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Abstract

BACKGROUND—OnNly 56% of outpatient substance abuse treatment programs in the U.S.
provide HIV/AIDS education, likely due to the time required to complete existing educational
interventions. This report describes results of a third study in a series to develop a brief
educational intervention to increase HIVV/AIDS knowledge among cocaine-dependent outpatients.

METHODS—Participants (N=90) were randomized to experimental or control conditions and
completed two HIV/AIDS knowledge pre-tests with response formats modified to “true-false-
don’t know.” Pre-test results were later compared to historical controls that completed pre-tests in
their original “true-false” format. Next, participants in the experimental condition completed an
HIV/AIDS educational intervention while participants in the control condition completed a sham
intervention. Participants in both conditions then completed knowledge tests a second time.
Participants in both conditions were subsequently crossed over, and then completed knowledge
tests a third time. Post-intervention analyses were conducted using test data from all participants
who completed the educational intervention (N=56). A subset of these participants (N=40)
completed follow-up tests approximately 9 weeks after completing the educational intervention.

RESULTS—Scores on both pre-tests were lower than those observed in historical controls (p <.
001). Scores on knowledge tests increased from baseline after participants completed the
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educational intervention (p < .001), but not after the sham intervention (p >.05). Scores at follow-
up remained higher than baseline scores (p < .001).

CONCLUSIONS—Modifying response formats to include a “don’t know” option likely
increases identification of baseline knowledge deficits. This brief intervention is effective at
increasing HIVV/AIDS knowledge among cocaine-dependent outpatients.

Keywords

HIV/AIDS education; HIVV/AIDS drug users; HIVV/AIDS knowledge

1. INTRODUCTION

Approximately 1.9 million people the U.S. use cocaine each year (Substance Abuse and
Mental Health Services Administration (SAMSHA), 2009). Cocaine users are
disproportionately affected by Human Immunodeficiency Virus/Acquired
Immunodeficiency Syndrome (HIV/AIDS), primarily because of risky injection drug use
and sexual behavior. Around 10% of users inject cocaine, risking HIV infection by sharing
injection equipment (syringes, “cookers”, “cottons”, etc.; Chaisson et al., 1989; Hudgins et
al., 1995; Morrisette et al., 2007). About 80% of cocaine users are sexually active and risk
infection by having multiple sexual partners, failing to use condoms consistently, and/or
exchanging sex for drugs or money (Booth et al., 2000; Des Jarlais et al., 1988; Des Jarlais
and Semaan, 2008; Astemborski et al., 1994; Celentano, et al., 2008; Strathdee and
Stockman, 2010). These behaviors result in HIV prevalence rates that are many times higher
among cocaine users than in the general population (4-22% vs. 0.4%; Booth et al., 1993,
2000; Centers for Disease Control and Prevention, 2010; Mathers et al., 2008; McCoy et al.,
2004; Strathdee and Sherman, 2003). Prevention of HIV transmission among cocaine users
remains a public health priority (National Institute on Drug Abuse, 2011).

Knowledge of HIV transmission and prevention has been identified as a determinant of risk
behavior (Catania et al., 1990; Fisher and Fisher, 1992). Cocaine users have deficits in HIV
knowledge (Heil et al., 2005; Johnston et al., 2011; Metsch et al., 2004), placing education
among the first lines of defense against the spread of HIV. Educational interventions aimed
at reducing HIV transmission often combine multiple techniques (e.g., educational lectures
or counseling, written materials, audiovisual presentations, etc.) to inform individuals of
behaviors that carry transmission risk (e.g., sharing injection equipment, unprotected sexual
intercourse, etc.) and effective risk-reduction strategies (e.g., sterilizing injection equipment,
using condoms, etc.). A meta-analysis of 18 studies evaluating the efficacy of educational
interventions in substance abuse treatment programs concluded that such interventions are
effective, but time-consuming, requiring an average of 6 hours to complete (Prendergast et
al., 2001). Constraints on time and resources have likely limited adoption of these existing
interventions, with only 56% of U.S. treatment providers offering “HIV/AIDS education,
counseling, or support” (Academy for Educational Development, 2002; SAMSHA, 2010).
Taken together, these data suggest that the availability of a brief, empirically validated
intervention may encourage more programs to provide HIV/AIDS education.
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We have previously reported on two studies examining the efficacy of a brief educational
intervention for increasing HIV/AIDS knowledge among cocaine-dependent outpatients.
The first study (Sigmon et al., 2000) provided evidence that this brief intervention
significantly increases HIV/AIDS knowledge. The second study (Heil et al., 2005)
replicated these findings using a more rigorous experimental design and also demonstrated
that increases in knowledge largely persist for several months. However, the materials used
in these studies may have limited the impact of the educational intervention in at least two
ways. First, both HIV/AIDS knowledge tests used were administered in a “true-false”
response format, encouraging participants to guess on items if they do not know the correct
answer (Kelly et al., 1989; Carey et al., 1997). Randomized trials comparing test response
formats suggest that the addition of a “don’t-know” option to “true-false” tests significantly
decreases guessing and more accurately identifies knowledge deficits without negatively
effecting test reliability (Harris and Changas, 1994; Pennington et al., 2001). Second, both
the HIVV/AIDS educational video and pamphlet used previously were produced over a
decade before the studies were conducted and did not represent the most current HIVV/AIDS
knowledge available. Modifying this intervention to incorporate more current educational
materials may further increase its efficacy. The present report describes the results of a study
that employed the same rigorous experimental design used previously (Heil et al., 2005)
with the addition of these two modifications.

2. METHODS

2.1. Design

This two-arm, randomized, controlled, crossover study was designed to examine the efficacy
of a brief educational intervention aimed at increasing HIV knowledge while providing all
study participants with HIV education. Participants were recruited from ongoing randomized
clinical trials of community reinforcement therapy (CRA) plus vouchers for treating cocaine
dependence (Budney and Higgins, 1998; Higgins et al., 2003). All assessments/intervention
components took place during four regularly scheduled treatment visits, and no additional
monetary compensation was provided for participation. At their first available visit,
participants provided informed consent, were randomized to either experimental or control
conditions, and completed two HIV/AIDS knowledge pre-tests (described below). At their
second available visit, participants in the experimental condition completed the educational
intervention (described below), while participants in the control condition completed the
sham intervention (described below). Participants in both conditions then completed
knowledge tests a second time (post-test 1). At their third available visit, participants in both
conditions were crossed over; control condition participants completed the educational
intervention and experimental condition participants completed the sham intervention.
Participants in both conditions then completed knowledge tests a third time (post-test 2).
Participants in both conditions completed knowledge tests a fourth time as a follow-up
assessment at least 6 weeks after completing the educational intervention. The University of
Vermont’s institutional review board approved all study procedures before study
commencement.
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2.2 Measures

2.2.1 Instruments—HIV/AIDS knowledge was measured with versions of the AIDS Risk
Behavior Knowledge Test (ARBKT; Kelly et al., 1989) and Marsch test (Marsch; Marsch
and Bickel, 2001) modified from their original “true-false” response format to a “true-false-
don’t know” format. The ARBKT is a standardized 40-item test that measures knowledge of
high-risk sexual and drug taking practices, risk reduction steps, and misconceptions
regarding HIVV/AIDS, and was subjected to reliability and validity testing during its initial
development (Kelly et al., 1989). The Marsch is a 50-item test that assesses knowledge in
the same three areas as the AKBRT, but includes additional items specific to drug-use
related risks. Prior work utilizing the Marsch has shown it to be more comprehensive than,
but strongly correlated with, the ARBKT (Marsch et al., 1999; Marsch and Bickel, 2001).

2.3 Interventions

2.3.1 Educational intervention—The educational intervention was delivered to each
participant individually in a single session by a master’s level therapist, and consisted of
three components: (1) viewing a 23-minute HIVV/AIDS educational video (HIV/AIDS: The
Untold Truth and Myths; NIMCO Inc., 2002); (2) reviewing a 15-page HIVV/AIDS education
pamphlet (“HIV and AIDS -What you need to know”; Channing L. Bete Company, 2008)
with the therapist; and (3) reviewing pre-tests with the therapist, who provided corrective
feedback on questions answered incorrectly or “don’t know”. The educational intervention
took ~50 minutes to deliver.

2.3.2 Sham intervention—The sham intervention was delivered in the same manner as
the educational intervention, and consisted of two components: (1) viewing a 10-minute
video excerpt on the pharmacology of cocaine (The Haight-Ashbury Cocaine Film:
Physiology, Compulsion, Recovery; Cohen and Steinbroner, 1985); and (2) reviewing a 4-
page pamphlet on the psychopharmacology of stimulants (“Mind Over Matter: The Brain’s
Response to Stimulants”; National Institute on Drug Abuse, 1997). The sham intervention
took ~20 minutes to deliver.

2.4 Participants

2.4.1 Study population—Ninety cocaine-dependent outpatients consented, were
randomized (47 to the experimental condition and 43 to the control condition), and
completed pre-tests. Of these, 34 (17 experimental, 17 control) withdrew from the cocaine
treatment trial before completing the educational intervention. The remaining 56 participants
completed the educational intervention an average of 29(+28) days after completing pre-
tests. Sixteen additional participants (9 experimental, 7 control) withdrew from cocaine
treatment before completing the follow-up assessment. The remaining 40 participants
completed follow-up an average of 61(+16) days after completing the educational
intervention.

2.4.2 Participant characteristics—Baseline characteristics (demographics, cocaine use,
other drug dependence, and HIV risk behaviors) were collected at treatment intake and
compared between experimental and control conditions using chi-square tests (categorical
variables) or t tests (continuous variables). There was no evidence of differential dropout
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rates between experimental and control conditions and no differences between dropouts and
completers on pre-test scores or demographic variables (Table 1).

2.5. Data Analysis

2.5.1 Characterizing HIV/AIDS knowledge—Mean scores on ARBKT and Marsch
pre-tests were calculated to assess baseline knowledge. To evaluate the effect of modifying
response formats on the identification of deficits in HIV/AIDS knowledge, independent
samples t-tests were used to compare pre-test scores of all participants in the present study
(N=90) to pre-test scores from historical controls who completed tests in their original “true-
false” format (N=107; Heil et al., 2005). Statistical significance was determined at the level
of p < .05. Descriptive analyses of the frequency of “don’t know” responses on each test
overall and on individual test items that received “don’t know” responses from over 30% of
participants were also performed.

2.5.2 Improving HIV/AIDS Knowledge—In order to evaluate the efficacy of the
educational intervention at increasing HIV/AIDS knowledge, repeated-measures analysis of
variance (ANOVA) was used to examine temporal changes in both ARBKT and Marsch
scores among the subset of participants who completed the educational intervention (N=56).
Independent samples t-tests were then used to compare post-intervention scores between
study conditions. McNemar’s test for correlated proportions was used to examine change
over time in percentage correct for individual items on each test in order to determine the
items on which knowledge significantly improved as a result of the educational intervention.
Statistical significance was determined at the level of p < .05 for ANOVA and a more
stringent p < .01 for McNemar’s test, since it involved comparisons between 90 pre-test —
post-intervention sets of questions.

Among the subset of participants who completed the follow-up assessment (N=40), a second
set of repeated-measures ANOVA were conducted to assess the maintenance of any gains in
knowledge resulting from the educational intervention. Mean scores on ARBKT and Marsch
follow-up tests were compared to pre-test and post-intervention scores collapsed across
experimental and control conditions to determine to what extent gains in knowledge
persisted after completing the educational intervention. Statistical significance was
determined at the level of p <.05.

3. RESULTS
3.1. Characterizing Baseline HIV/AIDS Knowledge Levels

3.1.1 Pre-test—Scores on both ARBKT and Marsch pre-tests were significantly lower in
the current study than in the historical control cohort [75% vs. 85% correct on the ARBKT
(t(195) =6.74, p < .001) and 72% vs. 84% correct on the Marsch (t(195) = 67.34, p < .001)].
Participants in the current study readily endorsed the “don’t know” option on both pre-tests,
with 14% of responses on the ARBKT and 16% of responses on the Marsch being “don’t
know.” Thirteen items (7 from the ARBKT and 6 from the Marsch; Table 2.) received
“don’t know” responses from at least 30% of participants. Four of these items assess
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knowledge of high-risk sexual practices, 2 assess knowledge of risk reduction steps and 7
assess misconceptions regarding HIV/AIDS.

3.2. Improving HIV/AIDS Knowledge

3.2.1. Post-test 1—Differential changes between conditions in mean percentage correct
were observed on both the ARBKT and Marsch tests from pre-test to post-test 1 (F(1,55) =
25.87, p<.001 and F(1,55) = 27.23, p <.001) (Figure 1). Mean percentage correct on both
tests increased significantly in the experimental condition [78% vs. 94% correct on the
ARBKT (F(1,29) = 42.03, p < .001) and 76% vs. 94% correct on the Marsch (F(1,29) =
48.78, p < .001)], but not the control condition [73% vs. 75% correct on the ARBKT
(F(1,25) = 3.20, p = .08) and 69% vs. 71% correct on the Marsch (F(1,25) = 1.86, p =.18)].

3.2.2. Post-test 2—Mean percentage correct on both ARBKT and March tests increased
in the control condition after crossover [73% vs. 91% correct on the ARBKT (F(1,25) =
34.62, p <.001) and 69% vs. 90% correct on the Marsch (F(1,25) = 65.04, p < .001)]. Post-
test 2 scores in the control condition were not significantly different from the post-test 1
scores observed in the experimental condition [91% vs. 94% correct on the ARBKT (t(55) =
1.43, p=.16) and 90% vs. 94% correct on the Marsch, (t(55) = 1.96, p = .06)], indicating
that the crossover eliminated earlier differences between conditions.

3.2.3. Individual items—The educational intervention significantly improved percentage
correct on 36 individual items [15 from the ARBKT and 21 from the Marsch
(Supplementary Table 11). Thirteen items assessed knowledge of risky sex and drug
practices, 5 addressed knowledge of risk reduction steps, and 18 addressed misconceptions
regarding HIV/AIDS.

3.2.4. Follow-up—Mean scores on the ARBKT follow-up were significantly lower than
post-intervention scores, while mean scores on the Marsch were unchanged [(93% vs. 89%
correct on the ARBKT, F(1,39) =9.92, p <.01) and (92% vs. 90% correct on the Marsch,
F(1,39) = 3.55, p =.07)]. Perhaps most importantly, mean scores on both follow-up tests
remained significantly higher than baseline scores [(89% vs. 74% correct on the ARBKT,
(F(1,39) = 36.03, p <.001) and 90% vs. 72% correct on the Marsch, (F(1,39) =43.35,p<.
001), respectively].

4. DISCUSSION

The present report describes the results of a prospective, experimental study designed to
further develop and examine the efficacy of a brief educational intervention to increase HIV/
AIDS knowledge among cocaine-dependent outpatients. This study represents the first use,
to our knowledge, of ARBKT and Marsch tests with modified response formats. Other
studies demonstrated that modifying response formats from “true-false” to “true-false-don’t
know” increases identification of knowledge deficits (Harris and Changas, 1994; Pennington
et al., 2001). Consistent with these findings, the addition of a “don’t know” response option
resulted in significantly lower pre-test scores than those observed in our historical control

1Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:...
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cohort, suggesting that the present study more accurately characterizes baseline HIV/AIDS
knowledge among cocaine-dependent outpatients by identifying additional knowledge
deficits. More than 30% of participants in the present study reported not knowing the answer
to items related to high-risk sexual practices (4 items) and risk-reduction steps (2 items). For
example, 33% of participants indicated they did not know that pre-ejaculatory fluids can
carry the HIV virus, and 36% did not know that latex condoms are better than natural skin or
lambskin condoms at preventing the spread of HIV. Failure to include a “don’t know”
option on HIV/AIDS knowledge assessment instruments risks overlooking such important
gaps in knowledge. In this particular situation where deficits in knowledge can lead to
contracting a life-threatening condition, we feel the potential clinical advantages of using a
“true-false- don’t know” response format far outweigh any potential limitations associated
with modifying the tests.

The present results further support the efficacy of this brief educational intervention for
increasing HIV/AIDS knowledge among cocaine-dependent outpatients. Significant
increases in overall knowledge were observed on both tests after participants completed the
educational intervention. Most importantly, these gains in knowledge largely persisted for at
least 6 weeks following the educational intervention, indicating that the intervention has
some lasting effect on HIV/AIDS knowledge.

Since both the ARBKT and Marsch tests contained items related to high-risk practices, risk
reduction steps, and misconceptions about HIV/AIDS, it is important to look beyond overall
test scores to ensure that knowledge increases are in an area of potential clinical
significance. For example, teaching patients that oral sex and sharing drug works can
transmit HIV is more likely to reduce their risk of contracting HIV than correcting their
misconceptions about HIV being transmitted through shared kitchen utensils or by
mosquitoes or bugs. Analyses of scores on individual items pre-and-post-intervention
revealed improvements in HIVV/AIDS knowledge on a number of items related to high-risk
behaviors and risk-reduction steps, suggesting the educational intervention is increasing
HIV/AIDS knowledge in areas that could impact HIV transmission risk.

These findings must be considered in light of some limitations. First, one-third of the
randomized sample did not complete the educational intervention and were excluded from
the analyses evaluating its efficacy. The fact that all drop-outs withdrew from the parent
cocaine treatment trial rather than the present study and that there were no differences
between drop-outs and completers with regard to baseline demographic characteristics, pre-
test scores, or study condition decrease potential concerns about the generalizability of these
results. In addition, drop out would be of less concern in actual clinical practice, where the
educational intervention could be delivered in a single session rather than the multiple
sessions required by the rigorous design of the present study. Second, the same HIV/AIDS
knowledge tests reviewed during the educational intervention were used as the post-
intervention assessments, making it unclear whether observed knowledge gains generalize to
real-world scenarios of HIV risk. Future studies may benefit from the use of additional
instruments that force participants to apply their knowledge. Third, we did not measure self-
reported HIV risk behaviors to determine whether the experimental intervention actually
changed behavior. It seems unlikely that a brief educational intervention alone is sufficient
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to modify risky behaviors, but HIV/AIDS knowledge has been identified as one determinant
of risk behavior (Catania et al., 1990; Fisher and Fisher, 1992) and HIV education should be
part of standard outpatient substance abuse treatment.

This report summarizes the third in a series of studies on the development of a brief
educational intervention to improve HIV/AIDS knowledge among cocaine-dependent
outpatients. The modification of HIV knowledge tests to include “don’t know™ as a response
option allowed us to identify and provide corrective education to address deficits in HIV
knowledge that may have been missed by knowledge tests administered in a traditional
“true-false” format. The educational intervention produced significant and persistent
increases in HIV/AIDS knowledge among individuals at risk for HIV infection. This
intervention is inexpensive, requires few materials, and takes less than one hour to complete.
These characteristics make it a practicable option for outpatient substance abuse treatment
programs that want to provide HIV/AIDS education, but have limited resources.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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ARBKT Marsch Test

Pre-test Post-Test 1 Post-Test 2

Figure 1.
Mean percentage correct in the experimental and control conditions on the ARBKT (Kelly et

al., 1989; left panel) and Marsch (Marsch et al., 2001; right panel) tests of HIV/AIDS
knowledge at three assessment time points (Pre-test, Post-test 1, and Post-test 2). Bars with a
common letter are not significantly different from each other (Fisher’s least significant
difference, p <.05).
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Table 1

Demographics, cocaine use, other drug dependence, and HIV risk behaviors among participants who
completed the educational intervention in the experimental and control conditions.

Characteristic Experimental (n=30) Control (n=26)

Demographics

Age (years) (Mean + SD) 36 (9.2) 36 (9.3)

Race (% white) 90 81

Gender (% male) 70 73

Marital Status (% married) 13 15

Education (= 12 years) 87 86

Employed full-time (= 35 hours/week) (%) 60 35
Cocaine Use

Preferred route (%)

Intranasal 27 23

Inhalation 53 54

Intravenous 20 27
Years regular use (Mean + SD) 12(9.2) 9 (6.8)
Previous treatment (%) 77 54

Other drug dependence

Alcohol 43 39
Cannabis 33 42
Opioids 33 46
HIV risk behaviors
Intravenous cocaine use in past 12 months (%) 27 46
Ever injected drugs with a borrowed syringe (%) 17 31
Ever injected drugs without cleaning borrowed syringe (%) 17 23
Uses cocaine with sexual partner (%) 43 35
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