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James D. Wilkinson, MD, MPH,* Wei Zhao, MD, MS,† Julia H. Arnsten, MD, MPH,‡

Amy R. Knowlton, MPH, ScD,§ Yuko Mizuno, PhD,k Starley B. Shade, PhD,¶

Marc N. Gourevitch, MD, MPH,# Scott Santibanez, MD, MPH,k

and Lisa R. Metsch, PhD† for the INSPIRE Study Team

Objective: To identify modifiable factors associated with health

care utilization by HIV-negative seropositive injection drug users

(IDUs).

Methods: We analyzed longitudinal data from 966 participants in

a randomized controlled trial of a behavioral intervention designed to

address medical care, adherence, and risk reduction. The outcomes of

this study were usual place for care (clinic vs. emergency room) and

frequency of primary care visits.

Results: Results of multiple logistic regression analysis showed that

increase in ‘‘importance of HIV care scale’’ score (odds ratio [OR] =

2.99; P , 0.001), empowerment (OR = 3.53; P , 0.001), utilization

of case management (OR = 3.07; P = 0.007), and having a stable

residence (OR = 2.63; P = 0.008) were significantly associated with

participants being ‘‘clinic users.’’ Increase in importance of HIV care

scale score (OR = 5.65; P = 0.01) increased empowerment (OR =

2.42; P = 0.005), taking greater control of one’s health (OR = 2.17;

P = 0.001), having health insurance (OR = 2.58; P = 0.003), utilization

of case management (OR = 3.14; P = 0.027), and CD4 count $200

cells/mm3 (OR = 2.09; P = 0.007) were significantly associated with

reporting 2 or more primary HIV care visits in the past 6 months.

Conclusions: Future interventions for this population may be

strengthened by addressing the importance of HIV primary care;

empowering participants with respect to the health care system;

and promoting linkages to case management, health insurance, and

local housing programs.
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Injection drug users (IDUs) continue to comprise a significant
proportion of persons living with HIV/AIDS in the United

States.1 Many studies have shown that HIV-negative seropos-
itive IDUs underutilize appropriate health care services
compared with HIV-negative seropositive non-IDUs.2–4 This
population is more likely to use the emergency room (ER), less
likely to utilize outpatient primary care services, and less likely
to return for follow-up outpatient visits compared with HIV-
seropositive non-IDUs.2,5–7 Utilization of HIV primary care
services is important for HIV-seropositive IDUs because
current guidelines recommend monitoring of CD4 cell count
and other health indicators at least every 3 to 6 months.8 Also,
HIV-seropositive IDUs present special treatment challenges
compared with other HIV-positive populations.9,10 Appropri-
ate utilization of HIV primary care is associated with better
outcomes, including decreased hospitalizations and optimal
use of antiretroviral therapy.11,12

Many factors have been associated with inadequate
health care utilization among drug users, including IDUs.
Individual factors associated with decreased utilization include
young age, low socioeconomic status, unstable housing, not
wanting treatment, and minority race.13–17 Case management,
health insurance, and drug treatment have consistently been
associated with increased utilization of outpatient health care
among HIV-seropositive IDUs.2,3,13,18
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The Interventions for Seropositive Injectors—Research
and Evaluation (INSPIRE) study, supported by the Centers
for Disease Control and Prevention (CDC) and the Health
Research Services Administration, was a randomized con-
trolled trial of a behavioral intervention to increase health care
utilization and adherence to highly active antiretroviral therapy
(HAART) and to decrease risky sexual and drug use behaviors
among HIV-seropositive IDUs.19 The overall results of the
INSPIRE clinical trial have been reported by Purcell et al.20

Although there were no significant differences between the
intervention and control groups in terms of health care
utilization, health care utilization did improve among both
treatment groups over the 12-month follow-up period.20 We
proposed to analyze which potentially modifiable factors were
associated with better health care utilization in terms of usual
place for care (clinic vs. ER) and adequate frequency of pri-
mary health care visits. Identification of such factors is impor-
tant to informing future interventions designed to improve
outpatient health care utilization in this vulnerable population.

METHODS
We analyzed longitudinal data from the INSPIRE

project, which was conducted from 2001 to 2005 at 4 sites
(Baltimore, Miami, New York, and San Francisco). Recruit-
ment occurred at a variety of venues (eg, AIDS service
organizations, medical clinics, methadone clinics, street-based
recruiting) using active and passive strategies. Eligibility
criteria included confirmed HIV-positive serostatus, self-
reported injection drug use in the prior year, sex with an
opposite-gender partner in the prior 3 months, and willingness
to engage in group educational sessions and provide oral and
blood specimens.

Assessments for health care utilization were adminis-
tered at baseline, 6 months, and 12 months using audio
computer-assisted self-interviewing (A-CASI). Participants
were randomized to the 10-session peer mentoring experi-
mental condition or to the 8- session video discussion control
condition. A detailed description of the INSPIRE project and
its methods has been reported elsewhere.19,20 The CDC
Institutional Review Board (IRB) and human subject review
boards of the research sites approved the study protocol.

Participants
All INSPIRE participants who were randomized and

completed follow-up assessments at the 6-month or 12-month
time point and had complete data regarding study measures at
either of those time points were included in the study. Follow-
up rates were at least 82% at both time points. At 6 months,
loss to follow-up was associated with lower session atten-
dance, lower income, and being male (P , 0.05). At 12
months, session attendance and study site (Miami participants
were more likely to drop out) were associated with loss to
follow-up (P , 0.05). Participants were reimbursed for
completing baseline and follow-up assessments.

Outcome Measures
The study examined 2 health care utilization outcomes.

The first was based on the response to the assessment question
‘‘Where do you usually go if you are sick or need medical

care?’’ Respondents were dichotomized into 2 groups: those
who responded that their usual care source was a public or
private clinic or a doctor’s office (hereafter referred to as
‘‘clinic users’’) and those whose responded that their usual
source of care was the ER (hereafter referred to as ‘‘ER
users’’). Positive behavior was defined as (1) participants who
were clinic users at baseline and continued to be clinic users
at 6-month and/or 12-month follow-up assessments or (2)
participants who were ER users at baseline who became clinic
users at either of the follow-up assessments. Negative behavior
was defined as (1) participants who were ER users at baseline
and continued to be ER users at 6-month and/or 12-month
follow-up assessments or (2) participants who were clinic
users at baseline who became ER users at either of the follow-
up assessments.

The second outcome was the number of HIV primary
care visits reported in the previous 6 months. Respondents
were dichotomized into those who reported 2 or more
such visits (hereafter referred to as ‘‘adequate utilizers’’)
and those who reported ,2 visits (hereafter referred to as ‘‘low
utilizers’’). This cutoff was based on the HIV Cost and
Services Utilization Study definition of optimal (outpatient)
service use and current treatment guidelines.4,8 HIV primary
health care visits were defined as ‘‘a visit to a doctor or medical
provider to have a check up on how you’re doing with your
HIV or AIDS, (which may include) discussion about HIV or
AIDS medications, or blood test results.’’ Positive behavior
was defined as (1) participants who were adequate utilizers at
baseline and continued to be adequate utilizers at 6-month
and/or 12-month follow-up assessments or (2) participants
who were low utilizers at baseline who became adequate
utilizers at either of the follow-up assessments. Negative
behavior was defined as (1) participants who were low utilizers
at baseline and continued to be low utilizers at 6-month and/or
12-month follow-up assessments or (2) participants who were
adequate utilizers at baseline who became low utilizers at
either of the follow-up assessments.

Correlate Measures
The following psychosocial measures were addressed in

the INSPIRE peer mentoring intervention (PMI) and were
therefore examined as potential correlates of health care–
seeking behavior.

Relationship with provider was assessed using the
Perceived Engagement with Provider scale (13 items, score
range: 1 to 4; a = 0.95). This scale had items such as ‘‘My
healthcare provider or doctor listens to me,’’ ‘‘.answers my
questions,’’ and ‘‘.involves me in decisions.’’21 Depression
was assessed using the Brief Symptom Inventory-Depression
(7 items, score range: 1 to 5; a = 0.88).22 Empowerment (28
items, score range: 1 to 4, a = 0.76) included items such as
‘‘I see myself as a capable person,’’ or ‘‘I am usually confident
about the decisions I make.’’23 The taking control of health
scale was composed of 4 items (score range: 1 to 4, a = 0.63):
(1) ‘‘I make and keep my appointments with my healthcare
provider every 3 to 4 months,’’ (2) ‘‘I keep a list of symptoms
to tell my healthcare provider,’’ (3) ‘‘I ask my healthcare
provider to explain a word that I don’t know,’’ and (4) ‘‘I tell
my healthcare provider my symptoms.’’ This scale was
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specifically developed for the INSPIRE study. Also addressed
in the intervention were importance of HIV care (4-point
Likert scale, dichotomized into yes/no) and knowledge about
HIV (18 true-false knowledge questions). All psychosocial
measures were scored by summing the individual responses
and dividing by the number of scale items, and changes in
correlate scores were computed as 6-month/12-month follow-
up value minus baseline for continuous variables.

Additional measures that have been associated with
health care utilization behavior previously included systemic
factors such as health insurance status (response to query
‘‘What kind of health insurance do you currently have?’’ with
responses from a list dichotomized as yes/no; most reported
Medicaid or Medicare); receipt of case management in the past
6 months (yes/no response to query ‘‘In the past six months
have you seen a case management worker, social worker, or
counselor to help you get medical care, insurance, food stamps,
housing assistance and the like?’’); outpatient drug treatment in
the past 6 months (yes/no); and stable housing, defined as
a positive response to the question ‘‘Do you currently have
a place to where you stay 5 to 7 days a week?’’).2,4,11,15 We also
included the most recent CD4 count $200 cells/mm3 as
a measure of health care demand (yes/no) and recent crack
cocaine (‘‘crack’’) use (previous 3 months; yes/no) because it
has shown to be associated with decreased HIV health care
utilization.24 Changes of categoric correlates or systemic
factors were then computed. Participants whose responses
remained/changed to ‘‘no’’ at 6- or 12-month follow-up were
defined as ‘‘no.’’ Those whose responses remained/changed to
‘‘yes’’ at 6- or 12-month follow-up were defined as ‘‘yes.’’

Statistical Analysis
Descriptive analysis was conducted to show the change

in behaviors in 2 temporal intervals: (1) from baseline to
6-month follow-up and (2) from baseline to 12-month follow-
up. These same follow-up intervals were used in the logistic
regression analyses. To determine the association between
study outcomes and modifiable correlates, we first conducted
simple logistic regression and then multiple logistic regres-
sions by choosing the correlates that had an association at the
0.10 significance level in simple logistic regression to model

the probability of positive behaviors as a function of each
correlate change. Baseline correlate values were used in testing
associations with 6-month and 12-month outcomes. General-
ized estimating equations (GEEs) were used in simple and
multiple logistic regressions, instead of regular logistic re-
gression, to capture correlation induced by clustering within
cities. Empiric standard errors calculated from the GEEs were
used for all tests from simple and multiple logistic regression
analysis. Covariates were assessed for collinearity problems,
and none were identified (variance inflation ,6 as cut point).
No significant interactions were identified. In multiple logistic
regression, age (continuous), gender (did not adjust gender on
6-month follow-up because of sample size issue), race/
ethnicity, education, income, and treatment condition were
adjusted for both outcome variables. Statistical significance
was set at the 0.05 level. Analyses were performed using SAS
version 9.1.3 (SAS Institute, Cary, NC).

RESULTS
Of the 1161 INSPIRE participants who completed

baseline assessments, 966 were randomized and comprised the
source population for the sample analyzed for this study. There
were 798 (6 months) and 811 (12 months) participants with
complete study data for the usual source of care outcome; there
were 527 (6 months) and 497 (12 months) participants with
complete study data for the frequency of primary care outcome
at baseline and 6 months or baseline and 12 months, re-
spectively. The much smaller number of participants with
complete data for the frequency outcome compared with the
usual source of care is attributable to the fact that all par-
ticipants (except for missing values) had to identify a usual
source of care (clinic or ER) at baseline. Only those par-
ticipants who reported a primary care visit in the past 6 months
at baseline were included in the analysis of change in this
outcome over time, however. The difference in sample sizes
represents participants who reported a usual source for care but
not a recent primary care visit (past 6 months). Longitudinal
health care–seeking behavior in terms of usual place for care
(clinic vs. ER) and frequency of primary care ($2 vs. ,2
visits) is shown in Table 1. Approximately 80% of participants

TABLE 1. Health Care Utilization at Baseline and at 6- and 12-Month Study Time Points Among INSPIRE
Participants at the 4 Study Sites (Baltimore, Miami, New York, and San Francisco) From 2001 to 2005

Usual Place for Care
6 Months

(N = 798)†
12 Months
(N = 811)

ER at baseline and ER at follow-up 76 (9.5%) 75 (9.3%)

Clinic at baseline and ER at follow-up 82 (10.3%) 76 (9.4%)

Clinic at baseline and Clinic at follow-up 533 (66.8%) 553 (68.2%)

ER at baseline and Clinic at follow-up 107 (13.4%) 107 (13.2%)

Frequency of HIV Care* 6 Months (N = 527) 12 Months (N = 497)

Low at baseline and low at follow-up 13 (2.5%) 9 (1.8%)

Adequate at baseline and low at follow-up 44 (8.4%) 37 (7.4%)

Adequate at baseline and adequate at follow-up 421 (79.9%) 402 (80.9%)

Low at baseline and adequate at follow-up 49 (9.3%) 49 (9.9%)

*Low, ,2 primary HIV care visits; adequate, $2 primary HIV care visits.
†Total numbers (N) change because of missing values at 6- or 12-month follow-up.
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were clinic users at 6-month and 12-month follow-up, with
approximately 13% demonstrating positive behavior change
over time (ie, ER users at baseline and clinic users at follow-
up) and approximately 10% demonstrating negative behavior
change (ie, clinic users at baseline and ER users at follow-up).
More than 90% of participants were adequate utilizers of
primary care at the follow-up time points, with approximately
10% demonstrating positive behavior change over time
(ie, ,2 visits at baseline and $2 visits at follow-up) and
approximately 8% demonstrating negative behavior change
(ie, $2 visits at baseline and ,2 visits at follow-up).

First, we assessed the differences in correlate levels
between the intervention and control conditions at the 3 as-
sessment time points. The proportion of participants reporting
that HIV care was important to them differed significantly at
the 6-month follow-up (P = 0.023), but the absolute difference
was small (98.1% in the experimental condition vs. 94.5%
in the control condition). There were no other significant
differences in the level of correlates between the 2 treatment
groups at any time point.

Table 2 shows the results of the univariate analysis of the
association between changes in correlates and positive behavior
regarding usual place for health care. At 6-month follow-up,
increase in ‘‘importance of HIV care scale’’score, having health
insurance, higher empowerment, and utilization of case
management were significantly associated with participants
being clinic users. At 12-month follow-up, increased HIV
knowledge, utilization of case management, and having a stable
residence were significantly associated with being a clinic user.

In the multiple regression models at 6-month follow-up,
increase in importance of HIV care scale score, higher em-
powerment, and utilization of case management were
significantly associated with participants being clinic users
(Table 3). Only change to receipt of case management and
having a stable residence were significantly associated with
being a clinic user at 12-month follow-up.

Table 4 shows the results of the univariate analysis of
the association between changes in correlates and positive

behavior regarding frequency of primary care visits. At
6-month follow-up, increase in importance of HIV care scale
score, increased engagement with provider, taking greater
control of one’s health, utilization of case management, and
recent crack use were significantly associated with participants
being adequate utilizers of primary care. At 12-month follow-
up, having health insurance, increased engagement with
provider, increased empowerment, and utilization of case
management were significantly associated with being an
adequate utilizer of primary care.

In the multiple regression models at 6-month follow-up,
increase in importance of HIV care scale score, taking greater
control of one’s health, receipt of case management, and
having a CD4 count $200 cells/mm3 were significantly asso-
ciated with participants being adequate utilizers of primary
care (Table 5). Having health insurance, taking greater control
of one’s health, increased empowerment, and receipt of case
management were all associated with adequate utilization of
primary care at 12-month follow-up.

DISCUSSION
Outpatient health care utilization by populations of HIV-

seropositive IDUs has previously been shown to be lower as
compared with other HIV-seropositive groups.3,4,25,26 Appro-
priate use of HIV primary care is important for disease
management, initiation, and monitoring of HAART and for
provision of important prevention messages. Many factors
associated with poor utilization in this population, such as
race, age, income, and education, are not modifiable or are not
easily modifiable. Identification of modifiable factors is
important to the design of effective interventions to promote
increased primary care utilization among this group.

In the INSPIRE project, most participants were
appropriately utilizing health care in terms of outpatient care
as the usual care source (81%) and adequate frequency
of primary care visits (91%) at the 12-month follow-up
assessment. In our study sample, only approximately 10% of

TABLE 2. Univariate Association of Changes of Positive Behavior Regarding Usual Source of Care as a Function of Change in
Correlates From Baseline for INSPIRE Participants at the 4 Study Sites (Baltimore, Miami, New York, and San Francisco)
From 2001 to 2005

Correlate Change

6-Month Follow-Up (N = 798) 12-Month Follow-Up (N = 811)

cOR 95% CI P cOR 95% CI P

Belief that HIV care is important 2.59 1.16 to 5.76 0.020 1.19 0.27 to 5.20 0.818

Health insurance 1.67 1.27 to 2.20 ,0.001 1.16 0.83 to 1.63 0.382

Engagement with provider 1.06 0.66 to 1.70 0.798 1.08 0.89 to 1.30 0.449

Taking control of health 1.01 0.76 to 1.35 0.922 1.05 0.65 to 1.70 0.834

Depression 0.80 0.59 to 1.07 0.136 0.93 0.74 to 1.17 0.526

Empowerment 1.74 1.12 to 2.70 0.014 1.25 0.59 to 2.64 0.568

HIV knowledge 1.70 0.84 to 3.41 0.139 2.10 1.17 to 3.76 0.012

Case management 1.84 1.62 to 2.08 ,0.001 1.34 1.01 to 1.77 0.042

Outpatient drug treatment 0.86 0.59 to 1.25 0.426 0.86 0.66 to 1.11 0.237

Stable housing 1.92 0.95 to 3.90 0.071 1.89 1.45 to 2.47 ,0.001

Recent crack use 1.31 0.80 to 2.14 0.286 1.12 0.92 to 1.37 0.265

CD4 count $200 cells/mm3 1.64 1.10 to 2.46 0.015 0.58 0.25 to 1.34 0.202

CI indicates confidence interval; cOR, crude odds ratio.

q 2007 Lippincott Williams & Wilkins S123

J Acquir Immune Defic Syndr � Volume 46, Supplement 2, November 1, 2007 Health Care Utilization Among HIV Positive IDUs

JOBNAME: joa 46#S2 2007 PAGE: 4 OUTPUT: Monday October 1 22:17:34 2007

tsp/joa/151291/QAI200835

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited. 



participant exhibited positive behavior change in terms of
health care utilization; however, most were already appropriate
care utilizers at baseline and continued as such over the follow-
up period. This pattern may be explained by the relatively
older age (mean age .40 years) and length of time since
HIV diagnosis (mean = 9 years) of our study participants.
A younger and/or more recently diagnosed population may
have shown less health care utilization at baseline with more
potential for positive change. Lower utilization of health care
by younger patients has been shown for other HIV-seropositive
substance-abusing populations.17,18,27

Change to use of case management by INPSIRE par-
ticipants was associated with positive health care utilization
over time. Persons who had received case management were
up to 50% more likely to be clinic users and more than twice as
likely to be adequate utilizers of primary care compared with
those not in case management. This is consistent with findings
from other studies, which have found a positive association
between case management and increased health care utiliza-
tion among HIV-seropositive IDUs.2,14 It could be that being
in primary care increases access to case management.

Conversely, Gardner et al24 have recently reported an
efficacious and relatively inexpensive brief case management
strategy that increased health care utilization among a disad-
vantaged population of recently diagnosed persons with
HIV/AIDS. The efficacy of such strategies needs to be
explored in populations of HIV-seropositive IDUs.

Obtaining or keeping health insurance was also asso-
ciated with appropriate health care utilization in terms of
frequency of primary care visits at 12-month follow-up. Health
insurance has been associated with improved outpatient health
care utilization in many other studies focusing on drug
users.2,13,14,28 Assisting patients to navigate the often complex
health insurance system is an important function of case
management, and linkage to health insurance is an important
strategy to improve health care utilization and clinical
outcomes.

We found that having a stable housing situation was
associated with using an outpatient setting rather than the ER
as the usual source of care at 12-month follow-up. An unstable
housing situation has been previously reported to be associated
with decreased utilization of outpatient care.15,27,29 Linkage for

TABLE 4. Univariate Association of Changes of Positive Behavior Regarding Usual Source of Care as a Function of Change in
Correlates From Baseline for INSPIRE Participants at the 4 Study Sites (Baltimore, Miami, New York, and San Francisco)
From 2001 to 2005

Correlate Change

6-Month Follow-Up (N = 527) 12-Month Follow-Up (N = 497)

cOR 95% CI P cOR 95% CI P

Belief that HIV care is important 3.90 1.51 to 10.06 0.005 2.23 0.69 to 7.27 0.182

Health insurance 1.28 0.67 to 2.44 0.450 2.18 1.45 to 3.27 ,0.001

Engagement with provider 1.85 1.07 to 3.20 0.028 1.52 1.22 to 1.88 ,0.001

Taking control of health 1.49 1.21 to 1.84 ,0.001 1.33 0.95 to 1.86 0.096

Depression 1.06 0.71 to 1.59 0.766 1.08 0.88 to 1.34 0.445

Empowerment 2.49 0.76 to 8.21 0.133 3.43 2.56 to 4.60 ,0.001

HIV knowledge 2.34 0.42 to 13.13 0.333 0.69 0.33 to 1.47 0.338

Case management 1.38 1.01 to 10.88 0.047 2.10 1.25 to 3.53 0.005

Outpatient drug treatment 1.12 0.58 to 2.13 0.741 1.07 0.70 to 1.64 0.762

Stable housing 1.21 0.42 to 3.49 0.730 1.18 0.42 to 3.37 0.752

Recent crack use 0.68 0.48 to 0.96 0.031 1.85 0.86 to 3.98 0.114

CD4 count $200 cells/mm3 1.43 0.97 to 2.12 0.070 0.78 0.11 to 5.77 0.809

CI indicates confidence interval; cOR, crude odds ratio.

TABLE 3. Multivariate Analysis of Positive Behavior Regarding Usual Source of Care as a Function of Change in Correlates From
Baseline for INSPIRE Participants at the 4 Study Sites (Baltimore, Miami, New York, and San Francisco) From 2001 to 2005

Correlate Change

6-Month Follow-Up (N = 227) 12-Month Follow-Up (N = 760)

aOR 95% CI P aOR 95% CI P

Belief that HIV care is important 2.99 1.80 to 4.96 ,0.0001 NA NA NA

Health insurance 0.73 0.10 to 5.34 0.761 NA NA NA

Empowerment 3.53 1.89 to 6.62 ,0.0001 NA NA NA

HIV knowledge NA NA NA 1.85 0.86 to 3.96 0.115

Case management 3.07 1.35 to 6.97 0.007 1.30 1.01 to 1.67 0.045

Stable housing 1.30 0.20 to 8.31 0.778 1.63 1.14 to 2.32 0.008

CD4 count $200 cells per mm3 1.51 0.79 to 2.86 0.212 NA NA NA

aOR indicates adjusted odds ratio; CI, confidence interval; NA, not applicable (P . 0.10 in univariate analysis).
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HIV-seropositive IDUs with local housing programs is another
potentially important strategy to improve health care utiliza-
tion in this population.

Participants who increased their importance of HIV care
scale score were 3 times more likely to demonstrate positive
health care utilization for both study outcomes. Likewise,
increased empowerment was associated with utilization of
outpatient primary care services and appropriate frequency of
care visits, and taking greater control of one’s health was only
associated with appropriate frequency of care visits. Although
these factors were both specifically addressed in the INSPIRE
intervention, the findings were the same for those in the control
group. It may be that participation in the study, in a supportive
and positive environment, promoted valuing HIV care and
empowerment in this relatively disenfranchised and powerless
population.

Outpatient drug treatment has been associated with
increased health care utilization in several studies.2,11–13 We
did not find recent outpatient drug treatment (past 6 months) to
be associated with increased health care utilization. The reason
for this difference is not clear, although most of our par-
ticipants were already adequate care users at baseline; perhaps
the effect of drug treatment is greater on HIV-seropositive
patients who are not already in care. Lower CD4 cell counts
and increased AIDS symptoms have previously been reported
by Solomon et al26 to be associated with increased outpatient
visits. In our multivariate analyses, CD4 cell count was
associated with utilization of outpatient primary care services
outcome at 6-month follow-up. Specific data on AIDS-related
symptoms were not collected. Differences between our study
and the study by Solomon et al26 could be attributable to the
following: (1) Solomon et al26 reported on patients from 1988
to 1991 before the HAART era, (2) their population was
younger and less geographically diverse, or (3) other un-
determined reasons.

This study had several limitations. Health care utiliza-
tion was assessed by self-report, which is subject to incorrect
recall and social desirability bias. Although follow-up rates
were .80% at both time points, loss to follow-up is always
a potential source of bias in longitudinal studies. Although
the study was prospective, the ‘‘predictor’’ or independent

variables were based on the statistical models selected. One
cannot necessarily infer causality between these variables and
appropriate utilization of health care. It could be that ap-
propriate utilizers of health care are more likely to receive
case management, have stable housing, and so forth. Also, the
terms health insurance and case management can have a range
of meanings, and our participants’ responses to the specific
survey questions may not be consistent with those of providers
or policy makers. As noted previously, most participants
reported Medicaid as their insurance source, with benefits that
vary widely across states. Most participants had positive
behaviors at baseline; thus, behavior change could only occur
in 20% to 30% of participants. Finally, our findings may not
be generalizable to younger or more recently diagnosed IDUs.

The development of effective interventions to increase
primary care utilization among HIV-seropositive IDUs is
important to improve clinical outcomes and to provide a source
of prevention counseling for this high-risk population. Based
on our findings, future interventions for this population may be
strengthened by addressing the importance of HIV primary
care; empowering participants with respect to the health care
system; and promoting linkages to case management, health
insurance, and local housing programs. We realize that pro-
moting linkages to various social services would likely require
a significant investment in resources and infrastructure in some
locales. These findings highlight the potential importance for
HIV-seropositive IDUs of promoting improvements in in-
dividual-level factors such as attitudes and structural factors
such as access to various systems and resources.
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