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Abstract

Hazardous alcohol use and psychological distress are common among persons living with HIV 

(PLWH). In Uganda, HIV prevalence is 6.2% with average pure alcohol consumption per capita 

of 9.8 liters. Social support may mitigate hazardous alcohol use. In a cohort of 443 PLWH, we 

measured social support using the Duke - UNC functional social support scale and self-reported 

alcohol consumption using the Alcohol Use Disorders Identification Test – Consumption (AUDIT-

C), augmented by phosphatidylethanol (PEth). We examined the association between low social 

support and hazardous alcohol use using multiple logistic regression models. 30% had low social 

support and 44% had hazardous alcohol use (AUDIT-C ≥3 for women and ≥4 for men and/or PEth 

≥50 ng/mL). We did not detect an association between low social support and hazardous alcohol 
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use. Social support may play no role or a minimal role in preventing PLWH from hazardous 

alcohol use.
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Introduction

HIV infection and hazardous alcohol consumption are both common in sub-Saharan Africa 

(SSA), with Uganda ranked among the top per capita consumers of alcohol (1). The average 

pure alcohol consumption per capita in Uganda is 9.8 liters and the country suffers from 

a high HIV prevalence (6.2% among the adults) (2). Hazardous alcohol use is associated 

with an increased risk of acquiring HIV infection and with negative effects on persons living 

with HIV (PLWH) in terms of poorer treatment outcomes, reduced antiretroviral therapy 

(ART) adherence, increased morbidity, and increased mortality (3). A meta-analysis of 40 

studies found a significant association between alcohol use and non-adherence to ART with 

the largest effect among those with hazardous drinking (4). Sub-Saharan Africa has the 

highest prevalence of hazardous drinking; several studies have shown an association between 

hazardous alcohol use and lack of viral suppression mediated by medication non-adherence 

in this setting (5),(6). Alcohol use is a significant problem in PLWH in Uganda. Studies 

from Uganda have found that 33% of PLWH in care report alcohol use in the past 6 months 

with 15% drinking heavily i.e., drinking 6 or more standard drinks on one occasion (7). 

Therefore it is important to reduce alcohol use in populations with a high prevalence of HIV 

and hazardous alcohol use, such as those in Uganda.

Social support is the perception that support resources such as material aid, emotional 

support, companionship, or information are available from one’s social network if needed 

(8) and is generally viewed as a positive and important aspect in the promotion of healthy 

behaviors (9). High social support has been associated with decreased alcohol use in several 

studies (10). A study among PLWH showed that social support had both direct and indirect 

relationships with ART adherence, and social support was associated with decreased levels 

of alcohol use, which in turn was associated with higher ART adherence (11). Another 

study found that people who receive more social support possess higher levels of subjective 

well-being, which is linked to promoting abstinence (12). Large social networks that include 

more supportive relationships may also promote greater abstinence (10). An intervention 

study conducted among those with severe alcohol use disorders and those who smoke 

cigarettes found high social support to be a strong predictor of continued abstinence and 

lower rates of alcohol and substance use (13). Psychological distress and depression are 

both associated with increased alcohol consumption among PLWH (14) and several studies 

have demonstrated that emotional support may provide motivation to reduce hazardous 

alcohol use (15),(16),(17). Lastly, low social support has been associated with increased 

alcohol consumption, particularly because individuals with low social support receive less 

encouragement regarding alcohol abstinence, and are therefore at a greater risk of engaging 

in hazardous alcohol use (18).
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There is limited data about low social support and its relationship with hazardous alcohol 

use in low resource settings. The primary objective of this study was to describe the 

proportions reporting low social support and examine its relationship to hazardous alcohol 

use among PLWH accessing care in south western Uganda. As a secondary aim, we also 

assessed the association of low social support with changes in alcohol use over 12 months. 

Finally, as an exploratory analysis, we assessed the association of emotional support with 

hazardous alcohol use (exploratory analysis). We hypothesized that low social support would 

be associated with hazardous alcohol use.

Methods

Study Design and Setting:

We analyzed baseline and 12 months data collected from a longitudinal cohort study of 

adults living with HIV recruited from the Immune Suppression Syndrome (ISS) clinic at 

Mbarara Regional Referral Hospital (MRRH) in south western Uganda. The parent study, 

the Alcohol Drinking Effects Prior to Treatment (ADEPT) study, examined the effect of 

hazardous alcohol use on HIV disease progression prior to initiation of ART (19). The 

ADEPT study is part of the Uganda-Russia-Boston Alcohol Network for Alcohol Research 

Collaboration on HIV/AIDS (URBAN ARCH) Consortium.

Study Participants:

The ADEPT study enrolled and followed participants from 2011 through 2015. Patients 

attending HIV care were eligible for the ADEPT study if they were ≥18 years old, 

lived within 60 kilometers of the clinic, were fluent in English or Runyankole (the local 

language), were not on ART, and were not eligible to initiate ART. From August 2011 

through February 2014, those with a CD4 cell count below 350 cells/mm3 were eligible for 

ART; after February 2014 this cutoff changed to 500 cells/mm3, per Uganda, Ministry of 

Health ART initiation guidelines (20). During the final year of recruitment (2013 −2014), we 

selectively enrolled only participants who reported alcohol use in the past year at their initial 

clinic visit, to increase the number of alcohol consumers in the study. Potentially eligible 

participants were identified by clinic counselors and referred to research assistants during 

the clinic visits. We collected data at baseline and every 6 months until ART initiation or 

study end (whichever came first). A complete description of the study has been published 

elsewhere (19).

Specimen collection:

Blood specimens were collected at each visit. CD4 cell count was tested at the Mbarara 

University of Science and Technology (MUST) Clinical Research Laboratory in Mbarara, 

Uganda, while viral load testing was done at the UCSF Virology Core Laboratory in San 

Francisco, CA. Dried blood spot (DBS) cards were prepared from the venous blood draw 

to test for phosphatidylethanol (PEth), a highly sensitive and specific biomarker that was 

used to test for alcohol consumed in the last 2–3 weeks (21). PEth testing was conducted at 

the US Drug Testing Laboratories in Des Plaines, IL using established procedures (22). All 

baseline samples were tested for PEth.
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Variables

Independent variables:

We measured social support using the modified 10-item Duke - University of North Carolina 

functional social support scale at the baseline visit (8). Social support is the perception that 

material aid, companionship, information, and emotional support are available from one’s 

social networks when needed (8). Some of the items on the scale include; “I get visits 

from friends and relatives”, “I get useful advice about important things in my life”, “I get 

chances to talk to someone about problems at work or with my housework”, “I get chances 

to talk to someone I trust about my personal and family problems”. The 10 items were 

summed to create a continuous social support score. We defined low social support, the main 

independent variable of interest, as an average social support score of <3, while high social 

support was defined as an average score of ≥3 (8). We also created a continuous measure of 

emotional support for use in an exploratory analysis; emotional support was defined as the 

sum of the first six items of the scale. The emotional support sub-scale was hypothesized to 

be most closely associated with alcohol use based on previous literature (15),(16),(17). To 

further explore the potential nature of the relationship between social support and alcohol 

use, we examined quartiles of the full 10-item social support scale as well as the 6-item 

emotional support scale.

Outcome variables:

We measured self-reported alcohol consumption using the Alcohol Use Disorders 

Identification Test – Consumption (AUDIT-C) modified to reflect the past 3 months(23). 

The primary outcome of interest was hazardous alcohol use at baseline, defined as an 

AUDIT-C score of ≥3 for women and ≥4 for men, (24) and/or a PEth value ≥50ng/ml. 

The chosen cut-off value of ≥50 ng/mL has been used in prior research as an indicator 

of hazardous alcohol use (19),(21). We also created an alcohol use variable with a higher 

threshold (“highest level alcohol use”), defined as an AUDIT-C score of ≥6 or PEth value 

≥200ng/ml, for use in an exploratory analysis. The secondary outcome of interest was 

change in AUDIT-C score between baseline and 12 months, a continuous variable.

Covariates:

Potential confounders, identified a priori based on the literature and clinical knowledge, 

were included in the regression models. These included demographic characteristics 

collected at baseline; i.e. sex, age, education, and marital status. We measured 

socioeconomic status using a household asset index based on ownership of durable goods, 

household quality, and available energy sources, and categorized those in the bottom 

40% as “low”, the middle 40% “middle” and the top 20% “high” (26). We measured 

spirituality and religiosity using the short version of the Ironson-Woods Spirituality and 

Religiosity Index (SRI), with higher scores indicating higher levels of spirituality and 

religiousness (alpha=0.95) (27). We assessed participants’ health status using 2 scales: the 

MOS-HIV Physical Functional Scale (PFS) to assess physical functioning and the Centers 

for Epidemiologic Studies of Depression scale to assess symptoms of depression (a score 

≥16 indicated positive for depression) (28).
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Ethical Considerations:

Participants provided written informed consent prior to enrollment into the study for all 

procedures. Approvals from the respective institutional review boards were obtained.

Statistical analysis:

For the primary analysis, we conducted unadjusted and adjusted logistic regression models 

to assess the association between low social support and hazardous alcohol use at baseline. 

To explore whether the relationship between social support and alcohol use differed by 

participant sex, we tested for interaction and then stratified the main multivariable model 

by sex to describe the relationships. To further explore the relationship between social 

support and hazardous alcohol use, we used quartiles of social support. In addition, we 

conducted an exploratory analysis examining the association between emotional support and 

hazardous alcohol use using quartiles of emotional support. We also conducted an additional 

exploratory logistic regression model using a higher threshold for alcohol use (highest level 

alcohol use, defined above). Finally, we conducted a multivariable linear regression analysis 

to explore the association of low social support at baseline with changes in AUDIT-C 

score between baseline and 12 months (a continuous, secondary outcome), adjusting for 

the same covariates as above. Regression diagnostics suggested the linear model provided a 

reasonable fit. We did not adjust analyses for enrollment after change in eligibility criteria 

as we did not expect the change would impact the results. We conducted all analyses using 

the statistical package Stata 14.2 (StataCorp. 2015. Stata Statistical Software: Release 14. 

College Station, TX: StataCorp LP).

Results:

Socio-Demographic and behavioral characteristics

Four hundred and forty-three participants completed baseline interviews between September 

2011 and August 2014. Two-thirds (68%) were females, the median age was 32 years 

(interquartile range (IQR): 27–40), 216 (49%) were married and 134 (30%) had an 

education beyond primary level. One hundred thirty-nine (33%) participants had symptoms 

of depression based on a CES-D score of ≥16 and the overall median score for spirituality 

and religiosity was 103 (IQR: 89–107). Of the 443 participants, 132 (30%) reported low 

social support (Table I). The median of the 10-item social support score was 32 (IQR: 

28–36) (alpha = 0.83); the median of the 6-item emotional support score was 22 (IQR: 

19–24) (alpha = 0.77). The prevalence of hazardous drinking was 44%. Descriptive statistics 

suggested that sex, level of education, socioeconomic status, marital status, symptoms of 

depression, and SRI score may differ by social support status.

Relationship between social support and hazardous alcohol use

We did not detect an association between low social support and hazardous alcohol use in 

the unadjusted analysis (odds ratio [OR] 1.12, 95% confidence interval [CI]: 0.74–1.68) 

or the adjusted analysis (adjusted OR [aOR] 0.97, 95% CI: 0.61–1.55) (Table II). In 

exploratory analyses, the interaction between sex and low social support was not statistically 

significant (z=−0.16; p=0.88). In stratified analyses, we did not observe notable differences 
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in the relationship between low social support and hazardous alcohol use by sex (aOR for 

males 0.90, 95% CI: 0.34–2.37, aOR for females 1.03, 95% CI: 0.59–1.79). In exploratory 

analyses using quartiles of social support, the relationships did not appear to be linear and 

we did not detect significant associations between the quartiles of social support and alcohol 

use. Compared to the highest quartile of social support, the aORs were as follows: 1.20 

for the lowest quartile (95% CI: 0.65–2.21); 0.92 for the second-lowest quartile (95% CI: 

0.51–1.64); and 0.88 for the second-highest quartile (95% CI: 0.48–1.61). In exploratory 

analyses using quartiles of emotional support, the association with hazardous alcohol use 

did not appear to be linear. The adjusted odds of hazardous alcohol use was higher for 

those in the second-highest quartile of emotional support versus those in the highest quartile 

of emotional support (reference group), no other differences were detected (aOR 1.30 for 

the lowest quartile [95% CI: 0.71–2.37]; 1.02 for the second-lowest quartile [95% CI: 

0.57–1.81]; and 2.13 for the second-highest quartile [95% CI: 1.19–3.83]; all compared to 

the highest quartile. In exploratory analyses looking at highest level of alcohol use as the 

outcome, we did not detect an association between low social support and highest level 

alcohol use (aOR 1.07, 95% CI: 0.63–1.79).

The median change in AUDIT-C score from baseline to 12 months was 0 points (IQR: 

−1 – 0) and there was no apparent difference in the change in AUDIT-C between those 

reporting low and high social support, among 251 participants who had these data available 

at 12 months (Table I). Table III shows unadjusted and adjusted linear regression analyses 

for the outcome of change in AUDIT-C between baseline and 12 months. There was no 

evidence of an association between low social support and change in AUDIT-C score in 

either unadjusted or adjusted analyses (unadjusted mean difference β= −0.27, 95% CI: 

−0.89–0.34) and adjusted mean difference (β= −0.03, 95% CI: −0.72–0.65).

Discussion

We evaluated the prevalence of low social support among persons living with HIV in south 

western Uganda and its relationship to hazardous alcohol use. Findings showed that a 

relatively high proportion of participants (30%) reported low social support. In our sample 

of PLWH not yet on ART, which was enriched for those engaging in hazardous alcohol 

use, alcohol use remained constant over one year. Low social support did not appear to be 

associated with hazardous alcohol use at baseline (first study encounter). The results did not 

differ in analyses stratified by sex.

Our finding that nearly one-third reported low social support is consistent with another study 

from Uganda where 29% of PLWH reported low social support (29) although the study was 

done in an urban setting while our study had a mixed semi-urban and rural population. The 

levels of low social support reported by the PLWH may be attributed to HIV-related stigma 

as was reported in another study done in the same population as our study (30); however, 

it could also be that PLWH have a higher tendency to report low social support compared 

to persons without HIV as was noted in Nigeria (31). Another reason contributing to low 

social support may be the effect of marital status, given that over one-third of the population 

studied (mostly women) reported they were not married, and social support was lower 

among the unmarried participants. This was similar to what was reported in a Nigerian study 
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that compared social support in PLWH and persons without HIV that found that a higher 

proportion of PLWH reported low social support because they were either abandoned by 

their partners, separated, divorced, or widowed compared to their HIV negative counterparts 

(31).

We found that more women than men reported low social support in this study, the opposite 

of what was reported in a study from the United Kingdom (32). This might be because the 

social environment in Uganda differs from that in the UK. The women living with HIV 

in Uganda, especially those who are single, separated, or widowed due to HIV infection 

of partners, may lack sufficient social networks from whom to receive social support. 

Additionally, some married women stay at home to take care of the family and are not 

involved in active employment and therefore have fewer social interactions with the public, 

in contrast to the men who are active in employment and may have more social networks 

that may influence their high level of social support (31),(33).

We did not detect an association between low social support and hazardous alcohol use. 

This was consistent with a previous study among adults using alcohol where social support 

did not predict reduced frequency in alcohol use over time (34) and with a study reporting 

that using alcohol to cope with HIV and other co-infections was not significantly associated 

with social support (14). Our study findings however contrast with studies among PLWH in 

the US and Russia that showed that individuals with low social support were more likely 

to frequently use alcohol than those with high social support (35),(36). These studies were 

conducted among PLWH on treatment (35),(36) while our study was done among PLWH 

accessing HIV care but not yet on ART which may explain the discrepancy between our and 

their findings. This may be because persons on ART may receive more social support from 

family and friends to ensure adherence (37) and are usually targeted for counseling to reduce 

alcohol consumption at ART initiation (38). We recognize the complex and bidirectional 

relationship between alcohol use, social support, and HIV care in PLWH who use alcohol 

as a coping strategy to manage HIV related stigma and stress (39), however, if used in 

excess may be detrimental for hazardous alcohol use has been associated with poorer HIV 

treatment outcomes (19),(40).

In our study, low social support did not appear to be associated with changes in alcohol 

use between baseline and 12 months; however, there was little change in AUDIT-C score 

over this period. On the contrary, other studies found that high levels of social support 

may be associated with greater reductions in hazardous drinking over time (41),(42). The 

differences in the findings may be attributed to social desirability particularly because the 

population in our study setting is more likely to report socially desirable responses when 

asked about personal issues as reported elsewhere (43). We did not detect an association 

between emotional support and hazardous alcohol use when we examined emotional 

support separately. However, participants in the second-highest quartile of emotional support 

appeared to have higher odds of hazardous alcohol use compared to those in the highest 

quartile of emotional support, suggesting that the type of social support may be important. 

These findings are consistent with previous work done among PLWH in the US where 

smoking and hazardous drinking increased with decreasing levels of emotional support (44). 

Emotional support enhances the quality of life and provides a buffer to stressful life events 
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that come with HIV infection (45); it is therefore possible that low levels of emotional 

support may lead to hazardous drinking behavior as a coping mechanism among PLWH. 

We did not detect an association between low social support and highest level alcohol use 

contrary to prior work which demonstrated that low social support was associated with binge 

drinking among PLWH (36). Hazardous drinking may also reduce social support as friends 

and family tend to disassociate themselves from people with problematic drinking, and may 

offer social support if abstinence is being maintained (18). Conversely, high social support 

may also promote excessive drinking through socializing (46).

In our study, being male was associated with hazardous alcohol use, consistent with other 

published studies which found that men were more likely to engage in hazardous drinking 

than women (7),(47). It is possible that men may be embedded in pro-drinking social 

support networks that influence hazardous drinking as compared to women who tend to have 

sober networks for purposes of protecting social norms (48). However, in our study, we did 

not find a difference in the association between social support and alcohol use when we 

stratified by sex. This contradicts findings from studies in South Africa and the US which 

demonstrated that high social support decreased the risk of engaging in hazardous alcohol 

use and risky sexual behavior in women (42),(49).

Limitations

There are several limitations to this study. First, our sample of adult PLWH was not yet 

on ART, which may reduce the generalizability of our results to PLWH on treatment, 

particularly because alcohol use may change when patients start ART (38). Second, we 

collected information on social support only at baseline assuming that it would remain 

fairly constant; hence the study lacks evidence on whether social support changes over time 

and whether changes in social support are associated with changes in hazardous alcohol 

use. Although alcohol use was measured across all the follow-up visits, there was little 

change observed over the year. Third, the tool used to measure social support encompasses 

emotional, instrumental, and informational types of social support essential for PLWH (45); 

we did not measure alcohol-specific social support directed to a person’s drinking behavior 

such as alcohol counseling which has been previously linked to abstinence (18), and our 

analyses of emotional support were post hoc. Lastly, we performed a post hoc power 

calculation that showed the study would have approximately 80% power to detect an odds 

ratio of 1.86 or greater for the association between low social support and hazardous alcohol 

use, based on the observed 45.5% with hazardous alcohol use among those with low social 

support. Thus, the study likely was not adequately powered to detect associations of the 

small magnitude observed in our study. Despite these limitations, the study had its strengths 

in the use of an objective alcohol biomarker (PEth) to complement self-report. PEth has 

been previously used by some studies in Uganda and confirmed under-reporting among 

PLWH (50)(51), thus including a specific alcohol biomarker enabled us to compensate for 

under-reporting.

In conclusion, we found that a relatively high proportion of PLWH had low social support 

in southwestern Uganda. We did not detect an association between low social support and 
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hazardous alcohol use. These data suggest that social support may play no role or a minimal 

role in preventing PLWH in south western Uganda from engaging in hazardous alcohol use.
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