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Abstract

Co-occurrence of HIV and substance abuse is associated with poor outcomes for HIV-related health and substance use. Integration of substance use and medical care holds promise for HIV patients, yet few integrated
treatment models have been reported. Most of the reported models lack data on treatment outcomes in diverse
settings. This study examined the substance use outcomes of an integrated treatment model for patients with
both HIV and substance use at three different clinics. Sites differed by type and degree of integration, with one
integrated academic medical center, one co-located academic medical center, and one co-located community
health center. Participants (n ¼ 286) received integrated substance use and HIV treatment for 12 months and
were interviewed at 6-month intervals. We used linear generalized estimating equation regression analysis to
examine changes in Addiction Severity Index (ASI) alcohol and drug severity scores. To test whether our
treatment was differentially effective across sites, we compared a full model including site by time point
interaction terms to a reduced model including only site fixed effects. Alcohol severity scores decreased significantly at 6 and 12 months. Drug severity scores decreased significantly at 12 months. Once baseline severity
variation was incorporated into the model, there was no evidence of variation in alcohol or drug score changes
by site. Substance use outcomes did not differ by age, gender, income, or race. This integrated treatment model
offers an option for treating diverse patients with HIV and substance use in a variety of clinic settings. Studies
with control groups are needed to confirm these findings.

Introduction

S

tudies of HIV-infected patients in care have reported
varied rates of co-occurring substance use. These rates
range from 15% of patients reporting drug and alcohol use in a
consortium of 19 HIV care sites,1 to 21% of patients in an HIV
medical clinic meeting criteria for diagnosis of substance
abuse,2 to 45% of a Washington HIV cohort who were diagnosed with a substance abuse disorder by psychiatrists.3 Despite the high prevalence, substance abuse (defined as
meeting DSM-IV criteria for drug or alcohol dependence or
abuse) and substance use (defined as any use of alcohol or
illicit substances without regard to diagnostic criteria) remain
undertreated in the HIV population. In a convenience sample
of HIV patients receiving primary care, 71% of patients reported current or former substance use, yet only 24% reported
receiving substance abuse treatment and less than half reported discussing substance use issues with their HIV pro-

viders.4 Treatment of patients with HIV and substance abuse
is complex, due to multiple levels of physical concerns and
psychosocial and emotional needs.5–8 However, lack of
treatment of substance use is related to worse adherence to
antiretroviral therapy (ART),9–11 delayed initiation of ART,1,3
and increased risk of sexual transmission of HIV.12,13
Complex co-occurring health needs call for integrated
care models. These models occur along a continuum where
medical–behavioral provider communication ranges from
coordinated care (offsite, some cross-provider communication), to co-located care (single site, enhanced cross-provider
communication), to fully integrated care (single location,
single treatment plan for patients).14 Integrated medical–
mental health models are associated with improvements in
mental illness diagnosis, stigma, and follow-up,15–17 and decreased alcohol use, as well as decreased mortality, if alcohol
use affects the medical condition.18 Co-location of addiction
treatment in primary care facilities was more effective than
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coordinated care in a randomized controlled trial, when
the addiction affected the outcome of the primary care
complaint.19
Integration of mental health, substance use, and HIV care
has been recommended for this population.1,6,20–23 A handful
of studies have examined the integration of HIV prevention
and treatment into substance use programs,24,25 as well as
integration of substance abuse assessment and interventions
into HIV primary medical care.21,26 More recent work has
highlighted provider characteristics and their role in the integration of routine alcohol assessment and brief interventions in the HIV clinic.27 Integration of HIV and opioid use
disorder treatment programs has been proposed as an approach to address the challenges of pharmacological interventions in the presence of potential antiretroviral drug
interactions.28 Yet, clinic directors interested in adopting
HIV-substance abuse care models need not only programmatic guidance but also effectiveness data under varied clinic
environments and populations. Quality research on the effectiveness of co-located or integrated HIV-substance use
treatment programs on substance use outcomes is needed.
We have developed a successful model of substance use
treatment for HIV infected patients.20 To examine the effectiveness and replicability of this model of substance use
treatment, we implemented the model in two additional locations (a community health center and an academic medical
center). The modifications made at each site have been recently described.29 These sites differed in their degree of integrated treatment, size, and HIV population served. We
hypothesized that a higher level of integrated care will have
additional benefit above co-located care for those patients
whose HIV and substance use create interrelated treatment
issues. This study sought to answer the questions of: (1) did
substance use outcomes differ based on level of integration
and (2) did our specific HIV-substance use treatment model
work equally well across varied sites? An effective model
of substance use treatment that is easily integrated into a variety of HIV primary care locations will greatly enhance
meeting the needs of HIV infected patients with untreated
substance use.
Methods
Recruitment and interviews
HIV-positive patients with substance use disorders at three
infectious disease clinics in North Carolina were recruited
by clinician referral or through routine screening with the
Substance Abuse and Mental Illness Symptoms Screener
(SAMISS).30 The SAMISS has excellent sensitivity (86%) and
moderate specificity (75%) for identifying HIV patients with
active substance use disorders.31 Patients who screened positive for substance use met with an addictions specialist who
discussed the study with them. To qualify, patients had to be
HIV-positive, at least 18 years old, English-speaking, receiving medical care on site, and seeking substance use treatment
or relapse prevention for any type or amount of substance.
Private, in-person interviews lasted approximately 50–75
minutes and participants received $20 (baseline) or $15
(follow-up) compensation in gift cards. Three interviews were
conducted by phone after patients relocated. The interviews
focused on substance use, sexual behavior, and social context.
The same items were asked at each time point except for stable

PROESCHOLD-BELL ET AL.
demographic and historical substance use items. A total of 286
patients consented. The 6-month follow-up rate was 83%
(n ¼ 237) and the 12-month was 68% (n ¼ 194). All procedures
were approved by the Duke University Medical Center and
the University of North Carolina Institutional Review Boards.
Integrated treatment
The integrated treatment has been described in-depth
elsewhere,32 as has the implementation into the three study
sites.29 Briefly, the treatment incorporated components found
to be effective in non-HIV primary care and substance use
integrated care, including assertive patient outreach and attention to the patient’s social environment.33 Systems-level
changes in the clinics involved co-locating addictions specialists in the HIV clinic and enhancing collaboration between
medical and addictions providers. The addictions specialists
provided flexible, patient-centered harm-reduction34 treatment through individual and/or group therapy for a
12-month period. Therapy content addressed HIV-specific
issues such as ART side effects; substance use-specific issues
such as triggers; and explicit links between HIV and substance
use, such as adherence to ART. Motivational interviewing
(MI)35,36 and the transtheoretical model and stages of
change37 and Cognitive Behavioral Therapy techniques were
used to: (1) assess readiness for behavior change and (2) advance behavior change. Assertive patient outreach and attention to the patient’s social environment were key elements
as well.33 At the more integrated site, addictions therapists
provided treatment in the ID clinic, substance use screening
was nearly universal, a single electronic medical record (EMR)
was used, and weekly interdisciplinary team meetings were
held to discuss patients. At the co-located sites, patient privacy rather than cross-provider communication was given
more emphasis. Accordingly, group therapy was located
away from the ID clinics and joint EMRs were not used. Also
at the co-located sites, group therapy was held more often and
meals were served to teach life skills. Sites also differed in size,
with the community health center serving approximately 320
patients per year, compared to approximately 1400 patients
per year served at the other sites.
Measures
Level of substance use was measured using the Addiction
Severity Index (ASI) Lite, which has good reliability and validity.38–40 Separate alcohol and drug use scores were calculated using formulas in a National Institute on Drug Abuse
(NIDA)-sponsored ASI scoring guide.41 Participants were
asked their age, race, gender, income, and education status.
They were asked whether they currently had an automobile
available for use, whether they had ever injected drugs, and
whether they had been incarcerated in the past 6 months.
They were also asked about experiencing six psychological
problems (serious depression; serious anxiety or tension;
hallucinations; trouble understanding, concentrating, or remembering; trouble controlling violent behavior; and attempted suicide) in the past 30 days, followed by a single item
on how ‘‘much have you been bothered by these psychological or emotional problems in the past 30 days’’ (not at all to
extremely). For psychological problems, we used only this
latter item about how much they had been bothered by all six
problems combined.
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Analyses

Results

Differences across sites and populations. To estimate the
overall treatment response (change in alcohol and drug severity
scores) over the 12-month project period, we modeled severity
scores at baseline, 6, and 12 months, using linear generalized
estimating equations (GEE) in STATA 10.042 to allow for dependence within clusters due to the repeated-measures design.43
To test whether our treatment was equally or differentially effective across sites, we used likelihood ratio tests to compare a
full model including site by time point interaction terms to a
reduced model including only site fixed effects. To assess whether any observed differences in treatment response across sites
could be explained by alternative factors, we then added as
covariates variables that both differed significantly between sites
and predicted treatment response in bivariate models, including
interaction terms between time point and these covariates.

Participants

Attrition. To characterize the differences between those
who did and did not complete follow-up surveys, we used
logistic regression with the following variables to predict the
presence of a 6-month or 12-month survey: baseline gender;
education; age; Latino versus not Latino; African-American
versus white; having an automobile available for use; ever injected drugs; income; incarcerated in the past 6 months; and
mental health (how ‘‘bothered by psychological or emotional
problems’’ in the past 30 days). Variables that were statistically
significant in predicting the presence of either a 6- or 12-month
survey were included as covariates in the final models.
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Participants were primarily African American (79.7%) and
white (14.4%) (Table 1). Males comprised 62.2% of the sample.
Average monthly incomes were low overall ($777), but the
range was quite wide ($0–$10,592). Frequently used substances at baseline were alcohol (50.7%), cocaine (32.5%), and
marijuana (27.3%). Current heroin use was uncommon (2.8%),
although 26.2% of participants indicated that they had used
injection drugs during their lifetime.
Sites
The three study sites have been previously described29 but
briefly were a private academic clinic (#1), an urban community health center (#2) and a public academic clinic (#3).
Statistically significant site differences were present for income and percentage African American, uninsured, using
cocaine at baseline, and ever injected drugs (Table 1). In addition, baseline ASI drug (F ¼ 5.03, p ¼ 0.007) and alcohol
(F ¼ 5.73, p ¼ 0.004) severity scores significantly differed
across sites.
Attrition analyses
Participants who endorsed higher levels at baseline of being bothered by psychological or emotional problems in the
past 30 days were significantly more likely to have completed

Table 1. Demographic and Clinical Characteristics of Participants
Characteristics

Site 1: Private
Academic

Site 2: Community
Health Center

Site 3: Public
Academic

All Sites
Combined

Enrolled, N (Row %)
85 (29.7%)
91 (31.8%)
110 (38.5%)
286 (100.0%)
African-American, %
74.1a
90.1a
75.2a
79.7 (n ¼ 227)
% White
18.8
3.3
20.2
14.4 (n ¼ 41)
% American Indian
1.2
2.2
0.9
1.4 (n ¼ 4)
% Native Hawaiian or Pacific Islander
1.2
0
0
0.4 (n ¼ 1)
% Other
0
1.1
0
0.4 (n ¼ 1)
% Multiple ethnicities
4.7
3.3
3.7
3.9 (n ¼ 11)
% Hispanic
3.6
2.2
3.7
3.2 (n ¼ 9)
% Female
45.9
34.0
33.6
37.4 (n ¼ 107)
% Male
52.9
65.9
66.4
62.2 (n ¼ 178)
% Transgender
1.2
0
0
0.4 (n ¼ 1)
Age, mean (SD, range)
44.8 (7.0, 29–67)
42.2 (7.5, 22–62)
42.9 (7.5, 22–59)
43.3 (7.4, 22–67)
Monthly income, mean (SD)
$1003a ($1376)
$468a ($413)
$862a ($1313)
$777 ($1146)
% uninsured
22.4a
53.9a
25.7a
33.7 (n ¼ 96)
Substance use at baseline, % (n):
Cocaine/crack
21.2a
36.3a
38.2a
32.5 (93)
Alcohol
47.1
55.0
50.0
50.7 (145)
Marijuana
24.7
30.8
26.4
27.3 (78)
Heroin
1.2
2.2
4.6
2.8 (8)
More than 1 substance
30.6
40.7
35.4
35.6 (102)
% ever IDU
20.0a
22.0a
34.6a
26.2 (75)
Alcohol severity baseline score (mean, SD) 0.0914a (0.0109)
0.1513a (0.1557)
0.1536a (0.1484)
0.1340 (0.1416)
Drug severity baseline score (mean, SD)
0.0582a (0.0691)
0.0825a (0.0827)
0.0942a (0.0822)
0.0796 (0.0798)
Bothered by emotions at baseline, 1 ¼ not
3.1 (1.5)
3.2 (1.4)
2.9 (1.4)
3.1 (1.3)
at all; 5 ¼ extremely (mean, SD)
3.3%a
22.9%a
17.2%
At baseline, have a car available for use
24.7%a
a
Differs across the 3 sites at p < 0.05. For race, African Americans compared to all others. For substance use, any versus no use of the single
substance.
SD, standard deviation; IDU, injection drug use.
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a 6-month interview (odds ratio [OR] ¼ 1.36, confidence interval [CI] ¼ 1.03–1.79, p ¼ 0.03). This finding was not significant for completing a 12-month interview (OR ¼ 1.05,
CI ¼ 0.86–1.29, p ¼ 0.62). There was a trend toward significance of having completed a 12-month interview among
participants who reported having an automobile for use at
baseline (OR ¼ 2.04, CI ¼ 0.97–4.29, p ¼ 0.06). This finding was
not significant for completing a 6-month interview
(OR ¼ 1.96, CI ¼ 0.73–5.24, p ¼ 0.18). No other variables significantly predicted having completed either a 6- or 12-month
interview, including severity of drug and alcohol use and
treatment site.
Demographic associations with change
in ASI severity scores
Change in ASI drug and alcohol severity scores were not
significantly different by African American versus other race,
age, gender, or income. For drug but not alcohol severity
scores, scores differed by insurance status such that uninsured
participants reported decreases in drug use sooner than insured participants (w2 ¼ 7.62, p < 0.05).
Change in ASI severity scores over time
For all sites combined, drug severity scores changed little
from baseline to 6 months but decreased on average by 0.02
( p < 0.05) by 12 months (Table 2). Alcohol severity scores
decreased on average by 0.03 at 6 months and 0.04 by 12
months ( p < 0.05 for both). When comparing models with and
without site by time point interaction terms, there was no
evidence of differences in drug score changes by site, but there
was significant variation in crude alcohol score changes across
sites ( p < 0.05).
To investigate whether site differences in alcohol score
changes could be explained by other factors, we fit adjusted
models that controlled for variables that significantly differed
across sites and were also significantly associated with either
ASI alcohol or drug severity scores: (1) baseline severity scores
and (2) insurance status (for drug scores only). These models
also adjusted for variables identified through the attrition
analysis (use of a car and psychological problems). Adjusted
changes were similar to the unadjusted changes at 6 and 12
months. When interaction terms for baseline severity score by
time point were included, there was evidence of significant
variation in score changes by baseline severity ( p < 0.05 for

both alcohol and drug ASI scores). Once variation by baseline
severity was incorporated into the model, there was no remaining evidence of variation in score changes by site.
To illustrate the variation in score changes by baseline severity, we graphically present the trajectory of severity scores
over time for individuals with low, medium, and high baseline severity (Figs. 1 and 2 showing alcohol and drug scores,
respectively). Predicted scores at each time point were
calculated from the final multivariable model adjusting for
predictors of attrition, site, and baseline severity, and incorporating interaction terms between baseline severity and time
point. Since baseline drug and alcohol severity scores were
modeled as continuous variables, for illustrative purposes we
present predicted trajectories for hypothetical individuals at
the 10th, 50th, and 90th percentiles of baseline drug or alcohol
severity. For both alcohol and drug scores, the greatest decreases were predicted to be by a participant with high (90th
percentile) baseline use, with statistically significant decreases
predicted between 0 and 6 months and between 0 and
12 months. For a participant whose baseline use was at the
median, for both alcohol and drug scores there was a significant predicted decrease between 0 and 12 months but not
between 0 and 6 months. For a participant whose baseline use
was low (10th percentile), for both alcohol and drug scores
there was a significant predicted increase between 0 and 6
months and between 0 and 12 months.
Sensitivity analyses: drug use
ASI drug scores were examined separately for participants
reporting use of cocaine, heroin, and marijuana, and participants who never reported using any alcohol at any time point.
For cocaine and marijuana users, as well as never-alcohol
users, 6-month change in drug use was not significant but 12month change in drug use was significant. There were too few
heroin user observations (30 observations for paired time
points) for adequate statistical power, but the pattern was the
same with mean drug use similar between baseline and 6
months, with a decrease at 12 months.
Discussion
Addiction severity for both alcohol and drug use decreased
in the integrated as well as the co-located treatment sites for
patients with co-occurring HIV and substance abuse. Decreases in alcohol and drug addiction severity were similar

Table 2. ASI Alcohol and Drug Mean (SD) Baseline Scores and Unadjusted and Adjusted Change
from Baseline 6 and 12 Months
Unadjusted

Drug score
Alcohol score

Adjusted

Baseline
(n ¼ 281)

Change at
6 months
(n ¼ 235)

Change at
12 months
(n ¼ 193)

p Value for
difference
across sites

Change at
6 months
(n ¼ 235)

Change at
12 months
(n ¼ 193)

p Value for
difference by
baseline ASI score

p Value for
difference
across sites

0.0796 (0.0798)
0.1340 (0.1416)

0.0013
0.0328a

0.0227a
0.0416a

0.48
<0.01

0.0007
0.0332a

0.0236a
0.0458a

<0.01
<0.01

0.94
0.43

a
p < 0.05 for mean difference from baseline. p values for differences across sites computed as likelihood ratio tests comparing models with
(full) and without (reduced) site by time point interaction terms.
Scores adjusted for baseline alcohol or drug scores, having an automobile available at baseline, and reporting psychological problems at
baseline. Drug scores are also adjusted for baseline insurance status.
ASI, Addiction Seventy Index; SD, standard deviation.
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FIG. 1. Predicted Addiction Severity Index
(ASI) alcohol score means at 0, 6, and 12 months
for a hypothetical participant with a baseline
alcohol severity score at the 10th, 50th, and 90th
percentile. *Significant difference from baseline.
(Color image can be found at www.liebertonline
.com/apc).

across gender, age, and income levels. Decreases in alcohol
and drug composite scores were also similar across race. A
treatment that works well across groups and sites is desirable
for applicability to HIV medical care clinics. Effective treatment for African American patients is especially important
given the growing HIV epidemic among African-Americans.
In 2005, 49% of new HIV diagnoses were among African
Americans, even though they only comprised 12% of the U.S.
population.44
Decreases in alcohol and drug addiction severity did not
significantly differ by site, despite recognizable differences
in clinic populations and treatment adaptations.29 It may be
that co-location is sufficiently integrated for effective HIVsubstance abuse treatment. As noted previously, co-located
care has been found to be more effective than coordinated care
for dually diagnosed patients whose addiction affects their
comorbidity.19 However, integrated and co-located models
have not been previously compared for substance use treatment of HIV infected patients.
Low substance use severity at baseline was predictive of
increased addiction severity at 6 and 12 months. It is possible
that the treatment was not successful for participants entering
with low severity scores. The program included an extensive
outreach period with an addictions specialist and substance
use may have decreased prior to study enrollment. Some

FIG. 2. Predicted Addiction Severity Index
(ASI) drug use means at 0, 6, and 12 months for
a hypothetical participant with a baseline drug
use score at the 10th, 50th, and 90th percentile.
*Significant difference from baseline. (Color
image can be found at www.liebertonline
.com/apc).

participants enrolled specifically to prevent relapse. This
observation suggests the need for additional or more comprehensive aftercare with a focus on relapse prevention. Alternatively, perhaps we should have matched patients with
low severity to a less intensive outpatient treatment, as is recommended by the American Society of Addiction Medicine.45 Regardless, it is important to note that even after the
increase, the 12-month follow-up scores were below the scores
for patients at the 50th and 90th percentiles of baseline use; the
scores continued to reflect a low addiction severity throughout the follow-up period.
The integrated HIV-substance abuse intervention examined in this study was based in large part on a previous HIVsubstance abuse-mental illness intervention by Whetten and
colleagues.20 These studies differed in that the current study
did not require that participants qualify for a mental illness
diagnosis, and the current study had a higher level of integrated care (co-located or integrated versus coordinated care).
Unlike Whetten and colleagues, we did not find a decrease
in ASI drug scores between 0 and 6 months, possibly because
our drug scores were lower at baseline. Both studies found
significant decreases in ASI alcohol scores between 0 and 6
months, and between 0 and 12 months, as well as ASI drug
scores decreases between 0 and 12 months. Despite the
differences in the two studies, severity of addiction was
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consistently reduced. The decreases in severity scores in our
study and Whetten and colleagues’ were modest in comparison to those of other behavioral treatments, such as in the
Cocaine Collaborative Treatment Study.46 It is possible that
our results were attenuated by the HIV and mental health
comorbidities faced by our treatment population.
To date, studies for persons with HIV and substance use
have focused on subgroups of HIV-positive substance users.
Specifically, for alcohol use, a randomized study contrasting
eight-session treatment conditions of health education versus
motivational interviewing (MI) combined with cognitive–
behavioral therapy found less alcohol use for both conditions.
Another intervention specifically for MSM used an eightsession intervention based on MI and the Transtheoretical
Model to decrease alcohol use.47 A case management intervention with 18 individual sessions for HIV-positive youth
found decreases in substance use over time.48 In yet another
intervention, the Healthy Living Project did not focus on
substance use but rather on coping with stressors for HIVpositive MSM engaging in high-risk sexual activity.49 Among
its results, however, were decreases in alcohol use and some
kinds of drug use. Finally, a group therapy treatment for
HIV-positive gay or bisexual men found reductions in drug
use.50
This study’s findings are limited by the use of a pre-postpost design without a comparison group, reducing our ability
to make causal inferences and also precluding us from ruling
out regression to the mean. Because we recruited current
substance users, it is possible that extremely high initial substance use scores would have decreased at future assessment
points even without intervention. Future evaluation of the
intervention using more rigorous study designs is needed.
Another limitation is the follow-up interview rates. Statistical
models controlled for relevant differences between those who
did and did not complete follow-up interviews. Nevertheless, it is
possible that participants with worse or escalating substance use
did not complete follow-up interviews. Social desirability and
recall bias may have influenced self-reported substance use. To
minimize this, participants were told before each interview that
they had a 1 in 10 chance of being asked to provide a urine sample
for toxicology. However, participants’ self-reported data were not
verified against urine analysis results.
Finally, we must note that this study’s treatment is complex
to implement. System-level changes must be used to implement communication between medical providers and addictions specialists. These changes require adequate time and
commitment to four principles: a shared vision of the biopsychosocial model of care; the behavioral health provider as
an integral part of the medical team; psychological and biomedical complications on equal footing in regards to patient
morbidity; and the mental health provider’s adaptation to the
medical setting.51,52
The treatment tested here differs from other treatments in
its use of co-locating addictions therapists, its relatively long
duration, its broad inclusion criteria, and its focus on substance abuse. This study contributes an intervention to the
options for clinic directors seeking to adopt mental health
and/or HIV-substance use treatments. The benefit of choosing the treatment presented here is that it has been tested with
real-life clinic adaptations and with patients who vary in
insurance status, income level, gender, and age, as well as
African American and white races.

PROESCHOLD-BELL ET AL.
Areas of future research on this treatment model to address
causality include using a randomized clinical trial design or
an interrupted time series design, along with developing
methods for earlier enrollment to capture the effects of the
prolonged outreach phase of the program. In addition, shorter
integrated HIV-substance use interventions are likely needed
because not all patients with HIV and substance use are
willing to engage in a 12-month treatment program. The need
for long-term, relapse prevention resources is also evident.
Given the challenges of treating patients afflicted with both
HIV and substance use, models of integrated HIV and substance use care must continue to be designed creatively and
tested comprehensively. Likewise, HIV clinic directors must
be creative, thoughtful, and dedicated in their choices of
treatment options for their patients.
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