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Abstract

Introduction

Injecting drug use is a primary driver of HIV epidemics in many countries. People who inject
drugs (PWID) and are HIV infected are often doubly stigmatized and many encounter diffi-
culties reducing risk behaviors. Prevention interventions for HIV-infected PWID that provide
enhanced support at the individual, family, and community level to facilitate risk-reduction
are needed.

Methods

455 HIV-infected PWID and 355 of their HIV negative injecting network members living in
32 sub-districts in Thai Nguyen Province were enrolled. We conducted a two-stage random-
ization: First, sub-districts were randomized to either a community video screening and
house-to-house visits or standard of care educational pamphlets. Second, within each sub-
district, participants were randomized to receive either enhanced individual level post-test
counseling and group support sessions or standard of care HIV testing and counseling.
This resulted in four arms: 1) standard of care; 2) community level intervention; 3) individual
level intervention; and 4) community plus individual intervention. Follow-up was conducted
at6, 12, 18, and 24 months. Primary outcomes were self-reported HIV injecting and sexual
risk behaviors. Secondary outcomes included HIV incidence among HIV negative network
members.
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Results

Fewer participants reported sharing injecting equipment and unprotected sex from baseline
to 24 months in all arms (77% to 4% and 24% to 5% respectively). There were no significant
differences at the 24-month visit among the 4 arms (Wald = 3.40 (3 df); p = 0.33; Wald =
6.73 (3 df); p = 0.08). There were a total of 4 HIV seroconversions over 24 months with no
significant difference between intervention and control arms.

Discussion

Understanding the mechanisms through which all arms, particularly the control arm, demon-
strated both low risk behaviors and low HIV incidence has important implications for policy
and prevention programming.

Trial Registration
ClinicalTrials.gov NCT01689545

Introduction

As of 2013, an estimated 1.6 million people who inject drugs (PWID) were infected with HIV
[1] representing a global HIV prevalence of 11.5% among PWID. Outside of sub-Saharan Af-
rica, about a third of HIV infections can be attributed to injection drug use while in Africa,
drug use is becoming an increasingly important driver of the epidemic with more than a third
of PWID HIV infected in some African countries [2]. Injecting and sexual risk behaviors
among HIV-infected PWID [3, 4] place injecting and sexual partners at considerable risk for
HIV [5, 6]. While many PWID decrease their risk behaviors after learning that they are HIV-
infected [7-9], a significant proportion continue to engage in, or relapse to, unsafe sexual and
injection risk behaviors [10-12]. Prevention interventions for HIV-infected PWID that provide
enhanced support at the individual, family and community level to facilitate risk-reduction
are needed.

Like many countries in Asia and Eastern Europe, the HIV epidemic in Vietnam is concen-
trated primarily among PWID. Estimates of HIV prevalence among PWID in Vietnam vary.
According to the 2009 Integrated Biological and Behavioral Surveillance (IBBS), of the approxi-
mately 271,000 PWID in Vietnam, up to 40% were estimated to be HIV-infected [13]. HIV
sentinel surveillance suggests that HIV prevalence among PWID decreased from 28.6% in
2004 to 10.6% in 2013, however numbers vary widely by province with 34% of PWID in the
northern province of Thai Nguyen reported to be living with HIV in 2013 [14].

As in many other settings where injection drug use is the primary driver of a concentrated
HIV epidemic, PWID face severe social marginalization within families and communities [15,
16], may be subject to compulsory detoxification and incarceration, and are discriminated
against in health care settings [17]. As a result, they are difficult to reach for intervention and
care and treatment programs [18]. In addition, HIV stigma in Vietnam may discourage people
living with HIV/AIDS (PLWHA) from disclosing their HIV status to others, which can be a
profound barrier to engaging in HIV prevention, care and support activities [19]. Despite re-
cent efforts on behalf of the Vietnamese government to tackle HIV-related stigma through leg-
islation [20], studies among the general population have found that most people remain afraid
of and uncertain about HIV transmission. In our previous research in Vietnam, HIV infected
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PWID have indicated that stigma and social isolation are major barriers to HIV prevention ef-
forts [21].

In concentrated epidemics, such as Vietnam’s, transmission may be seen as a “product of
the social situations and environments in which individuals participate” [22]. A risk environ-
ment framework recognizes that risk behaviors are shaped by social, physical and political en-
vironments [22-24] and that effective HIV risk reduction interventions need to address
multiple levels [25]. A review of individual, structural, and combination interventions for
PWID found that while individual and structural interventions alone can achieve modest re-
ductions in HIV transmission among PWID, combined approaches are likely to be most effec-
tive at preventing HIV transmission [26]. Similarly, Strathdee et al [27] showed through
modeling that in settings where HIV epidemics are concentrated among PWID, the benefits of
combination interventions were amplified by structural interventions that optimized efficacy
and access to services. Despite evidence underscoring the need for multi-level interventions, to
our knowledge, there has not been a multi-level study focusing on a key population such as
PWID in a concentrated epidemic.

In settings such as Vietnam’s, stigma and lack of social support can pose considerable barri-
ers to sexual and injecting risk reduction among HIV-infected PWID. Individuals may not get
tested, may not seek care and/or may not disclose to risk partners, all of which have been asso-
ciated with risk reduction [28, 29]. We used a risk environment approach to develop and evalu-
ate a behavioral intervention for HIV-infected PWID. Specifically, we hypothesized that a
multi-level intervention combining an individual level component that provides support, risk-
reduction skills, and resilience to stigma with a structural-level component that aimed to re-
duce HIV and injecting drug use (IDU)-related stigma in the community would reduce HIV
injecting and sexual risk behaviors compared to each component alone or the standard of care.

Materials and Methods

The protocol for this trial and supporting CONSORT checklist are available as supporting in-
formation; see S1 CONSORT Checklist and S1 Protocol.

Ethics statement

The study was approved by the ethical review committees at the Thai Nguyen Center for Pre-
ventive Medicine on April 23, 2009 and at the Johns Hopkins Bloomberg School of Public
Health on June 10, 2009. Since the goal of the study was to assess the efficacy of a behavioral in-
tervention and not to test drugs, biologics or devices, it was not registered in the ClinicalTrials.
gov registry at the time of recruitment. However, once we were made aware that that our study
was eligible for registration in 2012, it was registered at ClinicalTrials.gov (NCT01689545).
The authors confirm that all ongoing and related trials for this intervention are registered.

Study site

The study was conducted in Thai Nguyen, a northeastern province close to the border of China
with a tradition of opium cultivation and use. Gold and tin mines attract migrant workers and
the combination of urbanization and easily accessible opium and heroin has contributed to a
rapid increase in injecting drug use since the mid-1990s. In 2014, there were an estimated 5848
PWID in the province [30]. The HIV prevalence among PWID was 33% in 2005 [31]. New
needles and syringes are cheap and widely available in pharmacies in Thai Nguyen and it is
legal for pharmacies to sell them to drug users. At the time of the study there were 16 needle ex-
change sites throughout Thai Nguyen.
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Design, participants, randomization and assessment procedures

We evaluated our multi-level intervention using a 2x2 (four-arm) factorial randomized con-
trolled trial design consisting of: 1) standard of care HIV testing and counseling (HTC); 2)
structural-level community stigma reduction program; 3) individual-level posttest counseling
and skill-building support groups; 4) both individual and structural level activities. Our prima-
ry hypothesis was that combined individual and structural level activities are more effective in
reducing injecting and sexual HIV risk behaviors than either an individual level activity or a
structural level activity alone. HIV incidence among HIV-negative network members was a
secondary outcome. Sample size calculations were conducted to determine the minimum num-
ber of HIV-infected PWID that would need to detect a 40% or 50% decrease in sexual and in-
jection risks, accounting for a 20% drop-out rate. Power calculations assumed intention-to-
treat distributions, 85% power and an alpha of. 05. A sample size of 404 will enable us to detect
a decrease in frequency of unprotected sex of. 40 or above (assuming the stigma reduction pro-
grams were as effective as the individual-level intervention;. 50 or above if it was 50% as effec-
tive) for analyses on PWID. If the variance covariance parameters are similar between the
sexual and drug risk trajectories, we can also detect a decrease in direct and indirect sharing of.
40 or above for analyses on PWID.

For our secondary hypothesis, that network members of indexes assigned the individual
and structural level interventions will have decreased HIV incidence, we estimated that a sam-
ple size of 400 (200 combined sample size for the arm receiving both interventions and the arm
receiving both controls) HIV-negative network members would enable us to assess a decrease
in 24-month HIV incidence of between 20-25% or more accounting for a 20% drop-out rate
(160 x 2/ (1-20/100)), with 80% power and alpha of. 05 for analyses on injecting network
members.

The four arms were constructed as follows. Out of a potential 180 sub-districts, where the
average population in each is approximately 10,000, we selected the 32 sub-districts in Thai
Nguyen that had the largest number of PWID. We then matched sub-districts that had about
the same number of PWID and that were geographically distributed to minimize contamina-
tion between arms. Then, by the toss of a coin, we randomly selected 1 of each pair of sub-dis-
tricts to receive the structural-level stigma reduction programs and the remaining 16 sub-
districts to receive the standard of care. Within each of the 32 sub-districts (regardless of struc-
tural-level stigma reduction assignment) a random half of the PWID indexes were assigned to
receive the enhanced posttest counseling and skill building support group (individual level in-
tervention) and the other half the standard of care (see Fig 1). Because the number of HIV-in-
fected PWID within each sub-district varied, the sample size of each arm was different. A
computer program was used to assign conditions based on block randomization (n = 12).
Sealed envelopes containing pre-computed blocks with 1:1 randomization to control and inter-
vention were generated by computer and used in sequence for each group randomization. The
arm was randomly assigned to index participants by matching ordered study ID numbers as-
signed at time of screening to the list of pre-computed assignments.

Index participants were recruited through a team of recruiters (n = 7) consisting of former
and current drug users. Using a snowball sampling technique, recruiters approached their cur-
rent or former drug networks in a private place, distributed brochures, and answered questions
about our study. They then accompanied or referred interested subjects to the study site for
screening. Inclusion criteria were: 1) an HIV-infected diagnosis confirmed through testing in
our study; 2) able and willing to bring in an injecting network member for screening; 3) male
(note: 97% of PWID in Thai Nguyen are male and female PWID typically have different risk
factors.); 4) at least 18 years old; 5) had sex in the past 6 months; 6) injected drugs in the past 6
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Died (n=10)
Incarcerated (n=4)
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(n=113/118; 95%)
Died (n=18)
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12-month visit
(n=68/72; 94%)
Died (n=5)
Incarcerated (n=6)
Other Missed (n=4)

12-month visit
(n=62/69; 89%)
Died (n=7)
Incarcerated (n=9)
Other Missed (n=7)

12-month visit
(n=91/101; 90%)
Died (n=14)
Incarcerated (n=6)
Other Missed (n=10)

12-month visit
(n=106/112; 94%)
Died (n=4)
Incarcerated (n=9)
Other Missed (n=6)
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18-month visit
(n=60/67; 90%)
Died (n=3)
Incarcerated (n=8)
Other Missed (n=7)

18-month visit
(n=56/63; 89%)
Died (n=5)
Incarcerated (n=10)
Other Missed (n=7)

18-month visit
(n=80/91; 87%)
Died (n=5)
Incarcerated (n=11)
Other Missed (n=11)

18-month visit
(n=96/106; 90%)
Died (n=3)
Incarcerated (n=12)
Other Missed (n=10)
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24-month visit
(n=64/67; 95%)
Died (n=2)
Incarcerated (n=6)
Other Missed (n=3)

24-month visit
(n=58/61; 95%)
Died (n=4)
Incarcerated (n=8)
Other Missed (n=3)

24-month visit
(n=78/85; 91%)
Died (n=7)
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Other Missed (n=7)

l

24-month visit
(n=97/102; 95%)
Died (n=3)
Incarcerated (n=13)
Other Missed (n=5)

Note: The numbers for “Died” reflect those who had died within the prior 6- month period; the numbers for

“Incarcerated” reflect those who were in prison at that time (not necessarily new incarceration).
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Fig 1. Consort index participant flow diagram (n = 455). Chronological schematic diagram showing number approached, screened, eligible, enrolled,
randomized and lost to follow-up by arm at 6, 12, 18, and 24-month visits. Retention rates were calculated excluding those who died or were incarcerated
from the denominator.

doi:10.1371/journal.pone.0125909.g001

months; and 7) planned to live in Thai Nguyen for the next 2 years. Due to the challenge in
identifying individuals who met these criteria, in order to reach our target sample size, we devi-
ated from our original protocol in two ways. First, we increased the number of sub-districts
from 8 to 32. Second, after approximately the first year of recruitment, we lifted the eligibility
criteria for indexes to have a network member enrolled in the study. Eligibility criteria for net-
work members were: 1) at least 18 years old; 2) HIV-negative; 3) injected drugs with the index
participant in the past 6 months; and 4) interacted at least once a week with the index. Recruit-
ment and follow-ups for the trial occurred between July 2009 and April 2013.

At screening, participants were tested for HIV antibody, counseled, and administered a
face-to-face interview using a structured questionnaire. We used 2 rapid EIA tests run simulta-
neously (Determine: Abbot Laboratories, Abbott Park, IL and Bioline: SD, Toronto Canada)
[32]. Discordant results were resolved through a third rapid assay (HIV Rapid Test: ACON,
San Diego, CA). Although we provided results at the screening visits, in order to give individu-
als the opportunity to process the results of their tests, we enrolled participants at a later visit.
A short pre-intervention survey was administered to all participants at enrollment to assess dis-
closure and dimensions of stigma after being diagnosed with HIV. Written informed consent
was obtained from eligible participants at both the screening and enrollment visits.

Follow-up interviews were conducted among all index PWID participants at 6, 12, 18 and
24 months, and among network PWID participants at 12 and 24 months. The questionnaire
was administered through face-to-face interviews in a private room at the project facility with
trained interviewers and took approximately 1-1 % hours to complete. At baseline and each
follow-up visit, index participants were asked to provide blood specimens in order to assess
CD4 cell count. In addition, HIV testing and counseling was conducted among network partic-
ipants at baseline and at the 12 and 24-month visits. Participants were reimbursed 75,000 Viet-
namese Dong (VND), which is equivalent to $3.50 USD, at each visit plus 5000 VND ($0.23)
for each kilometer traveled.

Interventions

The multi-level intervention draws on theories of social action, social identity [33], and diffu-
sions of innovation [34]. Social action theory, which centers on the interaction between inter-
nal affective states (e.g., internalized stigma and avoidance coping), the social environmental
context (e.g., peer networks, sexual partners, community) and self-regulation capabilities (e.g.,
mastery of technical, social and problem solving skills), guided intervention content. Further,
in accordance with the tenets of social identity theory we included small group sessions for in-
dividuals receiving our individual intervention. We hypothesized that a link between the self
and the group would emerge and that an individual participant’s behavior would become
aligned with group goals and actions to “be safe.” Finally, our structural level intervention used
a community mobilization approach based on the diffusion of innovation theory [34]. In this
community-based theory, a small number of people serve as innovators who influence behav-
ioral change in others in a social network. Eventually, a threshold of behavioral adoption at the
network level is reached which sustains the widespread uptake of an attitude or behavior. The
combination of these three theories guided the content and delivery of our multi-level
intervention.
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Individual level intervention. Participants randomized to the individual level control arm
received a pre-and post-test standard of care session of HTC, guided by Vietnamese and inter-
national guidelines [35].

Participants randomized to the individual level intervention arm received: 1) two individual
posttest counseling sessions, in addition to standard of care HTC, that included discussions
about coping with stigma, social support, partner testing, and disclosure; 2) two small group
sessions consisting of 6-10 participants conducted by a team of two facilitators that focused on
HIV knowledge and skill-building while simultaneously providing social support through
shared experiences of being an HIV-infected PWID. Participants in the intervention arm were
also offered an optional dyad session with a “person important to me” (PIM) to address how
the self-identified PIM could best support the participant in coping with HIV and reducing
HIV risk behaviors.

Structural level intervention. Community members from sub-districts randomized to the
control arm received standard messages on HIV through village weekly public loudspeakers
and educational pamphlets that were already being provided by community health stations.

Community members in sub-districts randomized to the intervention arm were invited to
participate in a community-wide program consisting of a 2-part video and a series of 6 HIV ed-
ucation sessions delivered by a trained community mobilizer. These activities aimed to reduce
community HIV and injecting drug use (IDU)-related stigma by correcting misconceptions
about HIV transmission, de-linking PLWHA from “social evils” and promoting positive mes-
sages on HIV and PLWHA in the community. The video, entitled “The Traveling Firefly” was
a fictional account of a boy whose mother was HIV-infected and the effect that primary and
secondary stigma had on their family. The video script was based on extensive formative re-
search conducted prior to the trial and directed and produced by the Johns Hopkins Univer-
sity’s Center for Communication. Times, dates and locations of video showings were selected
based on formative research. Timing, frequency, delivery and content of educational sessions
were also based on feedback during the formative phase. Sessions focused on dispelling mis-
conceptions about HIV, PLWHA, and PWID. A team of community mobilizers recruited from
the Women’s Union, a grass roots country-wide organization in Vietnam, was trained to lead
the educational sessions during a 5-day centralized training in Thai Nguyen City. The video
and educational sessions were continuously component tested with focus groups of community
members in the province during development and a final pilot was conducted prior to use.

Video screenings and educational sessions were implemented after enrollment in the fol-
lowing manner. Video: One week before each of the four screenings, community members
were invited to attend via daily public loudspeaker announcements and door-to-door visits.
Attendance per screening was not restricted and community members could attend multiple
screenings. Each video screening was followed by a question-answer session with a trained
facilitator.

Educational sessions: Community mobilization volunteers in each intervention sub-district
disseminated HIV information and answered questions through 6 rounds of a combination of
one-on-one and small group discussions (attendance was open) in homes of willing communi-
ty participants. Sessions occurred approximately every two months after the video screenings.

Measures and outcomes

At every visit, index participants reported their education, marital status, employment status,
sexual risk behaviors, injecting behaviors, internalized, perceived and experienced stigma, HIV
knowledge, depression, disclosure of HIV status, partner uptake of HTC and ART and social
support.
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Risk assessment. Injecting and sexual risk were assessed at each visit. Participants were
asked about direct (gave or received used needles/syringes) or indirect sharing (shared injecting
drugs, solutions or distilled water) in the past 3 months. Frequency of injecting, defined as the
number of days injected in the past 3 months and number of times injected per day were also
assessed. For sexual risk, participants were asked if they ever had sex with a female or male sex-
ual partner without using a condom in the previous 3 months.

HIV and IDU related stigma. Separate sets of items were used to assess HIV and IDU
stigma. Participants were asked to respond to a statement on a 4-point Likert scale (strongly
agree, agree, disagree, strongly disagree). For HIV-related stigma, 22 items were initially en-
tered into principal components analysis. Maximum likelihood method of factor analysis was
then applied for 3, 4, and 5 factors, using promax (i.e., oblique) rotation. Given that there was
little qualitative difference between the items retained in the three different models, the parsi-
monious 3 factor model was chosen. The sum total of values of the 14 items from the 3-factor
model formed the HIV-related stigma scale. The same methods were applied to construct the
IDU-related stigma scale. Of the 13 items initially entered into the factor analysis for IDU-re-
lated stigma, 7 items, comprising 3 factors, were retained. The values of these items were
summed to form the IDU-related stigma scale.

Social support scales. Social support was measured at every visit using the medical out-
comes study (MOS) social support scale [36] and included four subscales as defined by Sher-
bourne: 1) emotional/informational support, 2) tangible support, 3) positive social interaction,
and 4) affectionate support. Scores on these subscales ranged from 0-100.

Injecting network size. Participants were asked at every visit about injecting partners and
injecting network size from the last 3 months. Injecting partners were defined as someone who
was in the same room as or in close proximity to the participant when they were both injecting
drugs. Injecting network size was defined as the total number of injecting partners listed by
each participant.

Statistical analysis

For each of the primary outcomes (any direct/indirect sharing and any unprotected sex) and
secondary outcomes (HIV incidence among network members, stigma, social support, and size
of injecting network), the first, main goal was to estimate the average of all available values
under each of the four arms as assigned, and then compare across arms.

Because death rates differed by arm and visit (arm 2 visit 5 had lowest survival), and, among
survivors, some visits were missed, a second goal was to estimate the average outcomes for a
group of participants whose covariate profile is common across arms. Specifically, for each arm
A = a, and time of visit t, we estimated the average outcome Y, for participants who match the
survivors of arm 2 and visit 5 in the distribution of all baseline covariates X; this quantity is ex-
pressed as

/E(Yt\A =a,5, =1,R, =1,X,) x pr(X,|]A =2,S, = 1)dX,

where S; = 1 indicates survival at time t and R, = 1 indicates that the participant provided the
outcome at time t. This quantity focuses on a common profile of individuals, so that any differ-
ences in a comparison across arms cannot be attributed to differential mortality or differential
missed visits as far as can be predicted by covariates. We estimated the above quantity by
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empirically estimating

> E(Y,|A=a,S, =1R =1,¢,) pr(c, |A=2,=1)

ef=1

where e*u,t are the quantiles of the propensity score pr[S;=1,A=a,R =1 |{(S§;=1,A=a,R, =
1) or (S5 =1, A = 2)}, X,]. This adjustment is known as ‘stratification by quintiles of propensity
score’ [37], and it is mostly used for calibrating between pre-treatment defined groups. It has
also been shown to be useful for calibrating between groups defined post-treatment (e.g., in se-
quential designs [38]) and adjusts for the known variables for which the comparison groups
differ. Finally, covariate calibration has also been used for matched-clustered designs as in Wu
etal. [39], where it has been shown superior to alternative methods.

For both goals, standard errors of the estimates account for the matched district-level as-
signment of the structural intervention.

Results
Enrollment and retention

We enrolled 455 index participants and 355 HIV negative network members for a total of 810
participants. Among our index participants, 89 were in the control arm, 139 in the structural
intervention arm, 95 in the individual intervention arm and 132 were in the individual and
structural level arm combined (Fig 1). The different sample size in each arm was due to our
two-stage randomization strategy. In the first stage we randomized by sub-district to the com-
munity intervention arm or the community control arm. In the second stage, we randomized
participants in each sub-district to the individual intervention or the individual control arm,
resulting in 4 arms. Because the number of HIV-infected PWID within each sub-district varied,
the sample size for each arm was different. One hundred index participants did not choose to
bring in a network member. Of the 1739 PWID who were initially screened, 1676 were deemed
eligible to complete the baseline survey and HIV test, and 521 tested positive (HIV prevalence
rate = 31%). Of those, 57 were not eligible for other reasons. Among those eligible, 9 declined
to participate and 455 (98% response rate among eligible individuals) enrolled in the study.
Among those eligible, those enrolled were more likely than non-enrolled to have ever been test-
ed for HIV at baseline and were less likely than enrolled to inject daily in past 3 months at base-
line. Those individuals enrolled were not statistically different from those not enrolled by
socio-demographic characteristics or sexual risk behaviors. The overall retention rate at 24
months excluding those who died or were incarcerated was 94% among indexes and 79%
among network members. Study retention was not related to treatment condition.

Baseline characteristics

Table 1 characterizes the index participants by assigned arm. At baseline, participants were on
average aged 35 years (range 19-60). About half of participants were married and most (70%)
worked full-time. At baseline, self-reported direct and indirect sharing was the norm, with ap-
proximately 26% having shared needles/syringes and 70% having shared equipment/solution
in the past 3 months. About a quarter reported having any unprotected sex in the past 3
months. Forty percent had ever been tested for HIV prior to baseline visit, 36% had ever been
incarcerated, and 75% felt they had been stigmatized in their community due to drug use. The
mean CD4 count was 272 (SD = 182). No participants reported sex with a male partner at base-
line. Accounting for clustering within matched sub-district groups, there were no significant
differences between arms with respect to demographic or risk characteristics.
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Table 1. Baseline characteristics of enrolled index participants (N = 455), by trial arm.

Baseline Characteristic Total N =455 Controln=89 Community Individual Combined p-
Intervention Only Intervention Only  Intervention value*
n=139 n=95 n=132

Age, in years:

Mean (s.d.) 35.2 (6.3) 33.7 (5.0) 35.4 (6.4) 35.7 (6.5) 35.7 (6.7) 0.12

Years of education:

Mean (s.d.) 8.6 (2.9) 8.1 (3.3) 8.9 (2.8) 8.5 (2.5) 8.5 (3.1) 0.44

Marital status: %

Single (never married) 38 37 44 31 39 0.51

Married 47 53 44 49 45

Widowed/ divorced/ separated 14 10 12 20 15

Employment status: %

Work full-time (>30 h/w) 70 73 65 75 67 0.53

Work part-time (<30 h/w) 18 11 21 18 20

Unemployed/unable to work/other 13 16 14 7 13

Income per month (Vietnamese Dong,

in millions):

Mean (s.d.) 1.8(1.2) 1.6 (0.9) 1.7 (1.1) 1.9 (1.4) 1.9(1.2) 0.12

Religion: %

No religion 96 98 94 99 95 0.49

Ethnic group: %

Kinh (ethnic Vietnamese) 87 84 86 89 86 0.27

Have you ever spent a night on the

street, in a park, alley, or abandoned

building, in the last 3 months?

% Yes 12 9 15 8 14 0.71

% Who had any sharing, past 3 73 75 76 61 77 0.14

months

% Who had any direct sharing (needle/ 26 27 27 20 29 0.39

syringe), past 3 months

% Who had any indirect sharing (other 71 72 75 60 76 0.43

injecting equipment/ liquids), past 3

months

% Who injected daily, past 3 months 54 40 48 43 48 0.48

% Who ever overdosed on drugs in 18 16 24 16 15 0.47

lifetime?

% Who were ever in drug treatmentin 31 24 33 29 36 0.54

lifetime

% Who had any unprotected sex, past 24 21 22 23 27 0.60

3 months

Number of different female sex

partners, past 3 months:

Mean (s.d.) 0.71 (0.94) 0.60 (0.56) 0.64 (0.83) 0.80 (1.06) 0.81 (1.13) 0.34

% Who had ever been tested for HIV 41 47 40 43 36 0.84

prior to baseline visit

In general, how would you say your

health is?

% Poor health 30 34 32 23 30 0.67

% Who have ever been incarcerated 36 34 43 27 35 0.09

(put in prison, jail, or detention center)

in lifetime

(Continued)
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Table 1. (Continued)

Baseline Characteristic

In your opinion, are you stigmatized by
your community because of your drug
use?

% Yes
CD4 count:
Mean (s.d.)

Total N =455 Controln=89 Community Individual Combined p-
Intervention Only Intervention Only  Intervention value*
n=139 n=95 n=132

75 74 75 74 76 0.98

272 (182) 264 (161) 254 (188) 277 (176) 292 (193) 0.12

*P-values are based on Wald Chi-squares with 3 df, using GEE with independent correlation structure, clustering on sub-district matched groups.

doi:10.1371/journal.pone.0125909.t001

Table 2. HIV incidence overall and by arm.

Intervention Exposure

Among 227 participants randomized to the individual level intervention, 93%, 92%, 86% and
85% attended individual sessions 1 and 2, and group sessions 1 and 2 respectively. Eighty-three
percent attended all 4 sessions, and 67% attended an optional session with a support person
(Person Important to Me or PIM). Two-hundred and seventy one participants were random-
ized to the structural level intervention. Ninety percent of the subjects in the community mem-
ber cohort attended the first video screening, and 82% attended the second video screening. An
additional 1919 and 2164 non-enrolled community members attended video sessions 1 and 2,
respectively. Ninety-seven percent of subjects in the community member cohort, who were
present at home when approached by the Women'’s Union representatives, agreed to partici-
pate in all 6 rounds of door-to-door sessions with women from the Women’s Union.

Intervention Effect

HIV incidence. Among 270 network members with 572 person-years of follow-up, there
were 4 seroconversions. The incidence rates were as follows: Arm 1: 10/1000 person years (py);
Arm 2: 5/1000 py; Arm 3: 18/1000 py; and Arm 4: 0/1000 py) (Table 2). There was no signifi-
cant difference in seroconversions between intervention and control arms over a 24-month pe-
riod (Cox-regression p-value = 0.261).

Direct/indirect sharing. Rates of reported sharing among indexes decreased gradually
from 77% at baseline to 4% at 24 months (p< 0.001) (Table 3). Sharing at 24 months was com-
parable among arms (Wald = 3.40 (3df); p = 0.33), and this result was robust when rates were
calibrated for survival and attended visits as described in the statistical analysis section.

Unprotected sex. Fewer participants also reported unprotected sex, from 24% at baseline
to an average of 5% at 6 months (p<0.001) and remained as low during follow-up (Table 4).
The observed rates of unprotected sex were not significantly different at the 24-month visit

No. Network Members No. HIV seroconversions Total person-years HIV incidence rate per 1000 py
Overall 355 4 572.29 7
Control 62 1 95.54 10
Community intervention only 114 1 194.39 5
Individual intervention only 69 2 110.23 18
Combined intervention 110 0 172.14 0

doi:10.1371/journal.pone.0125909.1002
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Table 3. Percent and standard error (se) of index participants who had shared any injecting needles, syringes or equipment in the past 3 months.

Visit No.

Control

(No. observed)

Observed data: %(se)
Calibrated: %(se)
Community Intervention Only
(No. observed)

Observed data: %(se)
Calibrated: %(se)

Individual Intervention Only
(No. observed)

Observed data: %(se)
Calibrated: %(se)

Combined Intervention

(No. observed)

Observed data: %(se)
Calibrated: %(se)

doi:10.1371/journal.pone.0125909.t003

Table 4. Percent and standard error (se) of index participants who had unprotected sex in the past 3 months.

Baseline

89
75 (5)
79 (9)

(139)
76 (3)
76 (3)

(99)
61 (7)
77(11)

(132)
77 (4)
76 (6)

6-Month

(75)
19 (5)
18 (10)

(113)
16 (3)
16 (3)

(76)
20 (6)
23 (11)

(113)
12 (4)
12 (6)

12-Month

(68)
13 (4)
12 (10)

©1)
12 (2)
13 (2)

(62)
13(7)
16 (12)

(106)
8 (3)
9 (5)

18-Month

(60)
2 (2)
1(7)

(80)
6 (2)
7 (3)

(56)
7 (6)
9 (16)

(96)
10 (3)
14 (5)

24-Month

(64)
2(2)
2(6)

(78)
5 (3)
5(4)

(58)
3(2)
8(9)

97)
2 (1)
3(2)

among the four arms (Wald = 6.73 (3df); p = 0.08) although the observed rates were lower for
the arms with the single interventions. These results were also robust when rates were calibrat-

ed for survival and attended visits.

HIV/IDU stigma. Average HIV stigma scores remained stable over the follow-up and

comparable across arms (Table 5).

IDU stigma decreased by an average of 0.6 units (20% of a standard deviation) between
baseline and 24 months (se = 0.20, p = 0.002), although this result was not quite reproducible
with the calibrated analysis (p = 0.063). IDU stigma at 24 months was comparable across arms

(Table 6).

Visit No. Baseline 6-Month 12-Month 18-Month 24-Month
Control

(No. observed) (89) (75) (68) (60) (64)
Observed data: %(se) 21 (9) 4 (3) 3(3) 2(2) 6 (4)
Calibrated: %(se) 23 (11) 5(8) 5(6) 1 (6) 11 (10)
Community Intervention Only

(No. observed) (139) (113) 91) (80) (78)
Observed data: %(se) 22 (3) 3(1) 5(2) 3(2) 1(1)
Calibrated: %(se) 22 (3) 3(1) 5(2) 2(3) 1(1)
Individual Intervention Only

(No. observed) 95) (76) 62) (56) (58)
Observed data: %(se) 23 (6) 4 (3) 2(2) 4 (3) 0 (0)
Calibrated: %(se) 27 (7) 1(3) 0(1) 0(1) 0(0)
Combined Intervention

(No. observed) (132) (113) (106) (96) 97)
Observed data: %(se) 27 (5) 8(2) 4 (1) 4 (3) 3(2)
Calibrated: %(se) 22 (8) 7 (2) 5(3) 4 (5) 5(3)
doi:10.1371/journal.pone.0125909.1004
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Table 5. Mean and standard error (se) of HIV stigma score among index participants.

Visit No. Baseline 6-Month 12-Month 18-Month 24-Month
Control

(No. observed) (89) (75) 68) (60) 64)
Observed data: mean (se) 29.9 (0.4) 28.5(0.7) 28.4 (0.5) 28.6 (0.5) 29.3 (0.7)
Calibrated: mean (se) 29.1 (0.9) 28.6 (1.0) 28.3 (0.6) 28.2 (1.6) 29.9 (1.0)
Community Intervention Only

(No. observed) (139) (113) 91) (80) (78)
Observed data: mean (se) 28.9 (0.7) 28.5 (0.6) 28.8 (0.4) 29.3 (0.3) 28.8 (0.4)
Calibrated: mean (se) 28.9 (0.7) 28.6 (0.6) 28.8 (0.3) 29.4 (0.4) 28.8 (0.3)
Individual Intervention Only

(No. observed) (95) (76) 62) (56) (58)
Observed data: mean (se) 29.7 (0.2) 28.7 (0.4) 28.9 (0.3) 28.6 (0.3) 28.1 (0.4)
Calibrated: mean (se) 28.9 (1.3) 28.1 (0.5) 28.8 (0.8) 28.8 (0.8) 28.1 (0.9)
Combined Intervention

(No. observed) (132) (113) (106) (96) 97)
Observed data: mean (se) 30.3 (0.5) 28.7 (0.6) 28.5(0.3) 28.7 (0.3) 28.9 (0.3)
Calibrated: mean (se) 29.3 (1.0) 28.3 (0.4) 28.1 (0.4) 28.2 (0.6) 28.4 (0.6)

doi:10.1371/journal.pone.0125909.t005

Other proximal outcomes. One month after HIV diagnosis through HTC, approximately
70% of participants in all arms said they had disclosed their status to at least one person. This
number reached close to 90% at 24 months follow-up. No difference was observed across arms
(data not shown). Emotional/informational social support increased over time in all arms ex-
cept the combined intervention arm. All other social support scales remained about the same
over time across all arms. The mean number of people in injecting networks decreased over
time in all arms (baseline to 24 months: 1.7 (SD = 1.1) to 0.1 (SD = 0.4) persons in the control
arm; 1.9 (SD = 1.3) to 0.3 (SD = 0.7) persons in the community level intervention only arm; 1.6

Table 6. Mean and standard error (se) of IDU stigma score among index participants.

Visit No. Baseline 6-Month 12-Month 18-Month 24-Month
Control

(No. observed) 89) (75) 68) (60) (64)
Observed data: mean (se) 18.4 (0.3) 17.9 (0.4) 17.7 (0.4) 18.6 (0.4) 18.3 (0.6)
Calibrated: mean (se) 19.1 (0.4) 18.3 (0.4) 17.3 (0.6) 18.2 (0.6) 18.7 (0.8)
Community Intervention Only

(No. observed) (139) (113) 91) (80) (78)
Observed data: mean (se) 19.2 (0.3) 18.1 (0.2) 18.4 (0.2) 18.6 (0.3) 18.2 (0.3)
Calibrated: mean (se) 19.2 (0.3) 18.1 (0.2) 18.5 (0.3) 18.7 (0.3) 18.2 (0.3)
Individual Intervention Only

(No. observed) (95) (76) 62) (56) (58)
Observed data: mean (se) 18.1 (0.3) 18.0 (0.2) 17.6 (0.1) 17.6 (0.3) 17.9 (0.3)
Calibrated: mean (se) 19.3 (0.7) 18.2 (0.7) 18.2 (0.5) 17.2 (0.9) 18.0 (1.0)
Combined Intervention

(No. observed) (132) (113) (106) (96) 97)
Observed data: mean (se) 18.9 (0.3) 17.7 (0.3) 17.8 (0.4) 17.9 (0.2) 17.8 (0.2)
Calibrated: mean (se) 18.7 (0.6) 17.7 (0.7) 17.8 (0.4) 18.0 (0.3) 17.7 (0.3)

doi:10.1371/journal.pone.0125909.1006
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(SD =1.2) t0 0.2 (SD = 0.5) in the individual intervention only arm; and 2.0 (SD = 1.6) to 0.1
(SD = 0.5) in the combined intervention arm).

Discussion

In our study, participants in all four arms dramatically reduced their injecting and sexual risk
behaviors between baseline and 6 months, and at 24-month follow-up there was no difference
across arms. Incidence rates among HIV negative networks members were low (Control: 10/
1000 person years (py); Community intervention only: 5/1000 py; Individual intervention
only: 18/1000 py; and Combined intervention: 0/1000 py) with no difference across arms (Cox
regression p-value = 0.261). Previous studies have found an incidence rate of 50/1000 in Thai
Nguyen [31] and 200/1000 py in Long San Province, a northern Province in Vietnam border-
ing China [40], compared to 10/1000 py in the control arm in our study. Understanding the
mechanisms through which all arms, particularly the control arm, demonstrated both low
risk behaviors and low HIV incidence has important implications for policy and prevention
programming.

Other RCTs of individual level HIV risk reduction behavioral interventions among both
PWID and the general population, including our previous study in Vietnam, have observed de-
creases in HIV risk behaviors or disease outcomes across treatment and control arms [31, 41,
42]. Possible explanations for our findings include the effectiveness of the standard of care pro-
gram, social desirability bias and contamination between the intervention and control arms.

HTC is a critical component of treatment, care, and prevention efforts [43], and has been
widely implemented in industrialized and developing countries [44, 45]. Research has shown
that HTC can change HIV-related risk behaviors particularly among HIV-infected partici-
pants, confirming its importance as an HIV prevention strategy [28]. Among PWID, knowing
one’s status has been associated with a reduction in risky behaviors. For example, in a study
conducted in Ukraine, HIV-infected PWID who knew their status were significantly more like-
ly to use condoms consistently with a non-injecting permanent partner compared to those who
did not [46]. Assessment visits that offer access to an effective standard of care delivered by a
well-trained study staff have been cited as a possible explanation for why RCTs may not show a
significant difference in the reduction of behavioral risk [42, 47]. All study participants received
pre and post-test HIV counseling from counselors who were intensively trained on the WHO
protocol and sensitized to working with substance users and treating them with respect and
dignity.

In our study, 68% of participants said they did not know their HIV status prior to our study.
Those who knew their status prior to our study and were HIV-infected were, at baseline, signif-
icantly less likely to engage in direct or indirect sharing and less likely to engage in unprotected
sex in the past 3 months than participants who did not know their status. Those who knew
their status and were HIV-negative were not significantly different in HIV risk behavior com-
pared to those who did not know their status. This suggests that discovering one’s HIV-in-
fected status in concert with pre- and post-test counseling delivered by fully trained counselors
may have contributed to the marked change in injecting and sexual behaviors. Qualitatively,
we have found among newly diagnosed HIV-infected participants that protecting family and
support networks is of paramount importance [19, 21]. Forward transmission was voiced as a
primary concern, to the degree that some participants moved out of their homes to protect
their families. In a family and community centered culture like Vietnam’s, participants’ discov-
ery of HIV status through HTC and the resulting concern about forward transmission may be
especially powerful and may explain, in part, the dramatic reductions we saw in HIV risk be-
haviors among participants in all four arms. Interestingly, we compared the results of those
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who knew their status at baseline compared to those who did not know their status and found
that even for participants who knew their status at baseline, there was qualitatively similar re-
duction in risky behaviors. This suggests that, in addition to knowledge of status itself, there
were other factors that reduced self-reported risk behaviors.

In addition to HTC, several evidence-based programs were in place throughout Thai
Nguyen during the period in which this study was conducted, which could also have provided
support to risk reduction efforts. These included multiple needle exchange programs as well as
a first methadone maintenance therapy clinic, which opened in Thai Nguyen in 2011. In addi-
tion, free condoms were available at the project site. It may be, as has been previously shown,
that HT'C as part of a combination prevention package may lead to significant reductions in
risk behaviors [25, 48].

Positive responses may have been influenced by fear of incarceration and/or detention. In
Vietnam, when individuals are suspected of engaging in criminal activities such as theft or
drug trafficking, they are placed in a police station, or jail and, if convicted, in prison. In con-
trast, individuals who police suspect of engaging in injecting drug use and who are then subject
to urine drug testing, are confined in drug treatment centers for typically about a year if results
of that testing are positive. Our team took several measures to assure individuals that participa-
tion in the study was completely voluntary, completely confidential and would not be cause for
incarceration and/or detention. In the ten years that we have been working with PWID in Thai
Nguyen, there have been no arrests related to research participation among our participants.

Social desirability bias may also have contributed to our results. Our primary and secondary
outcomes were based on self-report and in Vietnam, where family, social and community ap-
proval and acceptance are highly valued [21, 49], the desire to report socially acceptable behav-
ior may be particularly strong. Further, since an HIV-infected status may heighten perceptions
of disapproval for putting others at risk, social desirability may be more likely in this study.

However, our biological endpoint, HIV incidence, supports the validity of our self-reported
risk behaviors. Specifically, our previous study in Thai Nguyen found an incidence rate of 5%
among HIV negative PWID [31]. We would expect a similar or higher HIV incidence rate be-
tween discordant injecting partners. The lower than expected HIV incidence rate among net-
work members in our study is consistent with the low self-reported injecting risk behaviors.
However, future studies should examine or other biological outcomes to minimize the potential
for social desirability bias. In addition, further research is needed to explore the psychological
and emotional context through which PWID may respond to interviewers in a longitudinal
trial.

Finally, contamination between the intervention and control arms could also have had an
impact on our findings. To examine the possibility of message diffusion from the intervention
to control, we asked our control participants at each visit, how many friends who inject drugs
had talked to them about how to prevent HIV through safe injecting practices; if contamina-
tion occurred, we would expect to see an increase in conversations initiated by an injecting
friend over time. Based on our survey data, the control arm did not increase the number of
HIV conversations, suggesting that contamination across arms may not have occurred.

Despite the significant reduction in HIV risk behaviors (our primary outcomes) across all
arms, one of our hypothesized mediators, stigma, did not change over time in any of the four
arms. This finding may in part be due to an issue with measurement. We employed ICRW’s
stigma scales that have been validated in the Vietnamese context, used in many settings in Viet-
nam and globally [50]. Despite the strength of these scales, however, the items in the scale did
not capture a main goal of our intervention: coping with stigma. In addition, the vast majority
of responses for each of the items were in the range of 2-3 on the scale (e.g., 90% of
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respondents answered 2 or 3 on the scale of 1-4 to the statement, “Families of people living
with HIV/AIDS should be ashamed.”), making it difficult to discern any potential changes
in stigma.

This study had several limitations. The study was conducted in a context where study condi-
tions could not be tightly controlled for self-reporting bias, attrition, secular trends, historic
factors and contamination. Our previous RCT investigated the possibility of these conditions
and did not find evidence that they influenced results [31]. However, the possibility of these
factors operating cannot be ruled out. Another limitation to this study was that HIV was the
only biological marker that we were able to use. Based on our previous work, the prevalence of
bacterial STDs, including chlamydia, gonorrhea and syphilis in this population was too low
(9%, 0 and 1% [3]) and prevalence of HBV and HCV too high (80.9, 74.1 [51]) to use as bio-
markers, since changes in incidence of these infections would be difficult to detect. Finally, the
sample was not randomly selected, which limits the generalizability of the findings.

Despite these limitations, our study suggests that multi-level interventions are acceptable by
both PWID and non-PWID community members. The intervention was well attended by both
index PWID and non-PWID community members, with 83% and 78% attending all sessions at
each level, respectively. Our results suggest that HTC provided by carefully trained counselors
and in a community context that supports risk reduction through programs such as needle ex-
change and MMT may be very effective in reaching HIV infected PWID and strengthening
their risk reduction efforts. These findings may have broad relevance to other epidemics, such
as those in Sub-Saharan Africa, and especially in settings where communities are well defined
and where social interactions are frequent and impactful.

Supporting Information

S1 CONSORT Checklist. CONSORT checklist.
(PDF)

S1 Dataset.
(CSV)

S1 Protocol. Trial protocol.
(PDF)

S2 Protocol. Vietnamese translation of the trial protocol.
(PDF)

S1 Table. Percent and standard error (se) of index participants who had shared any inject-
ing needles, syringes or equipment in the past 3 months, stratified by knowledge of HIV
status at baseline.

(DOCX)

S2 Table. Percent and standard error (se) of index participants who had unprotected sex in
the past 3 months, stratified by knowledge of HIV status at baseline.
(DOCX)

Author Contributions

Conceived and designed the experiments: VFG CF NLM CL TVH DDC VMQ. Performed the
experiments: VFG NLM TVH TTM CZ PTV. Analyzed the data: VFG CF TTM TS. Wrote the
paper: VFG CF CL TVH TTM TS WWD VMQ.

PLOS ONE | DOI:10.1371/journal.pone.0125909 May 26, 2015 16/19


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0125909.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0125909.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0125909.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0125909.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0125909.s005
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0125909.s006

@’PLOS ‘ ONE

Efficacy of a Multi-Level Intervention among HIV-Infected PWID

References

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.

21,

UNODC. World Drug Report 2013. Vienna: United Nations (Sales No. E. 13.XI.6), 2013.

Mathers BM, Degenhardt L, Phillips B, Wiessing L, Hickman M, Strathdee SA, et al. Global epidemiolo-
gy of injecting drug use and HIV among people who inject drugs: a systematic review. Lancet. 2008;
372(9651):1733-45. doi: 10.1016/S0140-6736(08)61311-2 PMID: 18817968

Go VF, Frangakis C, Nam le V, Bergenstrom A, Sripaipan T, Zenilman JM, et al. High HIV sexual risk
behaviors and sexually transmitted disease prevalence among injection drug users in Northern Viet-
nam: implications for a generalized HIV epidemic. J Acquir Immune Defic Syndr. 2006; 42(1):108-15.
PMID: 16763499

Hammett TM, Johnston P, Kling R, Liu W, Ngu D, Tung ND, et al. Correlates of HIV status among injec-
tion drug users in a border region of southern China and northern Vietnam. J Acquir Immune Defic
Syndr. 2005; 38(2):228-35. PMID: 15671810

Des Jarlais DC, Chamberland ME, Yancovitz SR, Weinberg P, Friedman SR. Heterosexual partners: a
large risk group for AIDS. Lancet. 1984; 2(8415):1346—7. PMID: 6150359

Panda S, Chatterjee A, Bhattacharya SK, Manna B, Singh PN, Sarkar S, et al. Transmission of HIV
from injecting drug users to their wives in India. Int J STD AIDS. 2000; 11(7):468—73. PMID: 10919490

Marks G, Burris S, Peterman TA. Reducing sexual transmission of HIV from those who know they are
infected: the need for personal and collective responsibility. Aids. 1999; 13(3):297-306. PMID:
10199219

Weinhardt LS, Carey MP, Johnson BT, Bickham NL. Effects of HIV counseling and testing on sexual
risk behavior: a meta-analytic review of published research, 1985-1997. Am J Public Health. 1999; 89
(9):1397-405. PMID: 10474559

Wolitski RJ, MacGowan RJ, Higgins DL, Jorgensen CM. The effects of HIV counseling and testing on
risk-related practices and help-seeking behavior. AIDS Educ Prev. 1997; 9(3 Suppl):52—-67. PMID:
9241398

Crepaz N, Marks G. Towards an understanding of sexual risk behavior in people living with HIV: a re-
view of social, psychological, and medical findings. Aids. 2002; 16(2):135-49. PMID: 11807297

Deren S, Beardsley M, Tortu S, Goldstein MF. HIV serostatus and changes in risk behaviors among
drug injectors and crack users. AIDS and Behavior. 1998; 2(2):171-6.

Metsch LR, McCoy CB, Lai S, Miles C. Continuing risk behaviors among HIV-seropositive chronic drug
users in Miami, Florida. AIDS and Behavior. 1998; 2(2):161-9.

Ministry of Health of Vietnam. Results from the HIV/STI intergrated biological and behavioral surveil-
lance (IBBS) in Vietnam, Round Il, 2009. Hanoi, Vietnam: Ministry of Health. 2011. Available: http://
www.aidsdatahub.org/sites/default/files/documents/Vietnam_IBBS_Round_Il_2009.pdf. Accessed 12
October 2014.

Socialist Republic of Viet Nam. Vietham AIDS Response Progress Report 2014. Following up the 2011
Political Declaration on HIV/AIDS. Reporting period: January 2012-December 2013. Hanoi, Vietnam:
National Committee for AIDS, Drugs and Prostitution Prevention and Control. 2014. Available: http://
www.unaids.org/en/dataanalysis/knowyourresponse/countryprogressreports/2014countries/VNM_
narrative_report_2014.pdf Accessed 13 October 2014.

Hong KT, Anh NTV, Oanh KTH, Kidd R, Brady L, Nyblade L, et al. Understanding and challenging stig-
ma toward injecting drug users and HIV in Vietnam: Toolkit for Action. Washington, D.C.: International
Center for Research on Women, 2011.

UN Country Team. Reduction of HIV/AIDS related employment discrimination in Viet Nam, Discussion
Paper No. 5. Ha Noi: 2005.

Khoat DV, Hong LD, An CQ, Ngu D, Reidpath DD. A situational analysis of HIV/AIDS-related discrimi-
nation in Hanoi, Vietnam. AIDS Care. 2005; 17 Suppl 2:S181-93. PMID: 16174628

Nguyen TH, Nguyen TL, Trinh QH. HIV/AIDS epidemics in Vietnam: evolution and responses. AIDS
Educ Prev. 2004; 16(3 Suppl A):137-54. PMID: 15262572

Rudolph AE, Davis WW, Quan VM, Ha TV, Minh NL, Gregowski A, et al. Perceptions of community-
and family-level injection drug user (IDU)- and HIV-related stigma, disclosure decisions and experi-
ences with layered stigma among HIV-positive IDUs in Vietnam. AIDS Care. 2012; 24(2):239-44. doi:
10.1080/09540121.2011.596517 PMID: 21777075

National Assembly. Socialist Republic of Vietnam No. 64 2006 Q11. Law on HIV/AIDS Prevention and
Control. No. 05/2006/L-CTN. July 12, 2006. 2006.

Salter ML, Go VF, Minh NL, Gregowski A, Ha TV, Rudolph A, et al. Influence of Perceived Secondary
Stigma and Family on the Response to HIV Infection Among Injection Drug Users in Vietnam. AIDS
Educ Prev. 2010; 22(6):558-70. doi: 10.1521/aeap.2010.22.6.558 PMID: 21204631

PLOS ONE | DOI:10.1371/journal.pone.0125909 May 26, 2015 17/19


http://dx.doi.org/10.1016/S0140-6736(08)61311-2
http://www.ncbi.nlm.nih.gov/pubmed/18817968
http://www.ncbi.nlm.nih.gov/pubmed/16763499
http://www.ncbi.nlm.nih.gov/pubmed/15671810
http://www.ncbi.nlm.nih.gov/pubmed/6150359
http://www.ncbi.nlm.nih.gov/pubmed/10919490
http://www.ncbi.nlm.nih.gov/pubmed/10199219
http://www.ncbi.nlm.nih.gov/pubmed/10474559
http://www.ncbi.nlm.nih.gov/pubmed/9241398
http://www.ncbi.nlm.nih.gov/pubmed/11807297
http://www.aidsdatahub.org/sites/default/files/documents/Vietnam_IBBS_Round_II_2009.pdf
http://www.aidsdatahub.org/sites/default/files/documents/Vietnam_IBBS_Round_II_2009.pdf
http://www.unaids.org/en/dataanalysis/knowyourresponse/countryprogressreports/2014countries/VNM_narrative_report_2014.pdf
http://www.unaids.org/en/dataanalysis/knowyourresponse/countryprogressreports/2014countries/VNM_narrative_report_2014.pdf
http://www.unaids.org/en/dataanalysis/knowyourresponse/countryprogressreports/2014countries/VNM_narrative_report_2014.pdf
http://www.ncbi.nlm.nih.gov/pubmed/16174628
http://www.ncbi.nlm.nih.gov/pubmed/15262572
http://dx.doi.org/10.1080/09540121.2011.596517
http://www.ncbi.nlm.nih.gov/pubmed/21777075
http://dx.doi.org/10.1521/aeap.2010.22.6.558
http://www.ncbi.nlm.nih.gov/pubmed/21204631

@’PLOS ‘ ONE

Efficacy of a Multi-Level Intervention among HIV-Infected PWID

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.
35.

36.

37.

38.

39.

40.

41.

42,

43.

Rhodes T. Risk environments and drug harms: a social science for harm reduction approach. Int J Drug
Policy. 2009; 20(3):193-201. doi: 10.1016/j.drugpo.2008.10.003 PMID: 19147339

Blankenship KM, Friedman SR, Dworkin S, Mantell JE. Structural interventions: concepts, challenges
and opportunities for research. J Urban Health. 2006; 83(1):59-72. PMID: 16736355

Rhodes T, Simic M. Transition and the HIV risk environment. Bmj. 2005; 331(7510):220-3. PMID:
16037463

Strathdee SA, Shoptaw S, Dyer TP, Quan VM, Aramrattana A. Towards combination HIV prevention
for injection drug users: addressing addictophobia, apathy and inattention. Curr Opin HIV AIDS. 2012;
7(4):320-5. doi: 10.1097/COH.0b013e32835369ad PMID: 22498479

Degenhardt L, Mathers B, Vickerman P, Rhodes T, Latkin C, Hickman M. Prevention of HIV infection
for people who inject drugs: why individual, structural, and combination approaches are needed. Lan-
cet. 2010; 376(9737):285-301. doi: 10.1016/S0140-6736(10)60742-8 PMID: 20650522

Strathdee SA, Hallett TB, Bobrova N, Rhodes T, Booth R, Abdool R, et al. HIV and risk environment for
injecting drug users: the past, present, and future. Lancet. 2010; 376(9737):268—84. doi: 10.1016/
S0140-6736(10)60743-X PMID: 20650523

Fonner VA, Denison J, Kennedy CE, O'Reilly K, Sweat M. Voluntary counseling and testing (VCT) for
changing HIV-related risk behavior in developing countries. Cochrane Database Syst Rev. 2012; 9:
Cdo0o1224.

O'Connell AA, Reed SJ, Serovich JA. The Efficacy of Serostatus Disclosure for HIV Transmission Risk
Reduction. AIDS Behav. 2014.

Thai Nguyen Provincial HIV/AIDS Control Center. Bi-annual Report of the Provincial HIV/AIDS Control
Center, Thai Nguyen, Vietnam. 2014.

Go VF, Frangakis C, Le Minh N, Latkin CA, Ha TV, Mo TT, et al. Effects of an HIV peer prevention inter-
vention on sexual and injecting risk behaviors among injecting drug users and their risk partners in Thai
Nguyen, Vietnam: a randomized controlled trial. Soc Sci Med. 2013; 96:154—64. doi: 10.1016/j.
socscimed.2013.07.006 PMID: 24034963

Koblavi-Deme S, Maurice C, Yavo D, Sibailly TS, N'Guessan K, Kamelan-Tano Y, et al. Sensitivity and
specificity of human immunodeficiency virus rapid serologic assays and testing algorithms in an ante-
natal clinic in Abidjan, Ivory Coast. J Clin Microbiol. 2001; 39(5):1808—12. PMID: 11325995

Turner JC. Social comparison and social identity: Some prospects for intergroup behaviour. European
Journal of Social Psychology. 1975; 5(1):5-34.

Rogers E. Diffusion of innovations (5th ed.). 2003.

Ministry of Health of Vietnam. Voluntary HIV Counseling and Testing (VCT) Guidelines (Promulgated at
the Decision No. 647/QD-BYT dated February 22, 2007 by the Minister of Health). Hanoi: Ministry of
Health, 2007.

Sherbourne CD, Stewart AL. The MOS social support survey. Soc Sci Med. 1991; 32(6):705—-14.
PMID: 2035047

D'Agostino RB Jr. Propensity score methods for bias reduction in the comparison of a treatment to a
non-randomized control group. Stat Med. 1998; 17(19):2265-81. PMID: 9802183

Achy-Brou AC, Frangakis CE, Griswold M. Estimating treatment effects of longitudinal designs using
regression models on propensity scores. Biometrics. 2010; 66(3):824—-33. doi: 10.1111/j.1541-0420.
2009.01334.x PMID: 19817741

Wu Z, Frangakis CE, Louis TA, Scharfstein DO. Estimation of treatment effects in matched-pair cluster
randomized trials by calibrating covariate imbalance between clusters. Biometrics. 2014; 70(4):1014—
22.doi: 10.1111/biom.12214 PMID: 25163648

Des Jarlais DC, Kling R, Hammett TM, Ngu D, Liu W, Chen Y, et al. Reducing HIV infection among new
injecting drug users in the China-Vietnam Cross Border Project. Aids. 2007; 21 Suppl 8:5109-14. doi:
10.1097/01.aids.0000304705.79541.34 PMID: 18172378

Latkin CA, Donnell D, Metzger D, Sherman S, Aramrattna A, Davis-Vogel A, et al. The efficacy of a net-
work intervention to reduce HIV risk behaviors among drug users and risk partners in Chiang Mai, Thai-
land and Philadelphia, USA. Soc Sci Med. 2009; 68(4):740-8. doi: 10.1016/j.socscimed.2008.11.019
PMID: 19070413

NIMH Collaborative HIV/STD Prevention Trial Group. Results of the NIMH collaborative HIV/sexually
transmitted disease prevention trial of a community popular opinion leader intervention. J Acquir Im-
mune Defic Syndr. 2010; 54(2):204—14. doi: 10.1097/QAI.0b013e3181d61def PMID: 20354444

Obermeyer CM, Osborn M. The utilization of testing and counseling for HIV: a review of the social and
behavioral evidence. Am J Public Health. 2007; 97(10):1762—74. PMID: 17761565

PLOS ONE | DOI:10.1371/journal.pone.0125909 May 26, 2015 18/19


http://dx.doi.org/10.1016/j.drugpo.2008.10.003
http://www.ncbi.nlm.nih.gov/pubmed/19147339
http://www.ncbi.nlm.nih.gov/pubmed/16736355
http://www.ncbi.nlm.nih.gov/pubmed/16037463
http://dx.doi.org/10.1097/COH.0b013e32835369ad
http://www.ncbi.nlm.nih.gov/pubmed/22498479
http://dx.doi.org/10.1016/S0140-6736(10)60742-8
http://www.ncbi.nlm.nih.gov/pubmed/20650522
http://dx.doi.org/10.1016/S0140-6736(10)60743-X
http://dx.doi.org/10.1016/S0140-6736(10)60743-X
http://www.ncbi.nlm.nih.gov/pubmed/20650523
http://dx.doi.org/10.1016/j.socscimed.2013.07.006
http://dx.doi.org/10.1016/j.socscimed.2013.07.006
http://www.ncbi.nlm.nih.gov/pubmed/24034963
http://www.ncbi.nlm.nih.gov/pubmed/11325995
http://www.ncbi.nlm.nih.gov/pubmed/2035047
http://www.ncbi.nlm.nih.gov/pubmed/9802183
http://dx.doi.org/10.1111/j.1541-0420.2009.01334.x
http://dx.doi.org/10.1111/j.1541-0420.2009.01334.x
http://www.ncbi.nlm.nih.gov/pubmed/19817741
http://dx.doi.org/10.1111/biom.12214
http://www.ncbi.nlm.nih.gov/pubmed/25163648
http://dx.doi.org/10.1097/01.aids.0000304705.79541.34
http://www.ncbi.nlm.nih.gov/pubmed/18172378
http://dx.doi.org/10.1016/j.socscimed.2008.11.019
http://www.ncbi.nlm.nih.gov/pubmed/19070413
http://dx.doi.org/10.1097/QAI.0b013e3181d61def
http://www.ncbi.nlm.nih.gov/pubmed/20354444
http://www.ncbi.nlm.nih.gov/pubmed/17761565

@’PLOS ‘ ONE

Efficacy of a Multi-Level Intervention among HIV-Infected PWID

44.

45.

46.

47.

48.

49.

50.

51.

Coates TJ, Kulich M, Celentano DD, Zelaya CE, Chariyalertsak S, Chingono A, et al. Effect of commu-
nity-based voluntary counselling and testing on HIV incidence and social and behavioural outcomes
(NIMH Project Accept; HPTN 043): a cluster-randomised trial. Lancet Glob Health. 2014; 2(5):e267—
77.doi: 10.1016/S2214-109X(14)70032-4 PMID: 25103167

Efficacy of voluntary HIV-1 counselling and testing in individuals and couples in Kenya, Tanzania, and
Trinidad: a randomised trial. The Voluntary HIV-1 Counseling and Testing Efficacy Study Group. Lan-
cet. 2000; 356(9224):103-12. PMID: 10963246

Mazhnaya A, Andreeva Tl, Samuels S, DeHovitz J, Salyuk T, McNutt LA. The potential for bridging:
HIV status awareness and risky sexual behaviour of injection drug users who have non-injecting per-
manent partners in Ukraine. J Int AIDS Soc. 2014; 17:18825. doi: 10.7448/IAS.17.1.18825 PMID:
24560341

van Empelen P, Kok G, van Kesteren NM, van den Borne B, Bos AE, Schaalma HP. Effective methods
to change sex-risk among drug users: a review of psychosocial interventions. Soc Sci Med. 2003; 57
(9):1593-608. PMID: 12948569

Crawford ND, Vlahov D. Progress in HIV reduction and prevention among injection and noninjection
drug users. Journal of acquired immune deficiency syndromes (1999). 2010; 55 Suppl 2:S84-7.

Li L, Tuan NA, Liang LJ, Lin C, Farmer SC, Flore M. Mental health and family relations among people
who inject drugs and their family members in Vietnam. Int J Drug Policy. 2013; 24(6):545-9. doi: 10.
1016/j.drugpo.2013.06.007 PMID: 23910167

Nyblade L, Hong KT, Anh NV, Ogden J, Jain A, Stangl A, et al. Communities Confront HIV Stigma in
Viet Nam: Participatory Interventions Reduce HIV Stigma in Two Provinces. Washington, D.C.: Inter-
national Center for Research on Women; Hanoi: Institute for Social Development Studies, 2008.
Quan VM, Go VF, Nam le V, Bergenstrom A, Thuoc NP, Zenilman J, et al. Risks for HIV, HBV, and

HCYV infections among male injection drug users in northern Vietnam: a case-control study. AIDS Care.
2009; 21(1):7-16. doi: 10.1080/09540120802017610 PMID: 19085215

PLOS ONE | DOI:10.1371/journal.pone.0125909 May 26, 2015 19/19


http://dx.doi.org/10.1016/S2214-109X(14)70032-4
http://www.ncbi.nlm.nih.gov/pubmed/25103167
http://www.ncbi.nlm.nih.gov/pubmed/10963246
http://dx.doi.org/10.7448/IAS.17.1.18825
http://www.ncbi.nlm.nih.gov/pubmed/24560341
http://www.ncbi.nlm.nih.gov/pubmed/12948569
http://dx.doi.org/10.1016/j.drugpo.2013.06.007
http://dx.doi.org/10.1016/j.drugpo.2013.06.007
http://www.ncbi.nlm.nih.gov/pubmed/23910167
http://dx.doi.org/10.1080/09540120802017610
http://www.ncbi.nlm.nih.gov/pubmed/19085215

