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Alcohol use is common and particularly risky for people living with HIV (PLWH). Certain 

subpopulations of PLWH, such as racial/ethnic minorities and rural PLWH, may be at particularly 

increased risk of adverse alcohol-related outcomes. This dissertation describes differences in 

alcohol-related mortality risk across racial/ethnic groups (Aim 1), patterns of alcohol use across 

rurality (Aim 2), and the receipt of alcohol related care across both rurality and race/ethnicity 

(Aims 3a and 3b).  

 In Aim 1, we found that PLWH from all racial/ethnic groups have increased mortality risk 

at higher-risk, relative to lower-risk drinkers. White patients have increased mortality risk relative 

to black patients at higher-risk levels of drinking, and black patients have increased mortality risk 

relative to white patients at lower-levels of drinking. 

 In Aim 2, we found that patterns of alcohol use vary across rurality among PLWH. Urban 

PLWH appear to be more likely to report any alcohol use, although this association varies across 



 

region and by neighborhood poverty level. Among drinkers, PLWH from small rural communities 

may be more likely to drink at higher-risk levels. 

 In Aims 3a and 3b, we identified differences in receipt of alcohol related care across both 

rurality and race/ethnicity among PLWH. Large rural PLWH are more likely to receive brief 

interventions overall, in the Midwest, and the South, but may be less likely than urban PLWH in 

the Northeast. Urban patients are more likely than large or small rural patients to receive specialty 

addictions treatment. Black PLWH were more likely to receive specialty addictions treatment. 

There were no differences across rurality or race/ethnicity in receipt of AUD medications. 

 In this dissertation, we document differences in alcohol use, care, and outcomes among 

PLWH across rurality and race/ethnicity. Specifically, black PLWH have increased mortality risk 

at lower levels of drinking but more likely to receipt specialty addictions treatment than Hispanic 

and white patients. Additionally, rural PLWH may be more likely to drink at higher risk levels of 

drinking, but are less likely to receive specialty addictions treatment. These differences highlight 

important areas for future interventions.  
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Chapter 1. INTRODUCTION  

1.1 ALCOHOL USE IS COMMON AND HARMFUL  

Alcohol use is common and known to be associated with many adverse health outcomes,1 

particularly among people living with HIV (PLWH).2,3 Among drinkers, there is a spectrum of 

alcohol use based on frequency and quantity of alcohol consumption, which is associated with 

increased corresponding risk.4,5 Specifically, among PLWH, alcohol use is associated with 

increased risk of HIV transmission, delayed entry to treatment, decreased engagement with HIV 

care,6,7 non-adherence to ART, increased disease progression,6 and mortality.6,8–14 While no level 

of alcohol use appears to be “safe” for PLWH, risk of adverse outcomes is generally increased 

for those with higher severity of alcohol use ─ unhealthy alcohol use  ─ relative to those who 

drink at lower-risk levels.13,15 Unhealthy alcohol use is also a spectrum. Those with the most 

severe unhealthy alcohol use meet diagnostic criteria for alcohol use disorders (AUD), due to 

experience of physiological dependence, uncontrollable use, and functional consequences of 

drinking.16 To address the spectrum of unhealthy alcohol use, including alcohol use disorders, 

there are several evidence-based interventions, although none are universally effective, and most 

people with unhealthy alcohol use do not receive alcohol-related care.17   

The reasons people drink, experience alcohol-related outcomes, and receive alcohol-

related care are complex and not fully understood. Societal, or contextual factors and the lived 

experience play an important role predicting socially determined individual level risk factors as 

well as alcohol consumption patterns, health outcomes associated with alcohol use,18 and receipt 

of alcohol related care.19 Therefore, understanding how contextual factors and socially 

determined individual level risk factors affect drinking patterns is key to understanding which 
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populations have greatest risk of any and unhealthy alcohol use, under-receipt of alcohol-related 

care, and adverse alcohol-related outcomes. This variation may be particularly important among 

PLWH, who experience increased HIV-related stigma and have increased risk of poor health 

outcomes due to HIV comorbidity.  

Throughout the life of the epidemic, HIV has disproportionately burdened vulnerable 

populations, such as sexual minorities (e.g., men who have sex with men), people living in 

poverty, and racial/ethnic minorities.  Vulnerable populations are subpopulations with increased 

risk of risks due to shared social characteristics that expose them to specific contextual 

conditions that increase risk of poor outcomes.20,21 As alcohol use patterns, experience of 

alcohol-related outcomes, and receipt of alcohol related care are affected by contextual factors, it 

is likely that there are subpopulations of vulnerable PLWH who may be particularly at risk. For 

example, among VA patients with unhealthy alcohol use, patients with HIV appear to be more 

likely than those without HIV to be black, divorced/separated or single, and to have higher 

prevalence of major depression, other mood disorders, anxiety, serious mental illness, and to 

have stimulant, opioid, or other drug use disorders.22 The effects of these contextual factors are 

exemplified in Figure 1.1, showing how alcohol consumption is associated with alcohol related 

outcomes, and may be modified with effective alcohol-related care. These associations are 

moderated by several individual-level factors, including HIV comorbidity, which themselves can 

be affected by social context, including HIV-related stigma.  
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Figure 1.1. Conceptual model showing individual and social/contextual factors affecting 

alcohol use, care, and outcomes among PLWH 

 

1.2 ALCOHOL USE MAY BE PARTICULARLY HARMFUL AMONG RACIAL/ETHNIC 

MINORITY PLWH 

Across racial/ethnic groups, in studies of non-HIV specific populations, racial/ethnic 

minorities experience worse consequences of alcohol use than whites.23,24 In addition, the 

association between alcohol use and mortality varies by race/ethnicity, such that black 

individuals have a higher risk of mortality at lower levels of drinking than white individuals.25,26 

While it is has not been previously studied, there are reasons that these differences in alcohol-

related consequences may exist specifically among PLWH. Racial/ethnic minority PLWH 

experience increased HIV stigma relative to white PLWH.27 Additionally, racial/ethnic 

minorities experience increased socioeconomic disadvantage and increased persecution24 that 

may make drinking consequences worse for racial/ethnic minority PLWH relative to white 
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PLWH.28–32 In Chapter 2, we compare racial/ethnic differences in the association between 

alcohol use and mortality among PLWH.  

1.3 RURAL PLWH ARE AN UNDERSTUDIED SUBPOPULATION OF PLWH WHO MAY 

HAVE UNIQUE ALCOHOL-RELATED RISKS 

Historically HIV has primarily affected those in urban communities.33 However, HIV 

presents a significant in rural communities as well, particularly in the South.2  Previous studies in 

non-HIV specific populations show that rural individuals are more likely to abstain from alcohol 

use,35–38 but among those who do drink, rural individuals often drink at similar levels37 or even 

more heavily than urban or suburban counterparts.36,38,39  These differences in alcohol use across 

rurality may be due to a number of factors, including differences in religiosity,40 population 

age,41 social support,42 availability of alcohol,43 and enforcement of alcohol laws.  

Drinking patterns and access to alcohol-related care among rural PLWH have not been 

previously described in a national sample.  44 Stigma of and discrimination against PLWH are 

often higher in areas with low HIV prevalence, such as rural communities.45 PLWH in rural 

communities may experience increased HIV stigma relative to urban PLWH.45–47 This increased 

experience of stigma may be associated with increased drinking to cope with negative 

affect.28,29,48 Therefore, in Chapter 3, we described alcohol use patterns – including any alcohol 

use, levels of drinking, heavy episodic drinking, and alcohol use disorders – across rurality and 

tested for an association between rurality and patterns of alcohol use. Additionally, while urban 

and rural differences in alcohol use in non-HIV specific populations have been documented, and 

some reasons for differences have been suggested above, it is not clear what might drive 

differences in patterns of alcohol use specifically among PLWH.   
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Therefore, in Chapter 3, we also tested whether neighborhood poverty, depression status, 

or region moderated the associations between rurality and alcohol. In testing these interactions, 

we were able to generate hypotheses about what may be moderating differences across rurality, 

and better understand some of the complicated ways lived experiences affect drinking behaviors 

of PLWH.  

1.4 VA AS AN IDEAL LABORATORY FOR STUDYING RECEIPT OF ALCOHOL-

RELATED CARE AMONG VULNERABLE SUBPOPULATIONS OF PLWH  

The U.S. Veterans Health Administration (VA) offers an important opportunity to study 

alcohol use patterns, outcomes, and related care among PLWH.  The VA is the largest single 

provider of medical care to PLWH in the United States, with over 26,000 PLWH receiving care 

from the VA in 2013. Use of this large sample of PLWH allows a unique opportunity to study 

alcohol use, care, and outcomes among particularly vulnerable sub-populations of PLWH, such 

as those living in rural areas, which has not previously been possible to study nationally in 

smaller samples due to limited power.  

Since 2004, the VA has been offering screening for unhealthy alcohol use with the three-

item Alcohol Use Disorders Identification Test Consumption AUDIT-C), which measures 

frequency of drinking, quantity of consumption on a typical drinking day, and frequency of 

heavy episodic drinking in the past year. Since 2008, AUDIT-C data have been available 

nationally, allowing clinical epidemiologic studies of alcohol use among patients receiving 

care.49 All patients are screened annually with the AUDIT-C at the VA, regardless of diagnoses 

or receipt of alcohol-related care.  

The VA is also a leader in implementation of alcohol-related care. Brief interventions are 

recommended among patients with unhealthy alcohol use, although these are not considered to 
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be an effective treatment for those with most severe unhealthy alcohol use, or alcohol use 

disorder.50 To encourage implementation of brief interventions among those with unhealthy 

alcohol use, there is a performance measure.49 Brief interventions include EHR documentation of 

advice to reduce or abstain drinking within 14 days of a positive AUDIT-C screen,49 derived 

from text data generated when care is documented in electronic clinical decision support. 

However, among VA patients with unhealthy alcohol use, those with HIV receive less brief 

interventions than those without HIV.22  This is troubling, and given that individual and 

contextual factors may influence access to treatment, examination of further variation in 

vulnerable subpopulations of PLWH is warranted.  

For those with alcohol use disorders, there are two recommended forms of treatment: 

specialty addictions treatment and AUD medications. Specialty addictions treatment includes 

any visits to VA specialty addictions treatment (measured by VA clinic stop and bed section 

codes for substance use treatment along with an AUD diagnosis). VA specialty addictions 

treatment includes a variety of treatment options (from detox to psychosocial interventions and 

twelve step programs) for those with AUD. VA clinical guidelines suggest that these treatments 

vary based on an individual’s current needs and should be agreed on by physicians and patients 

using shared decision making.50   

AUD medications are also evidence-based treatment for those with AUD. These include 

for medications: acamprosate, disulfiram, topiramate, or oral or injectable naltrexone,22 which 

can be prescribed in any treatment setting. These medications have FDA approval for treatment 

of AUD or strong meta-analytic support for their use in the treatment of AUD51 and have 

demonstrated effectiveness at helping to decrease alcohol use by decreasing cravings, relieving 

withdrawal symptoms, or increasing experience of adverse acute reactions to alcohol (to 
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dissuade use).50 While one previous study found no differences in receipt of specialty addictions 

treatment or AUD medications among those with and without HIV, overall receipt of these types 

of alcohol-related care is low at the VA and receipt of care may vary in vulnerable 

subpopulations.22 

1.5 RECEIPT OF ALCOHOL-RELATED CARE MAY DIFFER ACROSS SUBPOPULATIONS 

OF PLWH 

Differences in receipt of alcohol-related care are not well known in non-HIV specific nor 

HIV-specific populations. Generally, decreased accessibility to care is more common among 

rural relative to urban PLWH.35 There were two early studies examining receipt of alcohol-

related care across rurality. The first study was in a non-HIV specific clinical population and 

showed that rural drinkers were more likely than urban ones to report receipt of alcohol-related 

care across treatment settings in bivariate analyses, although patients receiving more alcohol-

related care also had more severe alcohol use and thus greater need.35 Another early study in an 

HIV-specific population showed that urban PLWH were more likely to receive alcohol related 

care.52 However, both of these studies are over 15 years old, limiting more recent comparison. 

Understanding what gaps in receipt of alcohol-related care exist among PLWH is necessary for 

focusing and developing interventions. Thus, in Chapter 4 we describe receipt of alcohol-related 

care across rurality. Specifically, we describe receipt of brief intervention, specialty addictions 

treatment, and AUD medications across rurality among PLWH with unhealthy alcohol use. 

Because specifically in the south, previous studies have shown that rural PLWH experience lack 

of transportation, lack of available services, and increased stigma,53 we also test the moderating 

effect of region on the association between rurality and receipt of alcohol-related care. 

Additionally, due to the strong association between alcohol use and depression,54,55 and the 
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clinical importance of depression status affecting ART adherence,56–58 we tested moderation 

across depression status as well.  

Differences in receipt of care have been more thoroughly documented across racial/ethnic 

groups. In non-HIV-specific populations, previous studies have demonstrated that black patients 

with unhealthy alcohol use are more likely than white to receive brief intervention,19,59,60 

specialty addictions treatment,61,62 but less likely to receive pharmacotherapy for AUD, or AUD 

medications.63 Given that alcohol use is particularly harmful for PLWH, and given the 

importance of alcohol use in modifying HIV-related risk, it is important to understand whether 

alcohol-related care is received equitably across racial/ethnic groups among PLWH, which is 

explored in Chapter 5. Variation across region and depression status is also considered.  

1.6 SUMMARY 

The proposed research in this dissertation begins to identify whether some 

subpopulations of PLWH are particularly vulnerable regarding alcohol-related outcomes by 

exploring differences in alcohol use, care, and outcomes across racial/ethnic groups and rural 

status. Specifically, we examine whether the association between level of alcohol use and 

mortality varies across racial/ethnic groups (Chapter 2), whether patterns of alcohol use vary 

across rurality (Chapter 3), and whether PLWH with unhealthy alcohol use equitably receive 

evidence-based care that may reduce drinking and improve outcomes across rurality (Chapter 4) 

and race/ethnicity (Chapter 5). This research will begin the work of identifying sub-populations 

of PLWH that should be targeted by interventions to decrease alcohol-related outcomes, as well 

as to assess equity of current efforts and identify populations for whom increased efforts may be 

needed to address unhealthy alcohol use within healthcare settings. 
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Importantly, discussion of all three aims together will also allow us to better understand 

how rurality and race/ethnicity shape alcohol-related risk among PLWH. These findings will 

provide support for future policies and interventions to help improve alcohol-related services for 

PLWH at the VA and in other healthcare settings. In assessing disparities in receipt of alcohol-

related care in addition to disparities in prevalence of alcohol use and outcomes, we are able 

describe whether current interventions adequately address existing health disparities in alcohol-

related outcomes among PLWH, or whether additional clinical efforts, or additional efforts 

outside of health care, are needed to effectively address alcohol use and prevent poor outcomes 

equitably across subpopulations of PLWH. 
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Chapter 2. RACIAL/ETHNIC DIFFERENCES IN THE ASSOCIATION 

BETWEEN ALCOHOL USE AND MORTALITY AMONG 

MEN LIVING WITH HIV 

2.1 INTRODUCTION 

Alcohol use is common among people living with human immunodeficiency virus (HIV) 

and has known adverse effects on HIV-related outcomes.  Via both behavioral and biological 

mechanisms, alcohol use adversely influences health among patients living with HIV (PLWH) 

and is associated with worse engagement in and poorer outcomes of HIV treatment, and 

ultimately with mortality among PLWH.1–5 While no level of alcohol use appears to be “safe” for 

PLWH, risk of adverse outcomes is generally increased for those with higher severity of alcohol 

use relative to those who drink at lower levels.1,6  

HIV infection disproportionately impacts vulnerable populations7 including racial/ethnic 

minorities.  Mortality rates among PLWH also differ across racial/ethnic groups, with black 

PLWH having the highest mortality rates and Hispanic the lowest.8  Racial/ethnic minority 

PLWH experience increased HIV stigma,9 socioeconomic disadvantage and  increased 

persecution,10 and decreased access to care3 that may make drinking consequences worse for 

racial/ethnic minority10 relative to white PLWH.11–15  Due to these experiences, non-white 

PLWH may have increased risk of mortality associated with alcohol use relative to whites.  

Previous studies in non-HIV-specific populations demonstrate that racial/ethnic minorities have 

worse consequences at similar levels of drinking16 and higher risk of mortality at lower levels of 

drinking than whites.17  Because risk factors and influences of health behaviors are likely to vary 

across racial/ethnic groups depending on their lived experiences, experts have called for studies 

to examine alcohol-related risk among vulnerable sub-populations of PLWH.5  No prior study 
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has examined whether the association between alcohol use and mortality varies across 

race/ethnicity among PLWH. Therefore, we evaluated whether the association between level of 

alcohol use and mortality differs across racial/ethnic groups in a national sample of PLWH. 

2.2 METHODS 

Data Source: The data source for this study is the Veterans Aging Cohort Study (VACS) virtual 

cohort, an observational cohort of patients who receive care at the nationwide Veterans Health 

Administration (VA) starting October 1, 1997.18  VACS data were extracted from the VA 

Informatics and Computing Infrastructure data warehouse, a national VA repository that includes 

clinical and administrative data for all VA patients, as well as clinical alcohol screening data 

(collected using the Alcohol Use Disorders Identification Test Consumption (AUDIT-C) 

questionnaire) since 2008.  

Sample: We included all male PLWH with a documented AUDIT-C alcohol screening between 

October 1, 2008 and March 30, 2012 who reported drinking in the past year (AUDIT-C scores 

>0) and were documented to be one or more of the three major racial/ethnic groups in the United 

States: black, Hispanic, and/or white.  Women, other minority groups, and patients with AUDIT-

C scores indicating non-drinker status (AUDIT-C = 0) were excluded.  Though research of this 

type is needed among women and other minority groups, associations between alcohol use and 

outcomes vary based on gender,19–21 and the numbers of both women and other minorities with 

HIV who also drink at high levels are very small in VACS.  Exclusion of non-drinkers was done 

because the AUDIT-C score of 0 (non-drinker) does not differentiate between lifetime abstainers 

and those who have become abstinent due to other reasons (e.g., declining health), thus creating 

measurement error in this group difficult.1,6 
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Predictor: Alcohol use was measured using the AUDIT-C, a validated  screen for unhealthy 

alcohol use22–24 and a measure of alcohol use severity.25,26  AUDIT-C scores range from 0 – 12; 

scores of 0 represent non-drinkers, and increasing scores are associated with increased risk of 

multiple medical outcomes,27,28 alcohol use disorder symptoms,23–25,29,30 and mortality.4,17,27,31  

For this study, the first AUDIT-C documented during the study period for each patient was used 

to measure levels of alcohol use based on clinically meaningful AUDIT-C cut-off scores for 

male patients:24,25 lower-risk (AUDIT-C 1-3), moderate-risk (AUDIT-C 4-7), and high-risk 

(AUDIT-C 8-12).  AUDIT-C screening is conducted as part of routine health screening at the 

VA, thus AUDIT-C scores are documented annually for over 90% of all established outpatients.  

Outcome: Time to death by any cause was specified as the primary outcome. Survival time was 

measured from date of the first AUDIT-C screening during the study period until death or loss to 

follow-up/end of study censoring, July 23, 2014.32  Death was measured using a validated 

measure created by combining four databases tracking deaths among VA patients: the Patient 

Treatment File, tracking hospital deaths within the VA System; the Beneficiary Identification 

Records Locating System, tracking VA death benefits; the Medicare Vital Status File; and the 

Social Security Death Master File, which has comparable completeness and accuracy to the 

National Death Index.33  

Effect Modifier: Race/ethnicity was categorized as non-Hispanic black, Hispanic, and non-

Hispanic white.34 Because patients can identify with multiple racial/ethnic groups, race/ethnicity 

was hierarchically coded, first as Hispanic ethnicity, and then as black and then white, consistent 

with single-race/ethnicity classification by rarest to most common racial/ethnic groups.35 
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Covariates:  

Age was categorized as <50, 50-64, and 65 and older. Secondary measures of age were also 

derived: age as a continuous linear variable and age as a quadratic variable (age squared).  

HIV Disease Severity. Because HIV disease severity may confound the association between 

alcohol use and mortality,36 four measures of severity were described using the closest 

documented measure in the 6 months prior to and following AUDIT-C screening.  These 

included: CD4 count (<200, 200-500, >500 cells/mm3), a binary measure of viral load 

suppression (HIV-1 RNA <200 copies/mL), and Hemoglobin (>14, 12-13.9, 10-11.9, and <10 

g/dL).  In adjusted models, CD4 count was used to account for HIV disease severity as these 

measures are highly correlated.  A binary measure of receipt of highly active antiretroviral 

therapy (HAART) at baseline AUDIT-C measure (prior to or within seven days after baseline 

AUDIT-C measure) was described across racial ethnic groups.  However, as this was suspected a 

priori to be in the pathway between alcohol use and mortality, this was not included as a 

covariate in adjusted models.  Other comorbid conditions were measured based on International 

Classification of Diseases 9th Edition (ICD-9 CM) codes documented any time between the 

beginning of VACS (10/1/97) and the baseline AUDIT-C measure.  These included: non-AIDS 

related cancers (bladder, breast, buccal cavity and pharynx, digestive system, Hodgkin’s 

lymphoma, ill-defined cancer, kidney, leukemia, male genital system, melanomas, non-epithelial 

skin cancer, penile, prostate, stomach, testicular, ureter, urinary system), lung disease (chronic 

obstructive pulmonary disorder, asthma, or other lung disease), cardiovascular disease 

(congestive heart failure, myocardial infarction/coronary artery disease, peripheral vascular 

disease, ischemic stroke, stroke), hypertension, diabetes, hepatitis B, hepatitis C, anxiety, major 

depression, psychosis (e.g., schizophrenia), and post-traumatic stress disorder.37 Body mass 
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index (underweight < 18.5, normal/overweight = 18.6 – 29.9, obese > 30) was also included as 

HIV disease progression is associated with weight loss and wasting;38 and higher BMI is 

associated with better HIV prognosis.39 

Other substance use measures included tobacco use (current, never, ever), measured using health 

factors data,40 and current drug use (based on ICD-9 codes within one year prior to or 6 months 

after AUDIT-C screening).  These were also considered as covariates as both are associated with 

alcohol use and mortality. 

Analyses: Population characteristics, as well as levels of alcohol use and mortality rates, were 

described and compared across racial/ethnic groups; comparisons were done using Chi square 

tests of independence.  To test the racial/ethnic differences in the association between alcohol 

use and mortality, we fit a Cox Proportional Hazards model with time to death as the outcome 

and level of alcohol use as the predictor, and tested a multiplicative interaction between 

racial/ethnic group and level of alcohol use.  A Wald test was used to evaluate the overall 

significance of the interaction at p-value < 0.05, and adjusted hazard ratios were calculated to 

estimate associations between level of alcohol use and mortality within each racial/ethnic group.  

Models were first unadjusted (Model 1) and then adjusted additionally for: age (Model 2), age 

and HIV disease severity based on CD4 count (Model 3), and age, HIV severity, and 

comorbidities (Model 4).  The iterative modeling strategy allowed for hypothesis-generation 

regarding what factors may be driving associations observed.  Multiple imputation models were 

used to account for missing data in Cox Proportional Hazards models, particularly missing 

values for CD4 count, BMI, and smoking.  To assess whether including age as a continuous 

linear or quadratic variable would better fit the model (i.e., address any residual confounding by 

age), models using categorical, linear, quadratic variables for age were tested among complete 
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cases, and model fit was compared using Akaike Information Criterion.  Tests of model fit 

indicated similar fits and results across models, thus age was used as a categorical variable in the 

primary analyses.  To begin to interpret the effect size of hazard ratios, we considered the 

magnitude of the observed comparisons.41 All analyses were conducted in Stata Version 13.42   

2.3 RESULTS  

Eligible patients included 17,239 male PLWH; 49.4% were black, 7.9% were Hispanic, and 

42.7% were white.  The mean follow-up time was 4.3 years [Standard deviation (SD) = 1.3] for 

black, 4.3 (SD = 1.2) for Hispanic, and 4.4 (SD = 1.2) years for white PLWH. 

Patient characteristics and levels of alcohol use differed across racial/ethnic groups (Table 

1).  Black patients had the highest prevalence of patients age 50-64, and were generally sicker 

than both white and Hispanic patients, having lower CD4 cell counts, higher viral loads, lower 

hemoglobin, and higher proportions of current smoking, drug use, underweight or obese, 

hypertension, Hepatitis C, and PTSD.  Black patients also included the highest proportion of 

patients who were high and moderate risk drinkers.  Hispanic patients were generally younger, 

but had higher prevalence of hepatitis B than other racial/ethnic groups. White patients were 

generally older, and had better measures of HIV disease severity and receipt of HAART than 

black patients (but similar to Hispanic patients). White PLWH also included the highest 

proportion with a non-AIDS related cancer, lung disease, cardiovascular disease.  White patients 

had the highest proportion of lower-risk drinkers.  

Mortality rates varied across racial ethnic groups (Table 2.1).  Among all drinkers and 

lower-risk drinkers, black patients had the highest mortality rates, relative to Hispanic and white 

patients (p=0.01 and >0.01 respectively).  There were no significant differences in mortality rates 
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across racial/ethnic groups among patients in the moderate or high-risk drinking levels. As level 

of alcohol risk increased, mortality rate also increased overall and across all racial/ethnic groups.  

In all Cox Proportional Hazards models, the association between levels of alcohol use and 

mortality varied significantly across racial/ethnic groups (p-value of overall interactions for 

Models 1-4 <0.001).  Associations between level of alcohol use and mortality risk within 

racial/ethnic groups differed based on covariate adjustment (Table 2.2).  In unadjusted models 

(Model 1), and models adjusted for age only (Model 2), moderate- relative to lower-risk drinking 

was associated with significantly increased mortality risk for all patients across racial/ethnic 

groups.  In models additionally adjusted for disease severity (Model 3), moderate- relative to 

lower-risk drinking was significantly associated with increased mortality risk only for whites and 

Hispanics. In models adjusted additionally for comorbidities (Model 4), moderate- relative to 

lower-risk drinking was associated with significantly (and only slightly) increased mortality risk 

only for white patients (Table 2.3).  For all racial/ethnic groups, across all models (Models 1-4), 

high-risk drinking had a moderately greater41 mortality risk relative to lower-risk drinking, 

although this was attenuated somewhat by adjusting for covariates.  The magnitude of the 

association appeared to differ such that Hispanic and white PLWH had higher mortality risk than 

black PLWH at high-risk levels of drinking relative to lower-risk levels, although the confidence 

intervals overlapped in many cases.  

To examine magnitude of associations across racial/ethnic differences, the effect of 

race/ethnicity on mortality risk within each AUDIT-C category was considered in secondary 

analysis (Table 2.4).  Black patients had a significant but small higher mortality risk compared to 

white and Hispanic patients at lower-risk levels of drinking in unadjusted models (Model 1), 

when adjusted for age only (Model 2), and when adjusted for age and HIV disease severity 
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(Model 3).  When comparing mortality risk across racial/ethnic groups at lower-risk levels of 

drinking in models adjusted for age, disease severity, and comorbidities (Model 4), black patients 

had significantly higher mortality risk than Hispanics, while Hispanics had lower mortality risk 

than white PLWH.  Among moderate-risk drinkers, the only significant difference across racial 

ethnic groups was in fully adjusted models, such that both black and Hispanic patients had lower 

mortality risk than white patients.  Among high-risk drinkers, there were no significant 

differences between Hispanic relative to white, nor among black relative to Hispanic patients 

(Models 1-4, Table 2.4).  However, in all models (Models 1-4) among high-risk drinkers, black 

patients had significant and moderately strong lower mortality risk than white patients.  

2.4 DISCUSSION 

In this national sample of male PLWH who receive VA care, associations between 

alcohol use and mortality varied across racial/ethnic groups.  For all racial/ethnic groups, high-

risk relative to lower-risk drinking was associated with moderately strong increased risk of 

mortality.  Moderate relative to lower-risk drinking was associated with small but statistically 

significant increased mortality risk for all racial ethnic groups in unadjusted models, but only 

among white patients in fully adjusted models.  For black and Hispanic PLWH, point estimates 

suggested increased risk associated with moderate drinking, but no statistically significant 

associations were observed in fully adjusted models.  

These findings expand on current understanding of alcohol-related risk among PLWH.  

While a previous study among PLWH identified greater risk of mortality for patients with both 

moderate- and high-risk drinking relative to those with lower-risk drinking,4 findings from the 

present study suggest that these associations may be strongest in white patients.  Differences in 

the association between alcohol use and mortality may be driven by racial/ethnic differences in 
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high-risk or moderate-risk drinkers, by differences in mortality risk among lower-risk drinkers, 

which were used as a reference group in analyses comparing levels of alcohol use, or by residual 

confounding.  

In this study, Hispanic PLWH had increased mortality among high-risk, but not 

moderate-risk drinkers, relative to lower-risk drinkers, but decreased mortality relative to black 

drinkers among lower-risk levels of drinking in all models and marginally decreased mortality 

risk relative to white patients in unadjusted and fully adjusted models.  There were fewer 

Hispanic patients than other racial/ethnic groups in this sample, and the model may have been 

insufficiently powered to detect differences among Hispanic patients.  Also, previous research on 

drinking among Hispanics identified differences in alcohol-related outcomes based on 

acculturation to the United States, with higher levels of acculturation being associated with 

poorer alcohol-related outcomes.43,44 In this secondary data analysis, we did not have access to 

measures regarding contextual or cultural factors, thus, there may be unmeasured protective 

factors in this group that build resiliency against the ill effects of alcohol use.  

Among black drinkers, there was no significant difference in mortality risk among 

moderate-risk relative to lower-risk drinking in fully adjusted models, although there was 

significant moderately-strong increased risk of mortality for high- relative to lower-risk drinking.  

These findings are counterintuitive but not inconsistent with previous research in general (non-

HIV specific) outpatients.17 Our comparisons of racial/ethnic groups within alcohol use levels 

may help explain these findings.  In this study, we found that black patients had slightly higher 

increased mortality relative to white patients among lower risk drinkers, although this was 

attenuated by adjustment for comorbid conditions.  Additionally, black patients had moderately 

decreased mortality risk relative to white patients at higher-risk levels of drinking.  
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Reasons for the lack of increased risk of mortality among moderate-risk relative to lower-

risk drinkers among black PLWH are unknown, but may be due to contextual factors relating to 

alcohol use and competing health conditions.  For example, previous studies have suggested that 

greater prevalence of adverse alcohol-related consequences among black relative to white 

persons10,16 relates to greater exposure to racism, and community-level contextual factors  such 

as residence in low socioeconomic status areas leading to greater stress, lower drinking norms in 

black communities leading to increased stigma for drinkers, and surveillance by authorities 

leading to increased law enforcement involvement in black communities.10,45–47  However, there 

was no significant difference in mortality risk comparing black to white patients at lower-levels 

of drinking when additionally adjusting for comorbidities (Model 4; Table 2.4), suggesting that 

competing health conditions may account for lower apparent risk for black patients, and alcohol 

use may not be the strongest risk factor for death among black PLWH.  

Competing health conditions may be more strongly associated with mortality, and may be 

bi-directionally associated with alcohol use.  Thus, adjusting for health factors that may be 

exacerbated by alcohol use may have over-adjusted findings and attenuated the association 

between alcohol use and mortality.  Black patients have increased risk of both prevalence of 

adverse health conditions and poor outcomes associated with these conditions relative to white 

patients, in part owing to substantial stigma and discrimination experienced by black persons due 

to racism.48 For instance, in this sample, black patients had the highest proportion of 

hypertension, Hepatitis C, current tobacco use, and other drug use.  These conditions may be 

more prevalent among black patients49 or more strongly associated with poor outcomes among 

black patients50,51 due to contextual factors including racism,48,52 and all are strongly predictive 

of mortality among PLWH.53–56  Additionally, these conditions are bi-directionally associated 
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with alcohol use.57,58 These measures, included only in Model 4 and disproportionately 

distributed among black patients, may have inadvertently adjusted away some pathways (e.g., 

racism) via which alcohol use would be associated with mortality for black PLWH.  

The overall patterns observed in the data across racial/ethnic groups replicate findings 

from a similar study regarding associations between alcohol use and mortality among non-HIV-

specific VA patients.17 While previous studies show that non-white patients have been 

previously shown to have worse consequences of drinking at similar levels to white patients,10,16 

there may be aspects of care at the VA that make this populations unique. Eligibility for VA 

services reduces disparities in access to care, which may reduce racial/ethnic disparities overall.59 

Findings confirm risks of drinking at moderate and high-risk levels for all racial/ethnic 

groups and affirm recommendations for clinical interventions, such as brief interventions for 

patients who drink above recommended limits, and specialty addictions treatment, for patients 

with more severe unhealthy alcohol use.  High levels of alcohol use, relative to lower levels, 

were found to be associated with increased mortality risk among all racial/ethnic groups in this 

study.  While findings from some adjusted models suggested that moderate, relative to lower-

risk, drinking may not be as strongly associated with mortality in some racial/ethnic groups, it is 

possible these models were over-adjusted.  Moreover, across all racial/ethnic groups, drinking at 

both moderate- and high-risk levels is known to be associated with poor adherence to HIV 

medications,2,60–62 and poorer medical outcomes.31  

There are several limitations to this study.  This study used secondary clinical data and was 

observational.  Thus, residual confounding (e.g., by socioeconomic status, sexual orientation, or 

gender identity, which were unmeasured in this study) may be present.  Socioeconomic status is 

a known risk factor for poor outcomes among PLWH for which we did not have a measure,63 and 
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adjustment for it decreased the association between alcohol use and mortality in a previous 

study.17 While the AUDIT-C has been validated across racial/ethnic groups,29 black patients may 

be more likely to under-report drinking due to stigma,64 and to overestimate the size of a 

standard drink,65 which may have misclassified drinking level among black patients in this study.  

Additionally, the AUDIT-C, while a validated screen for unhealthy alcohol use,22–24 is not an in-

depth structured assessment of alcohol use.  In this cohort, AUDIT-C is asked and documented 

by a clinician, and may be limited based on method of screening administration and results 

documentation,66 as well as by patient recall or social desirability bias.67 Further, though alcohol 

use varies over time within persons, alcohol use was also not considered to be a time-varying 

factor in this analysis.  Additionally, missing data, which was accounted for in this study using 

multiple imputation, may not be missing at random.  There are also limitations to the external 

validity of this study.  This study is only among men receiving care at the VA, and may not be 

generalizable to women veterans living with HIV and/or non-veterans.  Additionally, PLWH in 

this study are already linked with care, and results will not be generalizable to PLWH not linked 

with care.  Finally, alcohol use data is only available from 2008, when the AUDIT-C screening 

data became widely available in the VA.  Future studies are needed examining these issues 

among women, non-veterans, and people living with HIV not linked to healthcare.  

Future research is also needed to determine which factors mediate the association between 

alcohol use and mortality to understand variation in the association across racial/ethnic groups, 

as well as the effect size and clinically meaningful implications of these differences.  Our 

findings are hypothesis-generating regarding potential mechanisms.  For instance, our findings 

suggest the possibility that there were competing risks for mortality among more vulnerable 

racial/ethnic groups, as comorbid conditions and greater HIV disease severity were over-
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represented among black persons in this population.  Future research exploring these hypotheses 

is needed. 

Despite limitations and need for further research, this study—conducted in a national 

sample of racially/ethnically diverse PLWH receiving care from the largest single provider of 

HIV care in the United States—is the first to our knowledge to evaluate the influence of alcohol 

use on mortality across racial/ethnic minority groups of PLWH.  Findings from this study 

suggest that, similar to studies among general outpatients,17 associations between alcohol use and 

mortality vary across racial/ethnic groups, although this variation is not large.  While 

associations vary in magnitude across racial/ethnic groups and may be dependent on other 

patient level factors within racial/ethnic groups, overall patterns were similar across groups.  

This highlights the need to address high-risk alcohol use across all racial/ethnic groups to 

decrease mortality risk among PLWH, while considering potential that competing health 

conditions may account for increased mortality risk among racial/ethnic minority PLWH at 

lower-risk levels of drinking. 
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Table 2.1. Patient Characteristics and AUDIT-C Categories Across Racial/ethnic Groups 

and Overall (n = 17,239) 

 
  Black Hispanic White  

p-value** 
Overall 

n = 8,518 n = 1,353 n = 7,368 n = 17, 239 
  % % %  % 

Demographic Characteristics 

Age <50 38.2 39.5 37.7 
<0.001 

38.1 
50-64 55.9 52.3 49.1 52.7 
65+ 5.9 8.1 13.2 9.2 

HIV Disease Severity 

CD4 Count (<200)* <200 17.8 13.7 13.7 
<0.001 

14.7 
200-500 42.6 38.6 40.2 41.3 
>500 39.7 47.7 48.5 44.0 

Viral Load (≥500)* 32.1 22.6 19.4 <0.001 26.0 
Hemoglobin 14+ 46.8 67.2 72.5 

<0.001 

59.3 
12-13.9 40.5 26.8 22.6 31.8 
10-11.9 10.5 5.1 4.1 7.3 
3-9.9 2.3 1.0 0.8 1.6 

HAART 73.4 76.1 76.7 <0.001 75.0 

Comorbid Mental and Physical Health Conditions 

Smoking Status Never 24.5 30.9 29.5 
<0.001 

27.1 
Past 10.3 17.1 16.9 13.6 
Current 65.3 51.9 53.6 59.3 

Drug Use 24.3 8.6 14.5 <0.001 16.9 
BMI* Underweight 3.7 1.5 2.5 

<0.001 

3.0 
Normal & 
Overweight 

76.7 79.7 79.5 78.2 

Obese 19.6 18.8 18.0 18.8 
Cancer (non-AIDS related) 6.4 7.0 12.6 <0.001 9.1 
Lung Disease 17.5 17.6 19.9 <0.001 18.5 
Cardiovascular Disease 12.2 11.8 15.1 <0.001 13.4 
Hypertension 49.2 38.4 40.3 <0.001 44.5 
Diabetes 14.3 15.8 12.2 <0.001 13.5 
Hepatitis B 10.2 13.2 8.1 <0.001 9.5 
Hepatitis C 28.4 14.7 26.0 <0.001 22.3 
Anxiety 11.6 18.9 18.8 <0.001 15.3 
Major Depression 20.5 21.8 21.7 0.180 21.1 
Psychosis 13.2 11.8 13.6 0.014 12.6 
PTSD 13.3 10.7 12.3 <0.001 12.1 

AUDIT-C Categories 

 AUDIT-C Category Lower-risk (1-3)  74.2 76.9 78.2 
  <0.001  

76.1 
Moderate-risk (4-7) 18.3 16.9 17.1 17.7 
High-risk (8-12) 7.5 6.3 4.8  6.2  

* Missing Data about Disease Severity makes N = 14,880, N for BMI = 17,188, N for Smoking = 16, 958 
** p-value for chi square test  
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Table 2.2. Mortality rates overall and by level of alcohol use and race for black, Hispanic, 

and white VA patients living with HIV 

 
 

 Overall (n=17, 239) Black (n=8,518) Hispanic (n=1,353) White (n=7,368) p-value* 

# of Deaths 2,041 1,042 128 871 0.014 

 Mortality Rate** (95% CI) p-value* 

Overall (n = 17,239) 2.7 (2.6, 2.9) 2.9 (2.7, 3.1) 2.2 (1.8, 2.6) 2.7 (2.5, 2.9) 0.0111 
Lower-risk (n=13,119) 2.4 (2.3, 2.6) 2.7 (2.5, 2.9) 1.8 (1.4, 2.2) 2.3 (2.1, 2.5) 0.0008 
Moderate-risk (n=3,044) 3.3 (3.0, 3.7) 3.1 (2.7, 3.5) 2.9 (2.0, 4.2) 3.7 (3.2, 4.3) 0.1507 
High risk (n=1,076) 5.0 (4.4, 5.7) 4.5 (3.7, 5.3) 5.0 (3.2, 8.0) 5.9 (4.8, 7.3) 0.1419 

* p-value determined by chi-square test for difference in number of deaths and log-rank test for difference in 
mortality rate, bolded if significant 
** mortality rate is calculated per 100 person-years  
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Table 2.3. Hazard ratios of mortality comparing moderate- and high-risk relative to lower-

risk drinking among black, Hispanic, and white VA patients living with HIV: overall and 

by race/ethnicity (n = 17,239) 

 
 

Drinking 
Categories 

Iterative 
modeling 
strategy 

Overall Black Hispanic White 
(n=17,239) (n=8,518) (n=1,354) (n=7,376) 

 HR (95% CI) 

Lower-risk   ref 

Moderate-
risk 

Model 1 1.37 (1.23, 1.53) 1.17 (1.00, 1.36) 1.63 (1.06, 2.49) 1.60 (1.37, 1.88) 

Model 2 1.39 (1.25, 1.54) 1.20 (1.03, 1.40) 1.64 (1.07, 2.51) 1.59 (1.35, 1.86) 

Model 3 1.34 (1.21, 1.50) 1.15 (0.99, 1.34) 1.56 (1.02, 2.39) 1.56 (1.33, 1.84) 

Model 4 1.27 (1.14, 1.41) 1.09 (0.93, 1.27) 1.36 (0.89, 2.09) 1.51 (1.28, 1.77) 

High-risk Model 1 2.04 (1.77, 2.35) 1.68 (1.39, 2.04) 2.80 (1.68, 4.66) 2.55 (2.03, 3.20) 

Model 2  2.11 (1.83, 2.43) 1.66 (1.37, 2.02) 2.65 (1.59, 4.41) 2.85 (2.27, 3.58) 

Model 3 1.92 (1.66, 2.21) 1.52 (1.25, 1.85) 2.49 (1.49, 4.15) 2.61 (2.08, 3.29) 

Model 4 1.64 (1.41, 1.90) 1.36 (1.12, 1.66) 2.18 (1.30, 3.64) 2.04 (1.61, 2.58) 

Model 1 is unadjusted 
Model 2 is adjusted for age 
Model 3 is adjusted for age and disease severity (CD4 count) 
Model 4 is adjusted for age, disease severity (CD4 count), and comorbidities (non-AIDS related Cancers (bladder, breast, 
buccal cavity and pharynx, digestive system, Hodgkin’s lymphoma, ill-defined cancer, kidney, leukemia, male genital 
system, melanomas, non-epithelial skin cancer, penile, prostate, stomach, testicular, ureter, urinary system), lung disease 
(COPD, asthma, or other lung disease), cardiovascular disease (congestive heart failure, MI/CAD, peripheral vascular 
disease, ischemic stroke, stroke), hypertension, diabetes, hepatitis B, hepatitis C, anxiety, psychosis (schizophrenia, 
schizoaffective disorder, other psychosis), PSTD, BMI, drug use, and lifetime tobacco use 
Bolded results are significant at p-value < 0.05  
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Table 2.4. Hazard ratios comparing mortality between racial/ethnic groups within each 

AUDIT-C category (n = 17,239) 
 

Comparison by 
Race/Ethnicity 

Lower-risk 
(n=13,119) 

Moderate-risk 
(n=3,044) 

High-risk 
(n=1,076) 

HR 95% CI HR 95% CI HR 95% CI 

Black relative 
to white 

Model 1 1.15 (1.03, 1.28) 0.84 (0.69, 1.01) 0.76 (0.57, 1.00) 

Model 2 1.25 (1.12, 1.39) 0.94 (0.77, 1.14) 0.73 (0.55, 0.96) 

Model 3 1.17 (1.05, 1.31) 0.86 (0.71, 1.05) 0.68 (0.52, 0.90) 

Model 4 0.98 (0.88, 1.11) 0.71 (0.58, 0.86) 0.66 (0.50, 0.87) 

Hispanic 
relative to 
white 

Model 1 0.78 (0.61, 0.98) 0.79 (0.53, 1.16) 0.85 (0.51, 1.41) 

Model 2 0.83 (0.66, 1.05) 0.86 (0.58, 1.27) 0.77 (0.46, 1.29) 

Model 3 0.81 (0.64, 1.02) 0.81 (0.55, 1.19) 0.77 (0.46, 1.28) 

Model 4 0.75 (0.59, 0.94) 0.67 (0.46, 1.00) 0.80 (0.48, 1.33) 

Black relative 
to Hispanic 

Model 1 1.48 (1.17, 1.86) 1.06 (0.72, 1.57) 0.89 (0.54, 1.46) 

Model 2 1.50 (1.19, 1.89) 1.09 (0.74, 1.61) 0.94 (0.57, 1.54) 

Model 3 1.45 (1.15, 1.82) 1.07 (0.73, 1.58) 0.89 (0.54, 1.46) 

Model 4 1.32 (1.05, 1.66) 1.05 (0.71, 1.55) 0.83 (0.50, 1.36) 

Model 1 is unadjusted 
Model 2 is adjusted for age 
Model 3 is adjusted for age and disease severity (CD4 count) 
Model 4 is adjusted for age, disease severity (CD4 count), and comorbidities (non-AIDS related 
Cancers (bladder, breast, buccal cavity and pharynx, digestive system, Hodgkin’s lymphoma, ill-
defined cancer, kidney, leukemia, male genital system, melanomas, non-epithelial skin cancer, 
penile, prostate, stomach, testicular, ureter, urinary system), lung disease (COPD, asthma, or other 
lung disease), cardiovascular disease (congestive heart failure, MI/CAD, peripheral vascular 
disease, ischemic stroke, stroke), hypertension, diabetes, hepatitis B, hepatitis C, anxiety, 
psychosis (schizophrenia, schizoaffective disorder, other psychosis), PSTD, BMI, drug use, and 
lifetime tobacco use 
Bolded results are significant at p-value < 0.05 
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Chapter 3. PATTERNS OF ALCOHOL USE ACROSS URBAN, 

LARGE RURAL, AND SMALL RURAL 

COMMUNITIES AMONG VETERANS LIVING 

WITH HIV 

3.1 INTRODUCTION 

Alcohol use is common among and particularly risky for people living with HIV 

(PLWH), as it is associated with a number of unhealthy HIV-related outcomes: increased risk of 

HIV transmission, delayed entry to treatment, non-adherence to ART, increased disease 

progression, and mortality.1–3 Among PLWH, no level of alcohol use appears to be “safe”, and 

risk of adverse outcomes is generally increased for those with higher severity of alcohol use (i.e., 

“unhealthy alcohol use”) relative to those who drink at lower levels.1,4 Unhealthy alcohol use 

ranges from drinking above recommended limits to meeting diagnostic criteria for alcohol use 

disorder (AUD)5 and encompasses multiple patterns of drinking such as heavy episodic drinking 

and heavy average consumption that are negatively associated with outcomes.3,6–8 Unhealthy 

alcohol use is also strongly associated with increased HIV incidence.9–11 Therefore, 

understanding patterns of alcohol use may be important to providing effective HIV interventions 

to both prevent and treat HIV.  

While historically HIV has primarily affected those in urban communities,12 HIV 

incidence in rural communities is growing rapidly, particularly in the South.13 Understanding 

variation in alcohol use patterns across rurality may lay an important foundation for decreasing 

HIV incidence in communities and improving alcohol- and HIV-related outcomes for PLWH.  

Rural individuals may have different drinking behaviors than urban individuals due to 

differences in religiosity,14 population age,15 geographic isolation,16 economic conditions,17 the 
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availability of alcohol,18 and the enforcement of alcohol laws.19 These factors differentially affect 

prevalence of any and unhealthy alcohol use in these communities. Understanding whether 

alcohol use differs across rurality may be particularly important because risk of transmission 

may be higher in rural communities where social networks are small and prevention resources 

are limited.  

In general, rural individuals are more likely to abstain from alcohol use.20–22 However, 

while those in rural communities are less likely to drink, those that do drink often drink more per 

occasion,19 more often report heavy episodic drinking, and are more likely to drink frequently.21 

PLWH have unique experiences that may affect patterns of alcohol use, through increased 

experience of HIV-related stigma. This experience of stigma may affect urban and rural PLWH 

in unique ways. While HIV prevalence is generally lower in rural communities, stigma and 

discrimination of PLWH are often higher in areas with low HIV prevalence.23 Rural 

communities are often culturally homogenous and promote normative beliefs that stigmatize 

those most at risk of HIV,24,25 leading to increased intolerance and experience of HIV stigma 

among rural, relative to urban PLWH. 23,26,27 Therefore, compared to urban PLWH, rural PLWH 

who do drink may drink more heavily to cope with the increased stigma they experience in rural 

communities.28–30   

Documenting differences across rurality is informative, but contextualizing differences 

across potential moderators of differences can provide important insight as to what may be 

driving observed differences.   Several factors may be effect modifiers, or moderators, of 

differences in alcohol use patterns across rurality among PLWH.  Region may be one key factor. 

A large previous study has documented that alcohol use varies in the general population across 

regions.21 There are also regional differences in urban/rural variation in incidence of HIV across 
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region,27 such that HIV incidence in the northeast and south is higher than in the Midwest or 

west.31 These differences in HIV incidence that may be associated with different drinking 

behaviors. Poverty status may also be a key moderating factor. Communities that are 

disadvantaged generally have increased alcohol use.18,32 Neighborhood level poverty varies 

across rurality, with rural communities often experiencing higher poverty rates.33 However, 

impoverished urban neighborhoods have increased alcohol availability,34 which is associated 

with increased alcohol consumption.35 Finally, depression status may be an important effect 

modifier.  Depression is common,36,37 inextricably linked with alcohol use,38–40 and variable 

across rurality41 among PLWH.42 Thus, differences across rurality in patterns of alcohol use 

among PLWH could be driven by differences in depression status.  

No previous study has described patterns of alcohol use across rurality among PLWH, 

nor examined factors that may moderate differential patterns of use across rurality. Therefore, we 

describe the patterns of alcohol use across rurality and examine factors that may moderate 

differential patterns of alcohol use across rurality in a national sample of PLWH who receive 

care from the Veterans Health Administration (VA).  

3.2 METHODS  

Data Source and Study Sample: The data source for this study is the Veterans Aging Cohort 

Study (VACS), which is a prospective, observational cohort study of VA patients, and includes all 

patients who were diagnosed with HIV (had at least two outpatient or one inpatient code for either 

AIDS: ICD-9 042 or HIV: ICD-9 V08 between 1997 and 2014.43 Data for the VACS are obtained 

from the VA Corporate Data Warehouse (CDW), which is a national VA data repository that 

houses clinical and administrative data for all VA patients, and includes results of clinical alcohol 

screening with the Alcohol Use Disorders Identification Test Consumption (AUDIT-C) 
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questionnaire for patients nationwide since January 2008.44,4546  For the present study, VACS data 

were obtained for all PLWH who had a documented residential zip code and documented AUDIT-

C screening between 02/01/2008 and 9/30/2014.  

Measures. 

 Rurality was defined using rural and urban commuting area (RUCA) codes, which are 

based on county or zip code, determined by patient residence.47 RUCA codes are 33 codes 

developed by the Federal Office of Rural Health Policy, for which we assigned codes based on 

commuting times and proximity to urban areas47 to create three categories: 1) urban, 2) large 

rural, and small rural (including small town/remote categories), as have been previously used48 

and established by the Washington, Wyoming, Alaska, Montana, and Idaho Rural Health 

Research Center.49 Zip code was assessed on the closest available date to the AUDIT-C 

screening and RUCA codes were based on the 2010 decennial census and 2006-10 American 

Community Survey.50   

 Four measures of alcohol use were derived using both AUDIT-C results from the first 

documented screen during the study period as well as ICD-9 codes. The AUDIT-C is comprised 

of 3 items that assess frequency of alcohol use, quantity of alcohol consumed, and frequency of 

heavy episodic drinking events. Scores range from 0 – 12, with scores of 0 representing non-

drinkers, and increasing AUDIT-C scores reflecting increasing risk of multiple medical 

outcomes,51,52 and symptoms of alcohol use disorders.45,53–56 Among all eligible patients, any 

alcohol use was measured as AUDIT-C scores >0. Among those reporting alcohol use (those 

with AUDIT-C > 0), three measures of unhealthy alcohol use were assessed. Levels of alcohol 

use were measured using the AUDIT-C to categorize patients into gender-specific clinically 

meaningful levels of drinking.45,53,54,57 Levels include lower-risk: 1-2 (women) or 1-3 (men); 
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moderate risk: 3-5 (women) or 4-5 (men), high-risk: 6-7 (both men and women), and severe-risk: 

8-12 (both men and women). A dichotomous measure of heavy episodic drinking was measured 

on report of consuming six or more drinks on at least one occasion in the past year, using the 

third AUDIT-C question. Experiencing any heavy drinking episodes is associated with increased 

risk of alcohol use disorders.58 Finally, alcohol use disorder was measured based on documented 

ICD-9 codes for alcohol abuse or dependence (ICD-9 codes 303.9-303.92 or 305.0-305.02) in 

the year prior to the AUDIT-C.59  

Covariates in this study included variables that were suspected a priori to confound the 

association between rurality and patterns of alcohol use, including age, gender, race/ethnicity, 

and VA eligibility status. Covariates considered to be mediating factors or factors associated 

only with the outcome based on a review of the literature were not included in this model. 

Covariates included age, which was categorized as <50, 50-64, and ≥65, gender, categorized as 

male and female, and race/ethnicity, measured as black, Hispanic, white, and other race. VA 

eligibility status was determined by a combination of service-connected disability and income, 

including categories of full coverage, <50% service connected coverage, or service connected 

coverage and was used as an imperfect proxy for socioeconomic status, similar to previous 

studies of alcohol prevalence60 and receipt of alcohol-related care.61  

Potential moderators. Rurality alone may not be a driver of alcohol use patterns.  Specifically, 

the reasons that alcohol use may differ across rurality for persons living with HIV may depend 

not only on rurality of community but also on the context and social norms in which PLWH live.  

Three potential moderating factors (effect modifiers) were identified based on evidence that 

these factors may be associated with differences in alcohol use across rurality.18,19,21,32,34,35,40,41,62 

For instance, social norms vary across regions of the country, thus region in which PLWH may 
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moderate the association between rurality and patterns of alcohol use.  Relatedly, community-

level socio-economic status may influence patterns of alcohol use by affecting both the 

environment (such as alcohol availability and density of alcohol outlets)35 and individual alcohol 

use behaviors due to increased stress.62,63 Similarly, the compositional factors of individuals that 

make up their communities (e.g., depression) may also influence associations between rurality 

and alcohol use patterns. Region was measured as designated by the US Census, and included 

Northeast, Midwest, South, and West. Neighborhood level poverty was defined by quartiles of 

this sample based on % of households under the federal poverty guideline within a zip code 

tabulation area, as estimated by the five-year American Community Survey estimates for 2009-

2013. Depression included clinically diagnosed depression, measured by documented ICD-9 

codes for major depression in the year prior to the AUDIT-C screen. 

Analyses. We described and compared population characteristics across rurality among all 

PLWH using chi square tests of independence. Next, logistic regression models were fit to 

compare any alcohol use across rurality. Among only PLWH reporting past-year alcohol use 

(AUDIT-C > 0), ordinal logit models were fit to compare PLWH from each level of drinking 

(estimated by AUDIT-C risk categories), and logistic regression models were fit to compare 

alcohol use disorders (relative to no alcohol use disorders) and heavy episodic drinking (relative 

to no heavy episodic drinking). For all models, recycled predictions were used to obtain 

predicted prevalence and 95% confidence intervals of each outcome across rurality.64 Overall 

significance of rurality was compared using a Wald Test for each model. Models were 

unadjusted and then adjusted (primary model) for potential confounders including age, gender, 

race/ethnicity, and VA eligibility status. The effect size of observed differences was considered 
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by considering the magnitude of the differences in predicted prevalence along with the size of 

confidence intervals.  

To better understand the association between rurality and alcohol use outcomes, we 

secondarily assessed effect modification.  To do so, interactions between rurality and region, 

poverty, and depression were tested for all outcomes in each adjusted model using a Wald test to 

compare overall significance of the interaction. When interaction tests indicated a significant 

difference across rurality (p < 0.05), predicted prevalences were estimated stratified by modifiers 

in adjusted models.    

3.3 RESULTS  

 Among 32,669 PLWH who met eligibility criteria, 29,540 (90.4%) were living in urban, 

1,301 (4.0%) were living in from large rural, and 1,828 (5.6%) were living in small rural 

communities; 17,553 (54%) reported any alcohol use in the past year. Patient characteristics for 

all participants are described in Table 1 overall and across rurality. PLWH living in urban, large 

rural, and small rural communities differed in several key ways. Urban PLWH appeared to be 

more likely to be younger, of black and Hispanic race/ethnicity, and living in the Northeast and 

West than those in rural areas. Large rural PLWH appeared to be more likely to be from the 

oldest age group and from the South. Those living in small rural communities appeared to be 

more likely to be middle-aged, white, and living in the Midwest (Table 3.5).  

There were also some differences in the unadjusted distribution of alcohol-related 

outcomes across rurality. Urban PLWH included a higher proportion consuming any alcohol 

than those in large and small rural communities. Across rurality there were no differences in 

drinking levels or heavy episodic drinking. However, among those reporting any alcohol use, 
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urban PLWH tended to have the highest percentage of those with an alcohol use disorder (p = 

0.002 for chi square test; Table 3.6).   

 In both unadjusted and adjusted models, urban PLWH tended to have the highest 

predicted prevalence of any alcohol use (p = 0.001 for both Wald Test of overall significance). 

The adjusted predicted prevalence of any alcohol use for urban PWLH was 54.1 [95% 

Confidence Interval (CI): 53.5, 54.7], for large rural PLWH was 50.0 (95% CI: 47.3, 52.6), and 

for small rural PLWH was 50.5 (95% CI: 48.2, 52.7), demonstrating about a 4% absolute 

difference in predicted prevalence points between urban and rural drinkers. Among drinkers, 

there were differences in levels of drinking across rurality in adjusted analyses, such that urban 

PLWH appeared to have the highest predicted prevalence of the lower-risk drinking, with small 

rural PLWH tending to have the highest predicted prevalence of all levels of higher-risk 

drinking, but the differences weren’t statistically significant at a p < 0.05 level (p = 0.084 for 

Wald Test of overall significance test) and were the effect size was small. Most drinker were 

lower-risk drinkers, with urban patients having a 3% higher predicted prevalence points of being 

a lower-risk drinker, while more rural patients had about a 3% higher predicted prevalence points 

of being in any of the other higher risk categories. There were no significant differences in the 

predicted prevalence of heavy episodic drinking or alcohol use disorders (Table 3.7). 

Results of interaction tests from secondary analyses testing effect modification in the 

association between rurality and alcohol use outcomes across significant moderators are 

presented when significant in Figures 1-6.  We identified significant effect modification by both 

region and poverty level in the association between rurality and any alcohol use.  For any alcohol 

use, results were like those identified in primary analyses in the South (where rural urban 

patients had 7% higher predicted prevalence points of any drinking than those in small rural 
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communities) and the west (with a 4% point difference), but the prevalence of any alcohol use 

was similar across rurality in the Midwest and tended to be slightly lower (with a 6% point 

difference) among PLWH in urban communities in the northeast (p-value = 0.004 for overall 

interaction; Figure 1).  In communities with lower poverty levels, any alcohol use appeared to be 

more likely among PLWH in small rural communities (with a 5% difference in absolute 

prevalence between urban and small rural PLWH) while in communities with high poverty 

levels, any alcohol use appeared to be more likely in urban communities, again with about a 5% 

absolute difference (p-value = 0.006 for overall interaction; Figure 2). Neither region nor 

neighborhood poverty modified the associations between rurality and measures of unhealthy 

alcohol use. However, while depression status did not modify the association between rurality 

and any alcohol use, it did modify the association between rurality and measures of unhealthy 

alcohol use.  

Among PLWH who reported past-year alcohol use, depression status moderated the 

association between rurality and all remaining alcohol use outcomes, including levels of drinking 

(Figure 3.3 and 3.4), heavy episodic drinking (Figure 3.5), and alcohol use disorders (Figure 3.6; 

p < 0.001 for each interaction term).  Specifically, while differences across rurality were 

observed among those without depression, these differences were reduced among those with 

depression. Among PLWH without depression, these measures appeared to be most common in 

small rural communities. Among those with depression, highest-risk drinking levels, as well as 

heavy episodic drinking and alcohol use disorders AUD, appeared to be slightly more common 

in urban communities (with a 1-5% difference in predicated probabilities), although trends were 

similar across rurality. Across all communities, PLWH with depression tended to be more likely 

than those without depression to be grouped into higher-risk levels of drinking, and to report 
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heavy episodic drinking or have a documented alcohol use disorder, again with small absolute 

differences between urban and more rural PLWH (Figures 3.3-3.6).  

3.4 DISCUSSION  

 In this study, several differences in patterns of alcohol use were found across rurality 

among PLWH Urban PLWH appeared to be the most likely to report any alcohol use, although 

this was moderated by region and neighborhood poverty level. Among drinkers, there were 

marginally significant differences across levels of drinking, such that PLWH in small rural 

communities tended to have higher predicted prevalence of higher-risk drinking levels, although 

there was no difference in predicted prevalence of heavy episodic drinking and alcohol use 

disorders. All measures of unhealthy alcohol use were moderated by depression status. For all 

measures, the magnitude of these differences is small. These findings indicate that while rural 

patients are less likely to drink, those that do drink at similar or higher levels to those in more 

urban communities, and there are important moderators that may help explain these differences.  

Notably, the prevalence of any alcohol use across communities in this sample was quite 

high.  Specifically, unlike previous studies in non-HIV-specific populations that showed 

prevalence of any alcohol use in the US general population between 30 and 40%,21 and in VA 

clinical population around 45%,22 prevalence of alcohol use among PLWH across rurality in this 

study ranged from 43% (95% CI: 37.2, 49.7) among PLWH in large rural communities that were 

in the fourth quartile of neighborhood poverty (most poverty), to 60.5% (95% CI: 55.0, 65.9) 

among PLWH in small rural communities in the lowest quartile of neighborhood poverty (least 

poverty). Prevalence of any alcohol use across rurality without considering modifiers was 54.1% 

(95% CI: 53.5, 54.7) urban, 50.0% (47.3, 52.6) large rural, and 50.5% (48.2, 52.7) small rural 

communities. In conjunction, these findings are similar to a previous study in general patients 
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with HIV that showed 50% prevalence of any alcohol use among PLWH.65 These findings may 

be explained by prevalence of any drinking increasing over time.65 Given that no level of alcohol 

use appears to be “safe” among PLWH, these findings are concerning. 

Findings that more rural PLWH appear to be more likely to abstain from alcohol use are 

aligned with previous research in non-HIV specific populations, as are regional differences in 

this association.21 Similar to findings from a national study in the general U.S. population,21 

PLWH in rural communities tended to have lower predicted prevalence of any alcohol use 

overall.  However, while these findings hold in the South and Midwest, in the West the 

prevalence of any alcohol use were similar across rurality, and, in the Northeast, rural PLWH 

had the greatest prevalence of any alcohol use. Poverty level also appeared to modify these 

patterns--among the most advantaged PLWH (e.g., those with the lowest percentage of 

households under the poverty line), the prevalence of any alcohol use appeared to be greater in 

rural than urban areas, but with greater disadvantage, the prevalence of any alcohol use appeared 

to be greater in urban than rural areas. It is possible that increased alcohol availability and 

alcohol outlet density in urban communities with high rates of poverty accounts for this 

finding.18,62  

 There were few differences across rurality in unhealthy alcohol use outcomes among 

PLWH who drink. Specifically, levels of heavy episodic drinking and alcohol use disorders were 

similar across communities, and while there was a trend toward a higher prevalence of higher-

risk drinking among rural PLWH, these findings were not significant compared across rurality, 

and absolute differences in predicted prevalence were small. These findings were similar to a 

previous VA study among general outpatients that identified no difference in AUDIT-C 

categories across rurality,22 although different from previous studies from the U.S. general 
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population demonstrated similar or higher prevalence of unhealthy alcohol use among drinkers in 

rural communities.19,21 It is possible that our study was under-powered to identify differences 

across rurality in this association.   

 In the present study, depression was a key moderator of differences in alcohol use 

patterns across rurality.  Because studies have demonstrated that depression may precede alcohol 

use etiologically,38,40 these findings may indicate that living in a rural community may be 

protective regarding the influence of depression on alcohol use outcomes. For example, in urban 

areas, alcohol use is more available, and depression is higher in areas with high alcohol outlet 

density.35 These findings may also indicate that having depression equals prevalence of 

unhealthy alcohol use across rurality. Future research is needed to investigate this issue, which is 

beyond the scope of the present study.  

 There are a number of limitations to this study. Specifically, identification of eligible 

patients using clinically documented AUDIT-C screens may have resulted in under-identification 

of PLWH with unhealthy alcohol use due to methods of screening administration,66–68 or limited 

patient recall or been influenced by social desirability bias.69 Similarly, alcohol use disorders 

may be under-recognized and thus under-documented.8 In addition, we relied on a proxy of 

socioeconomic status as an individual-level measure of socioeconomic status.  Because 

individual-level socioeconomic status is a probable confounder in the association between 

rurality and both HIV alcohol-related outcomes,70 residual confounding by socioeconomic status 

may be present. Finally, as participants in this study were veterans who were linked with care 

and had a zip code, these results may not be generalizable to non-veterans, veterans not linked 

with care, homeless veterans without a documented home zip code or address, or PLWH who are 

not veterans.  
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Despite these limitations, this study contributes to the literature in several key ways. First, 

the prevalence of any alcohol use across communities was high. Findings confirm similar 

associations between rurality and alcohol use among PLWH that have been found in non-HIV-

specific populations, such that urban PLWH are more likely to drink, and that among those who 

drink, the prevalence of unhealthy alcohol use measures are similar or may be higher among 

more rural PLWH, and that these patterns vary by region, level of neighborhood poverty, and 

depression status, although the magnitude of these difference is not large. These findings show 

the need for future interventions to address high prevalence of alcohol use among all PLWH, but 

also that these drinking patterns do vary across rurality, and rural PLWH may experience alcohol 

risk factors like depression and neighborhood poverty differently than their urban counterparts. 

Future studies are needed to better understand why differences across rurality exist and how 

these might impact the need for and effectiveness of alcohol interventions being offered to 

PLWH across rurality.  
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Table 3.5. Patient characteristics and potential moderating factors among PLWH at first 

AUDIT-C during the study period (n = 32,669): Overall and across rurality  

 
  Overall Urban Large Rural Small Rural p-value* 
  N=32,669 (%) N=29,540 (%) N=1,301 % N=1,828 %  

Potential Confounders among all PLWH with HIV (n = 32,669) 

Age           

 
<50 11,829 (36) 10,797 (37) 410 (32) 622 (34) <0.001 
50-64 17,462 (54) 15,737 (53) 709 (55) 1,016 (56) 
65+ 3,378 (10) 3,006 (10) 182 (14) 190 (10) 

Female  967 (3) 880 (3) 30 (2) 57 (3) 0.344 
VA Eligibility Status 

 

Full 8,449 (30) 7,599 (26) 356 (27) 494 (27) 0.042 
<50% SC 6,433 (20) 5,877 (20) 245 (19) 311 (17) 
Service Connected 17,726 (54) 16,006 (54) 698 (54) 1,022 (56) 
Missing 61 (0.2) 58 (0.2) 2 (0.2) 1 (0.1) 

Race/ethnicity 

 

White 13,312 (41) 11,526 (39) 719 (55) 1,067 (58) <0.001 
Black 15,986 (49) 14,887 (50) 482 (37) 617 (34) 
Hispanic 2,220 (7) 2,099 (7) 47 (4) 74 (4) 
Other 1,151 (4) 1,028 (4) 53 (4) 70 (4) 

Potential Moderators among all PLWH with HIV (n = 32,669) 

Region 

 

Northeast 4,819 (15) 4,558 (15) 122 (9) 139 (8) <0.001 
Midwest 4,034 (12) 3,484 (12) 160 (12) 390 (21) 
South 17,304 (53) 15,493 (52) 855 (66) 956 (52) 
West 6,512 (20) 6,005 (20) 164 (13) 343 (19) 

Depression Status 
 Depressed 9,268 (28) 8,361 (28) 388 (30) 519 (28) 0.493 
Quartiles of % of Households under the Poverty Line 
 Lowest Quartile 8,047 (25) 7,535 (26) 208 (16) 304 (17) < 0.001 

 Second Quartile 8,031 (25) 7,044 (24) 390 (31) 597 (33) 

 Third Quartile 7,925 (25) 6,921 (24) 435 (34) 569 (32) 

 Fourth Quartile 7,903 (25) 7,348 (26) 234 (19) 321 (18) 

*p-value of significance of chi square test  
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Table 3.6. Description PLWH who drink any alcohol, and description of those who meet 

unhealthy alcohol use outcomes among drinkers at the first AUDIT-C during the study 

period: Overall and across rurality 

 
 Overall Urban Large Rural Small Rural p-value* 
 n=32,669 (%) n=29,540 (%) n=1,301 % N=1,828 %  

Among all PLWH meeting eligibility criteria (n = 32,669) 

Any Alcohol Use  17,553 (53.7) 15,983 (54.1) 645 (49.6) 925 (50.6) <0.001 

Among PLWH reporting Past-year Alcohol Use (n = 17,553) 

Gender-specific AUDIT-C cut-off scores 

 

1-2 (men), 1-3 (women) 12,817 (73.0) 11,700 (73.2) 465 (72.1) 652 (70.5) 0.663 

3-5 (men), 4-5 (women) 2,661 (15.2) 2,406 (15.1) 98 (15.2) 157 (17.0) 

6-7 (all) 868 (4.9) 784 (4.9) 34 (5.3) 50 (5.4) 

8-12 (all) 1,207 (6.9) 1,093 (6.8) 48 (7.4) 66 (7.1) 
Heavy Episodic Drinking 4,205 (19.2) 3,815 (19.2) 155 (18.3) 235 (19.5) 0.793 
Alcohol Use Disorder  4,640 (14.2) 4,262 (14.4) 153 (11.8) 225 (12.3) 0.002 

*p-value for significance of chi square test  
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Table 3.7. Predicted prevalence of any alcohol use among all PLWH with HIV (n = 32,669), 

and of levels of alcohol use, heavy episodic drinking, and alcohol use disorder and among 

drinkers (n = 17,553) in a national sample of VA patients living with HIV across rurality 

measured at first AUDIT-C during the study period 

 
Among all PLWH with HIV (n = 32,669) 

 Urban (n = 29,540) 
 PP      (95% CI) 

Large Rural (n = 1,301) 
 PP        (95% CI) 

Small Rural (n = 1,828) 
 PP       (95% CI) 

p-value* 

Any Alcohol Use 
 Unadjusted 54.1 (53.5, 54.7) 49.6 (46.9, 52.3) 50.6 (48.3, 52.9) <0.001 

Adjusted  54.1 (53.5, 54.7) 50.0 (47.3, 52.6) 50.5 (48.2, 52.7) <0.001 

Among Drinkers (n = 17,553) 

 Urban (n = 15,983) Large Rural (n = 645) Small Rural (n = 925) p-value 

AUDIT-C categories (unadjusted) 
 1-2 (men), 1-3 (women) 73.2 (72.5, 73.9) 72.0 (68.6, 75.4) 70.7 (67.8, 73.6) 0.196 

 3-5 (men), 4-5 (women) 15.1 (14.5, 15.6) 15.6 (14.0, 17.3) 16.2 (14.9, 17.6) 

 6-7 (all) 4.9 (4.6, 5.2) 5.2 (4.4, 5.9) 5.4 (4.7, 6.1) 

 8-12 (all) 6.8 (6.4, 7.2) 7.2 (6.0, 8.4) 7.6 (6.6, 8.7) 
AUDIT-C Categories (adjusted) 
 1-2 (men), 1-3 (women) 73.2 (72.5, 73.9) 71.3 (67.9, 74.8) 70.2 (67.3, 73.1) 0.084 

 3-5 (men), 4-5 (women) 15.1 (14.5, 15.6) 15.9 (14.3, 17.6) 16.4 (15.1, 17.8) 

 6-7 (all) 4.9 (4.6, 5.2) 5.3 (4.5, 6.1) 5.5 (4.8, 6.2) 

 8-12 (all) 6.8 (6.4, 7.2) 7.4 (6.2, 8.6) 7.8 (6.7, 8.9) 
Any Heavy Episodic Drinking 
 Unadjusted 23.9 (23.2, 24.6) 24.0 (20.7, 27.3) 25.4 (22.6, 28.2) 0.575 

Adjusted  23.8 (23.2, 24.5) 25.2 (21.8, 28.6) 26.0 (23.2, 28.9) 0.239 
Alcohol Use Disorder        
 Unadjusted 17.1 (16.5, 17.7) 14.4 (11.7, 17.1) 16.5 (14.1, 18.9) 0.197 

Adjusted  17.0 (16.4, 17.6) 15.5 (12.7, 18.4) 17.5 (15.0, 20.0) 0.579 

PP = predicted prevalence  
CI = confidence interval  
* p-value for Wald Test for overall significance across rurality  
Adjusted = adjusted for gender, race/ethnicity, age categories, VA eligibility status  
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Figure 3.1. Adjusted predicted prevalence and 95% confidence intervals for any alcohol use 

across rurality, stratified by region (p-value for significance of interaction = 0.004) 

 

 

 
Figure 3.2 Adjusted predicted prevalence and 95% confidence intervals for any alcohol use 

across rurality, stratified by quartiles of neighborhood poverty (p-value for overall interaction = 

0.006) 
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Figure 3.3. Adjusted predicted prevalence and 95% confidence intervals for AUDIT-C 

categories across rurality among PLWH with depression who reported any drinking in the past 

year, (p < 0.001 for overall interaction) 

 
 
 

 
Figure 3.4. Adjusted predicted prevalence and 95% confidence intervals for AUDIT-C 

categories across rurality among PLWH without depression who reported any drinking in the 

past year (p < 0.001 for overall interaction) 
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Figure 3.5. Adjusted predicted prevalence and 95% confidence intervals for heavy episodic 

drinking across rurality among PLWH with and without depression who reporting any drinking 

in the past year (p < 0.001 for overall interaction) 

 

 

 
Figure 3.6. Predicted Prevalence of AUD across rurality among PLWH with and without 

depression who reported any drinking in the past year (p < 0.001 for overall interaction) 
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Chapter 4. DIFFERENCES IN RECEIPT OF ALCOHOL-RELATED 

CARE ACROSS RURALITY AMONG VA 

PATIENTS LIVING WITH HIV AND 

UNHEALTHY ALCOHOL USE 

4.1 INTRODUCTION  

Among people living with HIV (PLWH), unhealthy alcohol use is associated with 

increased risk of HIV transmission, delayed entry to treatment, non-adherence to ART, increased 

disease progression, and mortality.1–3 There are currently a number of clinical practices available 

that have been shown to decrease alcohol use: brief interventions are recommended for primary 

care patients who screen positive for unhealthy alcohol use,4–6 while  specialty addictions 

treatment7,8 and/or alcohol use disorder (AUD) medications9 are recommended for those with the 

most severe unhealthy alcohol use, those with AUD.  

Previous research has shown that, among patients with unhealthy alcohol use, PLWH are 

vulnerable to under-receipt of alcohol-related care10 and are less likely to receive recommended 

alcohol-related care than patients without HIV.11 Among PLWH with unhealthy alcohol use, 

receipt of alcohol-related care may be even less likely among certain vulnerable subpopulations 

of PLWH. As a population with unique barriers to health care services,12 PLWH who live in 

more rural communities may be less likely to receive alcohol-related care than those living in 

urban communities. Rural PLWH have delayed or decreased access to HIV testing and 

treatment, often due to geographic barriers.13–15 Rural drinkers experience decreased accessibility 

to alcohol-related care,16 along with an increased perceived lack of anonymity in seeking 

alcohol-related care in a primary care setting relative to urban drinkers.17  
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There are also differences in stigma that may differentially influence receipt of alcohol-

related care across rurality among PLWH. While HIV prevalence is generally lower in rural 

communities, stigma and experience of discrimination among PLWH are often higher in areas 

with low HIV prevalence, like rural communities.18 Rural PLWH may experience increased HIV 

stigma relative to urban PLWH.18–20 These factors could lead to less willingness among PLWH 

to seek treatment for a stigmatized condition like unhealthy alcohol use.21,22  However, despite 

well-known barriers to care in rural areas, as well as expected alcohol- and HIV-related stigma in 

rural areas, and increased alcohol-related risk for PLWH, no studies have described differences 

in receipt of alcohol-related care based on place of residence among PLWH.   

In the national Veterans Health Administration (VA)—the largest integrated healthcare 

system in the U.S.— delivery of both preventive alcohol screening (to identify patients with 

unhealthy alcohol use) and brief intervention (for those screening positive for unhealthy alcohol 

use) are incentivized by national performance measures.4,23,24  Specialty addictions treatment and 

AUD medications are recommended in VA’s clinical guideline for treatment of substance use 

disorders and routinely monitored.25  The VA is also a large national healthcare system that 

serves enough rural veterans to make this comparison possible. Therefore, national VA data 

provide a unique opportunity to describe differences in receipt of alcohol-related care based on 

place of residence among PLWH with unhealthy alcohol use.  The aim of the present study was 

to describe receipt of three elements of evidence-based alcohol-related care across rural status 

among PLWH who screened positive for unhealthy alcohol use at the VA over a five-year 

period.   



66 

 

4.2 METHODS  

Data Source and Study Sample. Data from VA’s Corporate Data Warehouse (CDW), a 

national data repository that mirrors the VA’s electronic health record (EHR) and contains 

clinical, enrollment, financial administrative, pharmacy, and utilization data  were used.  CDW 

data were extracted for all patients who had: 1) an outpatient appointment between October 1, 

2009 and May 30, 2013, 2) one or more positive screens for unhealthy alcohol use, 3) a 

documented diagnosis for HIV/AIDS in the two years prior to positive alcohol screening, and 4) 

a documented residential zip code that corresponded to a Rural Urban Commuting Area (RUCA) 

code.  There were 4,649 positive screens identified, of which 98.5% (n = 4,581) had a 

documented zip code. Positive alcohol screens were defined as a score of 5 or more on the 

Alcohol Use Disorders Identification Test Consumption (AUDIT-C) questionnaire consistent 

with the denominator specification for VA’s performance measure for brief intervention;24,25 

HIV status was based on International Classification of Disease Ninth Revision, Clinical 

Modification (ICD-9-CM) codes, consistent with prior VA research on HIV.26 All positive 

AUDIT-C screens between October 1, 2009 and May 30, 2013 were followed for one year (up to 

May 30, 2014) to assess outcomes.  

Predictors: Rurality was measured by applying rural and urban commuting area (RUCA) codes, 

developed   by the Federal Office of Rural Health Policy to assess commuting times and 

proximity to urban areas,27 to patient zip codes. Patient zip code was assessed on the closest 

available date to the AUDIT-C screening within 1 year prior to each positive AUDIT-C. RUCA 

codes were based on the 2010 decennial census and 2006-2010 American Community Survey to 

categorize patients into three groups: 1) urban, 2) large rural, and small/isolated rural (including 
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small town/remote categories), as recommended by the Washington, Wyoming, Alaska, 

Montana, and Idaho (WWAMI) Region  Rural Health Research Center.28   

Outcomes: Three measures reflecting elements of evidence-based care for unhealthy alcohol use 

were used. Receipt of brief intervention (BI) was measured based on EHR documentation of 

advice to reduce or abstain drinking within 14 days of a positive AUDIT-C screen,24 derived 

from text data generated when care is documented in electronic clinical decision support. This 

measure is a routinely used measure of BI,6,11,29 and is consistent with the VA’s national 

performance measure requiring brief intervention consisting of advice and feedback for patients 

that screen positive for unhealthy alcohol use.6,24 Additionally, in the year following each 

positive screen, we measured both whether patients received recommended care, including 

receipt of specialty addictions treatment based on documented visits to any VA specialty 

addictions treatment (measured by VA clinic stop and bed section codes along with an AUD 

diagnosis). VA specialty addictions treatment included a variety of treatment options (from detox 

to psychosocial interventions and twelve step programs) for those with AUD. VA clinical 

guidelines suggest that these treatments vary based on an individual’s current needs and should 

be agreed on by physicians and patients using shared decision making.25  Receipt of AUD 

medications based on a filled prescription for acamprosate, disulfiram, topiramate, or oral or 

injectable naltrexone,11 which could be prescribed in any treatment setting and have 

demonstrated effectiveness at helping to decrease alcohol use by decreasing cravings, relieving 

withdrawal symptoms, or increasing experience of adverse acute reactions to alcohol (to 

dissuade use).25 These medications were selected based on having FDA approval for treatment of 

AUD or strong meta-analytic support for their use in the treatment of AUD.9 
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Covariates: The model included several groups of covariates, measured at the time of positive 

screening, that are known to be associated with rurality and receipt of care and thus may 

confound their association. These variables included age,30 gender,31 race/ethnicity,32,33 VA 

eligibility status,12 marital status,34 and region.12,33 Variables were not included as covariates if 

they were suspected to be mediators or only associated with the outcome variable. Additionally, 

all models were adjusted for fiscal year of screening during the study period between October 

2009 and May 2013 (ex. Fiscal year 2010 = October 1, 2009 to September 30, 2010) to account 

for variation in receipt of care over time across annual AUDIT-C screens among PLWH with 

more than one screen included in this study 

Socio-Demographics: Age was measured in years, categorized as <50, 50-64, and ≥65. Gender 

was measured as male or female based on EHR documentation. Race/ethnicity was categorized 

as non-Hispanic black, Hispanic, non-Hispanic white, or other as recommended by the US Office 

of Management and Budget (OMB).35  VA eligibility status is determined by a combination of 

service-connected disability and income, and was measured in categories including full 

coverage, <50% service connected coverage, or service connected coverage and used as an 

imperfect proxy for socioeconomic status, similar to previous VA studies of prevalence of 

alcohol use36 and alcohol-related treatment.37 Marital Status was obtained from the EHR and 

categorized as divorced/separated, never married/single, married, or widowed. Region was 

measured consistent with Census definitions as West, Midwest, South, and Northeast, derived 

using zip codes. 

Additional Measures. Several other factors were measured for descriptive purposes, though not 

included in analytic models because they were determined a priori to be potentially mediating 

factors.38,39  HIV disease severity was measured at closest available measure in six months prior 
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and six months following the time of the AUDIT-C using CD4 count (<200, 200-500, >500 

cells/mm3), consistent with Centers for Disease Control (CDC) classification system for HIV-

infected adults and adolescents.40 All comorbid mental health and substance use diagnoses were 

measured using ICD-9 codes and included if documented in the 0-365 days prior to a positive 

alcohol screen. Diagnosed mental health disorders included depressive disorders, PTSD, other 

anxiety disorders, or serious mental illnesses (bipolar, psychosis, and schizophrenia). Non-

alcohol substance use disorders included any stimulant use, opioid use, or other (cannabis, 

hallucinogen, or sedative) abuse or dependence. Tobacco use was measured based on 

documented tobacco use disorder or documentation of tobacco screening data indicating current 

smoker status.41 Severity of unhealthy alcohol use included past year AUD (abuse or 

dependence, ICD-9 codes: 303.9-303.92) and past year alcohol-specific condition (ICD-9 codes: 

357.5 425.5 535.30 535.31 571.0 571.1 571.2 571.3). Finally, two measures of health services 

utilization were derived: 1) number of outpatient visits (categorized as 0, 1-4, 5-10, 11-24, or ≥ 

25 visits), and 2) number of inpatient days (categorized as 0, 1, 2, 3, and ≥4 days), both measured 

in the 0-365 days prior to any positive alcohol screen.   

ANALYSES 

Main Analysis: Patient-level descriptive analyses compared population characteristics, based 

patients’ first positive screen for unhealthy alcohol, across rurality for all eligible PLWH with 

positive screens for unhealthy alcohol use using chi-square tests of independence. Next, among 

all positive screens, Poisson regression models were used to compare relative risk of receipt of 

alcohol-related care for urban, relative to large and small rural, PLWH using Wald tests (p < 

0.05). Recycled predictions were used to obtain predicted prevalence and 95% confidence 

intervals of each outcome by comparing the effect on the conditional mean prevalence of receipt 
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of alcohol-related care of a change in each category of rurality.42 Unadjusted and adjusted 

models were run, with both models adjusting for fiscal year to account for differences over time 

within patients with multiple screens. Overall significance of any differences across rurality were 

compared using a Wald Test for each model (p < 0.05). All Poisson models were clustered by 

facility to account correlation within VA facilities, and to account for conservative estimates due 

to use of Poisson with binary data.43 To assess if differences existed when adjusting for within-

patient correlation, models were compared that were clustered on patient, clustered on facility, 

and clustered on multiple levels using a three part model.44 All models produced similar results, 

although clustering on facility provided the most conservative estimates and was used in the final 

model, along with adjustment for fiscal year to account for time trends.  

Secondary Analyses.  Analyses evaluating the association between receipt of specialty addictions 

treatment and AUD medications across rurality were repeated in the subsample of PLWH with 

documented AUD - the specific population for whom they are recommended.45,46  Additionally, 

as previous studies have found that alcohol-use varies by region,47,48 we assessed, for each model 

described above, whether the association between rurality and receipt of alcohol-related care 

varied across region by testing the significance of a multiplicative interaction between rurality 

and region.  For secondary analyses examining effect modification by region and depression 

status, sample sizes were too small to adequately assess effect modification using the three-

category measure of rurality for specialty addiction treatment and AUD medications. Therefore, 

a dichotomous measure, combining large and small rural categories into one “rural” category 

was created and compared with urban PLWH to test interactions between rurality and region and 

rurality and depression status. Interactions were only tested between region and rurality, and 

between rurality and depression, in the fully adjusted models.  
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4.3 RESULTS 

 There were 4,581 positive screens among PLWH during the study period representing 

3,458 individuals, including 3,112 urban, 130 large rural, and 216 small rural PLWH. There were 

no significant differences in age, gender, marital status, and VA eligibility status across rurality. 

However, both region and race/ethnicity differed across rurality. These results are described in 

Table 4.8. Specifically, within this sample of PLWH with unhealthy alcohol use, urban patients 

appeared have a highest proportion of black patients, while small rural patients appeared to have 

the highest proportion of white patients (p-value < 0.001). There tended to also be a greater 

proportion of PLWH in urban communities in the Northeast and West, a greater proportion of 

PLWH from small rural communities in the Midwest, and a greater proportion of PLWH from 

large rural communities in the South (p-value < 0.001). There were no significant differences 

across rurality in depression, other anxiety, severe mental illness, other drug use, current tobacco 

use, AUD, past-year alcohol specific conditions, past year alcohol-related conditions, total 

outpatient visits, or total inpatient visits across rural status. However, urban patients appeared to 

have the highest prevalence of PTSD, stimulant use, and opioid use while patients in small rural 

communities appeared to have the highest prevalence of tobacco use.  

 Results of Poisson models assessing receipt of alcohol-related care across rurality are 

presented in Table 4.9.  Among all PLWH with unhealthy alcohol use, receipt of brief 

intervention did not differ across rurality in the unadjusted model (p = 0.194 from overall 

significance test). After adjusting for potential confounders, differences in receipt of brief 

interventions across rurality were observed using a Wald test of overall significance (p-value = 

0.048). In the adjusted model, PLWH in large rural communities appeared to have the highest 

prevalence of receipt of brief interventions [Urban: 56.3% (95% Confidence Interval: 50.9%, 
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61.7%); Large Rural: 65.7% (56.8%, 74.6%); Small Rural: 60.9% (52.5%, 69.3%)]. Using a 

Wald Test to compare relative risk between urban and large rural communities, large rural 

communities had significantly higher receipt of brief interventions than those in urban 

communities in the unadjusted model (p < 0.05), although the relative risk of receipt of care 

between the two groups was small. There was no significant difference between urban and small 

rural PLWH in the adjusted model (p > 0.05).  

Using an overall test for significance, we found significant differences in receipt of 

specialty addictions treatment across rurality (p-values of overall significance for both models 

<0.001).  After adjusting for all covariates, urban patients appeared to have the highest predicted 

probability of receiving specialty addictions treatment. Prevalence of receipt of care were 28.3% 

(25.9%, 30.8%) for urban; 19.7% (12.6%, 26.8%) for large rural; and 19.5% (13.8%, 25.1%) for 

PLWH in small rural communities, showing almost a 10%-point difference in receipt of care. 

Using a Wald Test to compare relative risk between urban and large rural, and urban and small 

rural communities, both small and large rural PLWH had significantly and strongly lower receipt 

of specialty addictions treatment than urban PLWH (p < 0.05), IRR = 0.69 (95% CI: 0.52, 0.92) 

comparing receipt of specialty care between small and urban PLWH (Table 4.10).  

. While predicted prevalence of receiving AUD medications was low across rurality, no 

statistically significant differences in relative risk of receipt of AUD medications were observed 

(p-values for overall significance of unadjusted and adjusted models > 0.05; Table 4.10). 

In secondary analyses examining differences across rurality in receipt of specialty 

addictions treatment and AUD medications among those with diagnosed AUD, results were 

similar.  Significant differences were found across rurality using an overall test of significance 

for in the unadjusted model, although this differences was attenuated by adjusting for all 
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covariates. Urban patients appeared to have the highest predicted prevalence of receiving 

specialty addictions treatment, and by comparing relative risk of receipt of brief intervention 

between urban and small rural communities, we found that urban PLWH were more likely to 

receive specialty addictions than PLWH from small rural communities (p < 0.05), although the 

relative risk in receipt of care was smaller than in the full sample.  Overall difference across all 

rurality categories were significant in the unadjusted model (Wald test for overall significance p 

= 0.007), but adjustment of all covariates attenuated the significance of these differences in the 

adjusted model (p = 0.064). No significant differences in receipt of AUD medications were 

observed across rurality among PLWH with documented AUD.  

 A marginally significant interaction was observed between rurality and region, modifying 

the association between rurality and brief interventions (p-value for interaction = 0.077). The 

results of stratified analyses are presented in Table 4.11. These results show that while in the 

Midwest and South, rural PLWH appeared to have higher receipt of BI than urban PLWH, in the 

West, receipt of care appeared to be similar, and in the Northeast, urban PLWH appeared to have 

higher receipt of BI than rural PLWH.  No differences in the association between rurality and 

receipt of specialty addictions treatment or AUD medication were observed across region (p-

values for interactions = 0.413 and 0.105, respectively). Among those with diagnosed AUD, 

there was also no difference in the association between rurality and receipt of specialty 

addictions treatment or AUD medication across region (p-values for interactions = 0.772 and 

0.874, respectively). Depression status was not a statistically significant modifier of the 

association between rurality and receipt of alcohol related care for any of the outcomes.  
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4.4 DISCUSSION 

In this national sample of PLWH with unhealthy alcohol use receiving care at the VA, we 

identified differences in receipt of evidence-based alcohol-related care across rural status. 

Findings suggest that receipt of brief intervention may be more common among PLWH living in 

large rural communities than in urban communities, although the association may vary by region, 

with differences least pronounced in the west and reversed in the northeast. Specialty addictions 

treatment is more common among PLWH living in urban areas, highlighting rural PLWH, 

particularly small rural PLWH, as a potentially under-served population regarding receipt of 

specialty addictions treatment. AUD medications appear to be substantially under-utilized among 

PLWH, with no differences across communities.   

Because VA has a national performance measure for brief intervention,24 we would 

expect there to be little variation in the prevalence of these services across rurality and region. 

Brief interventions may be more common in rural areas because there may be less access in rural 

areas to specialty addictions treatment and AUD medications.9,45,49,50 Hence, clinics in rural areas 

may increase the provision of brief interventions because it may be the only option perceived to 

be available.  Unfortunately, brief alcohol interventions are not known to be efficacious among 

patients with unhealthy alcohol use who have AUD.51 Therefore, it is critical to increase access 

to specialty addictions treatment and AUD medications so that more PLWH with unhealthy 

alcohol use in rural areas -- particularly those with more severe drinking or AUD -- can benefit 

from evidence-based treatments. 

Findings related to specialty addictions treatment are similar to studies of care for 

patients with other mental health disorders.52 Previous studies not specific to HIV have 

demonstrated that people living in rural communities may have unique barriers to receipt of 
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alcohol-related care,16 including decreased availability of services, geographic proximity, stigma, 

and access to technologies to support care.17,30,33,53,54 Studies have also demonstrated that patients 

living in rural areas receive less follow-up care after positive alcohol screening than urban 

counterparts.55  In combination with very low rates of AUD medication receipt, findings from 

this study are concerning regarding access to evidence-based treatment for AUD among the 

population of PLWH living in more rural areas.  While specialty addictions treatment is 

considered evidence based, it may be difficult to increase access in rural communities, and may 

patients prefer not to engage in specialty care.25,56 However, new technologies (e.g., electronic or 

mobile app-based brief interventions) have potential to address lack of access. Computer-based 

brief interventions have shown promise in reaching PLWH with unhealthy alcohol use and 

detectable viral loads.57 Similarly, telemedicine and other health system interventions may be 

important areas of study for increasing access to alcohol-related care among rural PLWH. Most 

evidence-based behavioral treatments (e.g., motivational enhancement therapy or cognitive 

behavioral therapy) can be offered through phone or tele-video conferencing and can provide 

access to alcohol-related care by removing geographic barriers and increasing confidentiality of 

care.58,59 Travel reimbursements have been shown to increase healthcare utilization among rural 

patients.60 High adherence rates have also been observed when HIV medications have been 

mailed directly to patients,61 and a similar model may increase access to AUD medications for 

very rural PLWH with AUD.  In addition, AUD medications have been shown to be as effective 

as specialty addictions treatment when prescribed along with ongoing medical management,62–64 

and thus may be a viable option for provision in primary care settings. Thus, increased support 

for provision of AUD medications and ongoing medical monitoring may be an important 

mechanism for increasing receipt of evidence-based care among more rural PLWH with AUD.  
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However, there are likely many barriers to provision of AUD medications in primary care 

or among HIV providers offering primary care. HIV primary-care providers report several 

barriers to prescribing AUD medications, including insufficient training and perceived lack of 

research on efficacy of AUD medications.10 Further, while barriers indicate a need for more 

training about the importance of offering alcohol-related care to PLWH and the efficacy of AUD 

medications, HIV providers report ambivalence about receiving training in treatment of 

addictions.65 Thus, provider-level barriers may need to be addressed in order to optimize 

provision of AUD treatment in rural areas.  

There are several limitations to this study. Use of secondary clinical and administrative 

data may have limited measurement.  Specifically, identification of eligible patients using 

clinically documented AUDIT-C screens may have resulted in under-identification of PLWH 

with unhealthy alcohol use due to methods of screening administration,66–68 social desirability 

bias, or limited patient recall.6 Measurement of brief interventions using text data generated via 

use of electronic clinical decision support may be limited for capturing brief intervention 

receipt,5,67 and secondary data did not enable assessment of the quality of brief intervention 

delivered.6 In addition, we relied on VA eligibility to be an imperfect proxy of socioeconomic 

status.  Because socioeconomic status is a known confounder in the association between rurality 

and both HIV alcohol-related outcomes,69 residual confounding by socioeconomic status may be 

present. Finally, results may not be generalizable to non-veterans, veterans not linked with care, 

homeless veterans without a documented home zip code or address, or all PLWH who are not 

VA patients.  

Despite these limitations, this study has noteworthy strengths.  It is the first study to 

evaluate differences in receipt of alcohol-related care across rurality among PLWH with 
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unhealthy alcohol use.  Use of a large national sample of PLWH with unhealthy alcohol use 

builds on previous literature of rural differences in alcohol-related care, which has focused on 

experiences of PLWH in a specific region or on general outpatients (non-HIV specific).50,53,54,70 

This study found that, across all communities, receipt of alcohol-related care was very low. 

These findings are consistent with other studies,10,11,71 and again highlight the need to increase 

receipt of alcohol-related care for all PLWH with unhealthy alcohol use, due to heightened risk 

of alcohol-related harms in this population.11,72–74 This study adds to current literature by 

highlighting that PLWH with unhealthy alcohol use who live in rural communities may be 

particularly vulnerable to under-receipt of specialty addictions treatment. Future research is 

needed to understand the reasons for these differences and to promote solutions that increase 

receipt of alcohol-related care for all PLWH. Supporting physicians practicing in rural areas in 

provision of AUD medications, as well as increasing access to the services using offered in 

specialty addictions treatment for interested patients in the most rural communities using 

innovative methods may be key areas for study.  
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Table 4.8. Patient characteristics among PLWH with unhealthy alcohol use at first positive 

screen during the study period (n = 3,459): overall and across rurality 
  Overall Urban Large Rural Small Rural 

p-value* 
  N=3,459 (%) N=3,113 (%) N=130 (%) N=216 (%) 

Potential Confounders 

Age 
 <50 1,173 (33.9) 1,057 (34.0) 38 (29.2) 78 (36.1) 0.721 

50-64 2,039 (58.9) 1,836 (59.0) 82 (63.1) 121 (56.0) 
65+ 247 (7.1) 220 (7.1) 10 (7.7) 17 (7.9) 

Female  70 (2.0) 60 (1.9) 3 (2.3) 7 (3.2) 0.404 
VA Eligibility Status 
 Full 574 (16.6) 516 (16.5) 20 (15.4) 38 (17.6) 0.510 

<50% SC 718 (20.8) 645 (20.7) 34 (26.2) 39 (18.1) 
Service Connected 2,167 (62.7) 1,952 (62.7) 76 (58.5) 139 (64.4) 

Marital Status 
 Divorced/Separated 1,127 (33.0) 1,009 (32.8) 39 (30.0) 79 (36.7) 0.317 

Never married/ Single 401 (11.7) 352 (11.4) 20 (15.4) 29 (13.5) 
Married 1,779 (51.4) 1,616 (51.9) 65 (50.0) 98 (45.4) 
Widowed 114 (3.3) 99 (3.2) 6 (4.6) 9 (4.2) 
Missing 38 (1.1) 37 (1.2) 0 (0.0) 1 (0.5) 

Race/ethnicity 
 Black 1,968 (56.9) 1,814 (58.3) 72 (55.4) 83 (38.4) <0.001 

White 1,085 (31.4) 925 (29.7) 50 (38.5) 110 (50.9) 
Hispanic 257 (7.4) 239 (7.7) 5 (3.8) 13 (6.0) 
Other 148 (4.3) 135 (4.3) 3 (2.3) 10 (4.6) 

Region 
 Northeast 526 (15.2) 495 (15.9) 11 (8.5) 20 (9.3) <0.001 

Midwest 470 (13.6) 404 (13.0) 13 (10.0) 53 (24.5) 
Southeast 1,880 (54.4) 1,681 (54.0) 92 (70.8) 108 (50.0) 
West 582 (16.8) 533 (17.1) 14 (10.8) 35 (16.2) 

Fiscal Year of First AUDIT-C screen 
 2010 1,302 (37.6) 1,162 (37.3) 50 (38.5) 90 (41.7) 0.195 

2011 961 (27.8) 862 (27.7) 33 (25.4) 66 (30.6) 
2012 797 (23.0) 721 (23.2) 29 (22.3) 47 (21.8) 
2013 399 (11.5) 368 (11.8) 18 (13.8) 13 (6.0) 

Additional Factors (not included in models) 

Depression 545 (15.8) 498 (16.0) 18 (13.8) 29 (13.4) 0.501 
PTSD 477 (13.8) 444 (14.3) 11 (8.5) 22 (10.2) 0.050 
Other Anxiety 427 (12.3) 373 (12.0) 17 (13.1) 37 (17.1) 0.079 
SMI 522 (15.1) 470 (15.1) 15 (11.5) 37 (17.1) 0.371 
Stimulant Use 978 (28.3) 901 (28.9) 29 (22.3) 48 (22.2) 0.033 
Opioid Use 289 (8.4) 277 (8.9) 3 (2.3) 9 (4.2) 0.002 
Other Drug Use 481 (13.9) 442 (14.2) 16 (12.3) 23 (10.6) 0.305 
Tobacco Use Disorder 1,353 (39.1) 1,201 (38.6) 48 (36.9) 104 (48.2) 0.018 
Current Tobacco Use  2,165 (62.6) 1,947 (62.5) 82 (63.1) 136 (63.0) 0.985 
Alcohol Use Disorder 1,699 (49.1) 1,539 (49.4) 54 (41.5) 106 (49.1) 0.212 
Past-year alcohol specific condition 83 (2.4) 77 (2.5) 1 (0.8) 5 (2.3) 0.459 
Past-year alcohol related condition 310 (9.0) 289 (9.3) 9 (6.9) 12 (5.6) 0.126 
Total Outpatient visits in prior year 

 

0 39 (1.1) 34 (1.1) 2 (1.5) 3 (1.4) 0.073 
1-4 428 (12.4) 371 (11.9) 21 (16.2) 36 (16.7) 
5-10 847 (24.5) 749 (24.1) 41 (31.5) 57 (26.4) 
11-24 1,101 (31.8) 1,002 (32.2) 32 (24.6) 67 (31.0) 
>=25 1,044 (30.2) 957 (30.7) 34 (26.2) 53 (24.5) 

Total inpatient visits in prior year 
 0 2,619 (75.7) 2,353 (75.6) 96 (73.8) 170 (78.7) 0.936 

1 492 (14.2) 445 (14.3) 21 (16.2) 26 (12.0) 

2-3 256 (7.4) 233 (7.5) 9 (6.9) 14 (6.5) 

>=4 92 (2.7) 82 (2.6) 4 (3.1) 6 (2.8) 

*p-value for overall test of significance of chi square test  



79 

 

Table 4.9. Predicted prevalence of receipt of alcohol-related care across urban, large rural, 

and small rural screens among those with unhealthy alcohol use (n = 4,581) and those with 

documented AUD (n = 2,370) 

 
Outcome Urban Large Rural Small Rural p-

value† PP (%) 95% CI PP (%) 95% CI PP (%) 95% CI 

Among those with Unhealthy Alcohol Use (N = 4,581) 

Brief Intervention Unadjusted 56.4 (50.1, 62.8) 63.7 (55.4, 72.1) 59.9 (51.6, 68.1) 0.194 
Adjusted 56.3 (50.9, 61.7) 65.7 (56.8, 74.6) 60.9 (52.5, 69.3) 0.048 

Specialty Addictions 
Treatment 

Unadjusted 28.8 (25.8, 31.7) 17.8 (11.0, 24.6) 16.6 (11.6, 21.7) <0.001 
Adjusted 28.3 (25.9, 30.8) 19.7 (12.6, 26.8) 19.5 (13.8, 25.1) 0.007 

AUD Medications Unadjusted 3.9 (3.1, 4.6) 3.5 (0.7, 6.1) 3.3 (1.2, 5.4) 0.878 
Adjusted 3.8 (3.1, 4.6) 3.9 (0.9, 6.9) 3.3 (1.2, 5.5) 0.927 

Among only those with AUD (N = 2,370) 

Specialty Addictions 
Treatment 

Unadjusted 47.1 (43.2, 51.1) 37.5 (24.7, 50.4) 33.0 (24.9, 41.0) 0.007 

Adjusted 46.8 (43.4, 50.3) 38.5 (25.5, 51.5) 36.0 (27.1, 44.8) 0.064 

AUD Medications  Unadjusted 6.3 (5.0, 7.6) 6.9 (0.8, 12.9) 5.0 (1.7, 8.3) 0.784 

Adjusted 6.3 (5.0, 7.6) 7.3 (0.8, 13.8) 4.8 (1.6, 8.0) 0.696 

PP = predicted prevalence  
Unadjusted: adjusted for fiscal year  
Adjusted: adjusted for fiscal year of AUDIT-C screen, age, sex, race/ethnicity, marital status, VA eligibility status, and 
region 
† p-value of Wald Test for overall significance  
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Table 4.10. Incidence rate ratio (IRR) of receipt of alcohol-related care across urban, large 

rural, and small rural screens among those with unhealthy alcohol use (n = 4,581) and 

those with documented AUD (n = 2,370) 
Outcome Large Rural Relative 

to Urban 
Small Rural Relative to 

Urban 
Large Rural Relative to 

Small Rural 

 IRR 95% CI IRR 95% CI IRR 95% CI 

Among those with Unhealthy Alcohol Use (N = 4581) 

Receipt of Brief 
Intervention 

Unadjusted 1.13 (0.98, 1.30) 1.06 (0.92, 1.22) 1.06 (0.89, 1.28) 
Adjusted 1.17 (1.02, 1.34) 1.08 (0.95, 1.23) 1.08 (0.90, 1.30) 

Receipt of Specialty 
Addictions 
Treatment 

Unadjusted 0.62 (0.42, 0.91) 0.58 (0.43, 0.78) 1.07 (0.66, 1.74) 
Adjusted 0.70 (0.49, 1.00) 0.69 (0.52, 0.92) 1.01 (0.65, 1.59) 

Receipt of AUD 
Medications 

Unadjusted 0.90 (0.41, 1.95) 0.85 (0.43, 1.69) 1.05 (0.39, 2.81) 
Adjusted 1.01 (0.46, 2.22) 0.87 (0.44, 1.74) 1.16 (0.42, 3.21) 

Among only those with AUD (N = 2370) 

Receipt of Specialty 
Addictions 
Treatment 

Unadjusted 0.80 (0.55, 1.14) 0.70 (0.55, 0.89) 1.14 (0.74, 1.76) 

Adjusted 0.82 (0.58, 1.17) 0.77 (0.60, 0.98) 1.07 (0.70, 1.63) 

Receipt of AUD 
Medications  

Unadjusted 1.09 (0.45, 2.62) 0.80 (0.40, 1.58) 1.37 (0.47, 3.98) 

Adjusted 1.16 (0.48, 2.82) 0.76 (0.38, 1.53) 1.52 (0.51, 4.51) 

Unadjusted: adjusted for fiscal year  
Adjusted: adjusted for fiscal year of AUDIT-C screen, age, sex, race/ethnicity, marital status, VA eligibility status, and 
region 
p-values of < 0.05 are bolded  
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Table 4.11. Predicted prevalence of receipt of brief interventions across urban and rural* 

positive screens stratified by region in fully adjusted models (n = 4,581) 

 
Outcome Urban Rural*  p-value† 

PP (%) 95% CI PP (%) 95% CI 
Among those with Unhealthy Alcohol Use (N = 4,581) 

Receipt of Brief 
Intervention 

Northeast 77.5 (68.3, 86.7) 65.3 (53.0, 77.6) 0.077 
Midwest 52.7 (41.9, 63.5) 60.8 (44.7, 77.0) 
South 49.7 (41.3, 58.2) 59.1 (51.2, 67.0) 
West 60.9 (50.3, 71.4) 62.3 (48.0, 76.6) 

PP = predicted prevalence 
† p-value for Wald Test of overall significance  
* Includes PLWH from both large and small rural communities  
Adjusted for fiscal year of AUDIT-C screen, age, sex, race/ethnicity, marital status, and VA eligibility 
status 
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Chapter 5. DIFFERENCES IN RECEIPT OF ALCOHOL-RELATED 

CARE ACROSS RACE/ETHNICITY AMONG MALE VA 

PATIENTS LIVING WITH HIV AND UNHEALTHY 

ALCOHOL USE 

5.1 INTRODUCTION 

 Alcohol use is common and associated with poor health outcomes. 1–3 Specifically, 

among people living with HIV (PLWH), alcohol use may be particularly harmful,4 as it is 

associated with decreased adherence to HIV medication needed to prevent disease progression.5–

12 Alcohol-related use patterns and risks vary across racial/ethnic groups. While most studies in 

the general population show that black and Hispanic individuals have similar13 or lower14 

prevalence of unhealthy alcohol use and alcohol use disorders (AUD) than whites, among VA 

patients, black patients have a higher prevalence of AUD.15 However, even at similar or lower 

levels of drinking, alcohol use may be particularly harmful for racial/ethnic minorities relative to 

their white counterparts.16–18 While differences in alcohol-related consequences have not 

previously been studied among PLWH, given trends in non-HIV specific populations, addressing 

unhealthy alcohol use among racial/ethnic minority PLWH is important to decrease alcohol-

related risks disproportionately experienced in these populations.  

To decrease alcohol consumption in patient populations, there are several evidence-based 

clinical interventions are available for patients with unhealthy alcohol use: brief interventions for 

those with unhealthy alcohol use, and specialty addictions treatment or alcohol use disorder 

medications for those with alcohol use disorders (AUD). In non-HIV specific populations, 

racial/ethnic differences in receipt of alcohol-related care have been documented. Though black 

patients appear to be more likely than white patients to receive brief interventions19,20 and 
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specialty addictions treatment,21 black patients are less likely than white patients to receive AUD 

medications.22 Hispanic patients appear to receive alcohol-related care at similar levels as white 

patients after accounting for other factors that may influence receipt of care. While the precise 

mechanisms underlying these differences are unknown, social norms across racial/ethnic 

groups,23 differences in policing in communities with greater neighborhood disadvantage,24–26 

and in provider or facility-level factors27,28 may be responsible for observed racial/ethnic 

differences in receipt of care. Additionally, as the HIV epidemic in the United States has affected 

racial/ethnic groups differently across regions including through different experiences of HIV-

related stigma, and because drinking behaviors and norms vary across regions, it is possible that 

the association between race/ethnicity and receipt of care could vary across regions. Given that 

alcohol use is particularly harmful for people living with HIV, it is important to assess whether 

alcohol-related care is being received equitably across racial/ethnic groups among PLWH.  

The purpose of this study is to compare whether receipt of alcohol-related care varies 

across racial/ethnic groups among PLWH with unhealthy alcohol use, and to estimate prevalence 

of receipt of care among difference racial/ethnic groups of PLWH. This study was conducted in 

the Veterans Health Administration (VA), which is the largest provider of HIV care in the United 

States29 and is a leader in implementing both alcohol screening and alcohol-related care.30,31 The 

results of this study are important to understanding whether alcohol-related care is received 

equitably across racial/ethnic groups among PLWH, for whom alcohol use is particularly 

harmful.   

5.2 METHODS  

Data Source and Sample: Data from VA’s Corporate Data Warehouse (CDW) were used for 

this study.  The CDW is a national data repository mirroring the electronic health record in the 
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VA and contains clinical, enrollment, financial administrative, pharmacy, and utilization data.  

CDW data were included in this study for all PLWH who had: 1) an outpatient appointment 

between October 2009 and May 2013, 2) one or more positive screens for unhealthy alcohol use, 

3) a documented diagnosis for HIV/AIDS in the two years prior to positive alcohol screening, 

and 4) had a residential zip code documented that corresponded to a Rural Urban Commuting 

Area Code.33,34  Positive alcohol screening was defined as a score of 5 or higher on the Alcohol 

Use Disorders Identification Test Consumption (AUDIT-C) questionnaire.34 HIV status was 

based on International Classification of Disease Ninth Revision, Clinical Modification (ICD-9-

CM) codes, consistent with prior VA research among PLWH.29 All positive AUDIT-C screens 

between October 1, 2009 and May 30, 2013 were followed for one year (up to May 30, 2014) to 

assess outcomes. Only male patients were included in this study because previous studies have 

demonstrated that racial/ethnic differences in alcohol-related care are often moderated by gender 

differences,35,36 and the number of eligible female patients in this sample was too small to 

examine independently across racial/ethnic groups (n=69; including 49 black women, 5 Hispanic 

women, and 10 white women).  

Predictors: Three racial/ethnic groups were assessed: non-Hispanic black, Hispanic, and non-

Hispanic white patients, classified as single racial/ethnic group from least common to most 

common, consistent with other studies using single race/ethnicity classification.37,38 Other 

racial/ethnic groups were not included in this study due to limitations in sample size.  

Outcomes: Three measures reflecting elements of evidence-based care for unhealthy alcohol use 

were used. Receipt of brief intervention (BI) was measured based on EHR documentation of 

advice to reduce or abstain drinking within 14 days of a positive AUDIT-C screen,34 derived 

from text data generated when care is documented in electronic clinical decision support. This 
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measure is a routinely used measure of BI,20,39,40 and is consistent with the VA’s national 

performance measure requiring brief intervention consisting of advice and feedback for patients 

that screen positive for unhealthy alcohol use.34,39 Additionally, in the year following each 

positive screen, we measured both whether patients received recommended care, including 

receipt of specialty addictions treatment based on documented visits to any VA specialty 

addictions treatment (measured by VA clinic stop and bed section codes along with an AUD 

diagnosis). VA specialty addictions treatment included a variety of treatment options (from detox 

to psychosocial interventions and twelve step programs) for those with AUD. VA clinical 

guidelines suggest that these treatments vary based on an individual’s current needs and should 

be agreed on by physicians and patients using shared decision making.41  Receipt of AUD 

medications based on a filled prescription for acamprosate, disulfiram, topiramate, or oral or 

injectable naltrexone,40 which could be prescribed in any treatment setting. These medications 

were selected based on having FDA approval for treatment of AUD or strong meta-analytic 

support for their use in the treatment of AUD42 an have demonstrated effectiveness at helping to 

decrease alcohol use by decreasing cravings, relieving withdrawal symptoms, or increasing 

experience of adverse acute reactions to alcohol (to dissuade use).41  

Covariates: Covariates in this study included variables that were suspected a priori to confound 

the association between race/ethnicity and receipt of alcohol-related care among PLWH with 

unhealthy alcohol use, including age, marital status, VA eligibility status, rurality, and region. 

Covariates considered to be mediating factors or factors associated only with the outcome based 

on a review of the literature were not included in this model. Additionally, all models were 

adjusted for fiscal year of screening for each year during study period between October 2009 and 

May 2013 (ex. Fiscal year 2010 = October 1, 2009 to September 30, 2010). This accounted for 
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variation in likelihood of receipt of care across annual AUDIT-C screens among PLWH with 

more than one screen included in this study. Age was measured in years at time of AUDIT-C and 

considered as a categorical variable (<50 years, 50-64 years, ≥65 years). Rurality was defined 

using rural and urban commuting area (RUCA) codes32,33 to create three categories of rurality: 1) 

urban, 2) large rural, and small/isolated rural (including small town/remote categories), as 

recommended by the WWAMI Rural Health Research Center.  Zip codes used to create these 

codes were assessed based on place of residence on the closest available date to the AUDIT-C 

screening within 1 year prior to each positive AUDIT-C screen during the study period. VA 

eligibility status is determined by a combination of service-connected disability and income, and 

was measured in categories including full coverage, <50% service connected coverage, or 

service connected coverage and used as an imperfect proxy for socioeconomic status, similar to 

previous VA studies of prevalence of alcohol use15 and alcohol-related treatment.21 Marital 

Status was obtained from the EHR and categorized as divorced/separated, never married/single, 

married, or widowed. Region was measured consistent with Census definitions as West, 

Midwest, South, and Northeast, derived using zip codes. 

Additional Measures. Several other factors were measured for descriptive purposes, though not 

included in analytic models because they were determined a priori to be potentially mediating 

factors.5,43  HIV disease severity was measured at closest available measure in six months prior 

and six months following the time of the AUDIT-C using CD4 count (<200, 200-500, >500 

cells/mm3), consistent with Centers for Disease Control (CDC) classification system for HIV-

infected adults and adolescents.44 All comorbid mental health and substance use diagnoses were 

measured using ICD-9 codes and included if documented in the 0-365 days prior to a positive 

alcohol screen. Diagnosed mental health disorders included depressive disorders, PTSD, other 
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anxiety disorders, or serious mental illnesses (bipolar, psychosis, and schizophrenia). Non-

alcohol substance use disorders included any stimulant use, opioid use, or other (cannabis, 

hallucinogen, or sedative) abuse or dependence. Tobacco use was measured based on 

documented tobacco use disorder or documentation of tobacco screening data indicating current 

smoker status.45 Severity of unhealthy alcohol use included past year AUD (abuse or 

dependence, ICD-9 codes: 303.9-303.92) and past year alcohol-specific condition (ICD-9 codes: 

357.5 425.5 535.30 535.31 571.0 571.1 571.2 571.3). Finally, two measures of health services 

utilization were derived: 1) number of outpatient visits (categorized as 0, 1-4, 5-10, 11-24, or ≥ 

25 visits), and 2) number of inpatient days (categorized as 0, 1, 2, 3, and ≥4 days), both measured 

in the 0-365 days prior to any positive alcohol screen.   

Main Analysis: Among PLWH with unhealthy alcohol use, we first described patient 

characteristics across race/ethnicity and compared them using chi square tests. Poisson 

regression models were fit to obtain the relative rate of receipt of alcohol-related care across 

racial/ethnic groups and to compare relative risk of receipt of alcohol related care between 

racial/ethnic groups (comparing black to Hispanic, black to white, and Hispanic to white 

patients), which were each compared with a Wald test. Analyses were repeated in subsamples of 

those with documented alcohol use disorder to assess receipt of specialty addictions treatment 

and alcohol use disorder medication across race/ethnicity. Recycled predictions were used to 

obtain predicted prevalence and 95% confidence intervals of each outcome by comparing the 

effect on the conditional mean prevalence of receipt of alcohol-related care of a change in each 

category of rurality.46 Overall differences by race/ethnicity were compared using a Wald test for 

each model.  
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Poisson models were clustered on facility to account for correlated measures within 

facilities and to correct the standard error for dependency.47 Both unadjusted and adjusted 

models were run, although both models were adjusted for fiscal year to account for differences in 

receipt of care within patients over time. To assess if differences existed when adjusting for 

within-patient correlation, models were compared that were clustered on patient, clustered on 

facility, and clustered on multiple levels using a three part model.48 All models produced similar 

results, although clustering on facility provided the most conservative estimates and was used in 

the final model, along with adjustment for fiscal year to account for time trends. 

As previous studies have found differences across region in receipt of mental health and 

substance use-related care across race/ethnicity in bivariate analyses,49,50 and alcohol use is 

strongly associated with depression status, we assessed this variation among PLWH by testing 

the significance of an interaction between race/ethnicity and region, and between race/ethnicity 

and depression status in models adjusted for other covariates.   

5.3 RESULTS  

There were 4,296 positive screens for unhealthy alcohol use included in this study, 

representing 3,242 PLWH. Of the 3,242 PLWH in this study, 1,920 were black, 252 were 

Hispanic, and 1,070 were white. Of all PLWH with unhealthy alcohol use, 49.5% of them had an 

alcohol use disorder. Among PLWH with unhealthy alcohol use, there were many differences 

between racial/ethnic groups, which are described in Table 5.12. Black patients appeared to be 

most likely to be between ages 50-64, married, live in the south, to have any substance use 

disorder (including stimulant, opioid, other drug, tobacco, or alcohol use disorders) and to have 

the highest number of inpatient and outpatient visits. Hispanic PLWH appeared to be most likely 

to be under age 50, married or have PTSD. White PLWH appeared to be most likely to be age 65 
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or older, live in a large or small rural community, be divorced, have an anxiety disorder, and 

have few outpatient or no inpatient visits.  

Receipt of alcohol-related care differed across racial/ethnic groups among PLWH with 

unhealthy alcohol use. There were marginally significant racial/ethnic differences in receipt of 

any brief interventions in the unadjusted model (p-value = 0.059 for overall significance), with 

Hispanic patients appearing to have highest, and black patients appearing to have the lowest, 

receipt of BI. Though patterns were similar after adjustment for all covariates, the significant 

difference was attenuated (p-value = 0.291 for overall significance). In this model, predicted 

prevalence of receipt of brief interventions was 55.9% [95% confidence interval: (49.9%, 

61.9%)] among black PLWH, 59.7% (53.5%, 66.0%) among Hispanic PLWH, and 59.0% 

(53.7%, 64.4%) among white PLWH (Table 5.13). Comparing relative risk of receipt of brief 

interventions between racial/ethnic groups, black patients had slightly lower receipt of brief 

interventions than Hispanic patients (p-value from Wald test < 0.05), although these differences 

were attenuated by adjusting for covariates (Table 5.14). There was no significant difference in 

relative risk of receipt of brief interventions between Hispanic and white PLWH, nor between 

black and white patients.   

Racial/ethnic differences in receipt of specialty addictions treatment were found in both 

models among those with unhealthy alcohol use (adjusted p-value < 0.001 for overall 

significance). In fully adjusted models, the predicted prevalence was 34.0% (30.7%, 37.3%) for 

black patients, 21.6% (16.5%, 26.7%) for Hispanic patients, and 17.0 % (14.4%, 19.6%) for 

white patients, showing a 17%-point absolute difference between black and white patients (Table 

5.13). Comparing receipt of specialty addictions treatment across racial/ethnic groups, black 

patients had strong and significantly higher relative risk of receipt of specialty addictions 
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treatment than Hispanic or white patients (Wald test p-values < 0.05). Hispanic patients also had 

statistically significantly but only slightly higher relative risk of receipt of specialty addictions 

treatment than white patients in the unadjusted model (Wald test p-value < 0.05), although this 

was attenuated by adjusting for covariates. There were no racial/ethnic differences in receipt of 

AUD medications (p-value = 0.908 for Wald test overall significance). Receipt of AUD 

medications were low in all racial/ethnic groups. In adjusted models, prevalence of receipt of 

AUD medications was 3.8% (2.8%, 4.7%) among black patients, 3.5% (1.0%, 5.9%) among 

Hispanic patients, and 3.4% (2.3%, 4.5%) among white patients. 

Findings in a subsample of PLWH with alcohol use disorders were similar to those in the 

full sample with unhealthy alcohol use. There were racial/ethnic differences in receipt of 

specialty addictions treatment across racial/ethnic groups in all models among those with alcohol 

use disorders (p-value < 0.001 for Wald test for overall significance). In the adjusted model, 

predicted prevalence of specialty addictions treatment was 51.8% (47.9%, 55.6%) for black 

patients, 39.9% (32.1%, 47.8%) for Hispanic patients, and 32.9% (28.1%, 37.7%) for white 

patients. There were no racial/ethnic differences in receipt of AUD medications among those 

with alcohol use disorder (p-value = 0.653 for Wald test for overall significance). Prevalence of 

AUD medications remained low in the subsample of PLWH with a clinically documented AUD. 

Predicted prevalence was 5.6% (4.1%, 7.1%) among black patients, 7.9% (2.6%, 13.1%) among 

Hispanic patients, and 6.1% (4.0%, 8.3%) among white patients. Neither the interaction between 

race/ethnicity and region, nor the interaction between race/ethnicity and depression status, was 

not significant for any measure of alcohol-related care, either in the full sample or in the 

subsample of PLWH with alcohol use disorders.  
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5.4 DISCUSSION  

 In this study, we found that there were racial/ethnic differences in receipt of alcohol-

related care among PLWH with unhealthy alcohol use. There were racial/ethnic differences in 

receipt of brief interventions such that Hispanic patients tended to be slightly more likely to 

receipt brief interventions than black patients, although this association was attenuated in 

adjusted models. In both the full sample of PLWH with unhealthy alcohol use, as well as the 

subsample of PLWH with AUD, black patients tended to be more likely than Hispanic or white 

patients to receive specialty addictions treatment, but there were no differences in receipt of 

AUD medications across race/ethnicity.  

Unlike previous studies in the general population, which show black patients have an 

increased receipt of brief interventions relative to other racial/ethnic groups,20 in this study, black 

PLWH had significantly decreased receipt of brief interventions relative to Hispanic patients, 

and appeared to have lower receipt of brief intervention relative to white patients. It is unclear 

why black patients have lower receipt of brief interventions among PLWH, but this may be due 

to unique patient or provider level barriers that PLWH experience, including provider-stigma and 

competing health conditions. Black PLWH experience increased community stigma around 

alcohol use,23  and high levels of stress related to their HIV status,51 which could lead to 

decreased comfort in discussing alcohol use with providers. Additionally, in this study, black 

PLWH appeared to have high prevalence of other drug comorbidities (stimulant, opioid, tobacco, 

or other drug use), and the highest numbers of inpatient and outpatient visits. Providers may have 

deprioritized brief interventions when treating PLWH with multiple substance use or other 

comorbidities, leading to decreased receipt of brief interventions.   
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Similar to previous studies, there were differences in receipt of specialty addictions 

treatment such that black patients appeared to have the highest receipt, and had a statistically 

significantly higher receipt of treatment than Hispanic or white patients, with similar receipt of 

care observed for Hispanic and white patients21,52 This may be because black patients appeared 

to be more likely to experience multiple substance use, and to experience alcohol use disorders, 

perhaps indicating greater severity or complexity of drug use disorders and increasing the 

likelihood of referral to specialty addictions treatment. Differences may also be explained by 

contextual factors around alcohol-related risk: black communities are more likely to have social 

norms encouraging alcohol-related care,23,53 and law enforcement is likely to have increased 

presence in black communities23 leading to greater criminalization and court-mandated alcohol 

treatment.54,55  

There are several limitations to this study. Alcohol use was measured using a validated 

alcohol screening tool, the AUDIT-C,56–58 but there may be limitations to the AUDIT-C as it was 

delivered by a clinician, which could have increased social desirability bias39 and could have 

been impacted by patient recall or problems in clinician documentation.59 Brief interventions 

were measured using clinician reported receipt of brief intervention following a prompt from an 

electronic clinical reminder. This method of measuring brief intervention mat not fully capture 

receipt of brief interventions,60,61 and quality of brief interventions was not assessed in this 

study.39 Residual confounding may also exist due to limitations to important covariates not 

included in this dataset, including socioeconomic status, known confounder in the association 

between rurality and both HIV alcohol-related outcomes.62 Finally, results may not be 

generalizable to non-veterans, veterans not linked with care, homeless veterans without a 

documented home zip code or address, or PLWH not included in these three racial/ethnic groups.  
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Even with these limitations, there several implications of this study. While results were 

similar to non-HIV specific populations such that black patients were more likely to receive 

specialty addictions treatment than white patients,21 in this sample of PLWH, black patients were 

less likely to receive brief interventions, a finding that is different from a similar study in a non-

HIV specific VA sample.20 These differences are important and future research is needed to 

better understand observed difference. As black patients may have decreased receipt of brief 

interventions due to competing risk factors, engagement with providers may be needed to 

encourage increased focus on brief interventions. Additionally, increased engagement with 

patients and providers may be needed to encourage use of evidence based AUD medications 

across all racial/ethnic groups. Given the increased risks for PLWH posed by alcohol use, across 

all racial/ethnic groups, effective interventions are needed to increase receipt of alcohol-related 

among PLWH with unhealthy alcohol use.  
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Table 5.12. Descriptive characteristics among male PLWH with unhealthy alcohol use 

overall and across race/ethnicity at first AUDIT-C during the study period (n = 3,242) 

 

 
Overall Black Hispanic White p-value 
n=3,242 (%) n=1,968 (%) n=257 (%) n=1,085 (%)  

Covariates 

Age 
 <50 1,059 (32.7) 563 (29.3) 97 (38.5) 399 (37.3) <0.001 

50-64 1,946 (60.0) 1,257 (65.5) 135 (53.6) 554 (51.8) 
65+ 237 (7.3) 100 (5.2) 20 (7.9) 117 (10.9) 

VA Eligibility Status 
 Full 534 (16.5) 313 (16.3) 51 (20.2) 170 (15.9) 0.003 

<50% SC 670 (20.7) 413 (21.5) 56 (22.2) 201 (18.8) 
Service Connected 2,038 (62.9) 1,194 (62.2) 145 (57.5) 699 (65.3) 

Marital Status 
 Divorced/Separated 1,064 (32.8) 594 (30.9) 81 (32.1) 389 (36.4) 0.111 

 Never married/Single 370 (11.4) 216 (11.3) 38 (15.1) 116 (10.8) 
Married 1,664 (51.3) 1,008 (52.5) 120 (47.6) 536 (50.1) 
Widowed 109 (3.4) 80 (4.2) 10 (4.0) 19 (1.8) 
Missing 35 (1.1) 22 (1.1) 3 (1.2) 10 (0.9) 

Rurality 
 Urban 2,919 (90.0) 1,773 (92.3) 234 (92.9) 912 (85.2) <0.001 

Large Rural 124 (3.8) 69 (3.6) 5 (2.0) 50 (4.7) 
Small Rural 199 (6.1) 78 (4.1) 13 (5.2) 108 (10.1) 

Region 
 Northeast 500 (15.4) 312 (16.3) 54 (21.4) 134 (12.5) <0.001 

Midwest 448 (13.8) 235 (12.2) 15 (6.0) 198 (18.5) 
Southeast 1,763 (54.4) 1,215 (63.3) 106 (42.1) 442 (41.3) 
West 531 (16.4) 158 (8.2) 77 (30.6) 296 (27.7) 

Fiscal year of screen 
 2010 1,217 (37.5) 689 (35.9) 102 (40.5) 426 (39.8) 0.029 

2011 918 (28.3) 529 (27.6) 75 (29.8) 314 (29.3) 
2012 739 (22.8) 472 (24.6) 54 (21.4) 213 (19.9) 
2013 368 (11.4) 230 (12.0) 21 (8.3) 117 (10.9) 

Additional Factors (not included in models) 

Depression 515 (15.9) 308 (16.0) 42 (16.7) 165 (15.4) 0.851 
PTSD 443 (13.7) 285 (14.8) 44 (17.5) 114 (10.7) 0.001 
Other Anxiety 394 (12.2) 166 (8.6) 32 (12.7) 196 (18.3) <0.001 
SMI 488 (15.1) 296 (15.4) 39 (15.5) 153 (14.3) 0.701 
Stimulant Use 928 (28.6) 740 (38.5) 53 (21.0) 135 (12.6) <0.001 
Opioid Use 279 (8.6) 208 (10.8) 21 (8.3) 50 (4.7) <0.001 
Other Drug Use 446 (13.8) 319 (16.6) 28 (11.1) 99 (9.3) <0.001 
Tobacco Use Disorder 1,271 (39.2) 776 (40.4) 80 (31.7) 415 (38.8) 0.028 
Current Tobacco Use (Health Factor) 2,036 (62.8) 1,299 (67.7) 127 (50.4) 610 (57.0) <0.001 
Alcohol Use Disorder 1,605 (49.5) 1,050 (54.7) 112 (44.4) 443 (41.4) <0.001 
Past-year alcohol specific condition 80 (2.5) 42 (2.2) 8 (3.2) 30 (2.8) 0.438 
Past-year alcohol related condition 297 (9.2) 189 (9.8) 24 (9.5) 84 (7.9) 0.190 
Total Outpatient visits in prior year 
 0 36 (1.1) 24 (1.3) 3 (1.2) 9 (0.8) <0.001 

1-4 392 (12.1) 214 (11.1) 32 (12.7) 146 (13.6) 
5-10 788 (24.3) 431 (22.4) 47 (18.7) 310 (29.0) 
11-24 1,035 (31.9) 607 (31.6) 89 (35.3) 339 (31.7) 
>=25 991 (30.6) 644 (33.5) 81 (32.1) 266 (24.9) 

Total inpatient visits in prior year 
 0 2,437 (75.2) 1,380 (71.9) 191 (75.8) 866 (80.9) <0.001 

1 472 (14.6) 317 (16.5) 32 (12.7) 123 (11.5) 

2-3 243 (7.5) 161 (8.4) 25 (9.9) 57 (5.3) 

>=4 90 (2.8) 62 (3.2) 4 (1.6) 24 (2.2) 
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Table 5.13. Predicted prevalence of receipt of alcohol-related care across male white, black, 

and Hispanic positive screens for unhealthy alcohol use (n = 4,296) and alcohol use disorder 

(n = 2,233) 

 
Outcome Black Hispanic White p-value  

 PP (%) 95% CI PP  (%) 95% CI PP  (%) 95% CI 

Among those with Unhealthy Alcohol Use (N = 4,296) 

Receipt of Brief Intervention 
 Unadjusted 55.0*** (47.8, 62.1) 62.9 (53.5, 72.2) 59.9 (54.2, 65.6) 0.059 

Adjusted 55.9 (49.9, 61.9) 59.7 (53.5, 66.0) 59.0 (53.7, 64.4) 0.291 
Receipt of Specialty Addictions Treatment 
 Unadjusted 35.1*** (31.5, 38.6) 21.7** (15.5, 27.8) 16.1* (13.5, 18.6) <0.001 

Adjusted 34.0*** (30.7, 37.3) 21.6 (16.5, 26.7) 17.0* (14.4, 19.6) <0.001 
Receipt of Alcohol Use Disorder Medications 
 Unadjusted 3.9 (3.0, 4.8) 3.5 (1.2, 5.7) 3.2 (2.1, 4.2) 0.606 

Adjusted 3.8 (2.8, 4.7) 3.5 (1.0, 5.9) 3.4 (2.3, 4.5) 0.908 

Among only those with Alcohol Use Disorder (N = 2,233) 

Receipt of Specialty Addictions Treatment 

 Unadjusted 52.1*** (48.2, 56.1) 40.2 (31.0, 49.3) 32.3* (27.4, 37.2) <0.001 

Adjusted 51.8*** (47.9, 55.6) 39.9 (32.1, 47.8) 32.9* (28.1, 37.7) <0.001 
Receipt of AUD Medications 
 Unadjusted 5.6 (4.2, 7.1) 7.6 (3.0, 12.2) 6.1 (4.0, 8.3) 0.670 

Adjusted 5.6 (4.1, 7.1) 7.9 (2.6, 13.1) 6.1 (4.0, 8.3) 0.653 

PP = predicted prevalence 
CI = confidence interval  
Unadjusted: Only adjusted for fiscal year of screen 
Adjusted: adjusted for fiscal year of screen, age, rurality, marital status, VA eligibility status, and region 
 
* Significant difference in relative risk between black and white PLWH at a p < 0.05 level using Wald Test  
** Significant difference in relative risk between Hispanic and white PLWH at a p < 0.05 level using Wald Test 
*** Significant difference in relative risk between black and Hispanic PLWH at a p < 0.05 level using Wald Test 
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Table 5.14. Incidence rate ratios of receipt of alcohol-related care comparing male white, 

black, and Hispanic positive screens for unhealthy alcohol use (n = 4,296) and alcohol use 

disorder (n = 2,233) 

 
Outcome Black relative to White Hispanic relative to White Black relative to Hispanic 

 Odds Ratio 95% CI Odds Ratio 95% CI Odds Ratio 95% CI 

Among those with Unhealthy Alcohol Use (N = 4,296) 

Receipt of Brief 
Intervention 

Unadjusted 0.92 (0.83, 1.01) 1.05 (0.92, 1.20) 0.87 (0.77, 0.99) 
Adjusted 0.95 (0.87, 1.02) 1.01 (0.93, 1.10) 0.94 (0.85, 1.03) 

Receipt of Specialty 
Addictions Treatment 

Unadjusted 2.18 (1.83, 2.60) 1.35 (1.01, 1.80) 1.62 (1.24, 2.11) 
Adjusted 2.00 (1.69, 2.37) 1.28 (0.99, 1.64) 1.57 (1.24, 1.99) 

Receipt of AUD 
Medications 

Unadjusted 1.23 (0.81, 1.88) 1.10 (0.59, 2.03) 1.12 (0.55, 2.29) 
Adjusted 1.10 (0.72, 1.68) 1.01 (0.52, 1.97) 1.09 (0.50, 2.40) 

Among only those with AUD (N = 2,233) 

Receipt of Specialty 
Addictions Treatment 

Unadjusted 1.61 (1.37, 1.89) 1.24 (0.97, 1.59) 1.30 (1.04, 1.62) 

Adjusted 1.57 (1.35, 1.84) 1.21 (0.97, 1.51) 1.30 (1.07, 1.58) 

Receipt of AUD 
Medications  

Unadjusted 0.92 (0.59, 1.43) 1.24 (0.68, 2.28) 0.74 (0.38, 1.43) 

Adjusted 0.91 (0.58, 1.44) 1.28 (0.67, 2.44) 0.71 (0.35, 1.46) 

Unadjusted: adjusted for fiscal year  
Adjusted: adjusted for fiscal year of AUDIT-C screen, age, sex, rurality, marital status, VA eligibility status, and region 
p-values of < 0.05 are bolded  
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Chapter 6. CONCLUSION 

6.1 SUMMARY OF FINDINGS  

In this dissertation, we explored ways in which alcohol use, care, and related outcomes 

differ across rurality and race/ethnicity among VA patients living with HIV (PLWH). Across 

racial/ethnic groups, we examined differences in the association between levels of alcohol use 

and one outcome, mortality, as well as differences in receipt of alcohol-related care. Across 

rurality, we examined differences in patterns of alcohol use, as well as differences in alcohol-

related care. These four papers were presented in Chapters 2-5. This dissertation has important 

implications for patient care among people living with HIV, and identifies several additional 

questions that should be addressed through further research.  

6.1.1 Racial/Ethnic Differences in Alcohol-related Outcomes and Receipt of Care  

In Chapter 2, we studied whether the association between alcohol use and mortality 

varied across race/ethnicity among PLWH and found that while there was increased mortality 

risk among high-risk relative to lower-risk drinkers across all racial/ethnic groups, there were 

differences in mortality risk between racial/ethnic groups among moderate-risk relative to lower-

risk drinkers and within levels of drinking. In Chapter 5, we examined receipt of alcohol-related 

care among PLWH with unhealthy alcohol use and within a subsample of patients with 

documented alcohol use disorders and found racial/ethnic differences in receipt of specialty 

addictions treatment, such that black patients were more likely to specialty addictions treatment.  

The implications of these findings in conjunction is significant. Across all racial/ethnic 

groups, we found increased mortality risk associated with higher-risk levels of drinking, and 

across all racial/ethnic groups we found suboptimal receipt of alcohol-related care. However, we 
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did find some small effects of racial/ethnic differences that appear to influence multiple domains 

of alcohol-related risk. In Chapter 2, we found that black patients had higher mortality risk at 

lower levels of drinking. This differences is perhaps due to competing health risks. Comparing 

prevalence of drug user disorders across/racial ethnic groups we found differences, such that 

black patients appeared to have higher drug use among any drinkers (Chapter 2), and among 

those with unhealthy alcohol use (Chapter 5). Having additional substance use problems in 

addition to unhealthy alcohol use may increase likelihood of receipt of specialty addictions 

treatment among black patients observed in Chapter 5. However, while differences were not 

significant, point estimates suggest that this difference in receipt of care is not consistent across 

multiple domains of care. This difference itself is problematic because comorbid alcohol and 

drug use are bidirectionally related among PLWH,1,2 and should be addressed concurrently, thus 

showing similar trends across care domains. Both of these findings may also be due to larger 

societal trends of stigma and discrimination leading to both increase mortality risk at lower levels 

of drinking,3 and increased receipt of care (through increased criminalization of drinking leading 

to more court-mandated care).4 While future study is needed to understand the impact of 

competing risk factors such as drug use disorders, and explore additional factors that may be 

causing observed differences in receipt of alcohol-related care, these studies also suggest that 

physicians may need increased support to implement brief interventions among people with 

competing substance use disorders among PLWH.  

6.1.2 Differences Across Rurality in Patterns of Alcohol Use and Receipt of Alcohol-Related 

Care  

In Chapter 3, we studied whether patterns of alcohol use varied by rurality among 

PLWH. In this study, we found that patterns of alcohol use vary among PLWH, such that those 
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in small rural communities are less likely to report drinking any alcohol. Among those who do 

drink, more rural PLWH drink at similar or higher levels than urban PLWH. The association 

between rurality and patterns of alcohol use varies across region, neighborhood poverty level, 

and depression status. In sum, these exploratory analyses identify key populations that may have 

increased risk of dangerous alcohol use patterns. In Chapter 4, we studied receipt of alcohol-

related care across rurality. We found that while PLWH in large rural communities have 

increased receipt of brief interventions relative to urban PLWH, PLWH in both large and small 

rural communities have lower receipt of specialty addictions treatment than those in urban 

communities, trends that also appear in a subsample of those with AUD.  

In conjunction, these studies provide an important basis for future studies examining 

differences in alcohol use among PLWH across rurality. We found that across all communities, 

alcohol use among PLWH (and prevalence of unhealthy alcohol use) was common. We also 

found that across all communities, there is suboptimal receipt of alcohol related care. However, 

we found small differences across rurality that may increase alcohol-related risk experienced by 

more rural PLWH. In Chapter 3, we found that while more rural PLWH are less likely to drink 

than urban PLWH, those that do drink may be engaging in high-risk drinking at similar or higher 

levels of alcohol use, indicating an important need for alcohol-related in care in rural 

communities. This care may not be available, however, as in Chapter 4, we also found that 

PLWH in both large and small rural communities are less likely to receive specialty addictions 

treatment. Thus, rural PLWH who may be more likely to drink at high-risk levels may also have 

decreased access to specialty addictions treatment in their communities. Interestingly, we also 

found that regional trends in receipt of care across rurality found in Chapter 4 are reversed in 

prevalence of any alcohol use trends across rurality found in Chapter 3, such that in regions 
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where more rural PLWH drink, there appears to be lower prevalence of receipt of brief 

interventions among those with unhealthy alcohol use in more rural communities.  

6.2 CONCLUDING REMARKS 

In this dissertation, we examined alcohol use, care, and outcomes in vulnerable 

subpopulations of PLWH. We found several concerning trends in alcohol related risk among all 

PLWH, as well as several differences in alcohol use, care, and outcomes among particularly 

vulnerable subpopulations of PLWH such as racial/ethnic minorities and those in more rural 

communities. These differences highlight the importance of considering contextual factors when 

designing interventions to prevent or reduce alcohol use among PLWH. In most ways, 

differences in alcohol use, care, and outcomes experienced by PLWH across race/ethnicity and 

rurality mirror population patterns regardless of race/ethnicity and rurality, as well as the minor 

differences previously observed across these subgroups. Though small, differences identified in 

this dissertation may have implications for care.  

We found that while black PLWH had increased mortality risk at lower-risk levels of 

drinking, they also may have decreased receipt of brief interventions. These trends may be due to 

contextual factors driving racial/ethnic differences in alcohol-related risk, and decreased 

prioritization of brief interventions among patients with competing health factors such as 

substance use. As concurrent substance use and alcohol use is particularly harmful among 

PLWH and is associated with both increased transmission of HIV1 and poorer health outcomes 

among PLWH,5 interventions to encourage providers to increase use of brief interventions with 

these patients should be prioritized.  

While we found that urban PLWH are more likely to drink than more rural PLWH, rural 

PLWH have similar or greater prevalence of high-risk alcohol use. However, more rural PLWH 
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also have lower receipt of specialty addictions treatment than urban PLWH and very low receipt 

of AUD medications. We also found that these differences appeared to depend on additional 

aspects of the lived experience such as region, poverty level, and depression status. This 

disparity in need and receipt of treatment may be particularly problematic for rural PLWH, as 

more rural PLWH may be particularly vulnerable to adverse effects due to alcohol use such as 

decreased access to HIV-related care,6,7 and may have smaller social networks leading to 

increased HIV transmission risk associated with alcohol.8 Future research is needed to examine 

why these differences across race/ethnicity and rurality exist and what implications this has for 

alcohol-related outcomes.   

In sum, this dissertation provides an important initial study of the ways in which alcohol 

use, care, and outcomes vary across vulnerable subpopulations of PLWH. Across all PLWH, 

alcohol use was common, high-risk alcohol use was strongly associated with mortality, and 

receipt of alcohol-related care, particularly AUD medications, was low. Therefore, approaches to 

decrease alcohol use and alcohol-related risk among all PLWH are needed. However, this study 

identifies important differences in both patterns of alcohol use (across rurality) and experience of 

alcohol-related outcomes (across race/ethnicity), that unique risks of particularly vulnerable 

PLWH. Thus, approaches that consider both the full population of those with HIV, as well as 

subgroups that may be particularly vulnerable, are needed.9 To prevent further alcohol-related 

disparities, the influence of the lived experience on alcohol use, care, and outcomes must be 

addressed both in PLWH and beyond.  
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