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Abstract

Background—Alcohol use, and particularly unhealthy alcohol use, is associated with poor HIV-

related outcomes among persons living with HIV (PLWH). Despite a rapidly growing proportion 

of PLWH ≥50 years, alcohol use and its associated characteristics are under-described in this 

population. We describe alcohol use, severity, and associated characteristics using data from a 

sample of PLWH ≥50 years who participated in a trial of a telephone-based intervention to 

improve adherence to ART.
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Methods—Participants were recruited from AIDS Service Organizations in 9 states and included 

PLWH ≥50 years who were prescribed ART, reported suboptimal adherence at screening (missing 

>1.5 days of medication or taking medications 2 hours early or late on >3 days in the 30 days prior 

to screening), and consented to participate. The AUDIT-C alcohol screen, socio-demographic 

characteristics, substance use and mental health comorbidity were assessed at baseline. AUDIT-C 

scores were categorized into non-drinking, low-level drinking, and mild-moderate unhealthy, and 

severe unhealthy drinking (0, 1-3, 4-6, 7-12, respectively). Analyses described and compared 

characteristics across drinking status (any/none) and across AUDIT-C categories among drinkers.

Results—Among 447 participants, 57% reporting drinking alcohol in the past year, including 

35%, 15% and 7% reporting low-level drinking, mild-moderate unhealthy drinking, and severe 

unhealthy drinking, respectively. Any drinking was most common among men and those who 

were LGBT, married/partnered, had received past-year alcohol treatment, and never used injection 

drugs (p-values all <0.05). Differences in race, employment status, past year alcohol treatment, 

and positive depression screening (p-values all <0.05) were observed across AUDIT-C categories.

Conclusions—In this sample of older PLWH with suboptimal ART adherence, a majority 

reported past-year alcohol use and 22% screened positive for unhealthy alcohol use. Any and 

unhealthy alcohol use were associated with demographics, depression, and substance use history. 

Further research is needed regarding alcohol use among older PLWH.

Keywords

Alcohol; HIV; Older adults

Introduction

Alcohol use, and specifically unhealthy alcohol use, is common among individuals with 

human immunodeficiency virus (HIV) (1-3) and associated with adverse HIV-related 

outcomes (4-6). Specifically, among persons living with HIV (PLWH), studies have 

demonstrated that those who use alcohol have poorer adherence to antiretroviral therapy 

(ART) (7, 8), increased HIV disease progression (4-6), and poorer survival (9) than those 

who do not.

While a substantial literature has described the prevalence of any and unhealthy alcohol use, 

as well as associations between alcohol use and demographic and clinical characteristics and 

HIV-related outcomes in PLWH (1-3, 8, 10-17), most have been conducted among younger 

samples (mean or median ages generally between 39 and 49). Therefore, little is known 

about alcohol use among older PLWH.

Understanding alcohol use and severity, as well as associated demographic and clinical 

characteristics, in this population may be important for several reasons. The proportion of 

older PLWH is growing (18, 19) and expected to reach 50% of the HIV-infected population 

in the United States by 2015 (19). This population may be more medically complex than 

younger PLWH, which could increase the potential negative impacts of alcohol use, 

particularly at higher levels of use. However, alcohol use and the severity of unhealthy 

alcohol use decrease markedly with age (20, 21), and therefore the prevalence of any and 
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unhealthy alcohol use, as well as the risks associated with alcohol use, may be lower or less 

strong, respectively, in this population.

As an initial step to understanding alcohol use and associated characteristics among older 

PLWH, this study sought to describe alcohol use, severity, and associated characteristics 

using data from a geographically diverse sample of PLWH ≥50 years who reported 

suboptimal ART adherence at screening and consented to participate in a trial of a 

telephone-based intervention to improve ART adherence.

Methods

Study Design and Sample

This study represents a secondary analysis of baseline data collected in the Self-Managing 

HIV and Chronic Disease (PRIME) randomized controlled trial (22). Briefly, PRIME tested 

a telephone-delivered self-management intervention for older PLWH and was aimed at 

improving adherence to ART and health-related quality of life. PRIME participants were 

recruited from AIDS Service Organizations in nine states (Wisconsin, Texas, Illinois, 

Pennsylvania, Michigan, Massachusetts, Arizona, California, and Washington) via posters, 

flyers, and direct mailings. Interested persons were asked to call a toll-free number and 

complete a brief telephone screen to assess eligibility for a study of “living well and aging 

with HIV.” Those 50 years or older who were HIV-positive, prescribed ART, reported sub-

optimal ART adherence (missing >1.5 days of medication or taking medications 2 hours 

early or late on >3 days in the in the 30 days prior to screening), were able to hear on the 

telephone, were not cognitively impaired based on a brief screen (23), were willing to 

participate in the trial, and provided oral consent for the study (n=468 among 1,101 callers 

screened) were eligible. The majority of these (n = 452) completed a baseline telephone 

survey and provided written informed consent to enroll in the PRIME study. Participants 

were compensated $30 for participating in the 30-minute baseline telephone assessment. The 

risks and benefits (including compensation for participation) of the study were described to 

participants during the informed consent process, and those who consented attested to 

understanding the risks and benefits. The analytic sample for the present study is comprised 

of the 447 PRIME participants for whom data on alcohol use were complete. All research 

activities were approved by the Institutional Review Board of the Group Health Research 

Institute.

Measures

Alcohol Use and Severity—The Alcohol Use Disorders Identification Test 

Consumption (AUDIT-C) questionnaire, which has been shown to perform well in persons 

with HIV (13), was administered to assess alcohol use. The AUDIT-C consists of three 

items that assess the quantity and frequency of average consumption and the frequency of 

heavy episodic drinking. Each item is scored 0-4 points (total score range from 0-12). Scores 

of 0 indicate no drinking in the past year, and higher scores are associated with increasing 

severity of unhealthy alcohol use (20, 24, 25). Based on AUDIT-C scores, participants were 

categorized as no past-year drinking (score = 0) versus any past-year drinking (score 1-12) 

and then categorized into groups reflecting alcohol use severity based on their scores: no 
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drinking in past year (0), low-level drinking (1-3), mild-moderate unhealthy drinking (4-6), 

and severe unhealthy drinking (scores ≥7) based on validation studies (26-29).

Socio-demographic Characteristics—Demographic information was assessed at 

baseline and included participant age, gender, race and ethnicity, educational level, sexual 

orientation, relationship status, employment and disability status. Age in years at baseline 

was categorized as 50-54 years, 55-59 years, and 60 or more years. Relationship status was 

categorized as married/partnered versus other. Sexual orientation was categorized as 

heterosexual versus lesbian, gay, bisexual, or transgender (LGBT). Race was categorized as 

African-American, white or other due to small numbers of participants reporting other races; 

and ethnicity was categorized as Hispanic or non-Hispanic. Education as the highest grade 

or year of school completed was ascertained and categorized as high school or less versus 

greater than or equal to one year of college or technical school. Two measures were derived 

from the available employment data: employment status categorized as full-time, part-time 

or other; and disability status indicating any report of currently being on Social Security 

Disability.

Substance Use—Two dichotomous measures were constructed to represent yes (versus 

no) responses to questions asking about ever and past three-month use of injection drugs.

Depression—Depression was assessed with the eight-item Patient Health Questionnaire 

(PHQ-8), a modified version of the nine-item PRIME-MD PHQ (PHQ-9) depression scale 

which omits one item assessing suicidal ideation (30) and performs well compared to the 

nine-item PHQ (22, 31). For this study, the PHQ scores were categorized into a dichotomous 

measure indicating positive (≥10) versus negative (<10) screen for depression (22, 31).

Substance Abuse and Mental Health Treatment—Participants were asked whether 

they had received any treatment in the past year for problems with emotions, nerves, mental 

health, or use of alcohol or drugs. If they responded affirmatively, they were asked 

specifically whether they received treatment for each emotional, alcohol and/or drug 

problems. Participants were considered to have received treatment for mental health, 

alcohol, or drug problems based on affirmative responses to the corresponding condition.

Other Comorbidity—Chronic conditions were assessed by asking whether participants 

had been diagnosed with or treated for any of 21 chronic health problems (22). Participants 

were also offered the opportunity to endorse other chronic conditions not included in the list. 

Based on responses, participants were categorized into groups of 0, 1-2 or ≥3 chronic 

conditions.

ART Adherence—Thirty-day adherence to ART was assessed by participant self-reported 

rating of their ability to take all HIV medications as prescribed (32). Though several 

adherence measures were collected, this measure had the most normal distribution of the 

collected adherence measures and allowed data categorization in two ways; one used a six-

point categorization ranging from very poor to excellent adherence and the other used two 

categories of excellent and less than excellent adherence. Additionally, a 13-item scale 

measured self-efficacy for managing ART when faced with potential barriers to adherence. 
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Each item was scored on a 0 to 10 scale, with higher scores indicating higher self-efficacy. 

The self-efficacy measure was defined as high versus low self-efficacy based on the median 

split.

Analyses

Participant characteristics were described for the entire sample, as well as the sample 

stratified by past year drinking status (AUDIT-C=0 vs. AUDIT-C>1, or none vs. any) and 

categories of alcohol use severity (AUDIT-C = 0, 1-3, 4-6, and 7-12). Characteristics were 

then compared using two sets of Chi-square tests. The first set compared characteristics 

across drinking status (one degree of freedom), and the second set compared characteristics 

across the three groups of drinkers stratified by alcohol use severity (AUDIT-C 1-3, 4-6, and 

7-12; two degrees of freedom). All analyses were conducted in SAS Version 9.2.

Results

Participant Characteristics and Alcohol Use

A majority of participants were between the ages of 50 and 54 years, black, and 

heterosexual. Half reported a high school education or less, and about a quarter reported 

being married or partnered (Table 1).

Most participants (n= 256; 57%) reported drinking alcohol in the past year, with 35% having 

AUDIT-C scores consistent with low-level drinking, 15% with mild-moderate unhealthy 

drinking, and 7% with severe unhealthy drinking.

Correlates of Non-Drinking and Drinking

Participants reporting no drinking in the past year were more likely to be female, 

heterosexual, and report ever use of injection drugs than drinkers (Table 2). Those reporting 

any drinking were more likely to be married or partnered and to have ever received alcohol 

treatment (Table 2). No other significant differences were observed between these groups.

Association between Alcohol Use Severity and Participant Characteristics

Analyses among participants reporting any past year drinking identified variation in race, 

employment status, past year alcohol treatment, and positive depression screening across 

AUDIT-C categories (Table 3). African-American and white race were equally represented 

in low-level drinkers, but African-American race was more prevalent than white race among 

participants reporting mild-moderate unhealthy drinking and severe unhealthy drinking 

(Table 3). The prevalence of full-time employment was less common among participants 

who reported mild-moderate and severe unhealthy drinking than those with low-level 

drinking (Table 3). The prevalence of past-year alcohol treatment increased with increasing 

severity of unhealthy drinking, and the prevalence of positive depression screening was most 

common among those with severe unhealthy drinking (Table 3). No other significant 

differences were observed in participant characteristics across unhealthy alcohol use among 

participants reporting past-year drinking.
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Discussion

In this sample of older PLWH who reported suboptimal adherence to ART and consented to 

participate in a randomized controlled trial of self-management of HIV and chronic disease, 

alcohol use, and specifically unhealthy alcohol use, was common with a majority reporting 

past-year drinking and more than one-fifth screening positive for unhealthy alcohol use. 

Alcohol use and unhealthy alcohol use were associated with socio-demographic 

characteristics, as well as substance use and mental health comorbidity. However, in this 

sample, no other significant associations were observed between either alcohol use or 

unhealthy alcohol use and participant characteristics.

A number of previous studies of clinical samples have described the prevalence of unhealthy 

alcohol use among PLWH (1-3, 8, 10-17, 33). Using a large variety of measures and 

definitions of unhealthy alcohol use, these studies have reported prevalences ranging from 

8% on the low end (1) to approximately 42% on the high end (12, 14). Studies specifically 

using the AUDIT-C have identified prevalences ranging from 14% – 27% (8, 11, 13, 15, 

33). The prevalence of unhealthy alcohol use identified using the AUDIT-C in the present 

study—22%—falls well within the range of previous estimates among PLWH and is similar 

to the general prevalence in the U.S. population (22.6%) (29). However, different from 

previous studies, which were conducted among younger samples (mean or median ages 

generally between 39 and 49) (1, 2, 14-16), the sample in the present study was restricted to 

PLWH who were 50 years and older. Although unhealthy alcohol use is less prevalent 

among older than younger adults in the U.S. population (20, 29, 34), in this sample of 

PLWH, the prevalence of unhealthy alcohol use was generally consistent with estimates 

from younger samples. This finding suggests that, despite the age of these individuals, 

unhealthy alcohol use may be relatively common among older PLWH who are taking ART.

Because older adults are expected to be the majority of individuals living with HIV within 

the next five years (18, 19), and over a fifth of older adults with HIV in this sample screened 

positive for unhealthy alcohol use, findings from this line of research may have important 

clinical implications. Previous studies of PLWH have demonstrated that alcohol use is 

associated with delay to treatment (35), non-adherence to ART (5, 8, 10, 36), and faster HIV 

disease progression (3, 4, 6, 7, 16, 36, 37), as well as compromised general immune function 

(6), and increased comorbid medical disease (16, 38), including faster progression of liver 

disease related to hepatitis C (39). Moreover, unhealthy alcohol use may compromise the 

quality of HIV care received (11). Despite its substantial potential illness burden on HIV, 

alcohol use is an often overlooked factor in HIV care (2, 40). And, because unhealthy 

alcohol use is generally less common among older adults (34), providers of HIV care may 

be even less likely to identify and address unhealthy alcohol use among older adults with 

HIV. Policy recommendations support integrating care for unhealthy alcohol use into HIV 

medical care to improve patient outcomes, (41-43) and results of the present study support 

the integration of those recommendations into care for older PLWH. Specifically, 

population-based screening and evidence-based follow-up should be offered routinely to 

older adults with HIV (44, 45).
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Findings from this study may also warrant further research regarding whether alcohol-

related interventions targeted to subgroups of particularly vulnerable older populations with 

HIV may be warranted (46). Specifically, in this study, those who were LGBT, married/

partnered, had received alcohol treatment, and had never used injection drugs were more 

likely to report past-year drinking compared to their relevant referent standard groups. And, 

among those who reported past-year drinking, black race and report of employment other 

than full-time were disproportionately represented in the more severe risk groups. While 

these findings are consistent with previous studies in younger populations of PLWH (1, 3, 

14, 16, 17), further research should be conducted to assess whether these patterns are similar 

in other older samples of PLWH and whether interventions targeted to vulnerable groups, 

such as LGBT and black PLWH, are warranted.

Future research should also be conducted to assess associations between alcohol use and 

ART adherence in older PLWH. In the present study, ART adherence was not associated 

with alcohol use or severity. However, multiple previous studies have identified associations 

between alcohol use and non-adherence to ART (5, 8, 10, 36). Because ART prescription 

and suboptimal adherence were study eligibility criteria, the present findings may not be 

generalizable to other samples of older PLWH, especially those with more variable 

adherence to ART. In addition, the present study in this community-based sample of older 

PLWH only assessed participant-reported adherence to ART, which may have been biased 

by social desirability. However, it is possible that differences in results across studies could 

be specific to the older adult sample. Specifically, older adults who drink may be “healthy 

survivors,” such that those who drink in their older adulthood are those who have not 

experienced adverse outcomes related to alcohol use. Moreover, older adults may be more 

likely to exceed weekly than daily alcohol limits (47), and the mechanisms via which 

adherence is affected may relate more to heavy episodic than average consumption (48). 

Finally, the present study identified a significant difference in the prevalence of depression 

across groups based on severity of alcohol use among drinkers, with over half of those with 

the most severe unhealthy alcohol use screening positive for depression. In younger 

populations of PLWH, both depression and alcohol use are independently associated with 

non-adherence to ART (49-51), and, in one study of PLWH, depression was associated with 

ART discontinuation among patients with unhealthy alcohol use (52). Findings related to 

depression in this study are, thus, hypothesis-generating regarding the possibility of potential 

adverse effects on adherence to ART among older PLWH. Therefore, similar research 

should be conducted in general clinical samples of older PLWH for whom ART adherence 

may be more variable and among whom more objective HIV-related outcomes can be 

collected.

This study's secondary use of data collected from randomized controlled trial participants 

may impact the study beyond limitations related to assessing ART adherence in this 

population. Specifically, the parent study was not designed to answer the questions posed in 

the present study and therefore, our ability to detect associations may have been limited. In 

particular, the small number of participants with the highest AUDIT-C scores (i.e., the most 

severe unhealthy alcohol use) may have limited our ability to observe differences where they 

would be most expected. Similarly, the current sample included only participants who were 

accessing healthcare services and were willing to volunteer for a wellness-focused 
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behavioral study for which they were moderately compensated. Therefore, findings may not 

be generalizable to older PLWH who do not access health services or are not willing to 

volunteer for a study. In addition, several other limitations should be acknowledged. This 

study is cross-sectional and does not assess alcohol use over time among older PLWH, nor 

does it identify causal associations between patient characteristics and alcohol use and 

severity. One previous study found that older age was associated with decreasing 

consumption over time among PLWH with unhealthy alcohol use (53) and future studies 

should investigate patterns of drinking over time among older PLWH. Moreover, although 

alcohol use, severity, and associated characteristics vary based on gender and race (21, 29, 

34), the small sample size was prohibitive for conducting analyses stratified by sub-groups.

This study also has notable strengths. Most importantly, it is the first study to our knowledge 

to describe the prevalence of unhealthy alcohol use, as well as the correlates of alcohol use 

and severity, in a geographically diverse sample of older PLWH who are taking ART. As 

such, this study makes a unique and meaningful contribution to the field. Findings from this 

secondary analysis of existing data suggest that alcohol use, as well as unhealthy alcohol 

use, is common among older PLWH with suboptimal ART adherence and should be 

routinely identified and addressed in clinical settings. Moreover, findings are hypothesis-

generating regarding whether alcohol-related interventions targeted to subgroups of 

particularly vulnerable older populations with HIV may be warranted, as well as regarding 

what characteristics may be associated with alcohol use and severity among older PLWH. In 

this sample of older PLWH, alcohol use and severity were associated with socio-

demographic characteristics, as well as substance use and mental health comorbidity. 

Further research is needed in other, more generalizable, populations of older PLWH in order 

to better understand alcohol use and its associated characteristics in this population.
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Table 1
Characteristics of 447 HIV+ Older Adults on Antiretroviral Therapy Who Enrolled in a 
Randomized Controlled Trial

Total (n = 447)

N (%)

Socio-demographic Characteristics

Female 125 (28)

Age

 50-54 263 (59)

 55-59 126 (28)

 ≥ 60 58 (13)

Race

 Black 244 (55)

 White 166 (37)

 Other* 37 (8)

Hispanic Ethnicity 29 (6)

Educational Level ≤ High School 222 (50)

Sexual Orientation

 Heterosexual 248 (56)

 LGBT 196 (44)

Married/Partnered 107 (24)

Employment Status

 Full time 35 (8)

 Part time 64 (14)

 Other 348 (78)

Social Security Disability 325 (73)

Substance Use and Mental Health Comorbidity

Injection Drug Use

 Ever 157 (35)

 Past 3 Months 17 (4)

Past Year Mental Health Treatment 151 (34)

Past Year Alcohol Treatment 23 (5)

Past Year Drug Treatment 29 (7)

Positive Depression Screen 138 (31)

General Comorbidity

Number of Chronic Conditions

 0 27 (6)

 1-2 141 (32)

 ≥3 279 (62)
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Total (n = 447)

N (%)

ART Adherence

30 day adherence to ART

 Very poor 13 (3)

 Poor 15 (3)

 Fair 58 (13)

 Good 100 (22)

 Very Good 138 (31)

 Excellent 122 (27)

High Self-efficacy for Adherence 221 (50)

*
Other race category included 2 self-identified Asians, 11 self-identified Native Americans, and 24 participants who opted to self-identify as 

“Race-Other” in response to the survey.
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