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Abstract

Alcohol use is often reported among people living with HIV/AIDS (PLWHA) and is associated
with increased sexual risk and poor medication adherence. This meta-analysis evaluated the
efficacy of behavioral interventions addressing alcohol use among PLWHA. Twenty-one studies
(NV=28,461 PLWHA) that evaluated an individual-level intervention addressing alcohol use alone
or as part of a more comprehensive alcohol/HIV intervention, included a control condition, and
were available through December 2016 were included. Independent raters coded study, sample,
and intervention content. Weighted mean effect sizes, using random-effects models, were
calculated. Results indicate that interventions reduced alcohol consumption, /ncreased condom
use, and improved medication adherence relative to controls (d;s = 0.10-0.24). Plasma viral load
was also reduced in intervention versus control participants (d. = 0.14, 95% CI = 0.02, 0.26; A=
7). These findings show that behavioral interventions addressing alcohol use can successfully
reduce alcohol consumption and also improve HIV-related outcomes among PLWHA.
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INTRODUCTION

Globally, more than 36-million people currently live with HIV/AIDS, with sub-Saharan
Africa bearing the heaviest burden, accounting for nearly 70% of all people living with HIV/
AIDS (PLWHA) (1). Alcohol consumption is common among PLWHA with more than one-
third reporting recent alcohol use across multiple geographical regions (2). In a U.S. sample
of PLWHA linked to care, 8% were heavy drinkers (defined as drinking =5 drinks on a
single day for =5 or more days in the past 30 days); among those who reported drinking in
the past month, 15% were heavy drinkers — more than double the prevalence of heavy
drinking in the general population (3, 4). A meta-analysis of studies conducted in Africa that
examined the alcohol-HIV association (5) found drinker status to be associated with HIV
infection such that drinkers were 70% more likely to be HIV-infected than non-drinkers and
the risk of HIV was notably higher among problem drinkers than among non-problem
drinkers. Furthermore, harmful alcohol use by PLWHA is of concern given that alcohol use
is associated with the transmission of HIV, poor HIV management, and poor HIV treatment
outcomes (6). Therefore, reducing alcohol consumption among PLWHA can help to reduce
the transmission of HIV and promote medical adherence and subsequent viral suppression.

Behavioral interventions for PLWHA have largely focused on reducing sexual risk behaviors
or improving medication adherence. The limited attention to alcohol use interventions for
PLWHA is a missed opportunity given the consistent findings that alcohol consumption,
especially problematic alcohol use, weakens the immune system, thus worsening the disease
course (7). In contrast, a small, but growing body of research evaluating interventions
targeting alcohol use alone or in the context of a broader HIV intervention (e.g., reducing
sexual risk behaviors by addressing situations in which alcohol is consumed) has emerged
over the past decade. Prior narrative reviews of interventions focused on alcohol use among
PLWHA have found mixed results likely due to the nature of the intervention (i.e., single vs.
multiple health behavior change target) (6, 8, 9). Researchers have advocated for a multiple
behavioral change approach when intervening on behaviors that are related to one another
such as alcohol and risky sexual behavior but there is limited evidence showing that multiple
health behavior change interventions are superior to interventions addressing a single health
behavior (10, 11).

Therefore, the purposes of this systematic review and meta-analysis were (a) to evaluate the
efficacy of behavioral interventions addressing alcohol use alone or as part of a more
comprehensive alcohol/HIV intervention, (b) to determine whether single-focus (i.e., alcohol
use alone) interventions or multiple-focus (i.e., multiple risk behaviors) interventions are
more efficacious, and (c) to examine study, sample, and intervention characteristics as
potential moderators of the observed intervention effect. We expected that intervention
participants would report greater reductions in alcohol use, fewer sexual risk behaviors, and
improved medication adherence relative to controls across all studies. We also expected that
the magnitude of these effects to differ by intervention target. If the intervention targeted
alcohol use alone, we expected the intervention would be successful in reducing alcohol use
but the success of the intervention to reduce other behaviors (when assessed) would be
weaker given that participants were not provided with any intervention content (e.g.,
education, goal setting/harm prevention planning, stress management) to assist with their
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sexual risk reduction or medication adherence behaviors. We expected that participants
exposed to a broader alcohol/HIV intervention would reduce their alcohol use, reduce their
sexual risk behaviors, and increase their medication adherence relative to controls.

This meta-analysis differs from prior reviews of the literature (6, 8, 9) in four ways. First, we
included interventions that explicitly addressed (and measured) alcohol use (not broad
substance use) alone or as part of a more comprehensive intervention to determine the
efficacy of interventions that include an alcohol component. Second, we included studies
with a control or comparison condition (i.e., no single-group pretest-posttest designs) to
determine the impact of alcohol-related interventions relative to controls. Third, we
evaluated the impact of single-vs. multiple-focus alcohol-related HIV interventions to
establish the potential benefit of multiple risk behaviors vs. single-focused alcohol
interventions. Finally, we evaluated moderators of intervention efficacy to isolate for whom,
where, and how interventions succeed at improving alcohol use, sexual risk behaviors, and
medication adherence among PLWHA.

METHODS

The conduct and reporting of the current meta-analysis followed the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (12); the PRISMA
checklist can be found in the Supplementary Materials (S1).

Eligibility Criteria

Studies were included if they: (a) sampled people living with HIV/AIDS, (b) examined an
individual-level intervention addressing alcohol use alone or as part of a more
comprehensive alcohol/HIV intervention, (c) used a randomized controlled trial (RCT) or a
quasi-experimental design that included a control or comparison condition, (d) measured
drinking outcomes (e.g., quantity of alcohol consumed per drinking day, heavy drinking), ()
provided data needed to calculate effect sizes, and (f) were available via print or electronic
journals, interlibrary loan, or from the authors (including electronic publications and
dissertations) and obtained by December 2016. Studies were excluded if the (a) studies
evaluated a pharmacological, mass media, or structural-level alcohol/HIV intervention, (b)
intervention did not address alcohol use, and (c) assessment plan did not include a measure
of alcohol use at post-intervention.

Information Sources and Search Strategy

Studies were identified using: (a) electronic bibliographic databases, (b) database and
document repository held by The Meta-Analyses on Alcohol Use, Sexual Risk Behaviors,
and HIV (MASH) Team at The Miriam Hospital (P1: Lori A. J. Scott-Sheldon, PhD), which
has accumulated a database of published and unpublished research on alcohol and
sexual/HIV risk behavior, (c) reference sections of relevant papers, (d) scientific journals,
and (e) databases of funded research (i.e., NIH RePORTER, ClinicalTrials.gov). First, we
searched multiple electronic reference databases (PubMed, PsycINFO, ProQuest
Dissertations and Theses Full Text, CINAHL, ERIC, Global Health, Soclndex, The
Cochrane Library, and Web of Science [social sciences and science citation indices]) using a
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Boolean search strategy: (“people living with HIV/AIDS” OR “people living with HIV” OR
“people living with AIDS” OR “HIV-positive” OR “HIV+” OR “HIV seropositive” OR
“HIV-infected” OR “HIV patients”) AND ((bing* AND drinking) OR (binge AND drinkers)
OR (heavy and drinking) OR (heavy and drinkers) OR “alcoholic beverages” OR “alcohol
drinking” OR “alcohol abuse” OR alcoholic OR alcohol OR “alcohol-related disorders” OR
alcoholism OR intoxicat* OR drunk™ OR liquor) AND (intervention OR prevention). Our
search statement was developed with the assistance of a medical sciences librarian in the
Alpert Medical School of Brown University. Because many electronic databases have
specific search methods (e.g., Medical Subject Heading [MeSH] terms used in PubMED are
not available in other databases such as PsycINFO), our basic search strategy was modified
based on the specific search parameters for each electronic bibliographic database. No
language or other restrictions were applied. All electronic reference database searches were
conducted in July 2016 and updated in December 2016.

Study Screening

All electronic bibliographic records (i.e., titles and abstracts) were initially screened for
inclusion. Full-text manuscripts of potentially relevant records were retrieved and reviewed
for final inclusion. Finally, reference sections of relevant manuscripts (including published
reviews obtained through the electronic reference database searches) were also reviewed and
included if they met the inclusion criteria. When authors reported details, ancillary
information (e.g., results from the pilot study), and/or outcomes of a study in multiple
manuscripts, the manuscripts were linked in the database and represented as a single unit (to
avoid double-counting the same study). The manuscript reporting on the intervention
outcomes was selected as the primary manuscript.

Data Collection and Reliability

Two independent coders extracted study information and setting (e.g., year, location),
sample characteristics (e.g., gender, ethnicity), design and measurement specifics (e.g.,
recruitment strategy, method of assessment), risk characteristics (e.g., problem drinking) and
intervention components (e.g., personalized alcohol feedback, condom communication
skills-training). Methodological quality was assessed using 17 items (e.g., random
assignment) from validated measures (13-15), with a maximum total quality score of 25.
When multiple reports described the same study, relevant data were coded from both the
primary and linked manuscripts. Inter-rater reliability was assessed for all study, sample, and
methodological variables. There was a high degree of consistency. For the categorical
variables, raters agreed on 88% of the judgments (mean Cohen’s x = .71). Reliability for the
continuous variables (e.g., proportion women) yielded an average intra-class correlation
coefficient (o) of 0.85 across categories (median = 1.00). Disagreements between pairs of
coders were resolved through discussion (e.g., coder identified manuscript page number
where the information could be found) and the coding was revised. All revisions to the data
were reviewed by the first author.

Study Outcomes

Intervention efficacy was determined from self-reports of alcohol use. Measures of alcohol
use included (a) proportion of participants who consumed alcohol, (b) frequency of drinking
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days, (c) quantity of alcohol consumed, and (d) heavy episodic drinking (i.e., defined as 5
[4] or more drinks per occasion for men [women] over a period of time (30-90 days) (16—
18). We also determined the efficacy of each intervention to reduce sexual risk behaviors
(i.e., number of sexual partners, condom use, and sexual risk composite). The sexual risk
behaviors of condom use (e.g., proportion or number of protected sex events, consistent
condom use) and sexual risk composite (e.g., total number of sexual risk behaviors) were
assessed using multiple methods and collapsed across measures to obtain single item of
condom use and sexual risk. Finally, the efficacy of the interventions to improve adherence
were determined by plasma viral load as well as self-reports of medication adherence.

Risk of Bias across Studies

We examined the studies for potential publication bias by (a) inspecting funnel plots (19)
and (b) assessing the degree asymmetry in the distribution of effect sizes using Begg’s and
Egger’s techniques (20, 21). Trim and fill procedures (22, 23) are used to estimate and
correct for the possibility of missing studies (based on a rank-based data augmentation
procedure) when publication bias is detected using the aforementioned funnel plot
asymmetry tests (20, 21). Consistent with meta-analytic procedures, we conducted these
tests only for dependent variables with 10 or more studies (24).

Summary Measures

Effect sizes (@) were calculated as the mean difference between the intervention and the
control or comparison group (between-group) divided by the pre-test standard deviation (25,
26). The effect sizes were controlled for baseline when baseline statistics were provided
(26). Other statistical information (e.g., £tests) were used when means and standard
deviations were not provided (27, 28). If a study reported dichotomous outcomes (e.g.,
frequencies), we calculated an odds ratio and transformed it to d'using the Cox
transformation (29). If the statistical information was unavailable (and could not be obtained
from the authors) and the study reported a non-significant or significant difference, we
estimated that effect size to be zero or, when a report noted the effect was significant,
calculated an effect size based on the minimum statistically significant p-value (i.e., p=.05),
respectively (28). All effect sizes were corrected for sample size bias (30); positive effect
sizes indicated that participants who received the intervention reported reductions in their
alcohol use or sexual risk behaviors and improvements in their medication adherence
compared to controls. Two independent coders calculated effect sizes for each study, and
discrepancies were resolved through discussion.

Synthesis of Results

Data analyses were conducted with Stata/SE 12.1 (31) using published macros (28, 32).
Weighted mean effect sizes were calculated using random-effects procedures (28). The 95%
confidence intervals (Cls) surrounding the weighted mean effect size were calculated; Cls
indicate the degree of precision as well as the significance of the mean effect size (28).
Heterogeneity in effect sizes was identified by computing @ and the associated degrees of
freedom; a significant Qindicates a lack of homogeneity and an inference of heterogeneity.
To assess the extent to which outcomes were consistent across studies, the /2 index and its
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corresponding 95% Cls were calculated (33, 34). The 2 values of 25%, 50%, and 75% are
considered to be low, medium, and high heterogeneity (35).

Moderator tests were used to explain the variability in the effect size estimates. Moderator
analyses were conducted using a modified weighted regression analysis or the meta-analytic
analogue to the ANOVA (following random-effects assumptions) with weights equivalent to
the inverse of the variance plus the random variance component for each effect size (28, 36).
The proportion of between-study variation ( 75) and residual variation due to heterogeneity
() were computed for the meta-regression analyses. The between-study heterogeneity (Qg)
for the meta-analytic analogue to the ANOVA was assessed. These analyses examined a
priori determined moderators. That is, we expected that the study (i.e., geographical
location, recruitment setting), sample (proportion women, proportion problematic alcohol
use, and proportion currently on ART), or intervention length (total intervention dose) would
be related to the variability in the between-group effect sizes.

Study Selection

Electronic database searches identified 4,060 records with relevant key terms (after
removing duplicates). An additional 89 manuscripts were identified through other sources
(e.g., reference sections of review papers). Of the 4,149 records reviewed, 3,176 records
were excluded based on title and abstract review because those studies did not meet any of
the inclusion criteria or were review papers. The full-text reports of the remaining 973
records were reviewed with an additional 856 records excluded because the study did not
meet the inclusion criteria (e.g., no intervention, control group, or relevant outcomes). The
final sample included 21 studies and 96 supplemental manuscripts that provided additional
intervention details or data from the same sample reported in the primary paper (Figure 1)
(16-18, 37-54).

Study Characteristics

Table I provides study, sample, and intervention details for the 21 studies (k= 22
interventions) included in the systematic review and meta-analysis. Included studies were
published (or available) between 2003 and 2016 (M= 2010, SD = 3.98); data collection
occurred an average of 6 years earlier (M= 2004, SD = 4.85; range = 1994 to 2013). Studies
were conducted in four World Health Organization defined geographical regions (55): 71%
Americas (14 United States, 1 Haiti), 19% Africa (2 Uganda, 1 Kenya, and 1 multiple
countries: Namibia, Kenya, and Tanzania), 5% South-East Asia (1 Thailand), and 5%
European (1 Russia). Recruitment took place most often in a clinic (67%); samples were
also recruited from the community (5%), prison (5%), or multiple clinic and community
sites (24%).

Sample Characteristics

In total, 8,461 PLWHA consented to participate in the studies (M= 403, SD = 736; range =
65 to 3,538); average retention was 82% (SD = 0.16). Samples included 43% women with a
mean age of 36 (SD=9.22; range = 15 to 46). Of the studies reporting race and/or ethnicity,
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60% of the participants were Black (African or non-African), 19% were Asian, and 17%
were White; 17% were Hispanic or Latino/a. Two studies exclusively sampled men who
have sex with men (MSM).

Participants were diagnosed with HIV for an average of 8 years (M months = 97, SD = 54;
range = 16 to 180; A= 10); 69% (SD = 0.25; range = 24% to 100%) reported currently
taking antiretroviral medications. Baseline mean CD4 counts and plasma viral load was
417.61 (SD=65.01; k=8) and 3.17 (SD=0.76; k= 4), respectively.

Most participants (M6 = 66, SD = 0.33; range = 3% to 100%) reported recent alcohol use.
Problematic drinking (see Table | for varying definitions) was assessed in 12 studies; in
these studies, most participants (69%; SD = 0.40; range = 5% to 100%) were problem
drinkers. When reported, alcohol use disorders were diagnosed in an average of 47% (SD =
0.25; range = 15% to 78%; k= 6) of the participants assessed. About half of the participants
(51%; SD=0.17; k= 11) reported using drugs other than alcohol. Of the five studies
assessing intravenous drug use (IDU), an average of 30% of the participants (SD = 0.35)
reported IDU. The use of alcohol or drugs concurrent with sex was reported by 48% (SD =
0.44; k= 3) and 36% (SD = 0.21; k= 2) of participants, respectively.

Intervention Characteristics

The intervention setting was most often a clinic (71%); some studies reported delivering the
intervention at clinic and community sites (10%) or prison (5%). (The intervention setting
was not identified in three studies.) Interventions were conducted over a median of 5
sessions (range = 1 to 16) of 60 minutes each (range = 16 to 143). The intervention was most
often delivered in-person (91%; 9% facilitated or delivered entirely by computer/technology)
using individual only (55%), group only (23%), or both individual and group sessions
(23%). Facilitators delivered group-based interventions to a median of 12 participants. The
intervention was typically led by a single facilitator (range = 1 to 2); facilitators were most
often paraprofessionals (41%; e.g., counselors).

Most interventions were theory-based (77%); intervention content was based on the
transtheoretical model (32%), information-motivation-behavioral skills model (14%), or
social cognitive/social learning theory (14%). Study authors also reported using motivational
interviewing (32%) or motivational enhancement therapy (18%) techniques to deliver the
intervention. The intervention content varied widely but often provided education (73%;
68% HIV, 45% alcohol, 36% sex, 27% medication adherence), personalized alcohol
feedback (59%), and skills training (55%; 45% self-management skills; 41% communication
skills, 14% condom skills, and 9% alcohol skills); encouraged the identification of risky
situations (55%; e.g., drinking before sex); and assisted participants with goal setting (e.g.,
plans to reduce drinking; 86%).

Control Conditions

The control conditions included active comparisons (55%; e.g., education, time-match
alternative intervention) or an assessment-only control (45%). Active comparisons were
delivered over a median of 4 sessions (range = 1 to 15) with each session lasting a median of
60 minutes (range = 20 to 135).
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Methodological Quality

The studies satisfied an average of 66% (SD = 11%) of the methodological quality (MQ)
criteria; total MQ scores ranged from 7 to 20 out of a possible 25 points (M= 16.43, SD =
2.87). All of the study authors described the nature and purpose of the study and used a
study design appropriate to test the stated hypotheses. Few studies reported that the
participants were representative of the population from which they were recruited (5%) or
that they randomly sampled potential participants (24%). Random assignment of individuals
or groups to an intervention or control group was most often reported (90%); few studies
(10%) reported that participants were blind to their assigned group. Control groups were
typically compared (or matched) with the intervention group to determine (or ensure)
equivalency (95%). Standardized treatment by using a manual and/or providing specific
training to facilitators was reported in 90% of the studies. All of the studies reported the use
of valid and reliable measures to assess the main outcomes; only 10 studies reported
including an objective outcomes (e.g., blood; 48%). Only 14% reported blinding those
measuring the intervention outcomes. Most studies (76%) used an assessment that occurred
six months or later post-intervention. Intervention compliance was reported in most studies
(76%). Retention was high with 90% of the studies reporting that at least 70% of the sample
completed the study. Withdrawals or dropped outs were described in most studies (62%).
Few studies (33%) considered missing data in their outcome reporting (e.g., intent-to-treat,
compared with non-attrition cases at baseline); 52% of the studies used statistical methods
that controlled for baseline and/or other characteristics. There were no differences for any of
the outcomes based on the proportion of MQ criteria satisfied [results not shown].

Impact of the Interventions Compared with Controls

The weighted mean effect sizes and homogeneity statistics for the between-group analyses at
the last assessment are presented in Table Il. These analyses are presented separately by type
of outcome: alcohol use, sexual risk behaviors, and antiretroviral adherence. (Only 10% of
the effect sizes calculated were estimated; analyses excluding the estimated effect sizes
[results not shown] revealed the same pattern of results for all outcomes and thus, the
estimated effect sizes were retained in the analyses.) All studies provided at least one
assessment of alcohol use; assessments of sexual risk behaviors and adherence were
provided by 13 and 7 studies, respectively.

Alcohol use—Intervention participants reaucedtheir quantity of alcohol consumed

(0 random = 0.11, 95% CI = 0.03, 0.20; k= 11) and reported /ess heavy drinking (& random =
0.24, 95% CI = 0.07, 0.41; k= 3) relative to control conditions. The hypothesis of
homogeneity was supported for both the quantity of alcohol consumed (o = .558) and heavy
drinking (0 =.877), but the uncertainty limits were wide and exceeded the 50% threshold.
There were no significant differences between the intervention and control participants on
alcohol use or the frequency of drinking days. The hypothesis of homogeneity for alcohol
consumption (p < .001) or the frequency of drinking days (p = .005) was not supported.

Sexual risk behaviors—Intervention participants increased their condom use compared
to controls (& random = 0.24, 95% CI = 0.07, 0.40; k= 11). The hypothesis of homogeneity
was not supported (Q[12] = 48.76, p<.001; 2 =79, 95% CI = 64, 88). There were no
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significant differences between the intervention and control groups with respect to the
number of sexual partners or composite indices of sexual risk.

Antiretroviral adherence—Intervention participants had significant reductions in their
plasma viral load relative to controls (& random = 0.14, 95% CI = 0.02, 0.26; k=7). The
hypothesis of homogeneity was supported (p = .448) but the uncertainty limits of the /2 were
wide (range = 0 to 56) and exceeded the 50% threshold. Medication adherence increased
among intervention participants relative to controls (& random = 0.14, 95% CI = 0.07, 0.21; k&
= 6). The hypothesis of homogeneity was supported (Q[5] = 0.98, p=.964; F =0, 95% ClI
=0, 31).

Comparison of Single-Behavior vs. Multiple-Behavior Interventions

Moderators

Interventions were more successful at reducing the frequency of drinking days when the
intervention targeted alcohol use alone (& random = 0.56, 95% CI = 0.28, 0.83; A= 2) vs.
alcohol use and other HIV-related behaviors (d; random = —0.06, 95% CI = -0.26, —-0.14; k=
3), @g (1) =12.57, p<.001. No significant differences were found for the proportion of
participants who drank alcohol or the quantity of alcohol consumed. (The impact of the type
of intervention could not be assessed for heavy drinking, sexual risk behaviors, and
adherence as only a single study for each outcome evaluated an alcohol-only intervention.)

Moderator tests were conducted to examine whether hypothesized moderators of
intervention efficacy including study (geographical region, recruitment setting), sample
(proportion women, proportion problematic alcohol use, and proportion currently on ART),
or intervention length (total intervention dose) related to the variability in the between-group
effect sizes. Due to insufficient sample size (k< 5), moderator tests were conducted only for
the following outcomes: alcohol use, frequency of drinking days, quantity consumed,
condom use, plasma viral load, and medication adherence.

Only a few moderators of intervention efficacy were identified for two outcomes—percent
using alcohol and condom use (see Table 111). Compared to controls, interventions were
more successful in reducing the proportion of participants who consumed alcohol if the
study recruited patients from a clinic setting (vs. other/mixed settings) (Qg [1] = 10.25, p<.
001). Interventions (vs. controls) were less successful in increasing condom use if the
intervention was delivered for longer durations (B = —.00, SE = .00, p=.019). There were no
significant differences on any other test for moderation.

Assessment of Risk of Bias

Risk of bias was assessed for the three outcomes (alcohol use, quantity of alcohol consumed,
and condom use) with 10 or more effect sizes. Funnel plots and results of the statistical tests
appear in the Supplementary Materials (S2). The graphical and statistical tests revealed no
asymmetries that might be interpreted as small-study effects for alcohol use, quantity of
alcohol consumed, or condom use.
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DISCUSSION

Our meta-analysis of 21 studies evaluating interventions targeting alcohol use for 8,461
PLWHA found that interventions were successful in reducing alcohol consumption.
Importantly, interventions with a significant alcohol focus also increased condom use and
medication adherence among PLWHA. Furthermore, improvements in medication adherence
among intervention participants were corroborated by parallel changes in plasma viral load.
Improvements in adherence and plasma viral load observed in this meta-analysis are similar
in magnitude and direction to those found in a prior meta-analysis directly evaluating single-
targeted medication adherence interventions (adherence: odds ratio [OR] = 1.50, d= 0.26 vs.
d,=0.14; viral load: OR =1.25, d=0.14 vs. d, = 0.14) (56). Thus, adding alcohol content
does not appear to decrease the efficacy of adherence interventions and may have the added
benefit of reducing risky drinking. Therefore, alcohol interventions for PLWHA also
improve behaviors that are critical for reducing HIV transmission and improving HIV care.

Overall, very few interventions have targeted alcohol use among PLWHA (2, 6, 57). Only
four studies in this meta-analysis focused exclusively on alcohol use (16, 38, 42, 52),
whereas the majority of the studies addressed alcohol use as part of a multiple HIV behavior
change intervention. The standard of care for HIV often involves addressing all risky health
behaviors (58) but it has been unclear whether focused interventions (i.e., those targeting a
single behavioral target such as alcohol use) are more effective than those targeting multiple
behaviors (e.g., alcohol use and risky sex) simultaneously (10). The results of this meta-
analysis suggest that interventions targeting alcohol use alone were more successful in
reducing the frequency of drinking days relative to interventions addressing multiple HIV-
related behaviors, but there were no difference between the type of intervention used (i.e.,
single vs. multiple) when we assessed the quantity of alcohol use. Thus, a single health
behavior change approach may be more effective in reducing alcohol use among PLWHA
but additional comparative efficacy research is needed.

Overall, the tests for moderation identified few moderators of intervention efficacy despite
the substantial heterogeneity found in some of the study outcomes (e.g., condom use, see
Table I). Two exceptions to this overall pattern were observed: (a) Interventions recruiting
patients from a clinic setting (vs. other/mixed settings) tended to be more successful in
reducing the proportion of participants who drank alcohol at follow-up. This finding is
consistent with the evidence that alcohol screening and brief interventions among clinic
patients can reduce alcohol consumption and avert adverse health consequences associated
with alcohol use among PLWHA as well as the broader population in primary care (59, 60);
and (b) Interventions delivered over longer durations were less effective in increasing
condom use. Many of the interventions included in this meta-analysis were lengthy (median
= 8 hours), which could have increased fatigue in a population already coping with a number
of HIV-related problems. Although somewhat counter-intuitive, this finding is consistent
with the broader literature showing that brief interventions can be more effective than
interventions of longer durations in some contexts (61).
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The findings should be interpreted in light of the limitations of the meta-analysis. First,
study inclusion criteria restricted the set of studies to only those that addressed alcohol use
as part of the intervention and assessed (or reported) an alcohol use outcome. Second, most
outcomes involve self-reports, which are vulnerable to measurement, cognitive (e.g.,
memory), and social (e.g., self-presentation) biases (62). Third, there were too few studies of
single and multiple behavior targets to identify the efficacy of each in terms of sexual risk
behavior and medication adherence. Future research should compare single versus multiple
target interventions on a range of outcomes for PLWHA. Fourth, moderator tests were
limited to the data available in the primary-level studies and, therefore, some moderator tests
could not be completed due to the low number of cases (e.g., recruitment setting among
studies assessing the frequency of drinking days) or incomplete information (e.g., proportion
of time spent addressing alcohol). Furthermore, we could not assess whether the efficacy of
the interventions was based on the type, technique, or content given the variability of the
interventions (e.g., motivational interviewing for alcohol use, secondary HIV prevention,
cognitive behavioral stress management to increase medication adherence, family-based
intervention for mothers living with HIV). Future research should identify the specific
intervention types, techniques, and components that increase the efficacy of the intervention
to lower alcohol consumption, reduce sexual risk behaviors, and improve medication
adherence. Finally, inconsistencies in the measuring of problematic alcohol use as well as
the reporting of clinical and immunological markers (e.g., baseline CD4 counts, viral load)
prevented us from fully exploring potential moderators that may explain these findings.

CONCLUSION

Few studies have targeted alcohol use among PLWHA despite the potential benefits. This
may be due, in part, to the prioritization of other challenges (e.g., medication adherence,
HIV-related stigma, mental health concerns), limited clinic time, competing life stressors, or
other barriers. Nonetheless, interventions targeting alcohol use among PLWHA are
efficacious in reducing high-risk alcohol, sexual, and nonadherent behaviors that are known
to be associated with secondary HIV transmission and poor clinical outcomes. Continued
development, testing, and refinement of interventions to reduce alcohol use among PLWHA
is needed, as are strategies to integrate alcohol interventions into clinical care and the
stressful life circumstances of PLWHA.
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