors, and HIV and IDU stigma were collected from enrolled participants (N=455) at
baseline, 6-month, 12-month, 18-month, and 24-month follow-up through face-to-face
interviews with a study staff member in a private room at the ART clinic. Participants were
reimbursed 75,000 Viethnamese Dong (VND), the equivalent of 3.50 U.S. Dollars (USD), at
each visit and 5,000 VND (0.23 USD) for each kilometer traveled. Overall retention at 24
months excluding those who died (N=103/455; 22.6%) or were incarcerated (N=37/455;
8.1%) was 94%.

The study protocol received ethical approval from the Institutional Review Boards at the
Johns Hopkins Bloomberg School of Public Health and the Thai Nguyen Center for
Preventive Medicine.

Key measures

Depressive symptoms—Depressive symptoms were measured using the Center for
Epidemiologic Studies Depressive symptoms Scale (CES-D). The CES-D is a 20-item
screening tool that measures depressive symptoms experienced over the past week (Radloff,
1977); CES-D is widely used and has been shown to be valid and reliable when used in
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Vietnam (Leggett, Zarit, Nguyen, Hoang, & Nguyen, 2012; Thai, Jones, Harris, & Heard,
2016). Individuals with a CES-D score above 16 have probable moderate depressive
symptoms and those with a CES-D score above 23 have probable severe depressive
symptoms (Thai et al., 2016). In this analysis, the depressive symptoms variable was treated
as continuous.

Perceived social support—Perceived social support was measured using a modified
version of the Medical Outcomes Study (MOS) social support scale (Sherbourne & Stewart,
1991). The 19-item scale consists of four subscales: (1) emotional/informational support; (2)
tangible support; (3) positive social interaction; and (4) affectional support. Participants were
asked how often each kind of support is available if they needed it; response options
included: All of the time, Most of the time, Some of the time, A little of the time, and None
of the time. Possible scores for each subscale ranged from zero to 100. In this analysis, an
overall perceived social support score was calculated for each participant by summing the
scores for each subscale; higher scores indicate greater perceived social support. The MOS
social support scale has been validated with the study population and all four subscales have
been found to be reliable (Go et al., 2016).

Alcohol use—Alcohol use was measured using the Alcohol Use Disorders Identification
Test (AUDIT). The AUDIT is a 10-item screening tool and widely used measure to identify
problem drinking (Babor, Higgins-Biddle, Saunders, & Monteiro, 2001). Males with an
AUDIT score greater or equal to eight screen positive for hazardous alcohol use (range=0-
40). AUDIT has been used in previous research in rural Vietnam and found to be valid and
reliable (Giang, Allebeck, Spak, Van Minh, & Dzung, 2008; Giang, Spak, Dzung, &
Allebeck, 2005). In this analysis, the alcohol use variable was treated as continuous to avoid
loss of meaningful information.

Covariates—Covariates were selected based on empirical or theoretical evidence
demonstrating that they were potential confounders of the association between alcohol use
and depressive symptoms (Engel, 1980). Demographic variables, including age (Liu et al.,
2016; Nanni, Caruso, Mitchell, Meggiolaro, & Grassi, 2015; Silverberg et al., 2018),
employment status (Liu et al., 2016; Nanni et al., 2015; Tran et al., 2013), and marital status
(Levintow et al., 2018; Tran et al., 2013); other substance use factors, including injection
drug use (Levintow et al., 2018; Liu et al., 2016; Nanni et al., 2015; Silverberg et al., 2018),
non-injection drug use (Liu et al., 2016; Nanni et al., 2015; Silverberg et al., 2018), and
cigarette smoking (Bultum, Yigzaw, Demeke, & Alemayehu, 2018; Levintow et al., 2018);
and psychosocial factors, including HIV stigma (Earnshaw, Smith, Cunningham, &
Copenhaver, 2015; Hershow et al., 2018; Kane et al., 2019; Lunze et al., 2017; Tesfaw et al.,
2016) and IDU stigma (Earnshaw et al., 2015; Hershow et al., 2018) were collected via self-
report. Higher HIV and IDU stigma scores indicate greater HIV and IDU stigma. Data on
intervention arm assignment, mortality, and incarceration during study period were also
examined in analysis.
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Data analysis

For the analysis, multilevel modeling was used to disaggregate and examine both the within-
and between-person effects of depressive symptoms on trajectories of alcohol use. This
approach facilitates investigation on whether depressive symptoms predicts when risk of
harmful alcohol use is elevated (within-person effects) and/or whether depressive symptoms
predicts whois at risk for harmful alcohol use (between-person effects).

The longitudinal effects of depressive symptoms on alcohol use patterns were estimated
using multilevel growth models. The models were specified at two levels in which wave of
data collection (level one) was nested within individuals (level two). This approach allowed
for the separation of the total variance in alcohol use into within-person variation (variation
in an individual’s alcohol use over time) and between-person variation (variation across
individuals in mean alcohol use). A random intercept and slope model was used, meaning
that participants were treated as random effects to allow for variation in individuals’ initial
level of alcohol use (the intercept) and linear change in alcohol use over time (the slope). All
covariate effects were treated as fixed effects (i.e., no random slope was estimated).

Appropriate centering strategies were used with all variables included in the analysis
(Curran & Bauer, 2011). The variable for wave of data collection was re-coded to start at
zero so that the intercept represents the average level of alcohol use at baseline. The within-
person depressive symptoms and perceived social support variables were person-mean
centered and person-mean depressive symptoms and person-mean perceived social support
variables were grand-mean centered. Dichotomous or trichotomous covariates were dummy
coded and age (years) was grand-mean centered. HIV and IDU stigma variables were treated
as time-invariant (level two) as a previous study paper showed no significant changes over
time (Go et al., 2015); these two variables were grand-mean centered after the person-mean
for each was calculated. Multilevel multiple imputation (MI) was conducted to address
missingness in the data following the model from Enders et al. (Enders, Mistler, & Keller,
2016). Missed observations were not imputed for missingness due to death (N=103) or
incarceration (N=50) throughout the longitudinal study. MI was carried out using joint
imputation on Mplus (Enders et al., 2016).

Analysis was conducted in four major steps using SAS 9.4. First, unconditional growth
models were tested to assess whether a linear functional form fit the shape of change over
the five waves of data collection and the covariance structure of the unconditional
trajectories of alcohol use. The interaction of depressive symptoms with wave of data
collection was also tested to establish the proper functional form; this interaction term was
not included because it was not significant and not hypothesized. Next, the within- and
between-person depressive symptoms variables were added to the model to test the main
effects for the within- and between-person depressive symptoms on alcohol use. Then, the
conditional growth model was adjusted for covariates. Finally, two-way interactions were
tested among within- and between-person perceived social support and within- and between-
person depressive symptoms variables. Any non-significant interactions were removed from
the final model.
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Descriptive statistics

Trajectories

At baseline, the mean age of participants (N=455) was 35.22 years (standard deviation
[SD]=6.30; Table 1). The majority of participants were employed part- or full-time (N=397;
87.25%). Almost half of participants were married or cohabitating (N=215; 47.25%), with
the remainder being single (N=175; 38.46%) or widowed, divorced, or separated (N=65;
14.29%). About half of participants reported injecting heroin daily (N=224; 50.56%) and
most reported smoking cigarettes daily (N=391; 85.93%), while 8.57% of participants
reported using non-injection heroin in the previous three months (N=39). The average scores
for the psychosocial factors were the following: mean HIV stigma score was 29.69
(SD=4.06; range=14-44) and the mean IDU stigma score was 18.72 (SD=2.79; range=9-
28).

At baseline, the mean AUDIT score was 4.44 (SD=5.19), with 20% of participants screening
positive for harmful alcohol use (>8) (Table 2). At 24-month follow-up, the mean AUDIT
score decreased to 3.34 (SD=4.51); the proportion of participants screening positive for
harmful alcohol use remained the same. At baseline, the mean CES-D score was 21.32
(SD=10.51), with 44% of participants reporting severe depressive symptoms. At 24-month
follow-up, the mean CES-D score decreased to 15.88 (SD=7.39), with half as many
participants reporting severe depressive symptoms (22%). The mean perceived social
support score was 274.67 (SD=83.31; range=0-400) at baseline and decreased slightly to
273.78 (SD=85.33; range=0-400) at 24-month follow-up.

of alcohol use: Unconditional growth model

There was wide variability in alcohol use at baseline and over the course of follow-up (Table
3). The best fitting unconditional model for alcohol use included a random intercept and
linear slope. There was significant variance between men in mean levels of alcohol use at
baseline (intercept estimate=4.36, 95% Confidence Interval [C1] 3.89, 4.84). Concordant
with mean trends, there was also a significant linear decrease in the predicted mean
trajectory of alcohol use over the five waves of data collection (B=—0.292, 95% CI —0.465,
-0.119).

Main effects of depressive symptoms on alcohol use trajectories

Unadjusted conditional growth model—Within- and between-person effects of
depressive symptoms AUDIT score were observed (Table 3). A one unit increase in within-
person depressive symptoms was associated with a 0.162 unit increase in AUDIT score
(95% C1 0.105, 0.218). In contrast, a one unit increase in between-person depressive
symptoms was associated with a —0.0945 unit decrease in AUDIT score (95% CI -0.141,
-0.0483).

Adjusted conditional growth model—When we controlled for potential confounders,
our findings were similar (Table 3). In the adjusted model, the effect of wave of data
collection on AUDIT score was non-significant (B=-0.0715, 95% CI -0.255, 0.112).
Within- and between-person effects of depressive symptoms AUDIT score remained
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significant (Within-person: B=0.136, 95% CI 0.0880, 0.185; Between-person: B=—0.0819,
95% CI -0.133, —0.0307). Within-person perceived social support was significantly
associated with AUDIT score (B=0.0128, 95% CI 0.00923, 0.0164), while between-person
perceived social support was not found to be significantly associated with AUDIT score
(B=0.00572, 95% CI —0.00041, 0.0119).

Depressive symptoms and perceived social support associated with alcohol use: Adjusted
conditional growth model with interaction term added

Perceived social support moderated the relationship between depressive symptoms and
alcohol use (Table 3). The interaction term for between-person depressive symptoms by
between-person perceived social support was found to be non-significant at p<0.05 and thus
was not included in the final model. The interaction between within-person depressive
symptoms by within-person perceived social support on alcohol use was small, but
significant. The interaction was probed at low, medium, and high levels of within-person
perceived social support in Figure 1 to visualize these relationships. Predicted alcohol use
scores were graphed for minimum to maximum within-person depressive symptoms and
within-person perceived social support scores at 25, 50t and 75t percentiles. The slopes
representing the effects of within-person depressive symptoms on alcohol use for those with
low (B=0.0548, Standard Error [SE]=0.0191), average (B=0.124, SE=0.0155), and high
within-person perceived social support (B=0.198, SE=0.0177) were all significant at p<0.05.
Results showed that those with lower perceived social support than average had a weaker
positive relationship between within-person depressive symptoms and alcohol use, while
those with average and higher perceived social support than average had stronger positive
relationships between within-person depressive symptoms and alcohol use.

Discussion

This study examined the associations between depressive symptoms and perceived social
support on alcohol use using longitudinal data. Results demonstrated that both depressive
symptoms and alcohol use are highly prevalent among HIV-infected men who inject drugs in
Thai Nguyen, Vietnam and are higher compared to studies conducted in other global settings
with men living with HIV (Ha et al., 2018; Seth et al., 2014). Results also showed the
complex interplay between depressive symptoms, perceived social support, and alcohol use
in this population and setting. Findings suggest that individuals who experience depressive
symptoms increase their alcohol use under certain circumstances and decrease their alcohol
use under others. Coping responses to depressives symptoms may differ depending on the
duration and timing of the experience of depressive symptoms. These varied coping
responses may be explained by Vietnamese sociocultural norms around alcohol use that
intertwine social drinking and social support as well as drinking avoidance and social
isolation (Hershow et al., 2018; Lincoln, 2016).

Findings showed significant within- and between-person effects of depressive symptoms on
alcohol use, though in different directions. For between-person effects, we found that
individuals with higher average depressive symptoms over the course of the study had lower
alcohol use. For within-person effects, we found that individuals with higher depressive
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symptoms than usual at one time point had increased alcohol use at that same time point.
These results demonstrate that HIV-infected men who inject drugs may employ different
coping strategies when experiencing depressive symptoms over a longer period of time as
compared to experiencing heightened depressive symptoms at one point in time. Notably,
the magnitude of the significant within- and between-person effects of depressive symptoms
on alcohol use were modest. While both depressive symptoms and alcohol use decreased
over the course of the study, the reductions in depressive symptoms may not have been
substantial enough to be associated with clinically meaningful changes in alcohol use.
Interventions addressing the relationship between depressive symptoms and alcohol use may
lead to clinically meaningful reductions.

Individuals with higher average depressive symptoms over the course of the study had
decreased alcohol use. This finding suggests that HIVV-infected men who inject drugs may
not use alcohol as a coping strategy when experiencing depressive symptoms over time. A
possible explanation for this novel finding is that participants may socially isolate
themselves in response to experiencing depressive symptoms (Hershow et al., 2018).
Alternatively, these participants may experience social isolation due to their marginalized
status in the community (Salter et al., 2010), leading to depressive symptoms (Ge et al.,
2017; Rapier, McKernan, & Stauffer, 2019; Taylor, Taylor, Nguyen, & Chatters, 2018).
Since most alcohol consumption in Vietnam takes place at social events (Lincoln, 2016),
social isolation may result in reductions in alcohol use (Hershow et al., 2018). Future
research should examine the role that social isolation plays in the inverse relationship
between depressive symptoms and alcohol use over time in this population.

Individuals with higher depressive symptoms than usual had higher alcohol use. This finding
suggests that HIV-infected men who inject drugs may initially respond to heightened
depressive symptoms with the use of alcohol as a maladaptive coping strategy or as a form
of self-medication. Similar results have been found in other studies (Elliott et al., 2014;
Gottfredson & Hussong, 2013; Hussong, 2007; Hussong, Jones, Stein, Baucom, & Boeding,
2011).

In our study, participants who reported higher perceived social support than average at one
time point were more likely to report increased alcohol use at the same time point. The
direct effect of perceived social support on alcohol use suggests that receiving social support
may be tied to social drinking, which is supported by ethnographic research on the drinking
culture in Vietnam (Lincoln, 2016). Due to the integral role that alcohol plays in most social
interactions for men (Lincoln, 2016), men living with HIV may mainly access social support
by drinking with friends and family (Hershow et al., 2018). The link between social drinking
and social support may be heightened for HIV-infected men who inject drugs due to
experiences of HIV and IDU stigma; as a result, they may be particularly vulnerable to
social pressure to drink to gain social acceptance (Go et al., 2015; Hershow et al., 2018;
Rapier et al., 2019; Salter et al., 2010). Social pressure to drink alcohol has been shown to be
a common drinking motive among PLHIV in other settings (Elliott et al., 2014).

Our moderation analyses further suggest that social support and social drinking may be
intertwined. In the final model, we found that the positive relationship between depressive
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symptoms and alcohol use grew stronger at higher levels of perceived social support. If HIV-
infected men who inject drugs are experiencing higher depressive symptoms and receiving
lower social support than average, it may mean that they are not drinking socially as often
and thus have a weaker association between depressive symptoms and alcohol use.
Conversely, individuals who are experiencing higher depressive symptoms and receiving
higher social support than average may be drinking with friends or family more often,
resulting in a stronger positive association between depressive symptoms and alcohol use.
As our results do not provide sufficient evidence that social drinking is equated with social
support, further research is needed to understand how this population accesses social support
and the extent of overlap between social drinking and social support.

There are several important limitations to note. Snowball sampling was used to recruit
participants. Snowball samples are not statistically representative of the source population
(HIV-infected men who inject drugs in Vietnam), given that participants were not randomly
sampled. Thus, the generalizability of the findings from the sample to the population of
HIV-infected men who inject drugs in Vietnam is limited. Still, the study provides important
insights into the longitudinal relationship between depressive symptoms, perceived social
support, and alcohol use in a population that is highly stigmatized and difficult to reach.
Additionally, all key measures were collected via self-report, which may mean that there is
the possibility of social desirability bias. However, the study team investigated the possible
presence of self-reporting bias and did not find evidence that it influenced results (Go et al.,
2013). The interventions evaluated in the RCT may have influenced whether or not
participants drank alcohol in response to changes in mood or social context. However, in
exploratory analyses, the effect of depressive symptoms on alcohol use was not found to
signficantly differ across trial arms (Supplemental Table 1). Finally, the high mortality rate
during the study (103/455) is a notable limitation (Go et al., 2017), as individuals who died
may represent a sub-group with particularly high levels of alcohol use and/or depressive
symptoms. However, in exploratory analyses, interaction effects of depressive symptoms by
mortality and wave of data collection by mortality on alcohol use were both found to be non-
significant.

Conclusions

This longitudinal analysis contributes to an important research gap on alcohol use, social
support, and depressive symptoms among men living with HIV in global settings. Findings
suggest that HIV-infected men who inject drugs may use alcohol as a form of self-
medication at times when they are experiencing increased depressive symptoms, while those
with higher average depressive symptoms than others may socially isolate themselves, thus
reducing their alcohol use. Further, social support has influence on the strength of the
relationship between depressive symptoms and alcohol use. This finding suggests that social
support may shape the strategies used by HIV-infected men who inject drugs to cope with
changes in depressive symptoms.

HIV-infected men who inject drugs need support to treat the co-occurrence of depressive
symptoms and alcohol use to prevent negative HIV-related outcomes, such as poor ART
adherence. Mental health and alcohol reduction services should be integrated into HIV
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treatment and care in Vietnam. In particular, HIV-infected men who inject drugs should be
counseled on how to refuse alcohol despite strong social pressure to drink, and how to use
healthy coping strategies when experiencing depressive symptoms, instead of resorting to
social isolation or alcohol use. Further, HIV-infected men who inject drugs should be
encouraged to identify and build social support outside of drinking contexts.
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Figure 1.

Estimated alcohol use as a function of within-person depressive symptoms and within-
person perceived social support at low (251 percentile), average (50t percentile), and high
(75" percentile) levels of the interaction
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Table 1.

Characteristics of the sample at baseline (N=455)

Mean (SD) or N (%)

Demogr aphic Factors

Mean age in years (range 19-60) 35.22 (6.30)

Employment status 58 (12.75)
Unemployed or unable to work 397 (87.25)
Working full-time or part-time

Marital status 175 (38.46)
Single 65 (14.29)
Widowed, divorced, or separated 215 (47.25)

Married or cohabitating

Other Substance Use Factors

Proportion that inject heroin dailya 224 (50.56)
Proportion that used non-injectable heroin in last 3 months 39 (8.57)
Proportion that smoke cigarettes daily 391 (85.93)
Psychosocial Factors

Mean HIV stigma score (range 14-44) 29.69 (4.06)
Mean injection drug use stigma score (range 9-28) 18.72 (2.79)

aFrequency of heroin use was missing for 12 participants (3%)

Note: SD=standard deviation
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