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Abstract

This study aimed to examine the effect of a syndemic theory-based intervention to reduce
condomless anal intercourse among men who have sex with men (MSM) in India. In 2016/17,
a pre- and post-test comparison group design was used to implement a syndemic theory-based
intervention among 459 MSM (229, intervention; 230, standard-of-care comparison) recruited
through non-governmental organizations in Chandigarh, India. The intervention group received
two-session peer-delivered motivational interviewing-based HIV risk reduction counselling and
skills training to improve sexual communication/negotiation and condom use self-efficacy, and
screening/management of psychosocial health problems. The intervention’s effect on consistent
condom use was estimated using difference-in-differences (DiD) approach. Mediation analysis
assessed the extent to which intervention effects on the outcome were mediated by changes

in psychosocial health problems and condom use self-efficacy. A process evaluation assessed
implementation fidelity and intervention acceptability. Baseline consistent condom use was
43% in the intervention group and 46% in the standard-of-care group. Baseline survey

findings demonstrated that a psychosocial syndemic of problematic alcohol use, internalised
homonegativity and violence victimisation synergistically increased condomless anal intercourse.
Using DiD, we estimated that the intervention increased consistent condom use with male
partners by 16.4% (95% CI: 7.1, 25.7) and with female partners by 28.2% (95% CI: 11.9,

44.4), and decreased problematic alcohol use by 24.3% (95% CI: -33.4, -15.3), depression by
20.0% (95% CI: -27.6, -12.3) and internalised homonegativity by 34.7% (95% CI: -43.6%,
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-25.8%). The mediation analysis findings suggested that the intervention might have improved
consistent condom use by decreasing internalised homonegativity and by increasing condom

use self-efficacy. The process evaluation showed high levels of acceptability/satisfaction among
participants and high levels of implementation fidelity. A syndemic theory-based intervention
tailored for MSM in India is feasible, acceptable, and can reduce HIV transmission risk behaviour
as well as problematic alcohol use, depression and internalised homonegativity.
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Introduction

The HIV epidemic in India is concentrated among marginalized communities such as men
who have sex with men (MSM), transgender people, people who inject drugs, and sex
workers. Among MSM, the national average HIV prevalence is reported between 4.3%
(NACO, 2015) and 7% (Solomon et al., 2015), 15 to 25 times higher than that among the
general population (0.26%) (NACO, 2017). Furthermore, while the HIV prevalence among
the general population has shown a decreasing trend, HIV prevalence among MSM has
plateaued over the last decade. Several regions of high HIV prevalence among MSM ranging
from 6.8% to 10.1% were reported in the 2014 national survey (NACO, 2015). Consistent
with the continuing HIV epidemic, a large-scale survey by India’s National AIDS Control
Organisation’s (NACO) reported that consistent condom use among MSM ranges between
50% and 55%, depending on the type of male partner (NACO, 2015). These rates are
moderate despite prevailing high levels of HIV knowledge (NACO, 2015) and easy access
to condoms, including free distribution of condoms through HIV prevention interventions
supported by NACO (NACO, 2017). According to a NACO survey, 69% of MSM reported
having received condoms from peer educators (NACO, 2015).

Syndemic theory may help to explain the factors that contribute to persistently high levels

of inconsistent condom use and HIV risk, and could offer potential solutions. A syndemic

is conceptualized as a population-level phenomenon characterized by the co-occurrence or
clustering of two or more psychosocial health problems that have synergistic (more than
additive) effects on negative health outcomes, such as inconsistent condom use and HIV
infection (Chakrapani et al., 2019; Singer & Clair, 2003; Alexander C. Tsai, 2018; A. C.
Tsai & Burns, 2015; A. C. Tsai, Mendenhall, Trostle, & Kawachi, 2017; A. C. Tsai &
Venkataramani, 2016). Several studies among MSM in western countries have documented
the presence of co-occurring psychosocial health problems that increase risk for HIV,
including depression, problematic alcohol use, violence victimisation, sexual compulsivity,
and childhood sexual abuse (Mustanski, Garofalo, Herrick, & Donenberg, 2007; Stall et

al., 2003; A. C. Tsai & Burns, 2015). The presence of co-occurring psychosocial health
problems (Chakrapani, Newman, Shunmugam, Logie, & Samuel, 2017) and their synergistic
effects (Chakrapani et al., 2019; Tomori et al., 2018) on transmission risk of HIV or sexually
transmitted infections have been documented among MSM in India. An intervention strategy
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based on syndemic theory, such as screening and management of co-occurring psychosocial
health problems, may contribute to reducing HIV risk.

Despite the burgeoning literature on compounding effects of HIV and other health risks

and explicit calls for “syndemically-oriented” HIV interventions among marginalised
populations (Gonzalez-Guarda, 2013; Operario & Nemoto, 2010; Singer, Bulled, & Ostrach,
2012), globally there has been little progress in designing and testing syndemic theory-based
HIV prevention interventions for MSM. Almost all published ‘syndemic interventions’ have
been implemented primarily at the individual level, by simultaneously addressing two or
more conditions of a syndemic. Nevertheless, such individual-level syndemic interventions
have been shown to be efficacious in improving HIV-related prevention and treatment
outcomes among women (Gilbert et al., 2015; Jemison et al., 2019; Pitpitan et al., 2015)

and people living with HIV (Carey et al., 2004). However, among MSM, there have been

no empirical tests of interventions effectively addressing two or more psychosocial health
problems in order to reduce their impact on HIV risk among MSM, except a recently
published protocol (Achterbergh, van der Helm, van den Brink, & de Vries, 2017). Singular
interventions have been conducted among MSM to reduce HIV transmission risk behaviour
(Hergenrather, Emmanuel, Durant, & Rhodes, 2016; Johnson et al., 2008), alcohol use
(Wray et al., 2016), depressive symptoms (Safren, Reisner, Herrick, Mimiaga, & Stall, 2010)
or sexual stigma (Safren et al., 2014).

Motivational interviewing (MI) is one potential modality of implementing syndemic
interventions to reduce HIV transmission risk among MSM. Ml refers to a client-centred
counselling approach that is focused on eliciting and strengthening the client’s intrinsic
motivation in such a way that behaviour change emerges from the client rather than

being imposed or recommended by the counsellor. There is conflicting evidence on

the effectiveness of Ml in reducing high-risk sexual behaviours among MSM. Although

a systematic review (Naar-King, Parsons, & Johnson, 2012) has reported that Ml can

be effective in reducing condomless anal sex among HIV-positive male youth, another
systematic review of 10 RCTs among MSM reported the effectiveness of MI-based HIV
interventions as “uncertain” (Berg, Ross, & Tikkanen, 2011); further it noted that M1 was
relatively more effective in reducing other risk behaviours (such as alcohol use) than HIV
transmission risk behaviours and called for more studies. More recent evidence shows

that MI-based interventions are effective in reducing HIV transmission risk behaviour
(Rongkavilit et al., 2014; Rongkavilit et al., 2015), alcohol use (Chen, Murphy, Naar-King,
Parsons, & Adolescent Medicine Trials Network for, 2011; C. M. Murphy et al., 2018; D.
A. Murphy, Chen, Naar-King, Parsons, & Adolescent Trials, 2012; Naar-King et al., 2009),
and depression (Naar-King et al., 2010) among HIV-positive MSM in the U.S. and Thailand.
MiI-based counselling may be a strategy for delivering a syndemic theory-based intervention
among MSM in India.

Previous MI-based HIV interventions among MSM, and other populations, have primarily
focused on addressing key theoretical constructs, such as condom use self-efficacy and
condom attitudes, based on social cognitive theory (Bandura, 1986; Wulfert & Wan,

1993). Several behavioural interventions for MSM and other populations have shown that
improving condom use self-efficacy was associated with reduction in HIV transmission risk
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(Johnson et al., 2008). Studies among MSM in India have provided evidence that lower
condom use self-efficacy lead to unprotected sex (Chakrapani, Boyce, Newman, & Kavi,
2013; Chakrapani, Newman, & Shunmugam, 2008; Chakrapani, Shunmugam, Newman,
Kershaw, & Dubrow, 2015; Hemmige et al., 2011; Solomon, Mehta, Latimore, Srikrishnan,
& Celentano, 2010). Accordingly, this study tested the effectiveness of a syndemic theory-
guided motivational interviewing-based HIV intervention among MSM, which aimed to
reduce condomless anal intercourse by improving condom use self-efficacy as well as by
addressing psychosocial health problems.

Methods

Study design and study setting

From October 13, 2016 to October 29, 2017, a study with a pretest-posttest non-

equivalent comparison group design (Gravetter & Forzano, 2012; Shadish, Cook, &
Campbell, 2002) was conducted with an intervention group of 229 MSM and a standard-
of-care comparison group of 230 MSM. Participants were recruited through three non-
governmental organizations (NGOSs) that implement HIV prevention interventions in the
city of Chandigarh in north India. These NGOs have been providing HIV-related services

to nearly 2500 MSM annually. Given that one could not impose the study on NGOs and
other key stakeholders (especially Chandigarh State AIDS Control Society [CSACS] who
funds these NGOs), random assignment of intervention and comparison group status to
NGOs was not feasible. Therefore, based on the discussions with CSACS and NGOs it

was agreed to choose two of the three NGOs who worked with MSM in peri-urban areas

to be the intervention sites, and the other NGO within the city as the standard-of-care
comparison site. This arrangement also helped in preventing ‘contamination’ (i.e., sharing of
intervention messages from MSM in the intervention sites to those in the comparison site)
given the geographical barrier and also since MSM in a particular catchment area of an NGO
were supposed to receive services only from the NGO they are registered with (to avoid
double-counting of MSM receiving services).

Sample size

The sample size was calculated with the aim to have enough power to detect significant
differences on the primary outcome (i.e., consistent condom use level before and after the
interventions). At least one study among MSM has used an absolute increase of 14% points
in consistent condom use as a clinically and substantively important effect size (Jemmott

11 et al., 2015). Accordingly, using GPower version 3.1,4 for a power of 80% and an

alpha of .05 for a 95% confidence interval (assuming a two-tailed test) to detect a difference
of 15% (small effect size) between the intervention and comparison groups, the required
sample size was estimated to be 242. Assuming an attrition rate of about 20% and the
quasi-experimental design effect (of 1.5), the sample size was increased to 450, with at least
225 per group.

Participants and recruitment

MSM were recruited through three NGOs in Chandigarh. Men were eligible to participate
if they were born male (cis men), were at least 18 years of age, self-identified as men
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who have sex with men (irrespective of sexual identity), and reported sex (either oral or
anal) with a man in the previous 3 months, had working knowledge of Hindi language, and
those who gave consent for pre- and post-intervention assessments and attending counselling
sessions. People who self-identified as Aijra or transgender woman were excluded, because
the HIV prevention contexts of transgender people may be different from that of MSM
(Poteat, German, & Flynn, 2016). Participants were not excluded if they self-reported as
HIV positive.

A total of 229 MSM from the two NGOs that served as intervention sites, and 230 MSM
from a third NGO that served as the comparison site, were recruited and followed up. All
of these NGOs were following NACQO’s guidelines for implementing HIV interventions
among MSM (NACO, 2012). Selection of participants within NGO sites was based on
systematic random sampling from the client register (in which all service users are given a
specific registration number) of the NGOs. The outreach staff of the NGOs invited potential
participants (whose registration numbers were chosen from the NGOs’ list) when they

met the clients in the outreach sites or in the drop-in centres of NGOs. Further details of
recruitment and follow-up are provided in Figure 1.

Intervention development and content

The theoretical framework for this intervention was guided by both syndemic theory (Singer,
1996; Singer, 2013) and social cognitive theory (SCT). These theories offer complementary
explanations for the occurrence of a health risk behaviour (e.g., inconsistent condom

use), and thus helped in identifying complementary intervention components to promote
consistent condom use (primary outcome). In relation to HIV risk, syndemic theory posits
that certain psychosocial health problems co-occur and synergistically reduce consistent
condom use, and thus risk of contracting HIV (Stall, Friedman, & Catania, 2008; Stall et al.,
2003; A. C. Tsai & Burns, 2015). SCT identifies condom use self-efficacy as a key construct
in HIV transmission risk reduction interventions. If an individual has low self-efficacy —
perceived low ability and confidence in performing a behaviour (e.g., consistent use of
condom), then he is less likely to engage in that behaviour.

This intervention integrated components guided by both syndemic theory and SCT to
promote consistent condom use among MSM. Syndemic theory, along with the qualitative
formative research in this study (Author et al., 2018), helped in identifying potential
psychosocial health problems that need to be screened for and addressed (by offering
peer counselling and referrals to qualified mental health professionals, if needed) in this
intervention. SCT’s condom use self-efficacy construct include condom use negotiation
self-efficacy (ability to negotiate condom use with one's partner), condom use impulse
control self-efficacy (ability to use condoms even if one is sexually aroused or under

the influence of alcohol) and condom use technical skill self-efficacy (ability to correctly
use condoms) (Copeland, McNamara, Kelson, & Simpson, 2015; Wulfert & Wan, 1993).
Accordingly, the intervention focused on building and strengthening individual’s condom
use self-efficacy, and behavioural skills in using condoms. SCT-based behaviour change
strategies implemented in the sessions included modelling of sexual communication and
negotiation skills (using the client's actual situation or using scenarios) and behavioural
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skills (e.g., use of condoms and lubricants), discussions on problem-solving (e.g., how to
initiate discussions about condom use with partners), and sexual decision-making.

Using the principles of intervention mapping for systematically developing a theory-based
intervention (Bartholomew Eldredge et al., 2016), qualitative formative research was first
conducted among MSM to assess their needs and understand their expectations and
preferences of the proposed syndemic theory-based intervention (Author et al., 2018).

Five focus groups were conducted among a purposive sample of 33 diverse MSM (e.g.,
kothis [feminine/receptive], panthis [masculine/insertive], double-deckers [versatile role],
and gay- and bisexual-identified men), and seven key informant interviews with HIV service
providers. Presence of syndemic psychosocial health problems, interconnections between
those conditions and their association with HIV risk, and resilience to cope with adversities
were explored. Focus groups and in-depth interviews were audio-recorded, and data were
examined using a framework analysis approach (Ritchie & Spencer, 1994). Based on the
qualitative findings (Author et al., 2018) as well as a review of available manuals to address
motivational interviewing-based safer sex and psychosocial health problems (Babor, World
Health, Department of Mental, & Substance, 2001; Chowdhary et al., 2016; Mayston et al.,
2016), a manual for a syndemic theory-guided HIV transmission risk reduction intervention
was developed. It was refined further based on the inputs from community representatives,
psychiatrists, NGO management team, and officials of CSACS.

Motivation interviewing(MIl)-based counselling intervention

Three peer counsellors, all of whom had Bachelor’s degrees, were identified with the help
of NGOs and community leaders. All had previous experience in providing peer counselling
through volunteering or working part-time in the NGOs. Peer counsellors received a five-day
training in the following areas: HIV-related prevention and treatment, contextual barriers

to condom use, psychosocial health problems that may hinder condom use, the concept of
syndemics, motivational interviewing, research ethics and providing education/counselling
on alcohol use (WHO, 2016), depression (Chatterjee & Chowdhary, 2018; WHO, 2016),
and internalised homonegativity or self-acceptance of same-sex sexuality (Humsafar, 2016;
Ranade & Chakravarty, 2013). They actively participated in group discussions and role-
playing, and practiced counselling in mock sessions with MSM volunteers. After training,
counsellors provided the MI-based counselling intervention to study participants in private
offices at the NGOs. Two counselling sessions were delivered over a period of six months,
with at least one-month duration between the two sessions. The format and delivery of the
intervention were chosen based on several considerations, including the recommendations
that emerged in the formative research. Two sessions, each lasting for about 30 to 45
minutes, were selected to minimize participant burden, given that one-session MI-based
counselling interventions have been shown to be effective (DiClemente, Corno, Graydon,
Wiprovnick, & Knoblach, 2017). Further, the counselling duration and the four-week format
are consistent with the structure shown as most effective for MSM in meta-analyses (Herbst
et al., 2005). Individual sessions were used instead of group sessions because this format
allowed tailoring of sessions to individual needs specific to sexual identity and other
characteristics (e.g., marital status, age).

Soc Sci Med. Author manuscript; available in PMC 2022 August 01.



s1duosnuBIA Joyiny sispund DN edoin3 ¢

s1dLIOSNUBIA JoLINY sispund DN 8doin3 ¢

Chakrapania et al.

Page 7

Using M1 principles and techniques (Miller & Rollnick, 2012), the intervention aimed to
build skills that promote sexual communication and negotiation skills, and condom use self-
efficacy skills, and to raise awareness about factors that increase HIV risk (e.g., consuming
alcohol before sex and meeting potential partners in certain cruising spots where condoms
are not accessible). Participants discussed the specific challenges they face in consistent use
of condoms with different types of male and female partners, explored options to increase
condom use, and jointly developed an action plan with at least two action points — one
focusing on reducing condomless intercourse, and another in relation to their psychosocial
health problems.

In the first session, counsellors built rapport with the clients using the OARS (Open
questions, Affirmations, Reflections, Summary statements) strategy used in MI-based
counselling (Bartholomew Eldredge et al., 2016). The counselling was tailored according

to participants’ stage of readiness, guided by the trans-theoretical model, with respect to
condom use behaviour change (Prochaska & Velicer, 1997). Peer counsellors and clients
jointly developed an action plan for the next month in relation to condom use and any
identified psychosocial health problems. Counsellors identified those clients that required
referrals for depression (PHQ9 =15 indicative of moderately severe or severe depression)
and/or alcohol use disorder (AUDIT-10 =20 indicative of harmful alcohol use or alcohol
dependence), and ensured that the action plan included visiting a mental health professional.
For clients with depression and problematic alcohol use that did not warrant referrals

to mental health professionals, education on alcohol use and counselling on depression
were provided. If the client reported using alcohol before sex, education on the links
between alcohol use and HIV transmission risk was provided. If internalised homonegativity
was identified, then counsellors counselled the client regarding the normality of same-sex
sexuality and motivated them to accept themselves for who they are (Safren et al., 2014).

In the second session, the counsellors reviewed the previous session’s action plan, assessed
condom use with different types of male and female partners in the previous month,

and checked whether the client’s condom use behaviour was consistent with the plan
they proposed. The assessment also helped in identifying the client’s current stage of
readiness in relation to consistent condom use. If the clients reported consistent condom
use, they were appreciated and motivated to remain so. If inconsistent condom use was
reported, discussions were held to identify the reasons and contexts behind non-condom
use and a joint action plan to reduce condomless intercourse was again agreed upon.

The counsellors also checked whether the clients who were referred to mental health
professionals (for treatment of alcohol dependence and/or severe depression) completed
their visits or not. If not completed yet, counsellors encouraged the clients to visit mental
health professionals, but also provided relevant counselling related to any psychosocial
health conditions identified.

Assessment and measures

Intervention and comparison group participants were assessed at baseline, and at the end of
6™ month (or at least one month after the second counselling session for the intervention
participants). The main outcome measure was consistent condom use, defined as always
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using condoms for anal sex (insertive or receptive) with male partners or for vaginal sex in
the past month. Psychosocial health problems such as problematic alcohol use, depression
and internalised homonegativity were also assessed, in addition to self-reported data on
health care provided-diagnosed sexually transmitted infections.

Consistent condom use—Consistency in condom use was assessed in anal (insertive
or receptive) sex with men and vaginal sex with women in the month before the baseline
survey and the post-intervention assessment. The consistency in condom use was measured
using this question: “How often have you used condoms when you had [anal/vaginal] sex
with [type of] male partners in the past month?” Participants who reported “every time”
were coded as consistently using condoms (1), and those who reported “most of the time,
sometimes or never” were coded as inconsistently using condoms (0). Two key dichotomous
outcome variables were created by combining the condom use responses for the different
types of partners: 1) ‘consistent condom use with male partners’ was created by combining
the condom use responses from the four types (regular, casual, paying and paid) of male
partners; 2) ‘consistent condom use with female partners’ was created by combining the
condom use responses from four types (regular, casual, paying and paid) of female partners.

Sociodemographic characteristics—These included: age (in years), years of
education, marital status, and sexual (gay/bisexual) or sexual role-based identities (kothi
- feminine/receptive role; panthi - masculine/insertive role; double-decker - versatile role)
(Chakrapani, Newman, Shunmugam, McLuckie, & Melwin, 2007).

Condom use self-efficacy—Confidence in one’s ability to use or negotiate condom use
was assessed by a 6-item Condom Use Self-Efficacy Scale, adapted from a 7-item scale
(Sieving et al., 1997). Sample items include: “You would insist on using condoms during
sex, even if your partner didn’t want to’; “You would use a condom during sex even if it was
less fun’. Responses were assessed with a 5-point Likert scale (1 = strongly disagree to 5 =
strongly agree), with the total score ranging from 6 to 30. In this study, Cronbach’s alpha
was .91.

Psychosocial health problems—It was hypothesised that the intervention would lead
to a decrease in psychosocial problems/symptoms. To test the potential role of these
psychosocial problems as mediating the effect of the intervention on HIV transmission

risk (inconsistent condom use), a composite ‘syndemic score’ (a count variable) was created
from the number of problems identified for each participant. The criteria for the presence of
psychosocial health problems were as follows: depression - score higher than 4 (cutoff for
mild depression) on the PHQ9 depression screening scale (Kroenke, Spitzer, & Williams,
2001); problematic alcohol use - AUDIT-C score of 4 or higher (Babor et al., 2001); and
internalized homonegativity - participant responded “agree” or “strongly agree” to any of
the 5 items on Herek’s Revised Internalised Homophobia Scale (in line with the criteria
used for Herek’s original 9-item scale) (Herek, Cogan, Gillis, & Glunt, 1998). Intervention
participants who screened positive on AUDIT-C were administered AUDIT-10 to assess
alcohol dependence (score >20).
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Stigmas— Sexwal stigma was assessed using items adapted from a 9-item MSM stigma
scale (Neilands, Steward, & Choi, 2008), a version of which was found to be reliable in

a study among MSM in South India (Logie, Newman, Chakrapani, & Shunmugam, 2012).
Each item is a 4-point Likert-type scale that measures the frequency of sexual stigma
experiences in the previous year (e.g., ‘How often did you hear that [MSM] were not
normal?’ and ‘How often have you felt that your [MSM] identity hurt and embarrassed
your family?’). The responses ranged from ‘never’ (1) to ‘many times’ (4). In this study,
Cronbach’s alpha was .80.

HIV-related stigma (perceived/anticipated stigma) was measured using the 7-item “‘Concern
with public attitudes’ subscale of Bunn et al’s anticipated HIV stigma scale (Berger, Ferrans,
& Lashley, 2001; Bunn, Solomon, Miller, & Forehand, 2007). Each item is a 5-point

Likert scale that assessed responses ranging from strongly disagree (1) to strongly agree

(5). Examples of items include: ‘Most people think that a person who is HIV-positive is
disgusting’; “Most HIV-positive people are rejected when others learn that they have HIV/
AIDS’. In this study, Cronbach’s alpha was .93.

HIV knowledge—HIV knowledge was assessed with three items used in a national survey
among MSM (NACO, 2015): ‘Can a person get HIV: by having unprotected sex with

an infected person; by sharing infected needles; by infected blood transfusion’. The HIV
knowledge score ranged from 0 to 3.

Sexually transmitted infections (STIs)—If participants self-reported ‘yes’ to the
question, “During the past 6 months, has a doctor or nurse told you had a sexually
transmitted disease...?”, they were categorised as having had an STI.

Process evaluation

Using a session-specific checklist, the peer counsellors documented the proceedings of the
counselling sessions for all participants. Adherence to relevant intervention components
(assessment of recent HIV transmission risk/protective behaviours, behavioural skills to be
reviewed, referrals) and presence of summary of the counselling content were considered
an adequate level of fidelity to the intervention module. During the weekly and monthly
meetings with peer counsellors, these counselling notes were reviewed and feedback was
provided.

Recommended standard process evaluation procedures to assess dose, implementation
fidelity and participant satisfaction were followed (Steckler et al., 2014). A total of 18
counselling sessions were observed systematically by three evaluators using a structured
observation check-list to evaluate whether the counselling was delivered as per the protocol
(implementation fidelity). At the end of the first and second counselling sessions, 60 random
participants completed self-administered anonymous feedback forms, in which 3-item visual
analog scales were used to rate the importance of the session content, satisfaction with the
session, and the quality of the counselling. Further, in-depth exit interviews were conducted
with 10 purposively sampled MSM (e.g., with different profiles of sexual identity, marital
status, and engagement in sex work) to understand their perspectives about whether and

how this intervention helped (or did not help) them in reducing condomless intercourse;
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to get feedback on the content, format, and duration of the intervention; and to understand
the contribution of any other interventions that the participants might have been exposed

to during the study period. These interviews conducted in Hindi were audio-recorded, and
then summaries of these recordings were written in English along with verbatim translation
of illustrative quotes. Further, as part of the self-assessment of fidelity in intervention
implementation, peer counsellors completed a session checklist that included activities
conducted, degree of engagement, and issues encountered. At the conclusion of all sessions,
feedback was obtained from the peer counsellors (in the form of a group discussion) about
the challenges to implementation as per the protocol.

Data collectors were provided 16 hours of training on the content of the questionnaire

and how to administer it sensitively. Trained interviewers other than the peer counsellors
collected post-intervention data. To maximise reliability and validity of sensitive self-report
measures such as sexual behaviours, several recommended strategies were used (Catania

et al., 1990): use of standard and familiar sex-related terms (anal and vaginal sex); clear
definitions of terms (e.g., definitions of different types of sexual partners — regular, casual,
paying and paid); and use of shorter timeframes (e.g., a month for condom use consistency)
to facilitate recall.

Data analyses

Descriptive statistics were used to summarise the baseline sociodemographic characteristics.
The characteristics of intervention and comparison participants were compared using the
Chi-square test for categorical variables and the Student’s t-test for continuous variables.

Presence of synergy (baseline survey data)—The presence of synergy between the
psychosocial problems in increasing HIV transmission risk behaviour (inconsistent condom
use) was examined by assessing interactions on the additive (and multiplicative) scale
using linear probability regression (and logistic regression) (Rothman, 1974; VanderWeele,
2015). Product terms to test for two-way and three-way interactions between problematic
alcohol use, depression and internalised homonegativity were included in the models. The
dichotomous outcome measures were inconsistent condom use with any type (regular,
casual, paying and paid) of male partners and inconsistent condom use with any type
(regular, casual, paying and paid) of female partners. Regression models adjusted for

age (in years), education, marital status (single vs. married), sexual identity (kothi vs.
other). Synergy is said to be present in linear probability regression models if the RERI
(relative excess risk due to interaction) is greater than zero and significant, and in logistic
regression models if the product terms of the psychosocial problems were significant (Knol
& VanderWeele, 2012; VanderWeele, 2015).

Analyses to examine intervention efficacy—The intervention effectiveness averaged
over the intervention period (i.e., between the baseline and post-intervention assessment)
compared with the comparison group was primarily assessed by comparing the net change
in the proportion of consistent condom use between the two groups. This net change

was assessed using a Difference-in-Differences (DiD) method implemented in logistic
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generalised estimating equations (GEE) models, which adjusted for the clustering of
observations within participants (Twisk, 2015).

The GEE models included: intervention conditions (intervention and comparison), time,
baseline measure of the outcome, product term of intervention condition and time,

baseline measures of condom use self-efficacy, sexual stigma, HIV-related stigma and
relevant time-independent covariates (such as age, education level, marital status, sexual
role-based identity, engagement in sex work) to obtain adjusted odds ratios (aORs) and the
corresponding 95% confidence intervals (Cl) and p values. Robust standard errors were
estimated by using the ‘vce(robust)” command in Stata (version 14; College Station, Tex.,
USA) and an unstructured working correlation matrix was specified. The GEE models were
fit with the xtgee command. The Stata user community-created spost commands (Long

& Freese, 2014) were implemented in Stata-14 to obtain a net change in the proportion

of consistent condom use with male and female partners (primary outcomes) between the
intervention and comparison groups. Similar procedures were followed for obtaining the
net changes in the proportions of the secondary outcomes (depression, problematic alcohol
use, and internalised homonegativity). All the analyses were performed using an intent-to-
treat principle with participants analysed based on their intervention assignment, regardless
of the number of intervention counselling sessions or assessment sessions (baseline, post-
intervention). In GEE analyses, list-wise deletion was used where postintervention outcome
data were not available due to drop-outs.

Nonrandomized experiments, by nature of their design, may be subject to confounding
influences (Guo & Fraser, 2011) as the intervention and comparison groups may differ on
certain characteristics besides receiving the treatment (the problem of sample selectivity or
‘selection bias”). These other characteristics may confound the ability to infer the causal
effect of the intervention if those characteristics are correlated with treatment assignment
and with the study outcome. Even if no significant baseline differences are found between
the intervention and comparison group, selection bias cannot be ruled out (Shadish et al.,
2002).

Mediation analyses—To assess whether the three psychosocial health problems and
condom use self-efficacy (measured in the post-intervention survey) mediate the effect of
the intervention condition on consistent condom use, several effects need to be assessed
(Figure 2): 1) the effect of the intervention condition on alcohol use (M1), depression (M>),
internalised homonegativity (M3), and condom use self-efficacy (M,) (“alpha paths”); 2) the
effect of each of the three psychosocial problems and condom use self-efficacy on consistent
condom use, controlling for intervention assignment (“beta paths™); 3) the total effect (c) of
the intervention condition on HIV transmission risk; and 4) the direct effect of intervention
condition (c”) on consistent condom use, adjusting for psychosocial problems and condom
use self-efficacy.

The indirect effects of the intervention condition on consistent condom use through

each of the psychosocial problems and condom use self-efficacy score were assessed.
Additionally, it was also tested whether psychosocial problems indirectly affect consistent
condom use through condom use self-efficacy (i.e., whether a reduction in scores of
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psychosocial problems led to an increase in condom use self-efficacy, which in turn led

to consistent condom use). All the mediation models were tested using generalised structural
equation modelling (GSEM) in Stata-14, with estimation of indirect effects using the nlcom
command.

The Institutional Ethics Committee of [agency name removed for blinding], Chandigarh,
approved the study protocol and tools. Written informed consent was obtained from all
the participants. This study was registered with the Clinical Trials Registry — India, Indian
Council of Medical Research (registration number — [removed for blinding]).

Baseline characteristics

Table 1 shows characteristics of participants by intervention condition. Participants' median
age was 26 years and the median monthly income was INR 8000 (approximately $120 USD
at the time of the study); 237 (51%) had up to secondary education, 332 (72%) were single,
and 57 (12%) engaged in sex work. Diverse self-identities were represented: 177 kothis
(39%), 82 giriyas/panthis (18%), 75 double-deckers (16%), 37 gay (8%), 55 bisexual (12%),
and 23 straight/heterosexual (5%). MSM in the intervention group were younger (mean age
of 25.3 vs. 28.6) and had relatively lower income (mean INR of 7692 vs. 8673) than those in
the comparison.

The mean (SD) of the number of past-month male partners were as follows: regular, 0.35
(0.51); casual, 2.51 (2.56); paying, 0.37 (1.53); and paid, 0.35 (1.60). Similarly, the mean
(SD) of the number of past-month female partners were: regular, .35 (.49); casual, 16 (.85);
paying, .05 (.28); and paid, .04 (.33). Levels of consistent condom use with any type of
male partners (43% vs. 46%) and female partners (63% vs. 60%) were similar. Overall,

95 (21%) screened positive for problematic alcohol use, 54 (12%) screened positive for
depression, and 79 (17%) screened positive for internalised homonegativity. Among those in
the intervention group, there were higher levels of problematic alcohol use (26% vs. 16%)
and depression (18% vs. 5%). Four participants in the intervention group met the criteria for
referral to a mental health professional on the basis of moderate-to-severe depression (PHQ9
score=15) and none screened positive for alcohol dependence (AUDIT-10 score =20).

Syndemic of alcohol, depression, and internalised homonegativity

In the linear probability regression models, RERIs of inconsistent condom use with male
partners showed departures from additivity in two of the three pair-wise combinations of
problematic alcohol use (A), depression (D) and internalised homonegativity (1): A x D (.44,
95% ClI .13 t0 .75, p=0.006); and | x D (.36, 95% CI .08 to .63, p=0.01). However, RERIs
of inconsistent condom use with female partners did not show departures from additivity for
these two combinations: A x D (.33, 95% CI -.18 to .85, p=0.2) or | x D (-.46, 95% CI -.93
to .002, p=0.05).
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In the logistic regression models to predict inconsistent condom use with male partners,
departures from multiplicativity were assessed by examining the product terms. Statistically
significant product terms suggested evidence for interaction between problematic alcohol
use and depression (aOR = 7.29, 95% CI 1.42 to 37.41, p=0.01) and between internalised
homonegativity and depression (aOR = 5.03, 95% CI 1.27 to 19.82, p=0.02). None of the
two-way interactions examined in logistic regression models to predict inconsistent condom
use with female partners were statistically significant.

Intervention feasibility

A total of 263 eligible persons at the intervention sites and 266 eligible persons at the
standard-of-care site were invited to participate in the study (Figure 1). Not all of the
eligible persons were willing to participate; ultimately, 229 participants were enrolled

in the intervention group and 230 persons were enrolled in the standard-of-care group.
About three-fourths of participants in the intervention group (77%; 176/229) attended

both sessions, 6% (13/229) attended only one session, and 17% (40/229) attended no
sessions. The post-intervention assessment was completed by 221 (96%) in the comparison
group and by 189 (83%) of those in the intervention group (p < 0.001). Overall, there

were no statistically significant differences in demographic characteristics and baseline
HIV transmission risk characteristics comparing those who completed the post-intervention
assessment vs. those who did not, except that the baseline HIV-related stigma score was
higher (23.4 vs. 25.3, p< 0.01) among those who were lost to follow-up.

Intervention effects on consistent condom use with all types of partners

Consistent condom use with all types of male partners increased by 23.0% (95% CI 17.1 to
28.8, p<0.001) among participants in the comparison condition and by 39.4% (95% CI 32.6
to 46.1, p< 0.001) among those in the intervention. However, while consistent condom use
with all types of female partners increased by 11.9% (95% Cl 2.6 to 21.3, p=0.01) among
those in the intervention group, it decreased by 16.3% (95% CI -29.6 to -2.9, p=0.01)
among those in the comparison group. The difference-in-differences estimate recovered
from the multivariable regression model suggested that the intervention led to a 16.4% (95%
Cl 7.1t0 25.7, p=0.001) net increase in consistent condom use with all types of male
partners and a 28.2% (95% CI1 11.9 to 44.4, p=0.001) net increase in consistent condom use
with all types of female partners (Table 2). Further, the net increase in consistent condom
use in intervention vs. comparison group, was also revealed by the significant product term
of ‘Group x Assessment period’ for consistent condom use with all types of male partners
(6.04 [95% CI1 2.12 to 17.21], p< 0.001) and all types of female partners (5.01 [95% CI 1.90
to 13.23], p=0.001) - i.e., the odds of practising consistent condom use were five or six
times higher among those in the intervention compared to those in the comparison (Table 3).

Intervention effects on consistent condom use with regular and ‘non-regular’ male and
female partners

The increase in consistent condom use with regular male partners was relatively higher in
the comparison group (33.5% [95% CI 21.5 to 45.6], p < 0.001) than in the intervention
group (26.5% [95% CI 13.9 to 39.2], p< 0.001). With male non-regular partners, consistent
condom use increased by 19.2% (95% CI 13.5 to 24.9, p< 0.001) in the comparison
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group and 38.1% (95% CI 30.6 to 45.5, p< 0.001) in the intervention group. The difference-
in- differences between the groups revealed that the intervention group had significantly
resulted in a net increase of 18.9% (95% CI 8.9 to 28.9, p< 0.001) in consistent condom use
with non-regular male partners, but not in relation to the regular male partners where there
was a net decrease of 7.0% (95% CI 24.6 to 10.7, p=0.4) (Table 2).

Consistent condom use with female regular partners increased by 11.0% (95% CI 1.7 to
20.4, p=0.02) in the intervention group. But the increase in consistent condom use in

the comparison group was not statistically significant (13.1% [95% CI -27.6 to 1.3], p=
0.07). The increase in consistent condom use with female non-regular partners could not
be estimated due to the low number of non-regular female partners (n=24) reported at the
post-intervention assessment. The difference-in-differences between the groups found that
the intervention group had significantly resulted in a net increase of 22.4% (95% CI 7.0 to
41.3, p=0.006) in consistent condom use among female regular partners (Table 2).

Effects of the intervention on psychosocial problems and STls—The
intervention was hypothesised to decrease the prevalence of the three psychosocial
problems: problematic alcohol use, depression and internalised homonegativity. Using the
difference-in-differences approach (Table 4), when compared to the control group, the
intervention resulted in a significant net decrease in the proportions of problematic alcohol
use (-24.3% [95% CI -33.4 to -15.3], p < 0.001), depression (-20.0% [95% CI -27.6 to
-12.3], p<0.001), and internalised homonegativity (-34.7% [95% CI -43.6% to -25.8%], p <
0.001). Similarly, there was a significant net decrease of 3.3% in the proportion of STIs that
participants reported to have been diagnosed by health care providers (-3.3% [95% CI -5.9%
to -0.7%], p=0.01) (Table 4).

Mediation analysis

The intervention was hypothesised to decrease the prevalence of the three psychosocial
problems: problematic alcohol use, depression and internalised homonegativity. Using the
difference-in-differences approach (Table 4), when compared to the comparison group, the
intervention resulted in a significant net decrease in the proportions of problematic alcohol
use (-24.3% [95% CI -33.4 to -15.3], p < 0.001), depression (-20.0% [95% CI -27.6 to
-12.3], p<0.001), and internalised homonegativity (-34.7% [95% CI -43.6% to -25.8%], p <
0.001) (Figure 5). Similarly, there was a significant net decrease of 3.3% in the proportion of
STls that participants reported to have been diagnosed by health care providers (-3.3% [95%
Cl -5.9% to -0.7%], p=0.01).

The findings of the mediation analyses are presented in Figures 3 and 4. In the mediation
models, the effect of the intervention on consistent condom use was hypothesised to be
mediated by four mediators: post-intervention assessment scores of alcohol use, depression,
internalised homonegativity and condom use self-efficacy. Table 5 summarises the direct,
indirect and total effects of the intervention on consistent condom use with male and female
partners.

In terms of the mediating effects on consistent condom use with male partners, the alpha
paths between the group and the four mediators indicated that the intervention decreased the
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levels of psychosocial mediators (alcohol use, depression, and internalised homonegativity)
and increased the condom use self-efficacy score (Table 5 and Figure 3). Only the beta path
between condom use self-efficacy and consistent condom use was statistically significant
(Figure 3). The beta paths between the psychosocial mediators (alcohol use, depression,
and internalised homonegativity) were not statistically significant. The paths from the
intervention to consistent condom use that investigated potential mediation by alcohol

use, depression, internalised homonegativity and condom use self-efficacy were also not
statistically significant (Table 5).

The path from the intervention to internalised homonegativity to condom use self-efficacy
to consistent condom use with male partners was statistically significant (coefficient = .10,
95% CI .01 to .18, p=0.01). Similarly, the path from the intervention to alcohol use

to condom use self-efficacy to consistent condom use with male partners was significant
(coefficient = .04, 95% CI .001 to .09, p= 0.04). These estimates suggest that the
intervention might have led to a reduction in the internalised homonegativity and alcohol
use, which in turn led to an increase in condom use self-efficacy, which ultimately resulted
in consistent condom use with male partners.

In terms of the mediating effects on consistent condom use with female partners, the

alpha paths between intervention assignment and the four mediators indicated that the
intervention significantly decreased the levels of two mediators, alcohol use and internalised
homonegativity (Figure 4). None of the beta paths between the four mediators and consistent
condom use were statistically significant, and none of the mediation paths were significant.
The intervention indirectly, but not directly, increased condom use self-efficacy (Group

to internalised homonegativity to condom use self-efficacy: .91, 95% CI .33 t0 1,48, p=
0.002).

Intervention acceptability

The 60 anonymous feedback forms revealed high levels of satisfaction: 55 (91%) reported
overall satisfaction with the counselling sessions, 54 (90%) reported that the counselling
helped them to reduce condomless intercourse, and 52 (86%) were satisfied with the
duration of counselling. In the ten in-depth exit interviews, participants provided positive
comments about the intervention, and all reported that they would recommend the
intervention to other MSM. Participants generally appreciated the peer counsellors for
their positive attitude, for “not getting angry if asked for clarifications,” and for their
persistence in following up with them for scheduling the counselling sessions. Participants
reported especially liking how the counselling focused on their specific problems rather than
generically providing only HIV education; and also reported that one-to-one counselling
provided the privacy they needed to discuss problems, especially mental health-related
issues, that they might not have shared in a group format. Participants noted that two
counselling sessions were adequate but opined that some MSM might need more than two
sessions. Having peer counsellors was seen as an advantage by participants as they could
speak freely about their sexual history without fear of being judged. Participants reported
that intervention sessions helped them in learning condom negotiation skills, reducing their
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levels of alcohol use, managing emotional distress (especially after relationship dissolution),
and achieving greater acceptance of their sexuality.

Some participants stated that they had attended HIV testing counselling services provided
in government hospitals. However, they reported that such sessions were focused on
providing information about HIV testing and obtaining their consent, with little discussion
on understanding the contexts of one’s risk behaviours or jointly deciding on actions to
reduce condomless intercourse. An HIV-positive MSM reported that although he sees an
HIV treatment counsellor in the government hospital periodically, his sexual history is often
not discussed, and no specific HIV transmission risk reduction counselling is provided.
Participants reported that they did not want to use government services for alcohol treatment
or depression for fear of experiencing discrimination by health care providers. This fear of
discrimination was also the reason cited by the peer counsellors and the management team
of non-governmental organisations who failed to convince the participants to use the free
government mental health services.

Participants had a few suggestions for improving the intervention as well: to decrease the
duration of the counselling, to use more visual aids, and to provide the counselling over the
phone or in a safe mutually convenient place outside the NGO, if possible.

Discussion

This study provides preliminary evidence of the feasibility, acceptability and impact of a
syndemic theory-based HIV intervention for MSM in India, contributing to limited literature
in this domain (Gonzalez-Guarda, 2013; Operario & Nemoto, 2010). As hypothesised,

the syndemic theory-based intervention significantly increased consistent condom use
among MSM, with male and female partners, compared to the standard-of-care group.
Mediation analyses demonstrated that the intervention was associated with reductions in
three targeted psychosocial syndemic conditions — alcohol use, depression and internalised
homonegativity — and with increased condom use self-efficacy (a key construct of social
cognitive theory), all of which contributed to increased condom use with male partners. As
this intervention also strengthened resilience through increased self-acceptance of sexuality,
it contributes to the scant literature on resilience-based interventions among MSM (Herrick,
Stall, Goldhammer, Egan, & Mayer, 2014; Woodward, Banks, Marks, & Pantalone, 2017),
as well as demonstrating the usefulness of a ‘multitheories approach’ in health promotion
interventions (i.e., MI, syndemic theory and social cognitive theory) (Bartholomew Eldredge
etal., 2016).

While most MI-based intervention studies with HIV-positive MSM have been narrowly
focused, for example, on condomless anal sex with male partners (Rongkavilit et al., 2014;
Rongkavilit et al., 2015), alcohol use (Chen et al., 2011; C. M. Murphy et al., 2018; D.

A. Murphy et al., 2012; Naar-King et al., 2009), and depression (Naar-King et al., 2010),
the present study used M1 techniques to jointly address psychosocial syndemic conditions
and their effects on condom use with both male and female partners. The present study

used peer counsellors and had two MI-based sessions, promoting scalability and community
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involvement. In general, peer-led interventions have been shown to be effective in reducing
HIV risk among MSM (Liu et al., 2018; Ye et al., 2014).

Based on the findings from the DiD and mediation analyses, the intervention contributed
to a significant reduction in the prevalence of depression and problematic alcohol use.
This finding could have resulted from exclusive availability of screening and management
of depression and problematic alcohol use in the intervention group. At the time of
implementation of the intervention, mental health issues were not routinely screened for
in standard-of-care HIV projects. Further, most of the depressed participants had mild or
moderate depression and most alcohol users had low risk alcohol use at baseline, both of
which are more easily treatable compared with severe depression or alcohol use disorder.
Process evaluation findings also showed that intervention sessions helped in improving
condom negotiation skills, provided emotional and mental health support, and improved
self-acceptance — all of which might have contributed to producing the desired result of
consistent condom use.

Consistent with other controlled studies, HIV transmission risk behaviour decreased over
time in both the treatment and comparison groups (El-Bassel et al., 2010; Koblin et

al., 2012). The decline observed among participants in the comparison group might

be attributable to the fact that standard-of-care also focused on educating MSM about
consistent condom use with male partners. Further, the survey administration itself could
have increased awareness about HIV transmission risk behaviours, thereby encouraging
participants in both the intervention and comparison conditions to reduce their HIV
transmission risk behaviours (“assessment reactivity” or “question-behaviour effect”) (Ayres
etal., 2013; O'Leary et al., 2005).

In the present study, partner-specific analysis showed that the intervention resulted in a net
increase in consistent condom use with male non-regular partners, but not with male regular
partners. Promoting consistent condom use with male regular partners may be challenging
due to the influence of love, trust and intimacy on condom use decisions (Chakrapani et al.,
2013; Chakrapani et al., 2015; Ramanathan et al., 2013), and the fact that in the context

of mutually monogamous relationships, condomless sex does not entail HIV risk. Further
research is needed to understand risk and protective behaviours among MSM in India in

the context of different types of relationships in order to inform tailored interventions,
including the possibility of ‘negotiated safety’” agreements (Goldenberg, Finneran, Andes, &
Stephenson, 2015; Shaver, Freeland, Goldenberg, & Stephenson, 2018) with male regular
partners, couples counselling, and considerations around the use of HIV pre-exposure
prophylaxis (still uncommon among MSM in India).

Although mediation analyses of HIV risk-reduction interventions are desired and have been
explicitly called for (Beadnell, 2007), only limited intervention studies among MSM have
reported mediation analyses (Hardnett et al., 2009; Jemmott Il et al., 2015; O'Leary et

al., 2005). The mediation analyses in this study provided insights into why and how the
intervention affected consistent condom use with male and female partners. The intervention
led to changes in condom use self-efficacy and the three targeted syndemic conditions. Both
condom use self-efficacy and syndemic scores were also related to inconsistent condom use.
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There was evidence for an indirect effect of the intervention on inconsistent condom use via
condom use self-efficacy, internalised homonegativity, and alcohol use. The findings of the
mediation analyses suggest that skill-building activities (e.g., condom negotiation skills) to
strengthen condom use self-efficacy might increase the intervention’s effectiveness. Given
that fear of discrimination in the health care settings (Chakrapani, Newman, Shunmugam,
& Dubrow, 2011; Woodford, Chakrapani, Newman, & Shunmugam, 2015) was the primary
reason provided by the participants for not using government alcohol treatment and mental
health services, future interventions also need to train mental health professionals and other
health care staff in government health care settings to sensitively and competently treat
sexual and gender minorities.

Strengths and limitations

The study has several limitations. Self-reported behaviours, especially sensitive ones

like inconsistent condom use and alcohol use, may be subject to measurement error
(underreporting) resulting from social desirability bias. Although the use of peer counsellors
who are open about their same-sex sexuality may have decreased potential problems with
underreporting, ideally biological measures like lab tests for sexually transmitted infections
might have provided corroborating objective outcome assessment. Our self-reported data
on STls and HIV were compared with the clinic data on syndromic diagnosis of STls and
HIV test results reported from a government HIV testing centre, and our self-reported data
matched the clinical data on STIs and HIV test results. Chandigarh’s HIV programme data
show that the prevalence of symptomatic STIs and syphilis (<2%) among MSM is low
(CSACS, 2019), similar to the low STI prevalence reported in national surveys (ICMR,
2011; Solomon et al., 2015). NGO clinics follow syndromic management of STls, and
treat only symptomatic patients or if the lab test for syphilis is reactive. Not conducting
routine lab tests for asymptomatic STIs (other than syphilis) and providing ‘presumptive
treatment’ for gonorrhoea and chlamydiasis (NACO, 2014) for all newly registered clients
(at the time of enrolment and six months later as per NACQO’s guidelines) could account
for the low prevalence of symptomatic STIs among the NGO clients, including the study
participants. A second limitation is that the findings may not be generalizable to all MSM
in India given that participants were selected mainly through the NGOs working with

MSM and that there are many MSM who are not enrolled in government-supported HIV
interventions. Thirdly, future interventions will need to study the feasibility of introducing
syndemic theory-based HIV interventions to MSM who are using virtual spaces (to seek
sexual partners) and who are not currently enrolled in HIV prevention interventions but
who could be reached in physical outreach. As syndemics are produced by larger structural
factors such as sexual stigma and constraining legal environments, interventions that also
address levels of syndemic production beyond the individual level are needed (Singer, 2013).

Fourth, the use of DiD assumes pretreatment ‘parallel trends’ in the outcomes, which could
not be tested because only one baseline observation was available (Gertler et al., 2016).
Further, in the mediation analysis we assumed that covariates included in the regression
models were sufficent to adjust for exposure-outcome, mediator-outcome and exposure-
mediator confounding, and that none of the mediator-outcome confounders were themselves
affected by the exposure (VanderWeele, 2015, 2016). When testing the indirect effects of
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the intervention on consistent condom use, the post-intervention assessment scores of the
hypothesised mediators were used. This decision was necessitated by the fact that the design
only included two assessment points, so the results from the mediation analyses should

be regarded as correlational. In a more convincing study design, mediator measurement
would be conducted prior to the measurement of the outcomes. Interventions that manipulate
assignment to potential mediators (e.g. factorial trials) could also provide more insights on
the mechanisms of interventions, although such studies may be difficult to conduct in real
world settings (MacKinnon, 2008).

Fifth, differential attrition in the intervention and standard-of-care groups might have
affected the primary outcome (consistent condom use). We checked whether there were any
systematic differences between completers and non-completers of the study. The baseline
characteristics of noncompleters in the intervention and standard-of-care group did not
differ on most of the key variables, such as inconsistent condom use with any type of

male partners (47% vs. 44%, p=.81), marital status, sexual identity, sex work status, and
educational status, except that those in the intervention group were significantly younger
(82% were in <25-year age group vs. 22% in the standard-of-care; p < .001). Even though
an unadjusted analysis from a 2010 national survey data source has shown that Indian MSM
aged >25 years have a higher HIV prevalence than those <25 years (Jha et al., 2014), given
that the baseline prevalence of inconsistent condom use was nearly the same among the
noncompleters of both groups, differential attrition is less likely to have had a significant
impact on the primary outcome (consistent condom use) of the study.

This study has several strengths as well. First, the intervention was not limited to outcomes
evaluation, but also included process evaluation, with mediation analyses to test how

the intervention led to the expected outcomes. Second, syndemic theory and behaviour-
change theories (especially the transtheoretical model) were integrated with qualitative
formative research to develop this intervention, thus making it both theory-based and
culturally competent. Third, the use of DiD helped to address potential confounding. Fourth,
the retention rate was relatively high, and the statistical power was adequate to detect
differences even of small effect size. Fifth, the demonstrated ability of the peer counsellors
to provide brief two-session MI-based counselling, and the acceptance of the intervention
by MSM and stakeholders (heads of NGOs and government officials) in the context of
accessible, real-world NGO settings that deliver HIV-related services to thousands of MSM
in India, together suggest that this intervention has the potential to be adapted and scaled up
by integrating the key components into existing HIV prevention interventions.

This controlled intervention study among MSM has demonstrated the feasibility,
acceptability and effectiveness of a syndemic theory-based brief intervention using Ml
techniques to reduce HIV transmission risk behaviour as well as problematic alcohol

use, depression and internalised homonegativity. The findings show that screening for

and addressing psychosocial health conditions can be successfully integrated into existing
condom promotion-based and HIV-focused prevention interventions to substantially reduce
HIV risk among MSM and their male and female partners. Future studies are needed
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to assess the long-term effects of such interventions and test their acceptability and
effectiveness among MSM in diverse geographical and cultural settings in India (as well

as to develop and test syndemic interventions for transgender people). Efforts to scale up
syndemic interventions to address the disproportionate HIV burden faced by this vulnerable
population are urgently needed.
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. Syndemic alcohol use, depression & internalised homonegativity increased
HIV risk

. A syndemic theory-based intervention significantly increased condom use
among MSM

. Syndemic intervention significantly reduced psychosocial syndemic
conditions

. Managing psychosocial syndemic conditions led to more consistent condom
use

. HIV interventions for MSM should screen for & treat psychosocial syndemic
conditions
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Intervention (n=229)
Baseline survey completed=229
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Lost to follow-up (n=40; 17.4%)

Reasons: Could not be traced - 24,
Moved out of the city - 3, time constraints -3

Analysed
(Baseline=229; Postintervention=189)
Excluded from analysis: n=0,
Intent-to-treat analysis principle
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Group c
(Intervention/ i
Control)
as b3
Internalised
homonegativity (Ms)
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Condom use

self-efficacy (Ma)

Consistent condom use

ba

Figure 2. Mediation model: The effect of the intervention on consistent condom use is
hypothesised to be mediated through three psychosocial problems and condom use self-efficacy

Note.

. a1 to a4 = alpha paths; b to by = beta paths; ¢’ = direct effect of intervention
condition on consistent condom use; ¢ (not shown) = total effect of intervention
condition; indirect effects = a;x by, apx b azx bz asx bs:-M = Mediator.

. The paths from each of the psychosocial problems to condom use self-efficacy

are not shown here.
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Internalised
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Condom use
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Figure 3. Consistent condom use with male partners: Mediation model
The effect of the intervention on mediated through alcohol use, depression, internalised

homonegativity (N = 410 at post-intervention assessment) [Estimate (95% CI)]
Note.* p< 0.05, ** p< 0.01, *** p<0.001
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Alcohol use Depression
(M1) A M2 s

~,
Ss

-.75(-1.53, .02)
-.50 (-.91, -.08)* -.28 (-.66, .09) -44 (- 67, -21)** S~

Consistent
condom use
with female
partners

) 71 (-.02, 1.45) 4

Group e Condom use 16 (-.04, .36)
(Intervention/ [ e = mm mm o o o o o e o = " e i i i »
Control) self-efficacy (M4) o

-17(-26,-08)" 625, B
-5.27 (-7.04, -3.50)*** /
. [ Internalised
Al homonegativity
(M3)

Figure 4. Consistent condom use with female partners: Mediation model
The effect of the intervention mediated through alcohol use, depression, internalised

homonegativity and condom use self-efficacy (N = 410 at post-intervention assessment)
[Estimate (95% CI)]
Note. * p<0.05, ** p<0.01, *** p<0.001
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Baseline sociodemographic-related characteristics of study participants, by intervention condition (N = 459)

Variable Total Intervention (n =229) | Comparison (n = 230) t-stat\i/satligeor X2 p value
Age in years (Mean+SD) 27.0+6.2 25.3+6.3 28.6+5.8 5.87 <.001
Monthly income in INR (Mean+SD) 8183+7001 7692+6729 8673+7242 1.50 13
Highest level of completed education, n
(%)
5t grade and below 73 (15.9) 41 (17.9) 32 (13.9)
6t to 10t grade 164 (35.7) 84 (36.6) 80 (34.7) 5.42 14
11th & 12t grade 120 (26.1) 63 (27.5) 57 (24.7)
Above 12t grade/College degree 102 (22.2) 41 (17.9) 61 (26.5)
Employment, n (%)
Unemployed 73 (15.9) 30(13.1) 43 (18.7)
Student 48 (10.4) 34 (14.8) 14 (6.0)

21.22 <.001

Non-salaried job 131 (28.5) 64 (27.9) 67 (29.1)
Salaried job 181 (39.4) 96 (41.9) 85 (36.9)
Sex work 26 (5.6) 5(2.1) 21(9.1)
Sex work, n (%)
No 402 (87.5) 184 (80.3) 218 (94.7) 21.97 <.001
Yes 57 (12.4) 45 (19.6) 12 (5.2)
Marital Status, n (%0)
Single 332 (72.3) 159 (69.4) 173 (75.2) 1.01 16
Married 127 (27.6) 70 (30.5) 57 (24.7)
Self-reported HIV status, n (%)
Negative/Unknown 393 (95.3) 178 (96.7) 215 (94.3) 1.37 .24
Positive 19 (4.6) 6(3.2) 13 (5.7)
Inconsistent condom use with any type of
male partners,? n (%)
No 244 (55.3) 129 (56.8) 115 (53.7) 0.42 51
Yes 197 (44.7) 98 (43.2) 99 (46.3)
Inconsistent condom use with male
nonregular (casual, paying and paid)
partners,? n (%) 0.0002 9
No 234 (60.6) 123 (60.6) 111 (60.7)
Yes 152 (39.4) 80 (39.4) 72 (39.3)
Inconsistent condom use with male
regular partners,? n (%)
No 67 (44.7) 28 (49.1) 39 (41.9) 0.73 39
Yes 83 (55.3) 29 (50.9) 54 (58.1)
Inconsistent condom use with male
casual partners,@ n (%) 0.05 81
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_statisti 2
Variable Total Intervention (n =229) | Comparison (n = 230) t Stat\'lztl'ﬁeor X p value
No 224 (60.5) 121 (61.1) 103 (59.9)
Yes 146 (39.5) 77 (38.9) 69 (40.1)
Inconsistent condom use with male
paying partners,@ n (%)
No 36 (66.7) 29 (67.4) 7 (63.6) 0.05 81
Yes 18 (33.3) 14 (32.6) 4 (36.4)
Inconsistent condom use with male paid
partners,2 n (%)
No 24 (72.7) 1 (50.0) 23 (74.2) 0.55 45
Yes 9(27.3) 1 (50.0) 8(25.8)
Inconsistent condom use with any type of
female partners,@ n (%)
No 70 (38.5) 39 (37.5) 31(39.7) 0.09 75
Yes 112 (61.5) 65 (62.5) 47 (60.3)
Inconsistent condom use with female 15
nonregular (casual, paying or paid)
partners,2 n (%)
2.03
No 39 (72.2) 24 (80.0) 15 (62.5)
Yes 15 (27.8) 6 (20.0) 9(37.5)
Inconsistent condom use with female
regular partners,2 n (%)
No 49 (32.2) 28 (32.2) 21 (32.3) 0.00 98
Yes 103 (67.8) 59 (67.8) 44 (67.7)
Inconsistent condom use with female
casual partners,? n (%)
No 26 (78.8) 18 (78.3) 8(80.0) 0.01 91
Yes 7(21.2) 5(21.7) 2(20.0)
Inconsistent condom use with female
paying partners,@ n (%)
No 10 (62.5) 2 (100.) 8 (57.1) 137 24
Yes 6 (37.5) 6 (42.9)
Inconsistent condom use with female
paid partners,@ n (%)
No 7(778) 6 (85.7) 1(50.0) 114 28
Yes 2(22.2) 1(14.3) 1(50.0)

Note. Among those who had that type of partner(s) and who had anal/vaginal sex in the past month
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Primary outcomes: Percentage of consistent condom use (% [95% CIl], p value) reported by intervention and
standard-of-care comparison participants, based on adjusted analyses using generalized estimating equations

(GEE)
% difference in inconsistent Adjusted
Consistent Pre-intervention assessment Post-intervention assessment condom use before (baseline) - Difference-in-
condom use and after intervention Differences
with: (DiD)
Intervention | Comparison Intervention Comparison Intervention Comparison
Male partners
Any type of 52.9% 59.0% 93.0% 81.9% 40.1% 22.9% 17.2%
male partners (46.5, 59.3) (53.5, 64.5) (88.7,97.4) (77.5, 86.3) (32.2,47.1) (17.1, 28.8) (7.7, 26.8)
p<.001 p<.001 p<.001 p<.001 p<.001 p<.001 p=.001
Non-regular 58.5% 64.4% 96.8% 83.6% 38.1% 19.2% 18.9%
male partners (51.0, 65.9) (58.7,70.0) (94.3,99.3) (79.6, 87.6) (30.6, 45.5) (13.5, 24.9) (8.9, 28.9)
(includes p<.001 p<.001 p<.001 p<.001 p<.001 p<.001 p<.001
casual, paying
and paid)
Regular male 53.4% 47.2% 79.9% 80.7% 26.5% 33.5% -.7.0%
partners (42.6, 64.2) (38.3, 56.0) (68.5, 91.3) (71.2,90.2) (13.9,39.2) (21.5, 45.6) (-24.6, 10.7)
p<.001 p<.001 p<.001 p<.001 p<.001 p<.001 p=.438
Casual male 59.9% 63.7% 96.7% 83.4% 36.8% 19.7% 17.1%
partners (52.9, 66.9) (57.9, 69.4) (94.2,99.3) (79.4,87.4) (29.4, 44.3) (13.8,25.7 (7.0, 27.2)
p<.001 p<.001 p<.001 p<.001 p<.001 p<.001 p=.001
By type of
female
partners
Any type of 36.5% 41.4% 48.4% 25.1% 11.9% -16.3% 28.2%
female (28.3,44.7) (31.5,51.1) (38.7,58.3) (15.6, 34.6) (2.6, 21.3) (-29.6, -2.9) (11.9, 44.4)
partners p<.001 p<.001 p<.001 p<.001 p=.01 p=.01 p=.001
Regular 28.7% 35.6% 39.7% 22.5% 11.0% 13.1% 22.4%
female (20.5, 36.8) (24.6, 46.6) (29.6, 49.8) (11.4,33.6) (1.7, 20.4) (-27.6, 1.3) (7.0,41.3)
partners p<.001 p<.001 p<.001 p<.001 p=.02 p=.0 p=.006
Non-regular 86.7% 56.6% (Could not be 66.7% (Could not be 9.9% (Could not be
female (81.2,92.2) (51.3,62.2) estimated)! (52, 81.3) estimated) 1 (-6.9, 26.6) estimated) 1
partners p<.001 p<.001 p<.001 p=.2
(includes
casual, paying
and paid)

Note. The models were adjusted for age, marital status, educational level, sexual identity, sex work involvement, baseline levels of consistent
condom use, and relevant baseline scores (sexual and HIV-related stigma, condom use self-efficacy, HIV-related knowledge and psychosocial

health conditions — problematic alcohol use, depression and internalised homonegativity).

1 . . . .
Because of fewer number of non-regular female partners reported by the participants in the post-intervention assessment.
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Table 3

Effect of intervention on improving consistent condom use with any type of male and female partners (past

A month), logistic generalised estimating equations (GEE) analyses (N=459 MSM)
m
[
8 Consistent condom use with any type of male Consistent condom use with any type of female
'8 partners partners
g aOR 95% ClI | p value aOR | 95% ClI p value
@) Group
E' Intervention group a7 (3.05,7.11) .29 77 (.37, 1.59) A7
S
o Comparison group (Ref.) 1 1
D
I Time
?_—> Post-intervention assessment 465 (3.05,7.10) <001 38 (.16, .87) 02
= at 6th month ' RO ' ' U '
2 Baseline 1 1
§ Group x Time
S
[ Intervention group x 6
(8 months 6.04 (2.12,17.21) <.001 5.01 (1.90, 13.23) <.001
e
=] Intervention group x
@ Baseline 1 1
Comparison group x 6 1 1
months
Comparison group X 1 1
Baseline
Intercept .001 (.001, .018) <.001 .03 (.001, 2.98) 13

Note. The models were adjusted for age, marital status, educational level, sexual identity, sex work involvement, baseline levels of consistent
condom use, and relevant baseline scores (sexual and HIV-related stigma, condom use self-efficacy, HIV-related knowledge and psychosocial
health conditions — problematic alcohol use, depression and internalised homonegativity)
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Secondary outcome indicators: Net change in the percentages and scores (% [95% ClI], p value) reported
by intervention and standard-of-care comparison participants, based on adjusted analyses using generalized

estimating equations (GEE) (N=459 MSM)

Pre-intervention assessment Post-intervention assessment Change in Adjusted
percentages Difference-in-
and scores — Differences
Seconaary wen | o)
comparing
Intervention Comparison Intervention Comparison pre- and post- Intervention Comparison
intervention
Percentages
Internalised 13.2% 22.5% 3.6% 47.5% -9.6% 25.1% -34.7%
homonegativity (9.3,17.1) (16.3, 28.7) (1.0,6.1) (41.6, 53.5) (-14.0,-5.3) (17.2, 33.0) (-43.6, -25.8)
p<.001 p<.001 p=.006 p<.001 p<.001 p<.001 p<.001
Problematic 28.7% 14.0% 4.4% 13.9% -24.4% -1% -24.3%
alcohol use (21.7, 35.7) (9.3,18.7) (1.0,.7.7) (9.6, 18.3) (-30.7,-18.1) (-6.3,6.1) (-334,-15.3)
p<.001 p<.001 p=.01 p<.001 p<.001 p=.98 p<.001
Depression 21.9% 4.3% 1.4% 3.7% -20.5% -5% -20.0%
(14.4, 29.4) (17.6, 6.7) (-.0.6, 3.4) (1.1,6.3) (-27.6, 13.4) (-.3.9,2.8) (-27.6, -12.3)
p<.001 p=.001 p=.16 p=.005 p<.001 p=.75 p<.001
Sexually 4.9% 4% 2.0% .9% -2.9% 5 -3.3%
Transmitted (1.9, 7.9) (-0.4,1.2) (-0.1,4.2) (-0.4,2.2) (-5.1,-0.6) (-1.1,2.0) (-5.9,-0.7)
Infections p=.001 p=.31 p=.06 p=.18 p=.01 p=.55 p=.01
Scores
HIV knowledge 2.94 2.99 2.99 3.00 .06 .009 .05
score (2.89, 2.98) (2.98, 3.01) (2.98, (2.99, 3.01) (.02, .10) (-.004, .021) (.007, .09)
p<.001 p<.001 3.01)p<.001 p<.001 p=.01 p=.16 p=.02
Condom use 23.25 23.42 26.74 24.97 3.49 1.55 1.944
self-efficacy (22.41,24.09) | (22.91,23.93) | (26.15,27.33) | (24.48, 25.46) (2.62, 4.37) (.92, 2.17) (.87,3.02)
score p<.001 p<.001 p<.001 p<.001 p<.001 p<.001 p<.001
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Mediation analyses: Effects of the intervention on consistent condom use through psychosocial problems and

condom use self-efficacy (N=459 MSM)

Consistent condom use with male

Consistent condom use with female

m
[
=
o
'8 Type of effect partners
o
Z pvalue pvalue
®) Estimate Estimate
(95% ClI) (95% CI)
i
% Total effect of the intervention 1.01 01 .99 10
o (.16, 1.85) (-.32, 2.30) '
D
17 Direct effect of the intervention 1.18 .01 .35 60
> (.27, 2.09) (-1.06,1.78) ’
% Mediated pathways: Group — Mediators - CCU
2 Group — Alcohol use (M1) — CCU -.08 .30 -.16 20
=z (-.27,.09) (-.43, .11) ’
% Group — Depression (M) — CCU .001 .90 21 20
% (-.09, .09) (-.14, .57) '
Q Group — Internalised Homonegativity (M3) — -.19 .10 .56 10
= ccu (-.46, .07) (-.12, 1.26) '
[ond
£ Group — Condom use self-efficacy (M4) — 11 10 .01 %0
CCu (-.02, .25) (-.18, .20) ’
Mediated pathways: Group — syndemic conditions — Condom use self-efficacy (CUSE) — CCU
Group — Alcohol use (M1) — CUSE (M4) — .04 .04 .03 20
CCuU (.001, .09) (-.02, .09) ’
Group — Depression (M2) — CUSE (M4) — .01 .10 -.001 80
CCcu (-.005, .03) (-.02,.01) '
Group — Internalised Homonegativity (Mz) — .10 .01 14 10
CUSE (M4) — CCU (.01, .18) (-.05, .35) :
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Note. All models were adjusted for age, marital status, educational level, sexual identity, sex work involvement, baseline levels of consistent
condom use, and relevant baseline scores of all mediators (condom use self-efficacy, alcohol use, depression and internalised homonegativity)
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