Drug and Alcohol Dependence 201 (2019) 171-177

Contents lists available at ScienceDirect

Drug and Alcohol Dependence

journal homepage: www.elsevier.com/locate/drugalcdep

Full length article

The roles of heavy drinking and drug use in engagement in HIV care among @ )

Check for

hospitalized substance using individuals with poorly controlled HIV At
infection

Jennifer C. Elliott™"", Lacey Critchley®, Daniel J. Feaster, Deborah S. Hasin™", A
Raul N. Mandler®, Georgina Osorio', Allan E. Rodriguez®, Carlos del Rio", Lisa R. Metsch'

2 Department of Psychiatry, Columbia University Medical Center, 1051 Riverside Drive, Box 123, New York, NY, 10032, USA

Y New York State Psychiatric Institute, 1051 Riverside Drive, Box 123, New York, NY, 10032, USA

¢ Department of Public Health Sciences, Miller School of Medicine, University of Miami, 1120 N.W. 14th Street, Miami, Florida, 33136 USA

9 Department of Epidemiology, Mailman School of Public Health, Columbia University, 722 W 168" St, New York, NY, 10032, USA

€ Center for the Clinical Trials Network, National Institute on Drug Abuse, National Institutes of Health, 6001 Executive Blvd, Bethesda, MD 20952, Room B1-W30,
Bethesda, MD, USA

f Mount Sinai St. Luke's and Mount Sinai West, Icahn School of Medicine at Mount Sinai, 440 West 114th Street, 6th floor (Clark Building), New York, NY, 10025, USA
& Division of Infectious Diseases, Miller School of Medicine, University of Miami, 1120 NW 14th Street Suite 856, Miami, FL, 33136, USA

hEmory University School of Medicine, Atlanta, GA, USA

i Department of Sociomedical Sciences, Mailman School of Public Health, Columbia University, 722 W 1 68" St, New York, NY, 10032, USA

ARTICLE INFO ABSTRACT

Keywords: Background: Substance use can reduce care engagement for individuals with HIV. However, little is known as to

Alcohol whether heavy drinkers differ from drug users. This study compares heavy drinkers, drug users, and those

Drug drinking heavily and using drugs on their HIV care engagement.

HIV Methods: HIV-infected adult inpatients (n = 801; 67% male; 78% Black) from 11 urban hospitals across the

Treatment United States participated in a multisite clinical trial to improve patient engagement in HIV care and virologic

Care engagement . . P
outcomes. All participants drank heavily and/or used drugs, and had poorly controlled HIV. Participants re-
ported care history at baseline. We compared heavy drinkers, drug users, and those both drinking heavily and
using drugs (reference group) on their engagement in care.
Results: Heavy drinkers reported lowest rates of lifetime HIV care, AOR = 0.59 (95% CI = 0.36, 0.97). Groups
did not differ in recent care, prescription of HIV medication, medical mistrust, or patient-provider relationship.
Drug users evidenced the best medication adherence, AOR = 2.38 (95% CI = 1.33, 4.23). Exploratory analyses
indicated that drinkers had lower initial care engagement, but that it increased more rapidly with duration of
known HIV infection, with similar rates of recent care. Drinkers had the lowest CD4 counts (B=-0.28,
p < 0.0001), but no difference in viral load.
Conclusions: Heavy drinkers were least likely to have ever been in HIV care. More research is needed to de-
termine why heavy drinkers evidence the lowest initial care engagement and current CD4 counts, and whether
drinking intervention early in infection may increase HIV care engagement.

1. Introduction However, despite efforts to ensure treatment engagement and viral

suppression, many HIV-infected individuals remain virally un-

Given availability of highly effective treatments for HIV infection,
increasing attention has been devoted to enhancing engagement in HIV
care. The highly publicized “90-90-90” goals aim to ensure that 90% of
HIV-infected individuals are diagnosed, 90% of diagnosed persons are
treated, and 90% of treated persons are virally suppressed by the year
2020 (Joint United Nations Programme on HIV/AIDS (UNAIDS), 2014).

suppressed, even in high-resource countries such as the United States
(Castel et al., 2016). This is alarming, as improving engagement in care
and treatment is essential to increasing survival for HIV and decreasing
HIV forward transmission.

Substance use is a risk factor for acquiring HIV (U.S. Department of
Health and Human Services, 2017), is prevalent among those infected
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(Mimiaga et al., 2013; Pacek et al., 2014), and interferes with en-
gagement in HIV care (Amirkhanian et al., 2016; Cavaleri et al., 2010;
Gwadz et al., 2016; Kuchinad et al., 2016; Lancaster et al., 2017;
Nicholas et al., 2014; Pecoraro et al., 2015). Although illicit drug use
has been studied and treated in conjunction with HIV since the epi-
demic began, it took longer for alcohol to be recognized as relevant to
care (Fritz et al.,, 2010; Williams et al., 2016). In response to the
documented lack of attention to alcohol in HIV primary care (Metsch
et al., 2008), alcohol interventions have now been developed for this
setting (e.g., (Hasin et al., 2013)). Yet, one study suggests that drinkers
may still experience shorter session times, and less satisfaction with
their HIV care and communication from providers, while drug users do
not (Korthuis et al., 2011). Given the importance of care engagement to
the health and survival of individuals with HIV, particularly those with
poorly controlled infection, it is imperative that we ensure that key
groups are not being left behind. More research is needed on whether
HIV-infected heavy drinkers are less likely to engage in care activities
(i.e., attend care, take medication) and whether they have worse ex-
periences in their care (i.e., relationships with and mistrust toward
providers) than other substance users. Recognizing inequities in stig-
matized groups is important, as it can allow us to enhance care access
and quality among those who may have been neglected.

We aimed to determine the relative contribution of heavy drinking,
drug use, and heavy drinking plus drug use to engagement with and
quality of HIV medical care among individuals with poorly controlled
HIV infection. To address this issue, we used baseline data from a large
multisite clinical trial of persons with poorly controlled HIV, conducted
across the United States.

2. Material and methods
2.1. Participants and procedures

This study is a secondary analysis of data from Project HOPE —
Hospital Visit as Opportunity for Prevention and Engagement for HIV-
Infected Drug Users (Metsch, 2016; Metsch et al., 2016), a multi-site
clinical trial sponsored by the National Drug Abuse Treatment Clinical
Trials Network (CTN 0049). Patients were recruited from 2012 to 2014,
from 11 hospitals in major urban areas with high HIV prevalence across
the United States: Boston, New York, Philadelphia, Baltimore, Pitts-
burgh, Chicago, Atlanta, Miami, Birmingham, Dallas, and Los Angeles.
A total of 2291 patients were assessed for eligibility. Clinical eligibility
criteria required individuals to (a) be an HIV-infected inpatient at a
participating hospital, (b) be an adult (18 years and older), (c) have
poorly controlled HIV infection (have a current AIDS-defining illness or
meet CD4 and viral load cutoffs [ < 350 cells/uL and > 200 copies/mL,
respectively; or < 500 cells/uL. and > 200 copies/mL or unknown but
inadequately medicated]), and (d) have self-reported or documented
opioid, stimulant, or heavy alcohol use (as defined below in Measures).
Other eligibility criteria required provision of informed consent, locator
information, and medical record release; ability to communicate in
English and return for follow-up visits; and a Karnofsky Performance
Score > 60 (global assessment of functioning scale, this omits those
severely disabled). A total of 801 eligible patients completed baseline
assessment, and were then assigned to one of three conditions (Patient
Navigation, Patient Navigation with financial incentives, Treatment as
Usual). Interventions were designed to help link and retain patients in
HIV and substance use care, and to help them initiate/maintain HIV
antiretroviral medication, with the goal of attaining virologic suppres-
sion. Primary trial results have been published previously (Metsch
et al., 2016). Current analyses use baseline data (prior to intervention)
of all 801 patients.
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2.2. Measures

2.2.1. Substance use category

Participants were included in the trial on the basis of heavy
drinking, illicit drug use, or both, which was used to define substance
use category in the current study. Specifically, heavy drinking was
determined using the Alcohol Use Disorders Identification Test
(AUDIT)-C (positive: scores of > 3 for women, > 4 for men), referen-
cing the past 12 months (Frank et al., 2008). Illicit drug use was in-
dicated by any report or medical record documentation of ever using
opioids or stimulants (cocaine, ecstasy, or amphetamine). A separate
category included those who met both heavy drinking and drug use
criteria.

For exploratory analyses, we also considered the associations be-
tween higher levels of heavy drinking and of drug use with engagement
in HIV care. Specifically, using the full AUDIT (Babor et al., 2001) (a
reliable/valid (Reinert and Allen, 2007) measure of past-year ha-
zardous and harmful drinking), we examined the association between
AUDIT score (continuous) with engagement in care. Similarly, using the
Drug Abuse Screening Test 10-item scale [DAST] (Yudko et al., 2007) (a
reliable/valid (Maisto et al., 2000; Yudko et al., 2007) measure of drug
abuse problems—timeframe not specified), we examined the associa-
tion between the DAST score with engagement in care. We also con-
ducted analyses using dichotomizations of these variables (AUDIT > 8;
DAST > 6). These exploratory analyses (using the full sample) com-
pared those with varying levels of problem use on engagement in care.
Therefore, although the inclusion criteria for the study were broad
(ever using drugs and/or surpassing modest AUDIT-C cutoffs in the past
year), meant to include a wide range of substance users who may
benefit from the interventions to enhance engagement in care, these
exploratory analyses explore whether the same patterns hold with
particularly heavy users of alcohol, drugs, or both alcohol and drugs.

2.2.2. Engagement in HIV care and treatment

Lifetime and recent HIV care were both assessed in order to de-
termine individuals at risk for (a) never having been connected with
HIV primary care, and (b) not being connected with HIV primary care
at the time of survey (i.e., with poorly controlled HIV). Specifically,
participants reported whether they ever had HIV primary care (yes or
no). In a separate section on recent care utilization, they reported
whether they had had any medical care within the prior six months (yes
or no), and if yes, whether they had had an HIV primary care visit in
this timeframe (yes or no). They reported whether they had been pre-
scribed HIV medication (“Have you been prescribed any anti-HIV
medication?", yes or no), and if prescribed, their percentage of self-
reported adherence in the past month (allowing us to define those with
and without excellent [ > 95%] adherence over this timeframe).
Finally, patients reported their date of HIV diagnosis (month and year),
which was used to calculate duration of known HIV infection, to test
whether substance use group interacted with duration of known HIV
infection in predicting lifetime care engagement in exploratory ana-
lyses.

2.2.3. Patient-provider relationship

Participants who reported having a provider who cares for their HIV
reported on their relationship with their HIV provider using a 30-item
scale (Schneider et al., 2004). All items were rated using Likert type
response options, with the specific response options differing slightly
among items (e.g., frequency for items rating provider behaviors,
quality for items rating the nature of the interactions). This scale has
been previously used with HIV patients, where it was shown to be re-
liable and to relate to antiretroviral adherence (Schneider et al., 2004).
Although the scale had previously been scored as a series of seven
subscales, our exploratory factor analysis found better support for three
factors (communication: o = 0.97; participatory decision-making:
a = 0.91, satisfaction/trust: a = 0.78) or one overall scale (o = 0.96).
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Table 1
Sample characteristics for (mutually exclusive) substance use groups.
Characteristic’ Heavy Drinker” Drug user’ Both Comparison All
(n =188) (n = 330) (n = 283) p-value (n=801)
DESCRIPTIVE CHARACTERISTICS
Gender 0.06
Men 139/188 73.94% 221/330 66.97% 180/283 63.60% 540/801 67.42%
Women 49/188 26.06% 109/330 33.03% 103/283 36.40% 261/801 32.58%
Age* 42.47 10.54 43.86 10.11 45.61 9.24 0.003 44.15 SD = 9.98
Race/ethnicity 0.44
Black/African American 146/187 78.07% 236/328 71.95% 216/282 76.60% 598/797 74.65%
Hispanic/Latino 15/187 8.02% 43/328 13.11% 30/282 10.64% 88/797 11.04%
White 22/187 11.76% 46/328 14.02% 32/282 11.35% 100/797 12.55%
Other 4/187 2.14% 3/328 0.91% 4/282 1.42% 11/797 1.38%
Marital status 0.69
Married/Cohabiting 26/188 13.83% 35/330 10.61% 29/283 10.25% 90/801 11.24%
Widowed/Divorced/Separated 29/188 15.43% 77/330 23.33% 75/283 26.50% 181/801 22.60%
Never Married 133/188 70.74% 218/330 66.06% 179/283 63.25% 530/801 66.17%
Education 0.32
Less than High School 64/188 34.04% 135/330 40.91% 120/283 42.40% 319/801 39.83%
Completed High School 71/188 37.77% 104/330 31.52% 96/283 33.92% 271/801 33.83%
Greater than High School 53/188 28.19% 91/330 27.58% 67/283 23.67% 211/801 26.34%
Employment status < 0.0001
Working 45/188 23.94% 18/330 5.45% 30/283 10.60% 93/801 11.61%
Unemployed 61/188 32.45% 115/330 34.85% 105/283 37.10% 281/801 35.08%
Disabled 74/188 39.36% 187/330 56.67% 138/283 48.76% 399/801 49.81%
Other 8/188 4.26% 10/330 3.03% 10/283 3.53% 28/801 3.50%
Personal annual income” 9020 9600 8367 7540 8400 7232 0.21 8400 7000
Health insurance 119/187 63.64% 227/328 69.21% 188/280 67.14% 0.43 534/795 67.17%
Ever incarcerated 118/188 62.77% 271/330 82.12% 231/281 82.21% < 0.0001 620/799 77.60%
Unstably housed in previous 6 months 42/185 22.70% 125/326 38.34% 131/276 47.46% < 0.0001 298/787 37.87%
Time since HIV diagnosis in months” 120.2 97.83 157.3 103.2 155.3 103.3 0.0002 147.84 103.04
Meets severe substance use (:utoffs",7 127/188 67.55% 162/330 49.09% 239/283 84.45% < .0001 528/801 65.92%
Ever previous substance use treatment 62/188 32.98% 194/330 58.79% 187/282 66.31% < 0.0001 443/800 55.38%
ENGAGEMENT IN CARE
Prescribed HIV medication 91/188 48.40% 163/329 49.54% 150/283 53.00% 0.56 404/800 50.50%
Excellent ( > 95%) adherence 21/90 23.33% 49/161 30.43% 25/148 16.89% 0.02 95/399 23.81%
Ever engaged in HIV care 143/188 76.06% 280/329 85.11% 241/282 85.46% 0.01 664/799 83.10%
HIV care in previous 6 months 73/188 38.83% 160/330 48.48% 132/283 46.64% 0.10 365/801 45.57%
Physician-patient relationship” 108.9 25.53 108.8 25.75 106.7 27.33 0.70 108.08 SD = 26.24
Medical mistrust® 28.54 7.52 28.48 7.79 28.94 7.95 0.75 28.66 SD=7.78

Denominators vary due to missing data.

Mean and Standard Deviation are presented.
Median and (IQR), $1000s, are presented.
AUDIT score greater than or equal to 8.
DAST score greater than or equal to 6.

N o ouhw N =

The overall scale was used in the current study because general sa-
tisfaction with the patient-provider relationship was of primary in-
terest, and due to statistical indications that subscales were similar
(e.g., high correlations among subscales: r-squared values = 0.58-0.72,
p-values < 0.0001; some cross-loading of items to multiple subscales).
Possible scores ranged from 0 to 160, with higher scores indicating a
better patient-provider relationship.

2.2.4. Medical mistrust

The Medical Mistrust Scale assesses patient mistrust of health care
professionals and systems. Participants rated twelve statements re-
garding the medical treatment of their racial or ethnic group, using
response options ranging from Strongly Agree to Strongly Disagree
(Thompson et al., 2004). This scale has demonstrated reliability and
validity in prior research (Thompson et al., 2004). Cronbach’s alpha for
the full scale was 0.86 in this sample. Possible scores ranged from 0 to
60, with higher scores indicating more medical mistrust.

2.2.5. Physical Health (CD4 cell count and HIV viral load)
As objective measures of health, patients’ CD4 cell count and HIV-1

Alcohol use disorders identification test (AUDIT)-C score greater than 4 for men, 3 for women.
Report or medical record documentation of any opioid or stimulant (cocaine, ecstasy, or amphetamine) use.

plasma viral load were assessed at local laboratories.

2.3. Analysis plan

First, descriptive statistics are presented, along with uncontrolled
comparisons of demographics and care engagement between heavy
drinkers, drug users, and heavily drinking drug users. Uncontrolled
analyses used chi-square difference tests for dichotomous variables and
generalized linear models for continuous variables. Second, a series of
controlled models compared the three substance use groups on en-
gagement in care. Controlled models used logistic regressions for di-
chotomous outcomes (ever had HIV primary care, had an HIV primary
care visit within the past six months [recent care], prescribed HIV
medication, excellent medication adherence), and generalized linear
models for continuous outcomes (patient-provider relationship, medical
mistrust). Model specifications accounted for the distribution shapes of
the continuous outcome variables (patient-provider relationship: a ne-
gative binomial distribution and log link were used after the scale was
reversed-scored to account for the left-skewed distribution of the data;
medical mistrust: a normal distribution and identity link were used).
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Differences in HIV care engagement among heavy drinking, drug using, and heavy drinking / drug using groups.

Heavy drinkers (vs. Heavily drinking drug users)

Drug users (vs. Heavily drinking drug users)

Engagement in HIV care and treatment
Ever had HIV care

HIV care in past six months

Prescribed HIV medication

Excellent (95%) adherence

Attitudes toward medical providers
Patient-provider relationship®

Medical mistrust

b = 0.02,p = 0.47
b=0.15p=084

AOR = 0.59 (95% CI = 0.36, 0.97)*
AOR = 0.76 (95% CI = 0.51, 1.14)
AOR = 0.92 (95% CI = 0.61, 1.38)
AOR = 1.37 (95% CI = 0.68, 2.73)

AOR = 1.04 (95% CI = 0.65, 1.66)
AOR = 1.06 (95% CI = 0.76, 1.50)
AOR = 0.96 (95% CI = 0.68, 1.36)
AOR = 2.38 (95% CI = 1.33, 4.23)*

b=0.02,p=0.45
b = -0.02,p = 0.98

Note. AOR = Adjusted Odds Ratio (controlled for age, gender, race/ethnicity, education, and study site). 95% CI = 95% Confidence Interval. ?All three subscales of
the patient-provider relationship scale were similarly nonsignificant. In these analyses the patient-provider scales are reversed scored and estimated with a negative
binomial distribution such that higher scores are associated with a worse relationship.

These models used heavily drinking drug users as the reference group,
and controlled for age, gender, race/ethnicity, education, and study
site. Analyses for the patient-provider relationship were restricted to
those who reported having a provider who cares for their HIV. Analyses
for medication adherence were restricted to those who reported being
prescribed medication.

Three sets of exploratory analyses were also conducted. First, to
understand the correlates of high levels of substance use, univariate
logistic regressions were conducted to determine whether higher levels
of heavy drinking (AUDIT) and of drug use (DAST) were associated
with engagement in care. This was done using both continuous and
dichotomized (AUDIT > 8, DAST > 6) versions of these variables.
Second, to better understand a significant difference between substance
use groups in likelihood of lifetime HIV care, an interaction term was
added to this model to investigate whether duration of known HIV
infection interacted with substance use group in predicting lifetime HIV
care. Third, to consider potential differences in objective health among
groups, we considered differences between substance use groups in CD4
cell count (both as a continuous variable using poisson regression, and
as a dichotomous variable CD4 > 350 cells/pL using univariate logistic
regression) and HIV viral load (both as a continuous variable using
linear regression after a logl0 transformation, and as a dichotomous
variable VL. > 200 copies/ml using univariate logistic regression).

All analyses were conducted in SAS Version 9.4.

3. Results
3.1. Descriptive information and unadjusted comparisons

Of the full sample of 801 participants, 188 (23.5%) were heavy
drinkers, 330 (41.2%) were drug users, and 283 (35.3%) were both
heavy drinkers and drug users (Table 1). Patients were on average
44.15 years of age (SD = 9.98), mostly male (67.4%), and primarily
Black (74.65%; 12.55% White, 11.04% Hispanic/Latino, 1.38% Other).
Most (66.17%) were never married, and most (60.2%) had completed at
least a high school education (Metsch et al., 2016). Heavy drinkers were
the youngest (drinkers: Mean [M] = 42 years; drug users: M = 44
years; both: M = 46 years; p < 0.01), the most likely to be employed
(drinkers: 24%; drug users: 5%; both: 11%; p < 0.0001), the least
likely to have been incarcerated (drinkers: 63%; drug users: 82%; both:
82%; p < 0.0001), unstably housed (drinkers: 23%; drug users: 38%;
both: 47%; p < 0.0001), or in substance use treatment (drinkers: 33%;
drug users: 59%; both: 66%; p < 0.0001), and had the shortest dura-
tion of known HIV infection (drinkers: M = 120 months; drug users:
157 months; both: 155 months; p < 0.001). Those both drinking
heavily and using drugs were most likely to meet cutoffs for severe
substance use (AUDIT > 8; DAST > 6) (drinkers: 68%; drug users:
49%; both: 84%; p < 0.0001).

Of the 799 participants who provided data on lifetime care status,
664 (83.10%) reported ever having had HIV care. Of the 801 providing

data on recent HIV care status, 365 (45.57%) reported HIV care in the
past six months. Of the 800 providing data on prescription of HIV
medication, 404 (50.50%) reported being prescribed HIV medication,
and of the 399 prescribed who reported on adherence, 95 (23.81%)
reported excellent ( > 95%) adherence in the past month. The average
score on the patient-provider relationship scale was 108.08
(SD = 26.24; range: 17.00-140.00), indicating generally positive rat-
ings of the relationships. The average score on the medical mistrust
scale was 28.66 (SD = 7.78; range: 3.00-60.00), indicating moderate
levels of medical mistrust. In unadjusted comparisons of these out-
comes, heavy drinkers were least likely to have ever been engaged in
HIV care (drinkers: 76%; drug users: 85%; both: 85%; X2 (2
N = 799) = 8.69, p = 0.01). Drug users were most likely to report ex-
cellent adherence (drinkers: 23%; drug users: 30%; both: 17%; X>
(2) = 7.81, p = 0.02). No other outcomes differed between groups.

3.2. Adjusted comparisons: engagement in care and treatment

Results for adjusted logistic regression models are presented in
Table 2. Compared with heavily drinking drug users, individuals solely
reporting heavy drinking were less likely to report ever having HIV
care, AOR = 0.59 (95% CI = 0.36, 0.97). The groups did not differ in
recent HIV care or in prescription of HIV medication. Drug users were
more likely to report excellent ( > 95%) adherence compared to
heavily drinking drug users, AOR = 2.38 (95% CI = 1.33, 4.23).

3.3. Adjusted comparisons: attitudes toward medical providers

Results for adjusted generalized linear models are also presented in
Table 2. The groups did not differ in reported satisfaction in their re-
lationship with their physician, p-values > 0.40, nor did they differ in
their medical mistrust, p-values > 0.80.

3.4. Exploratory analyses: substance use severity

Continuous analyses indicated that those with greater drug use se-
verity were more likely to have been prescribed HIV medication,
B = 0.06, p = 0.01, to have had recent HIV care, B = 0.06, p = 0.02,
and to have ever had HIV primary care, B = 0.11, p < 0.001. Drug use
severity did not relate to medical mistrust or physician satisfaction (p-
values > 0.70). Dichotomous analyses also showed that those that met
or exceeded higher cutoffs of drug use severity were more likely to have
been prescribed HIV medication, OR = 1.37 (95% CI = 1.03, 1.81), to
have had recent HIV care, OR = 1.35 (95% CI = 1.02, 1.79), and to
have ever had HIV primary care, OR = 1.80 (95% CI = 1.21, 2.69).
Again, those exceeding cutoffs did not differ on medical mistrust or
physician satisfaction (p-values > 0.50).

Similar analyses for alcohol indicated no relation between higher
levels of heavy drinking with any outcomes (p-values > 0.05).
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Fig. 1. Differences between substance use groups in engagement in HIV care by duration of known HIV infection.

3.5. Exploratory analyses: duration of known HIV infection as moderator of
the association between substance use category and ever-care

In a model that included substance use category, duration of known
HIV infection, and their interaction, the interaction term was a sig-
nificant predictor of lifetime engagement in care (B = 0.02, p = 0.002).
The interaction indicated that drinkers were less likely to have been in
care early in their known infection, but their care engagement changed
more quickly by year of known HIV infection than drug users, such that
rates of recent care were similar (Fig. 1).

3.6. Exploratory analyses: differences in objective health (CD4 cell count
and HIV viral load)

Heavy drinkers evidenced lower CD4 values than drug users, B=-
0.25, p < 0.0001, and heavily drinking drug users, B=-0.28,
p < 0.0001. In dichotomous analyses, heavy drinkers were sig-
nificantly less likely to have high CD4 counts (CD4 > 350) than drug
users, OR = 0.47 (95% CI = 0.26, 0.87), but did not differ significantly
from heavily drinking drug users, OR = 0.56 (95% CI = 0.30, 1.05).
There were no significant differences found for viral load in continuous
or dichotomous analyses (likely to due to viral load eligibility re-
quirements).

4. Discussion

In the current era of effective HIV treatment, engagement in care
can be lifesaving. In a sample of substance users with poorly controlled
HIV infection, we found that those who drank heavily but did not use
drugs were less likely to report lifetime engagement in HIV care (with a
rate of 76%), even when compared with those who both drank heavily
and used drugs (rates were 85% in both drug users and heavily drinking
drug users). Those drinking heavily also evidenced a lower CD4 count
than drug users and heavily drinking drug users in exploratory analyses,
suggesting poorer immune health. However, heavy drinkers and drug
users evidenced similar rates of recent care (i.e., recent HIV appoint-
ment, current medication). Exploratory analyses clarified that heavy
drinkers had lower engagement in care soon after diagnosis but had a
faster rate of engagement by duration of known HIV infection, with
similar levels of recent care. That heavy drinkers were less connected to
care early in their infection may be surprising (particularly for provi-
ders who continue to recognize drug users but not drinkers as a high-
risk group), but in fact, exploratory analyses indicated that individuals
with more extensive drug use were more engaged in HIV care.
Individuals who use drugs thus appear more likely to find their way into
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HIV treatment (possibly through referrals from drug treatment ser-
vices), whereas fewer heavy drinkers connect to care soon after learning
of their infection. This is important to know, as early linkage to care can
help ensure treatment when HIV is easiest to control and damage to the
immune system is at its minimum. Low levels of early care engagement
may relate to the lower CD4 counts among drinkers, although causality
cannot be concluded using these cross-sectional variables. The different
groups of substance users did not differ in attitudes toward providers
(i.e., relationship with their physician, medical mistrust), suggesting
that different types of substance users may feel similarly about their
providers once the connection to care is made.

Disruption in HIV care by substance use in general has been well
documented (Amirkhanian et al., 2016; Cavaleri et al., 2010; Gwadz
et al., 2016; Kuchinad et al., 2016; Lancaster et al., 2017; Nicholas
et al., 2014; Pecoraro et al., 2015). Although fewer studies have
documented discrepancies in the experiences of heavy drinkers and
drug users, a previous study did find poorer provider engagement with
heavy drinkers than drug users (Korthuis et al., 2011). However, that
study showed deficits in session time and patient provider commu-
nication in particular (Korthuis et al., 2011), not reflected in the non-
significant findings for the patient-provider relationship of those who
engaged in care in this study. In the current study, we found fewer
heavy drinkers to have entered into HIV care, particularly early in their
(known) infection. How alcohol interferes with this early engagement
(and how this can be addressed) requires study. For example, it may be
due to the longstanding neglect of the connection between HIV and
drinking (Fritz et al., 2010), leading fewer HIV-infected drinkers to
have been identified and linked to HIV care. Or, alcohol may interfere
with motivation or skills needed to engage in care (e.g., planning,
memory), or may be associated with psychiatric comorbidities (de-
pression, personality disorders) that interfere with care. Although one
might speculate that alcohol causes practical barriers to appointment
attendance (unstable housing, incarceration), many of these socio-
economic barriers were actually lowest in the heavy drinking group in
our sample. Recent care was not significantly different among the dif-
ferent substance using groups, although drinkers still reported the
lowest rate (39%) in comparison with drug users (48%) and heavily
drinking drug users (47%). It is possible that symptoms stemming from
currently poorly controlled HIV may account for the more similar rates
of recent care across groups. However, drinkers’ lower level of early
engagement in care indicates that more work needs to be done to
connect heavy drinkers with services in the first place, before they feel
ill or lose control over their infection. Although the time between initial
infection and onset of poorly-controlled infection in our sample is not
known, all patients in the current sample evidenced poorly controlled
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infection (per inclusion criteria), and less time had elapsed for heavy
drinkers between HIV diagnosis and study onset (120 months for
drinkers versus 157 for drug users and 155 for heavily drinking drug
users). Future research should investigate whether drinkers’ lower early
engagement in care is associated with quicker disease progression (i.e.,
less time to poorly controlled infection) when compared with drug
users.

The current study is subject to certain limitations. Results are cross-
sectional, so we cannot determine temporal effects of involvement with
alcohol or drugs. It is therefore possible that individuals initiated sub-
stance use more recently, in response to HIV diagnosis or related ill-
nesses. Also related to timeframe, it is possible that drinkers fared worse
due to study inclusion criteria specifying past-year alcohol use but ever
drug use. Although we do not have a past-year drug use measure to
confirm that most drug users used in this timeframe, we can confirm
that comparable proportions (approximately two thirds) of our alcohol
and drug use groups used the respective substances in the past 30 days
(alcohol: 67.6% reported past 30 day alcohol use; drug users: 60.6%
reported past 30 day drug use; heavily drinking drug users: 71.3% and
64.9% reported past 30 day alcohol and drug use, respectively). Our
sample consisted of inpatients with poorly controlled HIV infection, so
results may not apply to non-hospitalized individuals or those with
well-controlled infection. Our study lacks a comparison group with no
substance use, limiting our ability to form conclusions about the effects
of any substance use compared with none. However, many studies over
the years have shown that those who abuse alcohol and drugs evidence
worse engagement in care than those who do not (Lucas, 2011; Vagenas
et al., 2015), with fewer studies comparing problem drinkers and drug
users with one another. Also, our study was conducted in English only,
limiting generalizability to the HIV infected population as a whole,
which includes a large Hispanic population, some of whom are mono-
lingual Spanish speakers. Although it would have been helpful to better
understand specific patterns of care (e.g., continuity/gaps in care since
diagnosis, whether care recommendations were followed, variation in
specific providers seen) and substance use (e.g., increases or decreases
over time), this detailed information was not available in the current
study. We also did not have information on time since the moment of
HIV infection (only time since diagnosis), time on medication, or delay
from diagnosis to medication, potentially useful variables in under-
standing our results. Finally, our study relies on self-report, which may
be subject to under-reporting or reporting error. However, much sub-
stance use research utilizes self-report. Prospective research, research
with different HIV populations, and use of additional sources of in-
formation (e.g., biological testing) would be informative in addressing
these gaps. However, strengths of this study include attention to the
important but understudied population of substance users with poorly
controlled HIV, the large sample, the multi-site sampling of patients
across the United States, and control for demographic covariates.

4.1. Conclusions

In this group of substance users with poorly controlled HIV, those
who drank heavily were less likely to have engaged in HIV care, par-
ticularly early in their known infection. Alcohol therefore may interfere
with one’s ability to link to HIV care, for reasons that require further
study, perhaps using qualitative methods to better understand barriers
to treatment. Yet, heavy drinkers do not appear to differ in their re-
lationship with their provider, trust in the medical system, or pre-
scription of medication, possibly suggesting that once they are in care,
it can be successful. Yet, drug users evidence greater adherence than
drinkers, possibly reflecting well-documented adherence difficulties
related to problem drinking (Azar et al., 2010). Future research should
investigate ways to engage heavy drinkers into consistent, quality HIV
care and treatment early on, before they develop poor control over their
infection.
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