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Self-reported alcohol abstinence associated with ART initiation
among HIV-infected persons in rural Uganda

Glenn-Milo Santos1,2, Nneka I. Emenyonu1, Francis Bajunirwe3, A. Rain Mocello1, Jeffrey
N. Martin1, Eric Vittinghoff1, David R. Bangsberg4, and Judith A. Hahn1

1University of California, San Francisco
2San Francisco Department of Public Health
3Mbarara University of Science and Technology
4Massachusetts General Hospital

Abstract
BACKGROUND—There is limited data on the impact of anti-retroviral treatment (ART)
initiation on alcohol consumption. We characterized predictors of abstaining from alcohol among
HIV-infected individuals following ART initiation.

METHODS—We analyzed data from a prospective cohort of HIV-infected adults in Mbarara,
Uganda with quarterly measures of self-reported alcohol consumption, socio-demographics, health
status, and blood draws. We used pooled logistic regression to evaluate predictors of becoming
abstinent from alcohol for at least 90 days after baseline.

RESULTS—Among the 502 participants, 108 (21.5%) were current drinkers who consumed
alcohol within 90 days of baseline, 206 (41.0%) were former drinkers, and 188 (37.5%) were
lifetime abstainers at baseline. Among current drinkers, 67 (62.0%) drank at hazardous levels. 90
of current drinkers (83.3%) abstained from alcohol at least for 90 days over 3.6 median years of
follow-up [IQR 2-4.8]; of those 69 (76.7%) remained abstinent for a median duration of follow-up
of 3.25 years [1.6-4.5]. Becoming abstinent was independently associated with lower baseline
AUDIT score (adjusted odds ratio [AOR] 0.95[95%CI 0.91-0.99]), baseline physical health score
(AOR 0.92[0.87-0.97]), and decreases in physical health score at follow-up visits (AOR
0.92[0.88-0.97)). Alcohol abstinence was most likely to start immediately after ART initiation
(AORs for 6 month versus 3 month visit: 0.25[0.10-0.61]; 9 month visit or later versus 3 month
visit: 0.04[0.02-0.09]).
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CONCLUSIONS—We found that a large majority of drinkers starting ART reported that they
became and remained abstinent from alcohol. ART initiation may be an opportune time to
implement interventions for alcohol consumption and other health behaviors.

Keywords
Alcohol; HIV; alcohol abstinence; hazardous drinking; ART-initiation; antiretroviral treatment;
Uganda; Africa

1. INTRODUCTION
In 2010, five and a half percent of the total burden of disease around the world has been
attributed to alcohol consumption, which is also causally related to more than 60 chronic and
acute health conditions (Lim et al., 2012; Room et al., 2005). Heavy alcohol use, in
particular, has been associated with a wide range of societal, economic, and medical
consequences (Lee and Forsythe, 2011; Room et al., 2005; Tumwesigye et al., 2012b).

Hazardous alcohol consumption is highly prevalent in sub-Saharan Africa (SSA; World
Health Organization, 2011a). Per-capita, Uganda has among the highest alcohol
consumption in the world (World Health Organization, 2011a). One study in primary care
clinics in Kampala, Uganda observed a 17% and 10% prevalence of hazardous alcohol
consumption and alcohol dependence, respectively (Kullgren et al., 2009). Despite the high
prevalence of heavy alcohol use in SSA and in Uganda, interventions to reduce alcohol use
are not widespread in this region, particularly outside large urban areas, underscoring a
major public health gap (Hahn et al., 2011). Although provision of health education
materials and cognitive behavioral therapy may be promising in reducing alcohol
consumption among HIV-infected individuals in some settings, scale-up of these programs
remain limited (Papas et al., 2011; Peltzer et al., 2013; Pengpid et al., 2013a). Moreover,
problem alcohol use is believed to often go undetected in this region; one study in primary
care settings found that only 7% of drinkers have been asked about their alcohol
consumption by their medical providers (Kullgren et al., 2009).

Alcohol use has been associated with increased risk of HIV acquisition and transmission in
SSA (Bukenya et al., 2012; Mbulaiteye et al., 2000; Page and Hall, 2009; Seeley et al.,
2012; Shuper et al., 2009; Tumwesigye et al., 2012a; Zablotska et al., 2006). There is
compelling data linking alcohol consumption and increased sexual risk behaviors—and
consequently secondary HIV transmission—in SSA (Kalichman et al., 2007). In addition,
alcohol consumption has been associated with delays in detection of HIV-infection, poor
HIV health outcomes and sub-optimal HIV care (Fatch et al., 2012; Hahn et al., 2011;
Hendershot et al., 2009). Drinking may also play a role in receipt of antiretroviral therapy
(ART) and alcohol intoxication may also affect ART efficacy through poor adherence or
potential changes in metabolism of ART (Martinez et al., 2008; Braithwaite and Bryant,
2010; Hahn and Samet, 2010; Hendershot et al., 2009). Some, though not all, studies have
found independent associations between alcohol consumption and HIV disease progression
(Hahn and Samet, 2010; Hahn et al., 2011).

However, little is known about the patterns of alcohol use among HIV-infected individuals
in SSA. There is also very limited data on the impact of ART initiation on alcohol
consumption. One study in Kampala, Uganda, found that ART initiation was associated with
a 50% increase in odds of reporting abstinence from alcohol for at least six months among
those with HIV (Hahn et al., 2012b). Given the interplay between HIV and alcohol use, it is
important to characterize the extent of alcohol consumption, particularly among HIV-
infected individuals, in this region. Moreover, identifying HIV-infected persons who do not
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become abstinent from alcohol can assist with targeting and development of effective
interventions for others to reduce harms associated with alcohol (Hahn et al., 2011). We
therefore sought to evaluate alcohol consumption patterns and prospective predictors of self-
reported initiation of abstinence from drinking among HIV-infected individuals initiating
ART in Mbarara, Uganda.

2. METHODS
2.1 Participants and Study Design

Data from this analysis was collected as part of the Uganda AIDS Rural Treatment
Outcomes (UARTO) study, a prospective cohort of HIV-infected individuals initiating ART.
Participants were eligible for enrollment in this cohort if they were HIV-infected, ART-
naïve, at least 18 years of age and lived within 60 kilometers from the Mbarara Regional
Referral Hospital Immune Suppression Syndrome (ISS) Clinic in Mbarara, Uganda. A
representative from the study recruited and screened individuals obtaining antiretroviral
medication for the first time from the ISS pharmacy for eligibility. All eligible patients who
consented to participate were enrolled in the cohort until the target sample size for the study
was reached. In quarterly visits, biological specimens were collected, and participants were
interviewed face-to-face with standardized questionnaires administered in English or
Runyankole by native speakers.

2.2. Measurements
Data on sociodemographic characteristics and quality of life measures, including mental
health summary (MHS) and physical health summary (PHS) were collected in interviewer-
administered structured questionnaires. MHS and PHS are two of the domains from the
Medical Outcomes Study HIV Survey (MOS-HIV)—a measure of health function that has
been previously validated in Uganda (Stangl et al., 2007) and has been associated with
AIDS-related events (Wu et al., 1997). MHS and PHS scores range between 0-100, with
higher scores corresponding with better function and quality of life. Self-reported alcohol
consumption, including frequency and volume was elicited quarterly. At baseline, the World
Health Organization’s 10-item Alcohol Use Disorder Identification Test (AUDIT) was
administered to assess alcohol consumption from the past 12 months (range:0-40; Saunders
et al., 1993). Hazardous alcohol consumption cut-offs for men and women were scores of
eight and five, respectively. These cut-offs were observed to have the most optimal
sensitivity and specificity for hazardous drinking among men and women in a population-
based study in Finland (Aalto et al., 2009). Blood draws were also conducted at quarterly
visits for CD4+ T-cell counts. The procedures for this study were approved by the
Committee in Human Research at the University of California at San Francisco, Partners
HealthCare, Mbarara University of Science and Technology and the Uganda National
Council on Science and Technology.

2.3 Statistical Analysis
At baseline, we estimated the proportion of current alcohol drinkers (i.e. those who reported
alcohol consumption within the prior 3 months), former alcohol drinkers (i.e. those who
reported alcohol consumption over 3 months ago), and lifetime abstainers of alcohol.
Among current drinkers at baseline, we fitted a pooled logistic regression (PLR) model to
evaluate predictors of time to first becoming abstinent from alcohol for at least 90 days
using a complete case analysis. Because the majority of participants reported becoming
abstinent at month 3 or 6 visits, time intervals were categorized into 3 groups: 1) month 3
visits (referent), 2) months 6 visits, and 3) months 9 visits or later. PLR is appropriate for
outcomes that are interval-censored between visits; furthermore, with the inclusion of the
categorical variable for interval in the model, PLR provides estimates of the between-
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interval differences in the incidence rate for abstinence. We evaluated the relationship
between abstaining from drinking and the following: age, sex, education, religion, literacy,
and baseline AUDIT score (evaluated as a continuous measure and dichotomized as
hazardous vs. non-hazardous). Time-varying predictors of interest were time since ART
initiation/baseline visit, MHS score, PHS score, and CD4 cell count. For model-building, we
used the algorithm suggested by Hosmer and Lemeshow in which predictors that were
statistically significant in the bivariate-level using a p-value cut-off point of 0.25 were
included in the larger multivariable model (Bursac et al., 2008). The final multivariable
model was arrived at using a step-wise backward procedure; likelihood ratio tests were used
to confirm that nested-models fit the data as well as larger models. At year one and two of
follow-up, 2% and 5% of UARTO participants were lost to follow-up, respectively.
Moreover, 12% of data on alcohol consumption were missing due to missed visits. We
therefore conducted multiple imputation using iterative chained equations with STATA 12.1
(College Station, TX) to examine our findings’ sensitivity to missing data. For multiple
imputation, missing continuous follow-up data on MHS, PHS, and CD4 count were imputed
using predictive mean matching while missing binary data on alcohol consumption was
imputed using logistic regression; 10 datasets were imputed using demographic (e.g.
education, literacy, religion, gender, age) characteristics, AUDIT score, PHS score, MHS
score, and CD4 cell count. The 10 imputed datasets were analyzed using STATA mi
estimate, which combines dataset-specific results to estimate standard errors, confidence
intervals, and p-values that reflect the imputation of missing data via established methods
(Schafer, 1999).

3. RESULTS
3.1 Sample Characteristics

Among the 502 HIV-infected participants enrolled in the UARTO cohort from June 2005 to
May 2011, 108 (21.5%) were current drinkers, 206 (41.0%) were former drinkers, and 188
(37.5%) were lifetime abstainers of alcohol (Figure 1). The median number of days between
baseline alcohol assessment and ART initiation was 1 day (inter-quartile range: 0-2); 96% of
participants initiated ART within 15 days of baseline alcohol assessment. Of the current
drinkers at baseline, over half were male (51.9%), most were literate (78.7%), and most only
had primary education or lower (63.9%; see Table 1). Among current drinkers, 67 (62.0%)
were considered hazardous drinker at baseline by past-year AUDIT score (median 9; IQR:
5-15). The median number of drinking days among current drinkers was 3.5 (IQR: 1-10) and
the majority reported drinking less than 5 drinks on a typical drinking day (68.5% had 1 or 2
drinks, 17.6% had 3 or 4). Many have felt guilty about their drinking (37.0%) or the need to
cut down on their alcohol consumption (49.1%).

3.2 Longitudinal Analysis
Analyses of becoming abstinent from alcohol were restricted to 108 current drinkers at
baseline, who contributed 167.75 person-years of follow-up, with a median follow-up time
of 3.6 median years of follow-up [IQR: 2-4.8]. Among the current drinkers, 90 (83.3%)
reported first abstaining from alcohol for at least 90 days during follow-up. As illustrated in
Figure 2, the majority (n=50) of those who abstained reported doing so during the first 90
days after ART initiation—that is by their 3-month visit. Becoming abstinent was less
common later during follow-up; 14 participants became abstinent by 6-month visit and the
26 participants became abstinent by 9-month visit or later. Among the 90 who abstained
from alcohol for at least 90 days, 69 participants (76.7%) reported remaining abstinent,
while 21 (23.3%) resumed drinking at some point during the course of the 6-year follow-up
(4 relapsed at 6 month, 2 at 9 month, and 15 after 9 month). For those who remained
abstinent, the median duration of follow up was 3.25 years (IQR = 1.6-4.5).
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3.3 Multivariable Pooled Logistic Regression
Becoming abstinent from alcohol for at least 90 days was independently associated with
lower AUDIT score at baseline (AOR 0.95; 95% CI 0.91-0.99), lower PHS score at baseline
(AOR 0.92; 95% CI 0.87-0.97), and decreases in PHS score at follow-up visits (AOR 0.92;
95% CI 0.88-0.97), while controlling for changes in CD4 count during follow-up in
multivariable analysis. Participants were also most likely to report alcohol abstinence in the
first 90 days immediately after ART initiation (the 3 month visit); becoming abstinent from
alcohol was less likely at later visits for those who continue to drink. Participants were most
likely to abstain from alcohol during the first three months after ART initiation; among
those still at drinking, the odds of abstaining from alcohol by 6 month visits and after 9
months were 0.25 (95% CI 0.10-0.61) and 0.04 (95% CI 0.02-0.09), respectively, compared
to the odds of abstaining at month 3. The findings were similar in PLR analysis which used
multiple-imputation (Table 2).

4. DISCUSSION
Among HIV-infected individuals in Uganda, the prevalence of current alcohol use was
modest but a high proportion of current drinkers reported drinking at hazardous levels the
year prior to ART initiation. This finding is broadly consistent with the high rates of
hazardous alcohol consumption among drinkers previously observed in other Ugandan
samples overall, and among HIV infected individuals (Fatch et al., 2012; Hahn et al., 2012b;
Kullgren et al., 2009). Most significantly, a very large proportion of current drinkers at
baseline reported becoming abstinent from alcohol for at least 90 days immediately after
initiating ART, and most of those remained abstinent, findings which have not previously
been reported.

We found that those with higher AUDIT scores at baseline were more likely to persist in
drinking alcohol during follow-up. A three-question alcohol screen at clinic entry using the
AUDIT-C, comprised of the first three consumption questions of the AUDIT, is standard
procedure in this clinic (Bush et al., 1998). This suggests that further measures to address
heavy alcohol consumption may be warranted. In addition, implementing screening for
problematic or hazardous alcohol consumption in HIV-treatment clinics where it is not yet
standard is vital, since identifying those with alcohol abuse or dependence is the first step
toward referrals to/provision of effective treatment (Petry, 1999). Moreover, efforts to
develop focused on interventions for hazardous drinkers who continue to drink should be
prioritized.

We also observed that individuals with greater improvement in physical function as
measured by PHS were less likely to report becoming abstinent from alcohol. It is possible
that as perceived physical health improved, participants may have perceived that alcohol no
longer posed harm to their health, and consequently continued drinking. Similarly, those
who had greater physical health scores at baseline were also less likely to report abstinence
from alcohol. It is possible that compared to those with poor physical function, those who
had better physical health may not have felt a compelling reason to abstain from alcohol.
Conversely, participants with poor physical health may have also abstained from alcohol
because they were too ill to drink. This finding is important because ART is increasingly
being initiated prior to the onset of symptoms, which suggests that more people may be
drinking alcohol while on ART, therefore raising concerns about the effect of alcohol on
early ART adherence.

In addition, we observed that among those still at risk, a high proportion of current alcohol
drinkers reported abstaining from alcohol immediately after ART initiation. These findings
are consistent with another Ugandan study which found that self-reported abstinence from
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alcohol was associated with ART initiation among HIV-infected individuals (Hahn et al.,
2012b). Of note, as drinking continued beyond the first quarterly visit after ART initiation,
the likelihood of becoming abstinent from alcohol had decreased dramatically. The
reductions in alcohol consumption were concurrent with ART initiation. Those who
continued to drink more than three months after they initiated ART were unlikely to ever
quit on their own. Interestingly, these reductions in alcohol consumption after ART
initiation are mirrored by other health improvements in this same cohort—in UARTO, ART
initiation has been associated with increased food security and reductions in depression
(Martinez et al., 2012; Weiser et al., 2012). It is possible that initiating ART provides a
range of collateral health benefits. Interestingly, these reductions in alcohol consumption
after ART initiation are mirrored by other health improvements in this same cohort—in
UARTO, ART initiation has been associated with increased food security and reductions in
depression (Martinez et al., 2012; Weiser et al., 2012). It is possible that initiating ART
provides a range of collateral benefits that are similar to engaging in primary care. Indeed, a
prospective study of individuals in a drug/alcohol detoxification unit found that receipt of
primary medical care was associated with significant declines in alcohol consumption and
severity of use (Saitz et al., 2004) and a similar effect for substance abuse has also been
shown (Friedmann et al., 2003). It is possible that engagement in health care and/or
discussions about health preserving behaviors have some effect. While motivation to change
behavior is the foundation of many brief interventions, many which have been successful,
especially in primary care (Kaner et al., 2007), additional studies are needed to understand
why those initiating ART reduce their alcohol consumption.

The mechanism behind our findings on alcohol abstinence during follow-up is not
completely clear. Two recent randomized controlled trials, one among hospital outpatients
(Pengpid et al., 2013) and one among primary care patients with active tuberculosis (Peltzer
et al., 2013), compared brief motivational interventions to providing health education
information on alcohol consumption. Both studies found equivalent reductions in drinking
among both conditions (Peltzer et al., 2013; Pengpid et al., 2013). This suggests that in some
settings minimal intervention may be all that is needed; thus information about the effects of
alcohol on HIV disease and ART adherence may be sufficient. Counseling to promote ART
adherence is conducted by the ISS clinic, and alcohol consumption is sometimes addressed,
which may have a positive effect on drinking. At this time, there is no standard protocol in
the clinic for patients who drink alcohol. Instead, staff are encouraged to communicate about
reduction of alcohol after assessing the levels of consumption, however the delivery of this
message may vary widely between staff (Personal Communication: Muyindike, 2013).

Another plausible explanation for declines in drinking is assessment reactivity. Alcohol
researchers have previously recognized that participants react to study protocols involving
collection of data on alcohol use; more frequent and more comprehensive alcohol
assessments have been associated with declines in alcohol consumption and better drinking
outcomes (Bien et al., 1993; Clifford and Maisto, 2000; Clifford et al., 2007; Maisto et al.,
2007). Researchers posit that the assessment of drinking behavior in itself can lead to
reductions in alcohol consumption (Bien et al., 1993; Clifford and Maisto, 2000). In this
study, participants were interviewed about their drinking behaviors on a quarterly basis, and
research assistants may often be perceived as health care workers. Although study
participants were not receiving a formal alcohol intervention, it is likely that at least some
individuals were reactive to these assessments and changed their drinking behavior as a
result of these regular interviews.

Alternately, participants may also fear that alcohol consumption could be used as an
exclusionary criterion from ART receipt and therefore under-report their current alcohol
consumption; indeed, health providers have delayed provision of ART among alcohol
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drinkers due to treatment adherence concerns (McNaghten et al., 2003; Papas et al., 2012).
Some of these data were collected during the early stages of large-scale ART roll out, and
the perception that ART was being rationed is plausible during the earlier periods of the
study. Social desirability bias may also provide at least a partial explanation for our findings
(Hahn et al., 2012b). A recent nested-study within UARTO (n=61) observed a two-fold
increase in self-reported alcohol consumption when alcohol biomarkers were collected
concurrently during alcohol assessment confirm that at least some participants are under-
reporting alcohol consumption (Hahn et al., 2012c). Unfortunately, because we did not
systematically collect whole blood samples to test for alcohol biomarkers such as
phosphatidylethanol (PEth), the extent of under-reporting is unclear across the entire sample.
Future studies among HIV-infected individuals should collect specimens for biomarkers of
alcohol consumption when possible as they function as complementary objective measures
of alcohol use and potentially improve the accuracy of self-reported consumption (Hahn et
al., 2010, 2012a, 2012c). Qualitative studies currently underway (JH) may also help
determine whether reported reductions in alcohol consumption at this clinic are due to
assessment reactivity, the influence of counseling by the staff, concern about the effects of
alcohol on ART efficacy, or otherwise. However, because many of our results were
consistent with previous findings and decreased levels of becoming abstinent among more
hazardous drinkers and those reporting better health (Hahn et al., 2012b), we feel that at
least some of the decline in drinking is real.

This study has several limitations. First, the modest number of current drinkers in our
sample at time of ART initiation may have reduced our power to detect statistically
significant associations and precluded us from evaluating other less common alcohol
drinking patterns in the study, such as abstaining and then relapsing to drinking. This may
explain the lack of association we observed for other characteristics previously shown to be
associated with alcohol abstinence, such as gender and CD4 cell count (Hahn et al., 2012b;
Pandrea et al., 2010). However, although we did not observe gender differences for alcohol
abstinence among current drinkers, we note that at baseline, women were much less likely to
be current drinkers compared to men (14.3% vs. 37.1%), suggesting that women may be
more likely to never start drinking and to quit earlier, consistent with the literature.
Additionally, the majority of those initiating ART in this study were immunologically quite
compromised (i.e., had low CD4 cell count) and this low variance in CD4 cell count at
baseline may explain the lack of association with quitting alcohol. Physical health score,
which was inversely related to quitting, was a better predictor in this study. Thus, it would
be important to replicate this analysis and also explore predictors of stopping and resuming
drinking with a larger sample that has greater prevalence of alcohol consumption.

As previously described, the self-reported data used for alcohol consumption are subject to
recall and/or social desirability and other reporting biases. However, we believe that self-
report has very high (if not perfect) specificity as participants who are not drinking are
unlikely to over-report drinking. Compared to outcome measures with poor specificity,
effect estimates from analyses with outcome measures with high specificity are less prone to
biased estimates, despite imperfect sensitivity (Copeland et al., 1977). Thus, we are
confident that the findings from our PLR models are not significantly biased due to possible
misclassification of the outcome. Similar to other non-randomized studies, we cannot rule
out the possibility of unmeasured confounders in our analysis of correlates of becoming
abstinence. Moreover, this study is limited to a sample of HIV-infected individuals who are
ART-naïve from a single HIV-treatment clinic. Thus, the findings may not necessarily be
generalizable to other populations or settings. An additional limitation is that the time-
dependent covariates CD4 count and change in MHS and PHS scores may in part mediate
the effect of visit interval, thus understating its importance. Despite these limitations, the
findings on self-reported abstinence were consistent between the complete case pooled
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logistic regression models and multiple imputation sensitivity analyses for missing data,
suggesting that these results are robust. In addition, our analytic findings were consistent
with the findings of other studies.

These data underscore the need to implement screening tools to increase detection of
problematic alcohol consumption in HIV care settings, and intervention approaches (Samet
et al., 2004). The findings on the inverse relationship between physical health and alcohol
consumption has important implications as countries in SSA begin to implement treatment
guidelines that call for earlier initiation of ART. If ART occurs prior to the onset of HIV-
related symptoms, alcohol consumption during treatment may become more common, and
HIV providers should be aware that more of their patients may be drinking alcohol.
Hazardous alcohol use may influence the efficacy of ART through behavioral and biologic
pathways and function as a barrier to optimal HIV-care (Braithwaite and Bryant, 2010;
Hahn et al., 2011; Hendershot et al., 2009).

Moreover, our study provides insight on the longitudinal alcohol consumption patterns of
HIV-infected adults initiating ART and the baseline prevalence of alcohol use in this
population. These findings can inform the development of new alcohol interventions in
SSA, where hazardous alcohol consumption is common and additional evidence-based
interventions outside large urban areas are needed. These data can also inform the targeting
and translation of screening and brief interventions for harmful alcohol use—which have
been tested in hospital settings, patients with tuberculosis in primary care settings, and in
university students in SSA—for HIV-infected individuals (Peltzer et al., 2013; Pengpid et
al., 2013a,2013b). Moreover, these results can also facilitate the identification of drinkers
who are initiating ART whom may benefit from intensive behavioral interventions, such as
cognitive behavioral therapy—which showed promising results in reducing alcohol
consumption among HIV-infected patients in Kenya (Papas et al., 2011). Ideally, these
existing evidence-based interventions should be made available to sub-groups who have
difficulty abstaining from alcohol, particularly those who have more hazardous alcohol
consumption prior to ART initiation and those with good physical health who may not
necessarily feel an urgency to reduce their consumption. The data also suggest that ART
initiation may be an opportune time to implement additional harm reduction interventions
for alcohol consumption. As many patients appear to attempt abstaining from alcohol during
this period, many individuals may benefit from additional counseling to reduce relapse or
resumption of hazardous drinking.
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Figure 1.
Alcohol consumption in UARTO Cohort during Baseline and Follow-Up Visits
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Figure 2.
Time to first becoming abstinent from alcohol for 90 days among 108 baseline current
drinkers
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Table 1
Baseline Characteristics of HIV-infected Current Alcohol Drinkers, Former Drinkers,
and Never Drinkers initiating ART in Rural Uganda

Never Drinkers
(Lifetime Alcohol

Abstainers, N=188)

Former Drinkers
(Alcohol >90 days of

baseline, N=206)

Current Drinkers
(Alcohol within 90 days

of baseline, N=108 )

N
median

(row %)
(IQR)

N
median

(row%)
(IQR)

N
median

(row%)
(IQR)

Demographics

Age, median (IQR) 33.5 (27-39) 35 (30-40) 35 (30-39)

Gender

Female 152 (44.4) 141 (41.2) 49 (14.3)

Male 34 (22.5) 61 (40.4) 56 (37.1)

Education

Primary or Less 137 (40.1) 136 (39.8) 69 (20.2)

Beyond Primary 45 (36.9) 48 (39.3) 29 (23.8)

Literacy

Illiterate 38 (37.6) 43 (42.6) 20 (19.8)

Partial or Fully Literate 145 (37.3) 159 (40.9) 85 (21.9)

Religion

Protestant 97 (39.0) 102 (41.0) 50 (20.1)

Catholic 46 (26.6) 76 (43.9) 51 (29.5)

Moslem 29 (70.7) 9 (22.0) 3 (7.3)

Other 14 (46.7) 15 (50.0) 1 (3.3)

Clinical

CD4 Count, median (IQR) 131.5 (76-201) 134 (67-192) 124 (73.5-217.5)

Mental Health Score (MOS), median (IQR) † 52.3 (44.4-56.6) 51.0 (44.2-56.8) 53.1 (47.1-59.4)

Physical Health Score (MOS), median (IQR) † 53.3 (42.4-58.6) 52.2 (42.0-57.1) 55.6 (47.0-59.8)

Baseline Alcohol Consumption among Current Alcohol Drinkers N
median

[column %]
(IQR)

Drinking days in past 30 days, median (IQR) 3.5 (1-10)

Alcohol Use Disorders Identification Test (AUDIT) Score – in the past year, median (IQR) 9 (5-15)

Hazardous Alcohol Consumption by AUDIT Score 67 [62%]

Drinks on a typical day when you were drinking in the past year

1 or 2 drinks 74 [68.5]

3 or 4 drinks 19 [17.6]

5 or more drinks 10 [9.3]
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Never Drinkers
(Lifetime Alcohol

Abstainers, N=188)

Former Drinkers
(Alcohol >90 days of

baseline, N=206)

Current Drinkers
(Alcohol within 90 days

of baseline, N=108 )

N
median

(row %)
(IQR)

N
median

(row%)
(IQR)

N
median

(row%)
(IQR)

“cannot estimate”§ 4 [3.7]

Heavy episodic drinking (having six or more drinks on one occasion) in the past year

Never 71 [65.7]

Less than monthly 6 [5.6]

Monthly 10 [9.3]

Weekly 7 [6.5]

Daily/mostly daily 5 [4.6]

“cannot estimate”§ 8 [7.4]

Ever hospitalized due to drinking 3 [2.8]

Ever attended a 12-step program 1 [1.0]

Ever felt they should cut down on drinking 53 [49.1]

Ever felt guilty about drinking 40 [37.0]

Notes: Percent may not add up to 100 due to rounding.

†
Measures from Medical Outcomes Study (MOS) health-related quality of life measures in HIV/AIDS; higher scores correspond with better

physical or mental health function.

§
Participants who reported that they “cannot estimate because of use of non standardized non-bottled home-brewed beverages.”

Drug Alcohol Depend. Author manuscript; available in PMC 2015 January 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Santos et al. Page 16

Ta
bl

e 
2

P
oo

le
d 

L
og

is
ti

c 
R

eg
re

ss
io

n 
M

od
el

 f
or

 B
ec

om
in

g 
A

bs
ti

ne
nt

 f
ro

m
 A

lc
oh

ol
 f

or
 a

t 
le

as
t 

90
 d

ay
s

C
om

pl
et

e 
C

as
e

M
ul

ti
pl

e 
Im

pu
ta

ti
on

A
dj

us
te

d 
O

R
*  

(9
5%

 C
I)

P
-v

al
ue

A
dj

us
te

d 
O

R
*  

(9
5%

 C
I)

P
-v

al
ue

V
is

it 
In

te
rv

al

M
on

th
 3

 v
is

it
1.

00
1.

00

M
on

th
 6

 v
is

it
0.

25
 (

0.
10

-0
.6

1)
0.

00
2

0.
32

 (
0.

13
-0

.8
1)

0.
01

6

M
on

th
 9

 v
is

it 
or

 la
te

r
0.

04
 (

0.
02

-0
.0

9)
<

0.
00

1
0.

05
 (

0.
02

-0
.0

9)
<

0.
00

1

B
as

el
in

e 
A

U
D

IT
 S

co
re

 (
pa

st
 1

2 
m

on
th

s)
2

0.
95

 (
0.

91
-0

.9
9)

0.
04

9
0.

95
 (

0.
91

-0
.9

9)
0.

04
2

B
as

el
in

e 
Ph

ys
ic

al
 H

ea
lth

 S
co

re
0.

92
 (

0.
87

-0
.9

7)
0.

00
1

0.
92

 (
0.

87
-0

.9
7)

0.
00

2

C
ha

ng
e 

in
 P

hy
si

ca
l H

ea
lth

 S
co

re
 a

t F
ol

lo
w

-u
p

0.
92

 (
0.

88
-0

.9
7)

0.
00

1
0.

92
 (

0.
88

-0
.9

7)
0.

00
1

* N
ot

e 
D

at
a 

on
ly

 s
ho

w
n 

fo
r 

st
at

is
tic

al
ly

 s
ig

ni
fi

ca
nt

 f
in

di
ng

s,
 m

od
el

s 
al

so
 a

dj
us

te
d 

fo
r 

ch
an

ge
s 

in
 C

D
4 

ce
ll 

co
un

t a
t f

ol
lo

w
-u

p

Drug Alcohol Depend. Author manuscript; available in PMC 2015 January 01.




