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ABSTRACT 

Background. Unhealthy alcohol use among persons living with HIV (PLWH) is linked to 

significant morbidity and use of alcohol services may differ by HIV status. Our objective was to 

compare unhealthy alcohol use screening and treatment by HIV status in primary care. 

Methods. Cohort study of adult (≥18 years) PLWH and HIV-uninfected participants frequency-

matched 20:1 to PLWH by age, sex, and race/ethnicity who were enrolled in a large integrated 

healthcare system in the United States, with information ascertained from an electronic health 

record. Outcomes included unhealthy alcohol screening, prevalence, provider-delivered brief 

interventions and addiction specialty care visits. Other predictors included age, sex, 

race/ethnicity, neighborhood deprivation index, depression, smoking, substance use disorders, 

Charlson comorbidity index, prior outpatient visits, insurance type, and medical facility. Cox 

proportional hazards models were used to compute hazard ratios (HR) for the outcomes of time 

to unhealthy alcohol use screening and time to first addiction specialty visit. Poisson regression 

with robust standard errors were used to compute prevalence ratios (HR) for other outcomes. 

Results. 11,235 PLWH and 227,320 HIV-uninfected participants were included. By 4.5 years 

after baseline, most participants were screened for unhealthy alcohol use (85% of PLWH and 

93% of HIV-uninfected), but with a lower rate among PLWH (adjusted hazard ratio [HR] 0.84, 

95% CI 0.82-0.85). PLWH were less likely, compared with HIV-uninfected participants, to 

report unhealthy drinking among those screened (adjusted PR 0.74, 95% CI 0.69-0.79), and 

among those who screened positive, less likely to receive brief interventions (adjusted PR 0.82, 

95% CI 0.75-0.90), but more likely (adjusted HR 1.7, 95% CI 1.2-2.4) to have an addiction 

specialty visit within one year. 
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Conclusions. Unhealthy alcohol use was lower in PLWH, but the treatment approach by HIV 

status differed. PLWH reporting unhealthy alcohol use received less brief interventions and more 

addiction specialty care than HIV-uninfected participants.  

Keywords: HIV; epidemiology; substance abuse; alcohol use; primary care  
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INTRODUCTION 

Unhealthy drinking is common among persons living with HIV (PLWH) (Galvan et al., 

2002), occurring in up to a quarter of HIV patients (Park et al., 2016), with prevalence of alcohol 

use disorders (AUDs) 2 to 4 times higher compared with those without HIV (Cook et al., 2001, 

Chander et al., 2008). Unhealthy drinking is associated with reduced antiretroviral therapy 

(ART) use and adherence (Chander et al., 2006, Matson et al., 2018), worse engagement and 

retention in care (Monroe et al., 2016, Matson et al., 2018), reduced HIV RNA suppression 

(Chander et al., 2006, Matson et al., 2018) and lower CD4 cell counts (Samet et al., 2007). 

Likewise, medical problems associated with unhealthy drinking have increasing prominence in 

the ART era, including cardiovascular disease (Freiberg et al., 2010), liver disease (Bonacini, 

2011), liver cancer (Silverberg et al., 2011), cognitive deficits (Persidsky et al., 2011), and 

depression (Sullivan et al., 2011), and reduced life expectancy (DeLorenze et al., 2011, Marcus 

et al., 2016). Thus, it is essential for HIV care providers to be able to efficiently identify and 

address alcohol use issues in PLWH. 

Unhealthy alcohol use, defined as ≥4 drinks in a day for women and men >65 years of 

age, and ≥5 drinks in a day for men 18-65 years, is not often addressed in healthcare settings 

(Hormes et al., 2012). Providers often fail to discuss alcohol use even when unhealthy use is 

identified (Straussner and Byrne, 2009), and PLWH with alcohol use disorders may be less likely 

than the general population to initiate specialty alcohol treatment (DeLorenze et al., 2011, 

Weaver et al., 2008). PLWH may also be less likely to receive brief alcohol-related intervention 

following positive screens for unhealthy alcohol use, based on prior research in the United States 

Veterans Health Affairs (VA) system (Williams et al., 2017b). When PLWH do reduce 

unhealthy alcohol use, HIV clinical outcomes, including viral suppression and antiretroviral 
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adherence are improved (Satre et al., 2020a). Greater alcohol use has also been shown to track 

closely with adverse changes in the VACS index score, a composite HIV severity and prognostic 

score (Williams et al., 2019). To avoid adverse consequences of unhealthy alcohol use, health 

systems are increasingly implementing routine screening and treatment (Mertens et al., 2015, 

Bradley et al., 2006), although studies evaluating the effectiveness of alcohol interventions 

among PLWH have mixed results (Samet and Walley, 2010, Williams et al., 2017a, Gause et al., 

2018, Chander et al., 2015, Satre et al., 2019).  

To better understand the key barriers faced by PLWH accessing alcohol-related care, we 

leveraged the rich electronic health record (EHR) data from Kaiser Permanente Northern 

California (KPNC), a large integrated healthcare system which implemented routine Screening, 

Brief Intervention and Referral to Treatment (SBIRT) in all adult primary care clinics (Mertens 

et al., 2015). We evaluated the prevalence of screening for unhealthy alcohol use among those 

screened, provider-delivered brief interventions and visits to addiction specialty care in PLWH 

and demographically-matched HIV-uninfected participants identified from the same health 

system. The integrated healthcare delivery model of KPNC provides a unique opportunity to 

study whether disparities exist in the delivery of alcohol-related care for PLWH compared with 

the general population, independent of the key barrier of differential access. We hypothesized 

that even in a setting of well-treated HIV among stably insured PLWH, we would still see 

disparities in alcohol-related care given the many competing demands in busy HIV primary care 

settings, such as the need for ongoing HIV disease management and monitoring of chronic 

conditions.  
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MATERIALS AND METHODS 

Population and Study Design 

The study population was a cohort of 11,235 PLWH and 227,320 HIV-uninfected adult 

(≥18 years of age) participants from KPNC—a large, private, non-profit integrated health system 

providing care to >4 million members. Most PLWH in KPNC are followed by HIV specialists in 

clinics within Departments of Adult and Family Medicine (referred to throughout as primary 

care), and therefore receive both HIV and general medical care from the same providers and 

clinics. These clinics may include a mix of patients with and without HIV. Another less common 

model of care involves PLWH receiving HIV care from HIV specialists within Infectious 

Disease clinics and their other general medical care from non-HIV primary care providers, in 

which case primary care providers are responsible for alcohol-related services. PLWH were 

identified from the KPNC HIV registry, which includes all known cases of HIV infection among 

KPNC members.  

The eligible population included PLWH and HIV-uninfected adults who were active 

KPNC members at some point between July 1st, 2013 (rollout of routine unhealthy alcohol use 

screening in KPNC) and December 31st, 2017. The alcohol SBIRT workflow involves medical 

assistants administering National Institute on Alcohol Abuse and Alcoholism (NIAAA)-based 

unhealthy alcohol screening questions which assess number of unhealthy drinking days (i.e., ≥4 

drinks in a day for women ≥18 and men >65 years of age; ≥5 drinks in a day for men 18-65 years 

of age) over the prior 90 days, and average weekly quantity and frequency of alcohol use, at 

primary care visits. The screening is performed annually for those not reporting unhealthy 

alcohol use and at six months following all positive screens. It is then recommended that patients 

who screen positive for unhealthy drinking receive a brief intervention, as outlined in the 
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NIAAA Clinician Guide (NIAAA, 2016, Willenbring et al., 2009). Specifically, providers were 

trained in brief motivational intervention techniques, and were encouraged to: 1) directly state 

concern that patient is drinking above low-risk limits (by how much per gender and age);  2) link 

drinking to presenting problem and/or ongoing medical concerns; and 3) recommend they cut 

back. Providers were trained to document the brief intervention in the medical record and 

encouraged to refer patients, as clinically appropriate, to Addiction Medicine for further 

assessment and treatment. The training was the same for all providers regardless of whether they 

had PLWH or not on their patient panels.     

The final study population consisted of all eligible PLWH and a sample of HIV-

uninfected participants, frequency matched 20:1 to PLWH by age (5-year categories), gender, 

race/ethnicity (White, Black, Hispanic, other, unknown), and observation start year (2013-2017). 

Start of follow-up was the latest of: KPNC member enrollment start date, 18th birthdate, first 

known to be HIV-infected (for PLWH), or July 1, 2013. Participants were followed until the 

earliest of: achieving outcome of interest, death date, lost-to-follow-up (i.e., >3 months 

continuous gap in health plan membership), or December 31, 2017 (i.e., administrative end of 

the study).  

Measurements 

Main outcomes of interest were unhealthy alcohol screening performed at a primary care 

visit and a positive unhealthy alcohol use screen, with data obtained from structured text fields 

populated by answers to standardized NIAAA-based unhealthy alcohol screening questions.  A 

positive alcohol screen for men <66 years of age was defined as 5+ drinks in a day at least once 

(a “binge” drinking episode) and/or 15+ average weekly drinks in the last 90 days (NIAAA, 

2016). For men ≥66 years of age and all women, a positive alcohol screen was defined as 4+ 
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drinks in a day at least once and/or an average of 8+ average weekly drinks in the last 90 days. 

We further defined frequent unhealthy alcohol use as those with 5 or more days in past 90 days 

with a binge drinking episode (Saitz et al., 2014). We also evaluated follow-up after a positive 

screen including: (1) clinician-delivered brief interventions (International Classification of 

diseases, Revision 9 [ICD-9] V65.49, V65.42; ICD10 Z71.89, Z71.41) documented in the EHR 

within 60 days of a positive alcohol screen, and; (2) addiction medicine and recovery services 

department visit within 365 days of a positive screen (for consistency with prior studies 

(Williams et al., 2017b)).  

The primary exposure of interest was HIV status. Additional key variables extracted from 

the EHR included sex, race/ethnicity (White, Black, Hispanic, other, unknown), neighborhood 

deprivation index (NDI) score (Messer et al., 2006, Stoddard et al., 2013) (categorized into 

quartiles), baseline depression, smoking status (current or non-current), baseline alcohol use 

disorder diagnoses, other baseline substance use disorder diagnoses, modified Charlson 

comorbidity index score excluding AIDS for PLWH (categorized as 0, 1, 2+), number of 

outpatient care visits in prior year, insurance type (commercial, Medicare, Medicaid, other), 

KPNC facility (San Francisco which has largest HIV clinic vs. other clinics), HIV acquisition 

risk group (men who have sex with men [MSM], injection drug users [IDU], heterosexual sex, 

other, unknown), baseline CD4+ T-cell counts (<350, 350 – 499, and 500+), baseline HIV RNA 

levels (<75 or 75+ copies/ml), prior clinical diagnosis of AIDS, and baseline prior antiretroviral 

therapy (ART) use. 

Statistical Analysis 

 We first compared demographics and other potential confounders between all PLWH and 

HIV-uninfected participants using Pearson’s chi-square test for categorical variables and t-tests 
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for continuous variables. Using Kaplan-Meier estimates of the cumulative incidence curves, we 

compared the time to first unhealthy alcohol screen by HIV status. Hazard ratios (HR) by HIV 

status were obtained from Cox proportional hazards models. Adjusted models included terms for 

age (per 10 years), sex, race/ethnicity, neighborhood deprivation index, depression, smoking, 

alcohol use disorders, other substance use disorders, modified Charlson index, prior outpatient 

visits, insurance type, and KPNC facility.  

 Among those screened, we assessed the prevalence of any drinking, unhealthy drinking 

and frequent unhealthy drinking by HIV status. Crude and adjusted prevalence ratios (PR) by 

HIV status were obtained from Poisson regression models with robust standard errors (Zou, 

2004) using Proc Genmod in SAS (Version 9.3, Cary, NC), with adjustment for same terms 

listed above. Among those who reported unhealthy alcohol use, we then reported the prevalence 

of clinician-delivered brief interventions within 60 days, with crude and adjusted PRs by HIV 

status. Among PLWH only, we then identified factors associated with brief interventions with 

additional consideration of HIV-specific factors (HIV transmission risk, CD4, HIV RNA levels, 

clinical AIDS and ART use). Adjusted models included all terms that were statistically 

significant (P<0.05) in univariate models. Similarly, we used Cox models to evaluate the 

association of HIV status and time to first addiction specialty visit within 365 days of a positive 

screen. We also identified factors associated with addiction specialty visits among PLWH. 

Analyses were performed with SAS (Version 9.4; Cary, North Carolina, USA). All 

statistical tests are two-sided, and statistical significance was defined as P<0.05. The study was 

approved by the KPNC and University of California, San Francisco (UCSF) Institutional Review 

Boards and included waivers of written informed consent. 
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RESULTS 

Baseline characteristics 

The study population included 11,235 PLWH and 227,320 HIV-uninfected participants 

who both contributed a mean of 3 years of follow-up per subject, and were similar with respect 

to matching characteristics: mean age at baseline of 47 years; 91% men; 52% White race (Table 

1). PLWH, compared with HIV-uninfected participants, had a higher percentage of current 

smokers (16% vs. 11%), depression history (31% vs. 11%), alcohol use disorder history (11% vs. 

7%), other substance use history (14% vs. 5%), Charlson comorbidity scores of 1 (10% vs. 8%) 

and 2+ (11% vs. 7%), more previous outpatient visits (mean 7.0 vs. 3.4), and a greater 

percentage receiving care at the San Francisco KPNC medical facility (36% vs. 9%). PLWH 

were predominantly MSM (70%), with 86% at baseline with prior ART, most (64%) with CD4+ 

T cell counts ≥500+ cells/µL, and most (82%) with HIV RNA <75 copies/mL  

Unhealthy alcohol use screening 

As shown in Figure 1, there were small differences in the time to first unhealthy use 

screen by HIV status. By 4.5 years after baseline, 85% of PLWH and 93% of HIV-uninfected 

participants had been screened, with an adjusted HR of 0.84 (95% CI 0.82-0.85). The proportion 

reporting any alcohol use among those screened was 42% and 49% for PLWH and HIV-

uninfected participants, respectively, with an adjusted PR of 0.91 (95% CI 0.89-0.94) (Table 2a). 

The proportion reporting unhealthy alcohol use among those screened was 10% and 13% for 

PLWH and HIV-uninfected participants, with an adjusted PR of 0.75 (95% CI 0.71-0.81) (Table 

2b). Finally, the proportion reporting frequent unhealthy drinking among those screened was 3% 

and 4% for PLWH and HIV-uninfected participants, with an adjusted PR of 0.69 (95% CI 0.61-
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0.78) (Table 2c). Of note, of 854 PLWH and 24,174 HIV-uninfected participants who screened 

positive for unhealthy alcohol use, only 14% and 13%, respectively had a prior AUD history. 

Alcohol treatment 

Next, we evaluated receipt of alcohol interventions following a positive alcohol screen. 

Among those reporting unhealthy drinking, PLWH had a lower prevalence of receipt of brief 

interventions compared with HIV-uninfected participants (36% vs. 45%), with an adjusted PR of 

0.82 (95% CI 0.75-0.90) (Table 2d). Similarly, among those who reported frequent unhealthy 

drinking, PLWH were less likely to receive brief interventions compared with HIV-uninfected 

participants (40% vs. 49%), with an adjusted PR of 0.84 (95% CI 0.72-0.98) (Table 2e). 

However, PLWH reporting unhealthy drinking were more likely to have an addiction specialty 

care visit within 365 days. As shown in Figure 2, by one year following a positive unhealthy 

alcohol use screen, 4% of PLWH had an addiction specialty care visit compared with 2% of 

HIV-uninfected participants, with an adjusted HR of 1.7 (95% CI 1.2-2.4). Among those 

reporting frequent unhealthy alcohol use, by 1 year, 8% and 3% of PLWH and HIV-uninfected 

participants, respectively, had an addiction specialty care visit, with an adjusted HR of 2.9 (95% 

CI 1.8-4.7).  

As shown in Table 3, few factors were associated with receiving clinician-based brief 

interventions among PLWH who reported unhealthy drinking. In the adjusted model, factors 

associated with brief interventions included smoking (PR 1.25; 95% CI 1.04-1.50), San 

Francisco facility (PR 0.70; 95% CI 0.58-0.84), and CD4<350 vs ≥500 cells/µl (PR 1.29; 95% 

CI 1.01-1.65). Factors associated with an addiction specialty care visit among PLWH reporting 

unhealthy alcohol use (Table 4) included younger age (HR 0.75 per 10 years older; 95% CI 0.59-

0.94), an alcohol use disorder (HR 3.44; 95% CI 1.60-7.39), more outpatient visits (HR 1.03 per 



 

12 
 

1 visit; 95% CI 1.02-1.04), and an HIV transmission risk of injection drug use compared with 

men who have sex with men (HR 5.40; 95% CI 2.53-11.53).  

 

DISCUSSION 

 In a large cohort study of PLWH and demographically matched HIV-uninfected 

participants with access to care, we found several differences in the delivery of alcohol-related 

services by HIV status. In the first five years following the implementation of routine health 

system-based alcohol screening and follow-up, PLWH had high screening rates (85% screened 

by five years), but overall coverage remained lower than that of HIV-uninfected participants 

(91%). Among those screened, PLWH had a modestly lower prevalence of self-reported 

unhealthy alcohol use compared with HIV-uninfected participants. Among those who screened 

positive for unhealthy alcohol use, we found that PLWH with positive screens were 18% less 

likely to have brief alcohol interventions (36% vs. 45%), but 70% more likely to have an 

addiction specialty care visit (5% vs. 2%) as compared with HIV-uninfected participants. 

Together these results have important implications for alcohol-related care in HIV primary care 

settings, which may have successfully addressed unhealthy alcohol use overall but are left with a 

greater burden of alcohol use disorders. 

The high screening rate afforded by systematic screening in our study is encouraging 

given prior research on this topic. Metsch et al. (Metsch et al., 2008) studied 1225 PLWH in care 

in three large US cities, and noted only 35% of patients reported discussions of alcohol use with 

their providers. Factors associated with an increased likelihood of discussions included prior 

problem drinking, younger age, male sex, Hispanic ethnicity, poor health, and having a good 

relationship with their provider. Among PLWH in the VA, Conigliaro et al. (Conigliaro et al., 
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2003) noted that providers of healthier PLWH (i.e., who had high CD4, undetectable HIV RNA, 

or did not have Hepatitis) were more likely to be unaware of unhealthy alcohol use in their 

patients. Thus, systematic screening has great potential to overcome these and other screening 

disparities. 

Here we observed lower unhealthy alcohol use rates in PLWH compared with HIV-

uninfected participants with 42% and 49%, respectively, reporting any alcohol use and 10% and 

13%, respectively, reporting unhealthy alcohol use. A study of 900 PLWH from the HIV 

Research Network that used the same definition of unhealthy alcohol use as we did in this study 

reported 40% with any alcohol use and 11% with unhealthy alcohol use (Chander et al., 2008), 

which were similar to rates among PLWH in our study. Crane et al. (Crane et al., 2017) studied 

>8000 PLWH in CFAR Network of Integrated Clinical Systems and reported a higher rate of any 

alcohol use (67%) and unhealthy alcohol use (27%) based on AUDIT-C scores. Our study is 

unique in that we compared unhealthy alcohol use rates among PLWH and HIV-uninfected 

participants identified from the same private health system and access to the same services. It is 

possible that the lower unhealthy alcohol use among PLWH in our study is due to more 

interactions with health care providers and the increased emphasis on healthy lifestyle behaviors, 

including drinking below low-risk limits, in HIV primary care clinics. This is in part supported 

by the higher rates of AUDs at baseline for PLWH compared with HIV-uninfected controls (11% 

vs. 7%), but lower current unhealthy drinking rates, consistent with successfully addressing past 

alcohol use problems. Despite these encouraging findings, research suggests that for PLWH, 

adverse effects of alcohol use may be observed at lower drinking levels compared with the 

general population (Edelman et al., 2018). 

Our finding of fewer brief interventions in PLWH is similar to that from another large 



 

14 
 

study of PLWH and HIV-uninfected controls from the VA, which noted a 17% lower likelihood 

of brief interventions following a positive alcohol screen (Williams et al., 2017b). Of note, brief 

intervention rates overall were higher in the VA compared with KPNC with 57% and 74% of 

PLWH and HIV-uninfected controls in the VA with a brief intervention, compared with 42% and 

49% for KPNC, respectively. This difference might be due to a more well-established screening 

program in the VA, which was initiated earlier than KPNC (2007 in the VA compared with 2013 

in KPNC). However, the clinical significance of the observed disparity is unknown given prior 

research noting more limited long-term benefits of alcohol behavioral interventions in PLWH 

(Samet and Walley, 2010). In a VA study of 2101 PLWH, Williams et al. (Williams et al., 

2017a) reported that 77% of patients with unhealthy alcohol use had alcohol brief interventions, 

but this did not result in reductions in alcohol use over time. More recent research shows promise 

(Gause et al., 2018, Chander et al., 2015), including our recent clinical trial (Satre et al., 2019) in 

KPNC demonstrating that motivational interviewing can improve drinking outcomes for PLWH 

in HIV primary care with low motivation at baseline to change drinking habits.  

Despite the reduced likelihood of alcohol brief interventions, it should be noted that 

PLWH were more likely to have an addiction specialty care visit during follow-up. In adjusted 

models, we noted a 1.7-fold higher rate of addiction specialty care visits for those with an 

unhealthy alcohol screen and 2.9-fold higher rate among those with frequent unhealthy screens. 

These results are consistent with the premise that HIV providers at KPNC may be better able to 

triage more severe alcohol issues to alcohol specialty care. HIV providers may also have better 

access to addiction specialty care given the higher burden of substance use in this setting. This 

finding may also explain the reduced prevalence of brief interventions if HIV providers believed 

that unhealthy alcohol use would be more effectively treated along with other substance use in 
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specialty clinics. Few others have evaluated alcohol specialty care initiation by HIV status. The 

VA study (Williams et al., 2017b) found that PLWH were more likely to have an inpatient or 

outpatient visit to specialty addiction care (28% vs. 11% for PLWH and HIV-uninfected 

controls, respectively) but there was no difference in adjusted models. 

In our study, with routine screening and intervention, we did not observe disparities with 

respect to age, sex or race/ethnicity regarding receipt of alcohol brief interventions among 

PLWH reporting unhealthy alcohol use. Those with a smoking history were more likely to 

receive an intervention, which may reflect increased awareness of alcohol problems given the 

close link between smoking and alcohol use. We also noted a trend for more interventions for 

those with lower recent CD4 cell counts, which may reflect more opportunities for intervention 

for those with the greatest HIV clinical need. Similarly, few patient factors except for younger 

age, smoking and AUDs were associated with addiction specialty visits. It is possible that 

insurance coverage characteristics may also impact access, and in unadjusted results, we noted a 

trend for reduced access to addiction specialty care for those with Medicaid or other publicly-

subsidized insurance; however this represented only a small subset of our population. Our prior 

research has not found that other health insurance factors (e.g., deductibles or source of 

insurance) have influenced access to alcohol treatment services within KPNC (Satre et al., 

2020b).    

While it is encouraging that few measured patient-related factors were observed to be 

associated with alcohol treatment, it should be noted that treatments may be also driven by 

provider or health system characteristics. In a survey of 115 HIV providers in New York City, 

Strauss et al. (Strauss et al., 2009) noted that HIV providers were more likely to report routine 

screening and brief interventions if they had smaller caseloads, had more information on the 
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harmful effects of alcohol on HIV outcomes, had greater years practice experience, and had 

greater self-efficacy to support alcohol reduction in their patients. In our study, we noted a lower 

likelihood of alcohol brief interventions for the San Francisco clinic, which may reflect 

competing clinical priorities in serving the largest HIV clinic population in KPNC. Further 

research is needed regarding provider and system-level factors that may impact delivery of 

alcohol-related care for PLWH, such as the integration of behavioral health specialists in HIV 

clinics, better access to alcohol specialty care as discussed above, and the HIV care model used. 

For example, most PLWH in KPNC are followed by HIV specialists within adult family 

medicine clinics, with HIV and general medical care provided by the same provider, while some 

PLWH are followed in infectious disease clinics, with general medical care provided by non-

HIV PCPs. 

Some limitations of the study should be noted. First, although the sample is comparable 

to insured PLWH (including patients with Medicaid, Medicare, and private insurance obtained 

via health exchanges), results may not be generalizable to women or to the uninsured. Similarly, 

the setting is a closed integrated healthcare system, and some features of SBIRT delivery may 

not be feasible in other settings (e.g., near universal delivery of alcohol screening to all 

members). Thus, while we anticipate excellent internal validity for study findings, caution is 

warranted regarding generalizability. However, findings may be generalizable to other integrated 

health care systems and to patient populations with access to robust alcohol screening and 

treatment programs. Second, alcohol and tobacco use may be underreported, and the level of 

detail recorded for EHR-derived risk factors only allowed for broad categorizations (e.g., 

current/former/never smoked). Although it is unknown whether differences in reporting of 

substance use exist by HIV status, it remains possible that the lower prevalence of unhealthy 
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alcohol use for PLWH is explained by greater reluctance to disclose alcohol or other substance 

use than HIV-uninfected participants. It is conceivable, for example, that admitting alcohol use 

or other substance use may be seen as stigmatizing or embarrassing in the context of the 

generally strong relationship that PLWH have with their providers (Hormes et al., 2012). It is 

also possible that some clinicians did not document alcohol brief interventions during clinical 

encounters although it should be noted that all clinical encounters in the health system require 

clinicians to enter primary and often multiple secondary diagnostic codes. Clinicians were 

trained to enter these brief intervention diagnostic codes as part of the system-wide training for 

the alcohol screening initiative, and this training was the same for providers that do and do not 

care for PLWH. To further encourage guideline compliance, alcohol screening and brief 

intervention rates by clinic and provider are tracked regionally and performance feedback at the 

facility and individual provider and medical assistant level disseminated and reviewed on a 

monthly basis. 

An additional limitation was small sample size for some analyses. For example, 

evaluation of time to first addiction specialty visit is most relevant for those who reported 

frequent unhealthy drinking, but the small sample size precluded an analysis in the PLWH 

subset. We also do not know the specific reasons for addiction specialty care visits which may be 

for alcohol or other substance use issues. The major strength of our study is the use of a large, 

well characterized population of PLWH and matched HIV-uninfected participants from the same 

integrated healthcare system. Since KPNC implemented routine alcohol screening and treatment 

protocols for all members, regardless of HIV status, this study setting inherently controls for 

many ecologic, provider and system level factors. Another strength of the study is the availability 

of a comprehensive EHR, resulting in comprehensive ascertainment of study measures including 
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alcohol screening and treatment outcomes.  

In summary, we noted important differences in alcohol screening and treatment for 

PLWH and demographically-matched HIV-uninfected participants with access to care. First, we 

determined that the prevalence of unhealthy alcohol use was lower in PLWH, which may reflect 

greater prior attention to the health impacts of unhealthy alcohol use in this population. We also 

noted lower alcohol brief intervention rates but higher rates of addiction specialty care initiation 

for PLWH, which may reflect improved triage of more severe alcohol problems by HIV primary 

care providers. However, the lower alcohol brief intervention rates among PLWH suggest further 

research is needed regarding the integration of HIV and alcohol services in primary care, given 

the increasingly complex medical needs of an aging HIV patient population.   
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FIGURE LEGENDS 

Figure 1. Time to primary-care based alcohol screening for persons living with HIV and 

HIV-uninfected participants. Percentage screened for unhealthy alcohol use obtained from 

Kaplan-Meier curves and displayed with solid red line for persons living with HIV and dashed 

blue line for HIV-uninfected participants.  Numbers adjacent to curves are the percentage 

screened at each year following baseline. Crude and adjusted hazard ratios (HR) from Cox 

Proportional Hazards models are also shown. Adjusted models include terms for age, sex, 

race/ethnicity (Black, White, Hispanic, Other/Unknown), modified Charlson index (excluding 

AIDS), prior outpatient visits, census-based SES, smoking, depression, alcohol specific 

substance use disorder, and insurance, and KPNC facility. 

 

Figure 2. Time to first visit to addiction specialty care for persons living with HIV and 

HIV-uninfected participants reporting unhealthy drinking. Results shown for (a) those 

reporting unhealthy alcohol use (4+/5+ drinks in a day at least once or average 8+/15+ drinks in 

a week for women/men); and (b) those reporting frequent unhealthy alcohol use (: 4+/5+ drinks 

in a day for 5 or more days in past 90 days. Percentage with an addiction specialty care visit 

obtained from Kaplan-Meier curves and displayed with solid red line for persons living with HIV 

and dashed blue line for HIV-uninfected participants. Numbers adjacent to curves are the 

percentage screened by one year. Crude and adjusted hazard ratios (HR) from Cox Proportional 

Hazards models are also shown. Adjusted models include terms for age, sex, race/ethnicity 

(Black, White, Hispanic, Other/Unknown), neighborhood deprivation index, KPNC facility, and 

insurance type.  
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Table 1. Baseline characteristics 

Characteristic PLWH 

n=11,235 

HIV-uninfected 

n=227,320 

P-value1 

Mean years follow-up/subject (SD) 3.1 (1.6) 3.2 (1.6) <0.001 

Mean age, years (SD) 47.3 (12.3) 47.4 (14.0) <0.001 

Sex, %   0.887 

 Men 10,166 (90.5%) 205,782 (90.5%)  

 Women 1,069 (9.5%) 21,538 (9.5%)  

Race/ethnicity, %   0.990 

 White 5,864 (52.2%) 118,116 (52.0%)  

 Black 1,873 (16.7%) 38,181 (16.8%)  

 Hispanic 1,993 (17.7%) 40,497 (17.8%)  

 Other 1,055 (9.4%) 21,480 (9.5%)  

 Unknown 450 (4.0%) 9,046 (4.0%)  

Neighborhood deprivation index2, %   <0.001 

        Quartile 1 (least deprived) 3,112 (28.2%) 55,691 (24.8%)  

 Quartile 2 2,362 (21.4%) 56,513 (25.2%)  

 Quartile 3 2,605 (23.6%) 56,224 (25.1%)  

 Quartile 4 (most deprived) 2,966 (26.9%) 56,013 (25.0%)  

History of depression, %  3,490 (31.1%) 25,614 (11.3%) <0.001 

Current smokers, %  1,766 (15.7%) 24,321 (10.7%) <0.001 

History of alcohol use disorder, % 1,184 (10.5%) 14,853 (6.5%) <0.001 

History of other substance use disorder, 

% 

1,558 (13.9%) 10,524 (4.6%) <0.001 

Charlson comorbidity index, %   <0.001 

          0 8,892 (79.2%) 191,875 (84.4%)  

          1 1,103 (9.8%) 19,043 (8.4%)  

          2+ 1,240 (11.0%) 16,402 (7.2%)  

Mean number outpatient visits (SD) 7.0 (13.7) 3.4 (7.8) <0.001 

Insurance Type, %   <0.001 

          Commercial 8,758 (78.0%) 192,757 (84.8%)  

          Medicare 2,070 (18.4%) 27,857 (12.3%)  

          Medicaid 228 (2.0%) 4,072 (1.8%)  

          Other 179 (1.6%) 2,634 (1.2%)  

San Francisco KPNC Facility, % 4,084 (36.4%) 20,599 (9.1%) <0.001 

PLWH, persons living with HIV; SD, standard deviation 
1 Based on Pearson’s chi-square test for categorical variables and t-test for continuous variables. 
2 Neighborhood Deprivation Index based on Messer et al.(Messer et al., 2006)  
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Table 2. Alcohol screening and brief interventions results among persons living with HIV and HIV-

uninfected participants 

a. Any drinking 

HIV status % Crude PR3 (95% CI; P) Adjusted PR3 (95% CI; P) 

PLWH 3,610/8,650 (41.7%) 0.86 (0.83-0.88; <0.001) 0.91 (0.89-0.94; <0.001) 

HIV-uninfected 91,239/186,987 (48.8%) 1 (reference) 1 (reference) 

b. Any unhealthy drinking1   

HIV status % Crude PR3 (95% CI; P) Adjusted PR3 (95% CI; P) 

PLWH 854/8,650 (9.9%) 0.76 (0.72-0.81; <0.001) 0.75 (0.71-0.81; <0.001) 

HIV-uninfected 24,174/186,987 (12.9%) 1 (reference) 1 (reference) 

 c. Frequent unhealthy drinking2 

HIV status % Crude PR3 (95% CI; P) Adjusted PR3 (95% CI; P) 

PLWH 263/8,650 (3.0%) 0.72 (0.64-0.81; <0.001) 0.69 (0.61-0.78; <0.001) 

HIV-uninfected 7,874/186,987 (4.2%) 1 (reference) 1 (reference) 

d. Brief interventions among those reporting unhealthy drinking1 

HIV status % Crude PR3 (95% CI; P) Adjusted PR3 (95% CI; P) 

PLWH 311/854 (36.4%) 0.82 (0.75-0.90; <0.001) 0.82 (0.75-0.90; <0.001) 

HIV-uninfected 10,757/24,174 (44.5%) 1 (reference) 1 (reference) 

e. Brief interventions among those reporting frequent unhealthy drinking2 

HIV status % Crude PR3 (95% CI; P) Adjusted PR3 (95% CI; P) 

PLWH 105/263 (39.9%) 0.82 (0.70-0.95; 0.008) 0.84 (0.72-0.98; 0.023) 

HIV-uninfected  3,857/7,874 (49.0%) 1 (reference) 1 (reference) 

PLWH, persons living with HIV; PR, prevalence ratio 
1Unhealthy drinking: 4+/5+ drinks in a day at least once or average 8+/15+ drinks in a week for 

women/men 
2Frequent unhealthy drinking: 4+/5+ drinks in a day for 5 or more days in past 90 days 
3Prevalence ratio (PR) from Poisson regression with robust standard errors. Adjusted PR includes terms for 

age, sex, race/ethnicity, modified Charlson index (excluding AIDS), prior outpatient visits, neighborhood 

deprivation index, smoking, alcohol and other substance use disorders, depression, KPNC facility, and 

insurance type. 

 

 

 

 

 

 



 

28 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3. Characteristics associated with brief interventions among persons living with 

HIV (PLWH) who screened positive for unhealthy alcohol use  

 Unadjusted Adjusted2 

Characteristic PR1 (95% CI) P PR1 (95% CI) P 

Age, years (per 10 years) 1.03 (0.96-1.10) 0.446   

Female sex 1.00 (0.67-1.49) 0.994   

Race/ethnicity     

 White 1 (reference)    

 Black 1.07 (0.81-1.42) 0.622   

 Hispanic 1.12 (0.89-1.41) 0.320   

 Other/Unknown 1.03 (0.79-1.36) 0.813   

Neighborhood deprivation index3     

     Quartile 1 (least deprived) 1 (reference)    

 Quartile 2 0.76 (0.58-1.00) 0.048 0.70 (0.54-0.92) 0.011 

 Quartile 3 0.90 (0.70-1.16) 0.420 0.78 (0.60-1.01) 0.058 

 Quartile 4 (most deprived) 1.11 (0.90-1.38) 0.331 0.96 (0.77-1.19) 0.697 

Charlson comorbidity index     

 0 1 (reference)  1 (reference)  

 1 0.61 (0.38-0.98) 0.040 0.65 (0.41-1.04)  0.074 

 2+ 0.97 (0.67-1.41) 0.889 1.03 (0.72-1.47) 0.865 

Depression 0.94 (0.76-1.16) 0.561   

Current smokers 1.24 (1.03-1.49) 0.022 1.25 (1.04-1.50) 0.019 

Alcohol use disorder 1.12 (0.89-1.41) 0.335   

Other substance use disorder 1.17 (0.93-1.48) 0.182   

Prior outpatient visits (per 1 visit) 0.98 (0.95-1.01) 0.254   

Insurance Type     

 Commercial/Private 1 (reference)    

 Medicare/Medicaid/Other 1.14 (0.89-1.46) 0.313   

San Francisco KPNC Facility 0.71 (0.60-0.85) <0.001 0.70 (0.58-0.84) <0.001 

HIV transmission risk     

 Men who have sex with men 1 (reference)    

 Injection drug use 1.24 (0.91-1.71) 0.177   

 Hetero/Other/Unknown 1.14 (0.91-1.43) 0.256   

CD4+ T-cells/µl     

 <350 1.35 (1.05-1.72) 0.017 1.29 (1.01-1.65) 0.041 

 350-499 0.89 (0.67-1.19) 0.420 0.89 (0.67-1.18)  0.409 

 500+ 1 (reference)  1 (reference)  

HIV RNA≥75 copies/ml 1.19 (0.94-1.51) 0.158   

Prior clinical AIDS 1.04 (0.87-1.25) 0.670   

Prior antiretroviral therapy use 0.93 (0.71-1.22) 0.600   
1Prevalence ratio (PR) from Poisson regression with robust standard errors.  
2Adjusted model includes terms that reached statistical significance in unadjusted model. 
3Neighborhood Deprivation Index based on Messer et al.(Messer et al., 2006) 
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Table 4. Characteristics associated with addiction specialty care visits among persons living 

with HIV (PLWH) with unhealthy alcohol use  

 Unadjusted1 Adjusted1 

Characteristic PR (95% CI) P PR (95% CI) P 

Age, years (per 10 years) 0.76 (0.61-0.95) 0.017 0.75 (0.59-0.94) 0.014 

Female sex 0.50 (0.07-3.54) 0.486   

Race/ethnicity     

 White 1 (reference)    

 Black 1.46 (0.65-3.28) 0.366   

 Hispanic 0.39 (0.12-1.28) 0.119   

 Other/Unknown 0.74 (0.26-2.09) 0.571   

Neighborhood deprivation index2     

     Quartile 1 (least deprived) 1 (reference)    

 Quartile 2 0.49 (0.18-1.31) 0.154   

 Quartile 3 0.74 (0.31-1.75) 0.494   

 Quartile 4 (most deprived) 0.72 (0.33-1.58) 0.407   

Charlson comorbidity index     

 0 1 (reference)    

 1 1.10 (0.35-3.50) 0.866   

 2+ 0.86 (0.21-3.50) 0.837   

Depression 1.56 (0.82-3.00) 0.178   

Current smokers 2.12 (1.14-3.95) 0.018 1.36 (0.74-2.51) 0.325 

Alcohol use disorder 4.31 (2.34-7.95) <0.001 3.44 (1.60-7.39) 0.002 

Other substance use disorder 3.99 (2.14-7.42 <0.001 1.53 (0.67-3.50) 0.317 

Prior outpatient visits (per 1 visit) 1.03 (1.02-1.04) <0.001 1.03 (1.02-1.04) <0.001 

Insurance Type     

 Commercial/Private 1 (reference)    

 Medicare/Medicaid/Other 0.63 (0.20-2.00) 0.427   

San Francisco KPNC Facility 1.93 (0.97-3.84) 0.061   

HIV transmission risk     

 Men who have sex with men 1 (reference)  1 (reference)  

 Injection drug use 4.99 (2.52-9.90) <0.001 5.40 (2.53-11.53) <0.001 

 Hetero/Other/Unknown 0.78 (0.28-2.23) 0.648 0.90 (0.31-2.60) 0.850 

CD4+ T-cells/µl     

 <350 1.16 (0.45-2.99) 0.760   

 350-499 0.90 (0.35-2.33) 0.829   

 500+ 1 (reference)    

HIV RNA≥75 copies/ml 1.59 (0.73-3.46) 0.243   

Prior clinical AIDS 0.67 (0.33-1.36) 0.267   

Prior antiretroviral therapy use 1.37 (0.43-4.38) 0.591   
1Prevalence ratio (PR) from Poisson regression with robust standard errors. Adjusted PR includes 

terms that reached statistical significance in unadjusted model. 
2Neighborhood Deprivation Index based on Messer et al.(Messer et al., 2006) 


