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Abstract

We evaluated associations between levels of alcohol use and HIV care continuum components
using national Veterans Aging Cohort Study data for all patients with HIVV and AUDIT-C
screening (2/1/2008-9/30/14). Poisson regression models evaluated associations between alcohol
use levels (non-drinking, low-, medium-, high-, and very high-level drinking) and: 1) engagement
with care (documented CD4 cells/pl or viral load copies/mL labs), 2) ART treatment (=1
prescription), and 3) viral suppression (HIV RNA<500 copies/ml) within one year. Among 33,224
patients, alcohol use level was inversely associated with all care continuum outcomes (all
p<0.001). Adjusted prevalence of care engagement ranged from 77.8% (95% CI 77.1%-78.4%)
for non-drinking to 69.1% (66.6%—71.6%) for high-level drinking. The corresponding range for
ART treatment was 74.0% (73.3%~74.7%) to 60.1% (57.3%-62.9%) and for viral suppression was
57.3% (56.5%-58.1%) to 38.3% (35.6%—41.1%). Greater alcohol use is associated with
suboptimal HIV treatment across the HIV care continuum.

Keywords
HIV; care continuum; treatment cascade; antiretroviral therapy; viral suppression; alcohol

INTRODUCTION

In the U.S., approximately 1.1 million people are living with human immunodeficiency virus
(HIV).1=4 Though infectious and previously fatal, HIV has increasingly become a
preventable chronic disease. This epidemiologic transition was made possible through
medical advances— and antiretroviral therapy (ART) specifically—that help preserve health
and decrease risk of transmission.>: These advances have highlighted the importance of
ensuring all persons living with HIV know their status and obtain recommended care to
reduce HIV-related morbidity and mortality and new infections. Thus, national and
international agencies now monitor care targets considered essential for effective treatment
and prevention of future infections to gauge progress and care gaps.5-12 These targets,
collectively referred to as the HIV care continuum,® include: 1) diagnosis, 2) linkage to
medical care, 3) engagement with HIV medical care, 4) treatment with ART, and 5)
achievement of viral suppression.

Alcohol use is common among people living with HIV (PLWH). In the U.S., 54% of PLWH
report any alcohol use and 25% report any heavy episodic drinking, an unhealthy pattern of
use known to adversely influence multiple health outcomes.13 Alcohol use is associated with
HIV care including: testing4-16 and diagnosis;1’ care engagement,18 quality,1® and
retention;29-23 receipt and use of ART;24:25 and potentially viral suppression.26-28 Thus,
alcohol use may represent a modifiable influence on HIV care continuum targets.2928
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However, previous studies offer limited information on the influence of alcohol use on HIV
care continuum targets in the U.S. for several reasons. First, most studies have been
conducted within samples of PLWH living outside of the U.S.17:2425.27 or in recruited
samples with limited generalizability.18:30.31 Second, existing studies do not assess multiple
components of the HIV care continuum in a single sample of PLWH, limiting understanding
of the effect of alcohol use across care targets. Third, studies have used limited measures of
alcohol use, and most have assessed dichotomous measures of consumption and/or severity
as predictors,21:23 [imiting understanding of levels of consumption at which risk of
undertreatment is increased.

The U.S. Veterans Health Administration (VA) offers a unique opportunity to investigate
associations between alcohol use and clinical components of the HIV care continuum in a
large national sample of PLWH receiving healthcare, a population who should theoretically
have equal access to all components of the HIV care continuum. The VA is the nation’s
largest integrated healthcare system and largest provider of HIV care.32:33 The VA also
routinely screens nearly all outpatients annually for unhealthy alcohol use34 using a
validated screening instrument3® shown to be a strong scaled measure of alcohol
consumption.36 Therefore, in a national sample of VA PLWH, we evaluated the association
between level of alcohol use and three clinical components of the HIV care continuum:
engagement with HIV care, treatment with ART, and viral suppression. We hypothesized
that level of alcohol use would have a dose-dependent association with HIV care continuum
measures such that greater levels of alcohol use would be associated with decreased receipt
and worse outcomes of care.

METHODS

Data Source and Sample.

Measures.

This retrospective cohort study used national electronic health records (EHR) data from the
Veterans Aging Cohort Study (VACS)32:37 to identify all VA patients with documented HIV
between 2/1/2008 and 9/30/2014 who also had documented alcohol screening. International
Classification of Disease, Ninth Revision, Clinical Modification (ICD-9-CM) codes were
used to identify HIV infection, defined as documentation of 2 outpatient or 1 inpatient
diagnosis code(s) for AIDS (042) and/or HIV infection (V08).32:38

Predictor.—Level of alcohol use was measured using the 3-item Alcohol Use Disorders
Identification Test Consumption (AUDIT-C) questionnaire, which is administered annually
to over 90% of established outpatients in the VA and documented in the EHR.34 Scores on
the AUDIT-C range from 0 to 12, with scores of =3 (women)3° and =4 (men)*? optimizing
sensitivity and specificity for unhealthy alcohol use.3> Each patient’s first documented
AUDIT-C score after enrollment in VACS was used to categorize patients into five levels of
alcohol use, reflecting non-drinking (AUDIT-C score 0 points), low- (AUDIT-C 1-3 men/1-
2 women), medium- (AUDIT-C 4-5 men/3-5 women), high- (AUDIT-C 6-7), and very
high- (AUDIT-C 8-12) level drinking. These categories were selected based on previous
research demonstrating increased consumption, severity, and probability of alcohol
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dependence associated with increasing AUDIT-C scores3641 and previous studies that have
identified clinically meaningful differences in risk of medical and surgical outcomes across
similar AUDIT-C categories,2-55

Outcome Measures.—Three outcomes were derived to reflect clinical elements of the
HIV care continuum. Engagement with HIV care was measured based on the presence of
documented CD4 (cells/ul) or viral load (copies/mL) laboratory values. Treatment with ART
was defined as having at least one filled prescription for any antiretroviral medication (see
Appendix 1 for list of medications). Viral Suppression was measured based on having HIV
RNA <500 copies/ml based on the first available lab measure following alcohol screening.
All outcomes were assessed in the 0-365 days following the first documented AUDIT-C.
Assessment of the first two components of the HIV care continuum—HIV diagnosis and
linkage to care—was not possible due to studying a national sample of patients who used
VA healthcare and had HIV diagnoses at the time of the study.

Other measures.—Age in years was measured at the time of alcohol screening and
categorized (<50, 50-65, >65) for descriptive purposes. Gender (male/female) and race/
ethnicity (non-Hispanic black, Hispanic, non-Hispanic white and other/unknown) were
measured based on documentation in the EHR. Because HIV care has changed over time,
year of AUDIT-C screening was measured. Consistent with previous research,%8 ICD-9-CM
codes documented in the year prior to alcohol screening were used to generate dichotomous
measures of any alcohol use disorder (diagnosis for alcohol abuse, dependence, or alcohol-
attributable conditions, e.g., alcoholic cirrhosis), any non-alcohol substance use disorder
(diagnosis for opioid, stimulant, cannabis, or other drug use disorders) and any mental health
disorder (diagnosis for depressive disorder, anxiety, or serious mental illness including
schizophrenia, bipolar disorder, and schizoaffective disorder).

First, descriptive analyses were conducted to describe patient characteristics and the number
and proportion of patients with each level of alcohol use. Second, modified Poisson
regression models with robust error variances®’ were fit to estimate the relative risk and 95%
confidence interval (Cl) of each binary HIV care continuum outcome for each level of
alcohol use relative to non-drinking. Modified Poisson regression models were used to
estimate relative rates because outcomes were expected to be common.” Non-drinking was
used as the referent category because we hypothesized based on previous research
(summarized in Williams 201628) that the likelihood of HIV care outcomes would be lower
(worse) at any level of alcohol use relative to none. Models were first unadjusted and then
adjusted for demographics, year of AUDIT-C screening, and any mental health or non-
alcohol substance use disorder, to assess the potential influence of alcohol use on HIV care
components independent of other factors that may be associated with HIV treatment receipt
and outcomes. For each regression model, we tested whether the relationship between level
of alcohol use and each binary outcome was linear using orthogonal polynomial contrast
tests.
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Third, to understand the magnitude of differences, we estimated the predicted prevalence
and 95% CI of each outcome for each level of alcohol use using the Poisson regression
models. For adjusted models, the predicted prevalence of each outcome was obtained using
recycled prediction methods, which hold covariates constant while allowing AUDIT-C
category to vary. This approach enables assessment of the magnitude of differences in each
HIV care continuum outcome attributable to the level of alcohol use. Because all patients
with HIV should be targeted for all components of the care continuum, primary analyses
were conducted in the full sample of all patients with HIV and alcohol screening.

Fourth, we undertook three sets of secondary analyses. Consistent with approaches used to
monitor progress and identify key HIV prevention and care needs nationally, secondary
analyses were conducted to assess two outcomes (treatment with ART and viral suppression)
among only those in the subpopulation targeted at that stage. Specifically, we examined
treatment with ART only among those who met criteria for HIV treatment engagement and
viral suppression only among those being treated with ART. Next, because alcohol use
disorder (AUD) is another indicator of alcohol use, and AUD diagnosis may influence HIV
care received and/or the extent to which level of alcohol use influences HIV care, we
assessed the main effect of AUD on HIV care continuum outcomes, and examined whether
AUD modified the effect of levels of alcohol use on care continuum outcomes. Specifically,
we repeated primary analyses with AUD as the predictor variable (excluding level of alcohol
use) and then, in each model, added level of alcohol use and tested the interaction with
AUD. Finally, because the AUDIT-C assessment of non-drinking does not differentiate
between persons with lifetime abstinence and those who abstain in response to illness (*sick-
quitters”>8) we repeated primary analyses only among PLWH reporting past-year alcohol
use (AUDIT-C >0) using low-level alcohol use as the referent category.

All analyses were conducted using Stata 14 software.>® The study, including waivers of
written consent and HIPAA authorization, was approved by Internal Review Boards at VA
Connecticut Healthcare System and VA Puget Sound. The VACS study is approved by Yale
University, and this study was overseen and approved by the VACS Alcohol and Behavior
Intervention Core.

Between 2/1/2008 and 9/30/2014, there were 33,224 patients with documented HIV and
alcohol screening who were thus eligible. Characteristics of the sample are described in
Table I. Most were male and age 50 and above; nearly half were of black race/ethnicity.
Comorbid mental health and substance use disorders were common—14.2%, 12.8% and
36.4% had a diagnosed alcohol, substance use, and mental health disorder, respectively.

Among eligible patients, 46.5% had AUDIT-C scores consistent with non-drinking, while
39.1% had AUDIT-C scores consistent with low-, 8.1% with medium-, 2.7% with high-, and
3.7% with very high-level drinking. Further, 25,833 (77.8%) were engaged in HIV treatment
in the year following alcohol screening, 21,764 (65.5%) were treated with ART, and 18,449
(55.5%) had achieved viral suppression. Among the 25,833 PLWH who were engaged in
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HIV treatment, 21764 (84.3%) were treated with ART, and among the 21,764 meeting
criteria for ART treatment, 16,826 (77.3%) were virally suppressed.

Patients with medium-, high-, and very high-level alcohol use were significantly less likely
than patients with non-drinking to meet criteria for all HIV care continuum outcomes in all
models with one exception: in unadjusted analyses, the likelihood of engagement with HIV
treatment did not differ for those with high-level alcohol use compared to those with non-
drinking at the p<0.05 level (Table II). Findings regarding low-level drinking were mixed
(Table I1). Specifically, relative to patients with non-drinking, patients with low-level
drinking had greater likelihood of engagement in HIV care and treatment with ART in both
unadjusted and adjusted analyses. However, likelihood of viral suppression was lower
among those with low-level drinking than those with non-drinking in unadjusted analyses,
but the two groups did not differ after adjustment for other factors (Table 11). There was a
significant (inverse) linear trend between level of alcohol use and all three domains of the
HIV care continuum in both unadjusted and adjusted analyses.

The unadjusted predicted prevalence of patients engaged with HIV medical care ranged
from 77.7% (95% CI 77.0% — 78.3%) among patients with non-drinking to 70.6% (95% ClI
68.1% — 73.2%) among patients with very-high level alcohol use (Figure 1). The
corresponding range for treatment with ART was 73.5% (95% CI 72.8% — 74.2%) to 59.3%
(95% CI 56.5% — 62.0%) and for viral suppression was 58.0% (95% CI 57.2% — 58.8%) to
37.4% (95% CI 34.7% — 40.1%). Adjusted prevalence estimates were very similar (Figure
1).

In secondary analyses assessing treatment with ART only among those who met criteria for
HIV treatment engagement, and assessing viral suppression only among those treated with
ART, findings were similar (Table I11, Appendix 2). Specifically, among patients engaged in
care, those with medium-, high-, and very high-level drinking were less likely than those
with non-drinking to be treated with ART in both unadjusted and adjusted analyses, though
no differences between patients with low-level and non-drinking were observed (Table 11I,
Appendix 2). Among patients treated with ART, patients with all levels of alcohol use were
less likely to be virally suppressed than those with non-drinking. Significant linear trends
between level of alcohol use and each outcome were observed in all models (Table 111,
Appendix 2).

Findings of secondary analyses assessing associations between AUD on HIV care
continuum outcomes are presented in Table 1V and Figure 2. AUD diagnosis was associated
with increased likelihood of engagement in HIV medical care in unadjusted analyses, but no
differences were observed after adjustment. AUD diagnosis was associated with decreased
likelihood of treatment with ART and viral suppression in both unadjusted and adjusted
analyses. Interactions between AUD and level of alcohol use were non-significant in all
models (p-values for interaction terms in unadjusted and adjusted models, respectively, were
0.55 and 0.48 for care engagement, 0.27 and 0.26 for ART treatment, and 0.19 and 0.24 for
viral suppression). In analyses only among PLWH reporting any past-year alcohol use, with
low-level alcohol use as the referent category, relative risks followed a similar pattern as in
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primary analyses, and significant linear trends between level of alcohol use and each
outcome were observed in all models (data not shown).

DISCUSSION

In this national sample of PLWH receiving VA healthcare, progressively higher levels of
alcohol use were associated with progressively increased risk of suboptimal HIV treatment
across three measures of the HIV care continuum. Relative to PLWH reporting no alcohol
use, those with the highest-level alcohol use were nearly 10% less likely to engage in care,
nearly 20% less likely to be treated with ART, and more than 30% less likely to be virally
suppressed. Only slightly more than one-third of patients with the highest levels of drinking
were virally suppressed—the ultimate goal of HIV treatment.

This is the first study to our knowledge to assess the association between levels of alcohol
use and multiple stages of the HIV care continuum in a single large U.S. sample. This is also
the first study to present estimates of the prevalence of care continuum outcomes both for
the entire sample of PLWH and for subsamples of patients specifically targeted at each stage
of the HIV care continuum, consistent with U.S. Centers for Disease Control
recommendations for monitoring progress and identifying key HIV prevention and care
needs. Results are consistent with those of previous studies and strengthen the evidence
regarding the potential influence of alcohol use on meeting HIV care continuum targets.

Findings specifically support those of earlier studies that identified alcohol use as a risk
factor for lower engagement in HIV care,21-23.27.60 treatment with ART 24:25.27 and viral
suppression.26:27 Moreover, this study newly demonstrated a dose-dependent association
between alcohol use and three HIV care continuum outcomes such that PLWH reporting
alcohol use at medium, high, and very high levels had progressively lower likelihood of all
care continuum outcomes relative to patients who reported non-drinking. Further, in
secondary analyses, diagnosis for AUD was associated with lower likelihood of treatment
with ART and viral suppression. However, AUD diagnosis was not associated with
engagement in care after adjustment, a finding that could be due to greater illness severity
among PLWH with AUD, which may increase motivation to engage in HIV care.

Previous research investigating associations between alcohol use and HIV severity and/or
control (i.e., viral suppression), has had mixed findings.27:28:61 Specifically, several
studies!1:28.61 have suggested that alcohol use may influence viral suppression only through
its well-documented association with ART adherence.®2 Although other studies have
observed a dose-response association between alcohol use and viral suppression, questions
remain regarding this association. Given that ART potency has increased over time such that
even patients with lower adherence appear to be benefiting,3-6% it is unclear whether
alcohol use has a direct biological influence on viral suppression (e.g., via inflammation) or
whether other behavioral mechanisms (e.g., non-adherence to ART resulting from alcohol
use) are accounting for the dose-response relationship observed.?8 In the present study, the
association between alcohol use and viral suppression was not attenuated in secondary
analyses in the sample of persons treated with ART, and in fact appeared stronger.
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Future research is needed to further explore mechanisms underlying associations between
alcohol use and viral suppression, especially among persons treated with ART, as well as
mechanisms underlying associations observed between alcohol use and other care
continuum outcomes. It is possible that associations observed in the present study are
influenced by complex community-, healthcare system-, provider-, and patient-level factors.
Adjusted models in the present study included factors that may influence HIV treatment and
outcomes, yet adjustment did not substantially influence results. Thus, factors measured in
this study do not appear to account for associations between alcohol use and HIV outcomes.

This study has several limitations. First, we conducted this study in a national sample of
patients who used VA healthcare and had an HIV diagnosis. Therefore, we were unable to
assess associations between alcohol use and the first two components of the HIV care
continuum (diagnosis and linkage to care), and generalizability may have been limited.
Second, it is possible this study did not capture a very small proportion of HIV care that may
have been received outside of VA given that a small proportion of patients had viral
suppression with no indication of being on ART. However, over 96% of PLWH receiving VA
care report receiving ART through VA’s pharmacy,56 and a post-hoc sensitivity analysis
removing those who were virally suppressed but not on ART confirmed findings. Third, we
assessed level of alcohol use using clinically-documented responses to a 3-item alcohol
screen and clinically documented AUD, both of which may underestimate alcohol use.
Though clinically-documented AUDIT-C scores have acceptable agreement with patient-
reported scores among PLWH,®7 clinical screening in the VA may not be conducted in a
validated, standardized, or reproducible way®8 and may be subject to social desirability bias.
69 Fourth, use of EHR data limited measurement of some potential biological/behavioral
mechanisms underlying associations between alcohol use and HIV care continuum
measures. Further, our ascertainment of past-year diagnoses to measure comorbid conditions
in the EHR enabled adjustment for factors that may influence care in real-time, but may be
limited given that health conditions experienced prior to the past year or not documented
may also be influential. However, our data source was also a strength because it enabled
objective measurement of clinical HIV care continuum outcomes, whereas many previous
studies have relied on patient-reported clinical outcomes, which may have been biased by
social desirability. Additionally, both our predictor and outcome variables may be time-
varying, and our study design did not account for changes over time in alcohol use or receipt
of HIV care. Further research should be conducted to understand these dynamic associations
over time. Finally, while we accounted for potential correlation by conducting secondary
analyses only among those PLWH who met criteria for the care continuum target preceding
the outcome assessed, it is possible that in the main analyses one of the outcomes may drive
results for the other correlated outcomes, which may have resulted in a Type | error.

CONCLUSIONS

This large national study of PLWH is the first to our knowledge to demonstrate a dose-
dependent association between alcohol use and multiple components of the HIV care
continuum in the U.S. Findings suggest that even in a national integrated care system where
HIV care is routinely provided, we are falling short of meeting HIV care continuum targets,
particularly among persons with high-level alcohol use. These findings have important
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clinical implications for optimal treatment and prevention of HIV. The World Health
Organization aims for the achievement of 90-90-90 with regard to percent identification,
engagement with ART initiation, and viral suppression by 2020.7 To optimize HIV treatment
and prevent future infections, targeting interventions across the care continuum towards
PLWH with higher levels of alcohol use may be warranted.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Percent of VA Patients Living with HIV (n=33,224)) Meeting Three HIV Care Continuum

Targets Across Level of Alcohol Use
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Figure2.
Percent of VA Patients Living with HIV (33,224) Meeting Three HIV Care Continuum

Targets Across Alcohol Use Disorder (AUD) Diagnosis Status
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TABLE I.

Characteristics of Veterans Aging Cohort Study VA Patients Living with HIV who had Documented Alcohol
Screening Between February 2008 and May 2014 (n=33,224)

Characteristic N (%)
Demogr aphics
Age
<50 11,928 (35.9)
50-64 17,813  (53.6)
>65 3483  (10.5)
Race/Ethnicity
Non-Hispanic Black 16,028 (48.2)
Hispanic 2,691  (8.1)
Non-Hispanic White 13,346 (40.2)
Other/Unknown 1,159 (3.5)
Alcohol and Other Substance Use and Mental Health Disorders
Any mental health disorder 12,082 (36.4)
Any non-alcohol substance use disorder 4,248  (12.8)
Alcohol use disorder 4,724  (14.2)

Level of Alcohol Use (AUDIT C Score)

Non-drinking (0) 15,446  (46.5)
Low-Level (1-3; 1-2 women) 12,985 (39.1)
Medium-Level (4-5; 3-5 women) 2,685 (8.1)
High-Level (6-7) 885 2.7)
Very High-Level (8-12) 1223 (37)
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TABLE Il

Page 16

Associations between Level of Alcohol Use and Three HIV Care Continuum Targets in a Large National
Sample of VA Patients Living with HIV from the Veterans Aging Cohort Study (n=33,224)

Unadjusted AdjustedT
Level of Alcohol UseT RR  [95% CI] p-value  Test for Li*near aRR [95% CI] p-value  Test for Li*near
Trend Trend
Engaged in HIV Medical Care
Non-drinking (0) 1.00 [1.00,1.00] REF <0.001 1.00 [1.00,1.00] REF <0.001
Low-Level (1-3; 1-2 women) 1.02 [1.01,1.03] 0.00 1.02 [1.01,1.03] 0.00
Medium-Level (4-5; 3-5women) 0.97 [0.94,0.99] 0.01 0.96 [0.94,0.99] 0.00
High-Level (6-7) 0.96 [0.93,1.00] 0.07 0.95 [0.91,0.98] 0.01
Very High-Level (8-12) 0.91 [0.88,0.94] 0.00 0.89 [0.86,0.92] 0.00
Treated with ART
Non-drinking (0) 1.00 [1.00,1.00] REF <0.001 1.00 [1.00,1.00] REF <0.001
Low-Level (1-3; 1-2 women) 1.03 [1.02,1.04] 0.00 1.02 [1.00,1.03] 0.03
Medium-Level (4-5; 3-5women) 0.96 [0.94,0.99] 0.00 0.95 [0.93,0.98] 0.00
High-Level (6-7) 0.92 [0.87,0.96] 0.00 0.91 [0.87,0.95] 0.00
Very High-Level (8-12) 0.81 [0.77,0.85] 0.00 0.81 [0.77,0.85] 0.00
Virally Suppressed
Non-drinking (0) 1.00 [1.00,1.00] REF <0.001 1.00 [1.00,1.00] REF <0.001
Low-Level (1-3; 1-2 women) 0.97 [0.95,0.99] 0.00 0.99 [0.97,1.01] 0.25
Medium-Level (4-5; 3-5women) 0.86 [0.83,0.90] 0.00 0.88 [0.85,0.92] 0.00
High-Level (6-7) 0.80 [0.75,0.86] 0.00 0.82 [0.77,0.88] 0.00
Very High-Level (8-12) 0.64 [0.60,0.69] 0.00 0.67 [0.62,0.72] 0.00

T

Ns = 15,446, 13,025, 1832, 2,019, and 902 for non-drinking, low-level drinking, and medium-, high-, and very high-level drinking, respectively.

TAdjusted for race, ethnicity, gender, fiscal year of AUDIT-C screening, age, and any mental health and non-alcohol substance use disorders

*
linear trend tested using orthogonal polynomial contrasts
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TABLE Il

Associations between Level of Alcohol Use and Treatment with Antiretroviral (ART) Medications and Viral
Suppression Among VA Patients Living with HIV who Would Be Specifically Targeted for Each Outcome

Unadjusted AdjustedT

T RR  [95% CI] p-value  Test for Linear aRR [95% CI] p-value  Test for Linear

Level of Alcohol Use « -
Trend Trend

Treatment with ART Among VA PLWH Who Were Engaged in Care (n=25,833)

Non-drinking (0) 1.00 [1.00,1.00] REF <0.001 1.00 [100,1.00] REF <0.001
Low-Level (1-3; 1-2 women) 1.00 [0.98,1.01] 0.46 1.00 [0.98,1.01] 0.45
Medium-Level (4-5; 3-5women) 0.95 [0.93,0.97] 0.00 0.95 [0.93,0.98] 0.00
High-Level (6-7) 0.92 [0.88,0.96]  0.00 0.93 [0.89,0.97]  0.00
Very High-Level (8-12) 0.84 [0.81,0.88]  0.00 0.86 [0.83,0.90]  0.00

Virally Suppressed Among VA PLWH Who Were Treated With ART (n=21,764)

Non-drinking (0) 1.00 [L.00,1.00] REF <0.001 1.00 [1.00,1.00]  REF <0.001
Low-Level (1-3; 1-2 women) 096 [0.950.97] 0.0 098 [0.96,0.99]  0.00
Medium-Level (4-5; 3-5 women) 0.93 [0.90,0.96]  0.00 094 [0.92097] 0.0
High-Level (6-7) 085 [0.81,0.91]  0.00 089 [0.84094]  0.00
Very High-Level (8-12) 076 [0.71,0.81]  0.00 080 [0.750.85]  0.00

TAmong VA PLWH who were engaged in care, Ns = 11,996, 10,293, 2,017, 663, 864, respectively. Among VA PLWH who were treated with ART,
Ns = 10,237, 8,747, 1,637, 520, 623, respectively.

T . - . . .
Adjusted for race, ethnicity, gender, fiscal year of AUDIT-C screening, age, and any mental health and non-alcohol substance use disorders

*
linear trend tested using orthogonal polynomial contrasts
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TABLE IV.

Associations between Alcohol Use Disorder (AUD) diagnosis and Three HIV Care Continuum Targets in a
Large National Sample of VA Patients Living with HIV from the Veterans Aging Cohort Study (n=33,224)

Unadjusted AdjustedT

Alcohol Use Disorder Diagnosis RR  [95% CI] p-value aRR [95% CI]  p-value

Engaged in HIV Medical Care  1.03 [1.01,1.04] 000  1.00 [0.981.01]  0.75
Treated with ART 090 [0.88092] 000 093 [091,095] 0.0
Virally Suppressed 089 [0.86,092] 000 092 [0.89,095]  0.00

T . - ] . .
Adjusted for race, ethnicity, gender, fiscal year of AUDIT-C screening, age, and any mental health and non-alcohol substance use disorders
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