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Abstract

STEP into Action assessed the efficacy of a peer-based HIV prevention intervention in reducing
HIV risk behaviors among people who inject drugs (PWIDs) in Baltimore. This analysis examined
the effect of the intervention on the change in frequency of conversation about HIV prevention
topics over time. 114 participants were randomized into an experimental and 113 into a control
group. Data was collected prospectively at 6, 12, and 18 months. The experimental group talked
more frequently about HIV prevention topics compared to the control group at 6-month visit. At
18 months relative risk ratios (RRR) remained statistically significant for conversation about the
danger of needle sharing (RRR = 3.21) and condom use (RRR = 2.81). The intervention resulted
in an increased conversation about HIV prevention among PWIDs, but the sustainability past 6
months remained a challenge; suggesting that interventions should be designed to constantly
reinforce communication about HIV prevention among PWIDs.
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Introduction

In the United States, HIV and drug abuse are major public health problems in the urban
setting (1). Since the mid-1980s, injection drug use has been one of the main driving forces
of the HIV epidemic in the United States (2—4).
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Baltimore has a large population of people who inject drugs (PWIDs). The 2011 National
Survey on Drug Use and Health estimates that 10.21% of Baltimore City residents 18 and
older have abused drugs or alcohol within the past year (5). This amounts to approximately
63,400 individuals based on 2010 Census data (5). In 2007 there were 59,113 PWIDs in
Baltimore according to Tempalski et al. (6). HIV incidence (accounting for 36.5% of all new
cases) and prevalence (12%) among PWIDs in Baltimore remain high (7). In 2011 there
were 4,159 PWIDs living with HIV accounting for 42.7% of all the HIV cases in Baltimore

().

Fundamental to HIV transmission among PWIDs are their risky behaviors related to
preparation, splitting of drugs and sharing of injection equipment (8). Splitting drugs often
involves using a cooker to dissolve the drugs and removing liquids from the cooker by
syringes, which can lead to HIV transmission. Needle sharing has declined over the years
(9), but risky drug splitting practices still prevail and contribute to the perpetuation of HIV
(8, 10).

Numerous public health interventions among PWIDs such as needle exchange programs
(NEPs), drug treatment, and peer-based outreach have resulted in a decrease in HIV
transmission among PWIDs (1, 11, 12). As mentioned above, in addition to NEPs and drug
treatment programs, peer-based education is another method to prevent HIV transmission
among PWIDs. These interventions are based on various social influence theories such as
the ‘risk environment’ framework (13), diffusion of innovation theory (14), social learning
(15), and social identity (16).

Peer-based interventions for HIV prevention have shown mixed results. A review by Simoni
et al. (17) concludes that there is support for the effectiveness of peer-based interventions
but more research is needed on moderators as well as utilizing rigorous evaluation methods.
A systematic review by Ye et al. (18) on the impact of peer-based interventions for men who
have sex with men (MSM) found that the effectiveness varied by study and emphasized the
need for rigorous study design. These reviews highlight the conclusions of the meta-review
conducted by Johnson and colleagues (19) that emphasized the importance of HIV
prevention interventions documenting the approaches to behavioral change employed in
interventions.

Although the literature on the peer-based interventions is mixed, there are studies which
have shown that training PWIDs to be peer leaders in promoting HIV risk reduction has had
a positive influence on both them and their community. Peer leaders have reported
significant increases in condom use and cleaning of used needles with bleach (20). Their risk
networks compared to controls’ risk network members were also more likely to report used
needle cleaning (20). Nevertheless, risky injecting behaviors persist within this population
and thus HIV prevalence among PWIDs in Baltimore remains high, 12% in 2011 (7).

Peer-based education is effective in reducing risk behaviors among PWIDs (17, 20, 21, 22).
One of the key elements of the peer-based education is conversation about HIV prevention
(23). Verbal communication plays an important role in the success of these interventions
since it is the main agent for establishing, altering, and maintaining social norms (23). Thus
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far, cross-sectional studies have shown positive association between conversation about HIV
prevention methods among PWIDs and reduction in their risk behaviors (24, 25).
Nevertheless, little is known about the patterns of conversation about HIV-related topics
among PWIDs and how peer-based interventions influence HIV prevention conversation in
this population over time. This study aims to determine the effect of a peer-based
educational intervention on change in frequency of conversation and sustainability of
conversation about HIV prevention topics over time among PWIDs in Baltimore, Maryland.

Study design and study population

This was a randomized controlled trial of PWIDs with baseline information and prospective
data collected at 6, 12 and 18 months. The inclusion criteria for the participants were: age 18
and older, reported injection drug use in the past 6 months, residency in Baltimore, MD, and
willingness to have HIV prevention conversations and invite their risk network members
into the study. In the study, participants trained to be peer educators are referred to as Index
participants and their recruited risk network members are referred to as RNMs. Indexes were
randomized to experimental and control groups. Signed consent forms were obtained from
the participants at their baseline visit prior to the baseline interview and randomization.

Recruitment and Randomization

Study participants were recruited from March 2004 to March 2006 through street-based
outreach, word of mouth, and advertisements posted throughout the community. 600 Index
participants were enrolled into the study, 297 of them were able to recruit at least one risk
network member and finally, 227 were randomized into experimental (n=114) and control
(n=113) groups (Figure 1). Participants were stratified by gender and then randomized using
standard computerized program designed in MS Access and blocking method (size of each
block was four). The Johns Hopkins Bloomberg School of Public Health Institutional
Review Board approved the study (26).

Experimental condition

The intervention consisted of information about HIV prevention and teaching participants
the skills needed to promote risk reduction within their personal risk networks. It was
composed of seven sessions, five of which were group-based (26). The topics discussed at
five group sessions were: introduction to the health educator role and communication,
reduction of injection and drug splitting risk behavior (such as promotion of using syringes
without needles to split liquid drugs and laminated sheets for dry drugs), sex risk reduction
and use of condoms, credibility as a health educator, graduation and sustainability of skills
(26). One of seven sessions was an individual session with an Index participant, which
included goal-setting for the individual HIV risk reduction and outreach work. In the last
one of seven session both Index and their RNMs participated (dyad session) which allowed
Indexes to teach the HIV risk reduction methods and to set goals for HIV risk reduction with
their RNMs (26).
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The training that focused on teaching Indexes how to talk to their RNMs about HIV
prevention and reduction in risk behaviors incorporated: different communication tools,
numerous role-playing activities, homework assignments and dyad session. Attendance for
the intervention sessions was high: 87% of the participants attended at least four of seven
intervention sessions, 36% attended all sessions, and 64% completed the dyad session (26).

Control condition

The control condition consisted of five-group sessions (HIV 101 and testing, hepatitis 101,
drug treatment, overdose risk factors, and overdose prevention) during which study
participants received information on injection-drug use topics, but were not taught skills for
HIV risk reduction. 85% of the study participants attended 3 out of 5 sessions.

Follow-up data collection

Participants were followed for 18 months. Data was collected at 6, 12, and 18 months (T2,
T3, and T4) since the last session. Interviewers were blinded to the study condition of the
participants. Participants were compensated $35 for every follow-up visit. More than 85% of
study participants were retained in each study visit, Figure 1.

Outcome measures

One of the goals of the intervention was to increase the frequency of communication about
HIV prevention topics between study participants and their “drug buddies” (individuals who
study participants inject drugs with). In this analysis we focused on communication between
study participants and their drug buddies about five HIV prevention topics: HIV testing,
HIV transmission, needle cleaning with bleach, dangers of sharing needles with other
people, and use of condoms. All of the outcomes had 8 ordered categories (talking: never;
once or twice a year; once a month; a few times a month; once a week; a few times a week;
once a day; and more than once a day). Based on the distribution of the outcomes, which
was very similar for all the outcome variables at the baseline and not normally distributed,
we grouped 8 categories into 3 categories (never = talking never or once or twice a year; at
least once a month = once a month or a few times a month or once a week; at least few times
a week = a few times a week or once a day or more than once a day).

The section of the questionnaire that contained the outcome variables of interest was skipped
if participants reported not using heroin, cocaine or crack within past year. All the
randomized participants had a response for the outcome variables at the baseline. At the 6-
month visit, a response for the outcome variables was recorded for 80% of the participants.
At the 12-month and 18-month visits, responses were recorded for 77% and 67% of the
participants, respectively. However, experimental and control groups remained comparable
throughout follow-up visits based on their baseline characteristics.

Potential covariates

Socio-demographic characteristics included gender, age, race, education and homelessness
in the past 6 months from the baseline visit. Risk behaviors that were considered potential
covariates were: exchanging sex in the past 90 days (from the baseline visit) for money,
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food, dugs or shelter and daily injecting of drugs in the past 6 months (from the baseline
visit).

Statistical analysis

Results

The sample for the analysis consisted of 227 randomized participants. Missing data was
handled using model-wise deletion. A Chi-square test for categorical and a t-test for
continuous variables were used to compare baseline demographic characteristics for the
study participants by intervention assignment. Comparability between the two groups at
each visit was explored with univariate logistic regression based on the baseline values for
demographic characteristics. Univariate multinomial logistic regression was used to assess
the association between the outcome and participants’ demographic characteristics. Patterns
of missing data were examined with univariate logistic regression to explore whether
missingness of the outcome was informative based on the outcome reported in previous
visits and based on the baseline covariates.

To examine the intervention effect on participants’ behavior over the 18-month period we
used multinomial logistic regression accounting for clustering by individual (27). In the
model an independent correlation structure was assumed and standard error was calculated
using the Huber-White sandwich estimator. An indicator variable for the four visits was
included as a covariate in the model. Interaction between the time and intervention status
was significant thus analysis was done stratifying by intervention status and by time.
Comparability between the experimental and control groups across time was assessed based
on the potential confounders (baseline characteristics) including them in the models as time-
varying covariates when appropriate. This analysis suggested that it was not necessary to
include covariates in the final models since the randomization was preserved across the
visits. Data were analyzed based on the intent-to-treat assumption. Analysis was conducted
using STATA, version 13.0 (28).

The study enrolled 227 participants of which 114 were randomized into an experimental and
113 into a control group (Figure 1). Demographic characteristics and selected risk behaviors
of the study participants are presented in Table 1. PWIDs in the two groups were
comparable based on their baseline characteristics. 55% of the study participants were male.
The average age of the participants was 43 years. Most of the participants, 85%, were
African American. 45% of the participants completed 12" grade or higher education. 25 out
of 203 participants who agreed to HIV testing were HIV positive. Unemployment in the past
6 months from baseline visit was very high, 92%. About one-fourth of participants were in
prison in the past 6 months from the baseline visit. A large number of participants engaged
in risky injecting and sex behaviors, 48% daily injected in past 6 months from baseline visit,
41% used unclean needles, and 65% used unclean cottons or cookers. 66% of the
participants reported having one main sex partner, 34% had two or more sex partners.
Among those who reported having sex in the prior 90 days from the initial visit 23% were
exchanging sex for food, shelter, drugs or money.
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The missing data pattern was the same for all five outcome variables. The questions about
HIV prevention communication between study participants and their drug buddies were
asked only if participants reported injecting in the prior 6 months. Thus, there were more
responses missing for the HIV prevention conversation among PWIDs as compared to
overall missing of the participants in the follow-up visits shown in Figure 1. All 227
participants had data for 5 outcome variables at the baseline visit whereas 20% of the data
was missing at the 6-month visit, 23% at the 12-month visit and 33% at the 18-month visit.
However, univariate analysis of missing response in the follow-up visits, based on the
baseline covariates and on the outcomes in the prior visits, revealed that there was no
difference between participants who responded to the questions and those who were missing
the response or were not asked the questions because they did not inject drugs in the past
year.

In the final model the interaction between intervention assignment and time was significant
for each of the five outcomes, which suggested that the change in the relative risk of talking
about HIV prevention topics over time differed across the intervention groups. Thus, we ran
stratified analysis by visits (Table 2). Table 2 shows the change in frequency of conversation
between the experimental and control group over time. Significantly higher frequency of
conversation was observed for most of the HIV prevention topics, with the exception of HIV
testing, comparing experimental to control group at the 6-month visit. At the 6-month visit
the relative risk of talking ‘at least once a month’ compared to ‘never’ about HIV testing
(relative risk ratio (RRR) = 1.80; 95% CI = 0.88 — 3.66), HIV transmission (RRR = 2.07;
95% CI = 1.00 — 4.31), needle cleaning (RRR = 4.52; 95% CI = 2.07 — 9.89), needle sharing
(RRR =4.24; 95% CI = 1.74 — 10.37), and condom use (RRR = 2.10; 95% CI = 0.97 — 4.57)
were higher in the experimental compared to the control group although not all of them were
statistically significant. The same pattern was observed for the relative risk of talking ‘at
least a few times a week’ compared to ‘never’ at 6-month about HIV testing (RRR = 1.86;
95% CI = 0.87 — 3.95), HIV transmission (RRR = 3.22; 95% CI = 1.39 — 7.46), needle
cleaning (RRR = 4.35; 95% CI = 1.88 — 10.07), needle sharing (RRR = 4.35; 95% CI = 1.80
—10.54), and condom use (RRR = 2.25; 95% CI = 1.05 — 4.84).

The observed differences between experimental and control groups decreased in magnitude
over time. Nevertheless, there are number of relative risk ratios that are higher in magnitude
at T4 compare to T3. Among those the significant ones were HIV transmission (RRR =
4.57; 95% CI = 1.56 — 13.43), the danger of needle sharing (RRR =3.21; 95% Cl = 1.45 -
7.14) and condom use (RRR = 2.81; 95% CI = 1.28 — 6.17 and RRR = 3.06; 95% CI = 1.35
—6.95). The frequency of conversation about HIV prevention topics seems to have
decreased more drastically over time among controls (Figure 2.) compare to experimental
group, which could have lead to higher relative risk ratios at T4 compare to T3. This trend
fits with what we have observed in this study for risk behaviors (26); both groups showed
reduced risky injecting behaviors at the 6-month visit with the experimental group
continuing to reduce risk at subsequent follow-up visits, while the control group tapered off
after the 6-month visit (26).

Figure 2 represents the cumulative probabilities for different outcomes over time stratified
by the intervention assignment. Overall we observed that the probability of talking more
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than ‘never’ about any of the HIV prevention topics decreased over time among the
participants in the control group. In the experimental group the probability of talking more
than “never’ about HIV testing and HIV transmission increased over time and it remained
slightly high at the 18-month visit compared to the baseline visit. The probability of talking
about cleaning needles with bleach and danger of sharing needles with other people initially
increased at the 6-month visit and decreased by the 12-month visit, continuing to decrease at
the 18-month visit to a probability comparable to the baseline. Among the HIV prevention
topics, the probability of talking about condom use is the only one that remained higher in
the experimental group at 18-months compared to the baseline.

Discussion

This study examined the effect of a peer-based, personal network-focused, educational
intervention on the frequency of conversation about HIV prevention topics among PWIDs in
Baltimore, Maryland. The objective of the study was to assess the differences in the
frequency of conversation between the control and experimental groups over time. In
addition to the difference in frequency of conversation, the sustainability of talking about
HIV prevention topics over time was examined as well as the type of topics that PWIDs
persistently talked about. Understanding how the frequency of communication about HIV
prevention changes over time is important in helping design, evaluate, and improve peer-
based interventions among PWIDs.

There are a few overall observations that can be drawn from the analysis. First, peer-based
education had a significant positive effect on the frequency of conversation about any of the
HIV prevention topics examined in this study at 6-months. Secondly, over time the effect of
the intervention decayed and the frequency of conversation about any of the topics
decreased. Finally, study participants discussed certain topics with their drug buddies more
often than others and for some topics PWIDs retained a significantly high level of
conversation by the 18-month visit compared to the baseline. An increase in the
conversation about any HIV prevention topic at 6-month visit and sustained significantly
high level of conversation for some topics at 18 months, suggest that the intervention was
effective at teaching the PWIDs skills they needed to promote HIV prevention. Thus, future
interventions should be designed to constantly reinforce communication about HIV
prevention among PWIDs in order to assure that they continue to disseminate the message.

Comparing the experimental to the control group during different visits we observed that at
the 6-month visit those in the experimental group talked significantly more about all HIV
prevention topics with the exception of HIV testing. By the 18-month visit the differences
that remained statistically significant between the experimental and control groups were for
part of conversation about HIV transmission, danger of needle sharing and condom use.
Thus, one possible explanation is that study participants may be more comfortable with
some conversation topics about HIV prevention and less comfortable with others.

Conversation about HIV transmission and in particular about HIV testing for most part did
not persist among PWIDs, which could be due to the stigma associated with HIV and
potential discrimination (from society and family) that one might experience if tested HIV
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positive. Research by Parsons et al. (29) showed several adverse effects for HIV-positive
PWIDs whose status was revealed in the community, such as rejection, loss of intimacy and
material resources. Some studies have also found that, for example, sex partners have a
violent reaction to HIV-related communications (30). In addition, as the topic of HIV is
stigmatized, simply talking about HIV prevention may be uncomfortable for some
individuals. They may be concerned that others will think that they are infected or that it
connotes that they are members of a stigmatized risk group. Thus, communication about
HIV prevention among PWIDs requires more education, encouragement and mentoring in
order for them to feel confortable sharing the prevention message. A qualitative study from a
multisite intervention to increase testing found that the intervention increased personal
conversations regarding HIV testing and decreased HIV stigma (31).

Sharing needles (31% prevalence in this study) and use of dirty needles (41% prevalence in
this study) is prevalent among PWIDs and it may be hard to alter this behavior, even if
trained at safe injecting, when one really needs a “fix’. Thus, the decrease in frequency of
conversation about those topics could be due to the “guilt feeling” among study participants
of not consistently practicing what they are encouraging others to do. At the same time they
may also think that it’s not necessary to repeat the information over and over again to the
same individuals (at 6, 12, and 18-month study visits, 23%, 40-53%, and 45-48%,
respectively, of the same drug buddies were named compared to previous visit). Thus, future
research should examine why the conversation about needle sharing and cleaning needles
decreases over time among PWIDs.

Finally, the high frequency of conversation about condom use in the experimental group
(significantly more frequent conversation compared to controls even at the 18-month visit)
could be due to the wide acceptance of condom use. In addition, talking about use of
condoms does not necessarily imply prevention of HIV transmission; it could mean
prevention of other less stigmatizing sexually transmitted infections (STIs) or prevention of
pregnancy.

Nevertheless, as a result of this intervention the frequency of conversation significantly
increased by the 6-month visit for most HIV prevention topics with the exception of HIV
testing. But a decrease was observed over time, and for most of the conversation topics there
was no statistically significant difference between experimental and control groups at the
18-month visit. The fact that the frequency of conversation increased initially and decreased
as the study progressed suggests a need to constantly reinforce positive behavior among
PWIDs, which could potentially be achieved through booster sessions.

Booster sessions showed association with reduction in risky sex and injecting behaviors
among PWIDs. A randomized controlled trial evaluating the effect of a peer-based
behavioral intervention among PWIDs in Thai Nguyen, Vietnam reported that those who
attended booster sessions and/or support person sessions were more likely to decrease sexual
risk behavior (21). Another study among PWIDs in Haryana, India examined the association
between the level of exposure to peer-based education sessions and needle sharing practices.
These studies showed that the proportion of PWIDs who shared needles substantially
decreased among those who attended three or more peer-based education sessions (49% vs.
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11%, p<0.001) in a month (22). Thus, the studies suggest that repeated exposure to peer-
based educational sessions is more effective in reducing risk behavior among PWIDs than
one time exposure. HIV prevention programs have to constantly reinforce the reduction in
the risk behavior among PWIDs by promoting repeated, monthly interaction with peer
health educators.

One of the limitations of this analysis is the potential contamination of the information
received in the control group by information from the experimental group. Increases in the
frequency of conversation about HIV prevention topics at the 6-month visit among controls
could have been due to spillover of the information from the experimental group. More
precisely, it is possible that some of the Indexes from experimental group shared what they
learned with those in the control group, which encouraged controls to talk to others about
HIV prevention. It is also possible that controls on their own, even though they were not
encouraged to do so, shared the content of their sessions with their drug buddies. Further,
the outcome was self-reported by the participants. This could have resulted in reporting bias
in the experimental group, since at the group sessions they were encouraged to talk to others
about HIV prevention. Thus, experimental group participants might have felt compelled to
report talking frequently to others about HIV prevention. In addition, participants were
recruited through street-based outreach, word of mouth and posted advertisements
throughout the community, which may not result in a representative study sample of the
target population.

Conclusion

In conclusion, it is challenging to develop behavioral interventions among PWIDs that
would assure sustainability of communication about HIV prevention topics over time. We
have shown that our intervention had a positive impact on the conversation about HIV
prevention among PWIDs, but sustainability past 6 months was challenging for most of the
conversation topics. Nevertheless, increase in the conversation is possible for all of the
topics since we observed a significant increase in conversation by the 6-month visit. Based
on these findings and since conversation plays an important role in the success of peer-based
interventions, it would be important to explore the options of using booster sessions to
continuously encourage conversation among PWIDs. For example, PWIDs might get bored
talking about the same issues over and over again and sharing the information with the same
people, since we saw that between 23%-53% of their injecting network is composed of the
same individuals over time. They also might run into resistance from their drug buddies,
which may affect their social standing negatively. Booster sessions could be used to problem
solve as well as discuss methods to keep the conversations fresh and interesting, so the peer
educators would continue to share HIV prevention message with the same and new drug
buddies. Finally, exploring ways in which conversation about stigmatized topics such as
HIV testing could occur in a more effective way, such that individuals do not feel accused or
uncomfortable, might result in sustained sharing of HIV prevention message among PWIDs
over time.
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Flowchart of study participants in the STEP into Action randomized trial, Baltimore,
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Legend:

Pr — Probability

y — Outcome

0 — Never talking about given HIV
prevention topic

1 — Talking at least once a month about
given HIV prevention topic

2 — Talking at least few times a week
about given HIV prevention topic

Over time change in the probability of the conversation frequency about HIV prevention

topics stratified by intervention assignment.

Pr — Probability

y — Outcome

0 — Never talking about given HIV prevention topic

1 — Talking at least once a month about given HIV prevention topic
2 — Talking at least few times a week about given HIV prevention topic
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Table 1

Baseline population characteristics of randomized study participants, n (%).

Experimental group

Control group

(n=114) (n=113)
Male 63 (55) 61 (54)
Age 43.9(7.8) 43.0(7.4)
African American 96 (84) 98 (87)

Orasure seropositive HIV status

Education

Grade 1-11th

12th grade/High school diploma

Some college/college degree
Homeless in the past 6 months
Prison in the past 6 months
Unemployed in the past 6 months
Daily injection in past 6 months
Using an unclean needle
Using an unclean cotton or cooker

Exchange sex in past 90 days for food, shelter, drugs or money

12 (12) out of 102*

70 (61)
33 (29)
11 (10)
43 (38)
27 (24)
106 (93)
58 (51)
45 (40)
74 (65)

20 (22) out of 92**

16 (16) out of 101"

55 (49)
41 (36)
17 (15)
42 (37)
31(27)
101 (89)
51 (46)
49 (43)
73 (65)

24 (25) out of 96™*

*
Out of 227 participants 203 agreed to take HIV test.

*%

Among those who reported having sex in past 90 days.
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