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a sub-sample (n=40 couples) from the intervention arm will take place immediately
post-intervention and at 12 months to explore underlying mechanisms of change. If
successful, study results can inform future efforts to develop scalable interventions
for IPV and AUD that can be sustained in the Indian public health system through
existing PHC staff and infrastructure and be adapted to similar sociocultural settings.

Introduction

Alcohol use disorder (AUD) and intimate partner violence (IPV) are interconnected
issues with significant adverse global public health implications [1]. Globally, an
estimated 30% of women report physical or sexual violence by an intimate partner
in their lifetime [2]. An increasingly large body of evidence globally supports a causal
relationship between AUD and IPV, defined as psychological, physical, and sexual
violence, as well as abusive control, by a close partner [1,3,4]. AUD is associated
with lowered inhibitions and distorted perception of cues resulting in increased
aggression [5—7]. There is growing consensus that AUD in one or both partners is
associated with severity and frequency of violence globally [1-3,8,9], including in
India [10-16].

In a 2019-2021 national survey among ever-married women in India, 29%
reported experiencing physical spousal violence [17], while multi-site studies estimate
that up to 52% of Indian women have experienced some form of spousal abuse in
their lifetime [18]. Studies in India have found that women with spouses who drink
alcohol are more likely to experience violent events [10—16]. Women in India who
report IPV victimization can experience poor short- and long-term health outcomes
including increased risk for sexually transmitted infections and HIV [19,20], poor
maternal health outcomes, [21] and increased suicide risk [20].

Despite strong links between IPV and AUD, there is a dearth of effective and
scalable interventions that simultaneously target both AUD and IPV. A 2019 global
meta-analysis found few interventions that targeted both AUD and IPV in the United
States, Europe, Africa and India, [22] and among those, none were successful in
changing both target behaviors, [22—27] highlighting a large scientific gap. Further-
more, interventions that have been successful at reducing either alcohol use or IPV
are delivered by mental health professionals, limiting scalability [22]. Interventions in
the US [23—25] have employed cognitive behavioral therapy (CBT) techniques using
group and individual sessions delivered by trained masters-level therapists [23,25] to
strengthen problem-solving and communication skills among incarcerated men. These
studies found a significant reduction in self-reported days of alcohol use, [23] and
participants were less likely to report engaging in aggressive behaviors after drinking
episodes [25] but found no significant difference in reported frequency of physical IPV.
Other studies in the US added substance use treatment in addition to IPV treatment
as usual but did not find statistically significant changes in outcomes [28,29].

Evidence from global systematic reviews of AUD and IPV intervention studies
suggest two major gaps. First, most often, only the male partner was engaged in
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the intervention [22—27,30]. Despite ongoing IPV, many women, particularly from LMIC settings, cannot or may not want
to leave their partners [31]. In such cases, working with couples on communication and conflict negotiation has been
effective at reducing violence [32—38], suggesting that couples therapy may be more effective than individual treatment.
The second gap is that most studies failed to integrate treatment for both AUD and IPV [30]. Behavioral couples therapy
(BCT), which is based on principles of CBT and improvement of interpersonal relationships, can be effective at reduc-
ing IPV [27,39]. When BCT is offered when the husband has AUD, it is important to first deliver a program to reduce

his alcohol use [27,39,40]. Given the pervasiveness of IPV and its association with AUD, there is a strong need for
evidence-based interventions that overcome these gaps, are culturally appropriate, and are tailored to the population of
interest.

Our study team conducted a pilot intervention in 2017 in Bengaluru, India [36] in which BCT was combined with con-
tingency management (an empirically supported, behavioral substance use treatment) to reduce AUD and IPV among 60
couples, including both partners and combining treatments for both AUD and IPV. Results showed that the intervention
significantly reduced men’s alcohol use (measured by daily breathalyzer testing) and IPV (based on the Indian Fam-
ily Violence and Control Scale (IFVCS) [41] at one- and four-month follow-up periods. Participant couples reported the
intervention did not lead to an increase in violence, an important concern when enrolling couples in IPV interventions. The
BCT component was described as a strategy to improve communication and relationships, which improved acceptability,
recruitment, and retention of vulnerable couples.

The current RCT is based on the results of this pilot study, replacing the contingency management component with
motivational interviewing (MI), a robust intervention with substantial evidence in reducing AUD in multiple populations
globally [42], including India [43]. This increases the scalability of the intervention by avoiding concerns of ongoing mone-
tary incentives as part of contingency management for alcohol use. To ensure the intervention has the highest likelihood
of success and eventual scale-up, we trained nurses to deliver Ml and BCT. Several studies have shown that nurse-led
MI can successfully reduce alcohol use [43—49] and improve multiple other health outcomes [50-55]. In India, Ml has
been used widely [56,57], including by non-mental-health professionals to reduce alcohol use [49,58]. These findings
demonstrate that in primary care settings, where there is a shortage of mental health professionals, training nurses in Ml
is feasible and effective at reducing AUD. Our study will thus address gaps in the current literature by using trained nurse-
counselors to deliver Ml and BCT to reduce AUD and IPV.

Study objective

This study builds on the prior evidence base and existing infrastructure at primary health clinics in south India by con-
ducting a randomized controlled trial (N=400 couples) to study the efficacy of Ml and BCT in reducing IPV behaviors and
AUD among the men. The intervention is delivered by study nurses in communities that are part of the catchment areas of
local government-run primary health centers (PHCs) providing services for underserved populations. We will also assess
secondary outcomes. Other key measures will be assessed utilizing mixed methods to explore theorized mechanisms

of change influencing intervention efficacy. If successful, our study will provide evidence for an intervention for IPV and
AUD that can be adapted and delivered by non-specialists in primary care settings in South Asia and other resource-
constrained settings with similar cultural norms (see Fig 1).

Theoretical framework

The intervention, named “Harmony”, is guided by an integration of Social Cognitive Theory (SCT) [59], MI, and findings
from our pilot study [36] (see Fig 2). Ml is a “client—centered, directive method for enhancing intrinsic motivation to change
by exploring and resolving ambivalence” [60] and is a well-established behavioral intervention strategy to reduce AUD
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Fig 1. SPIRIT schedule of enroliment, intervention, and assessment.

https://doi.org/10.1371/journal.pone.0335332.9001
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Fig 2. Conceptual model to reduce incidence of intimate partner violence via reduction of alcohol use and improvement of relational dynam-
ics based on Social Cognitive Theory, Motivational Interviewing, and empirical data from pilot studies. Hypothesized moderators are listed in
italics.

https://doi.org/10.1371/journal.pone.0335332.9002

address behavior change to reduce alcohol use while encouraging development of self-efficacy and behavioral skills and
is compatible with the SCT framework [60].

SCT is a strong fit for this intervention because of its emphasis on interpersonal interactions and environmental influ-
ences on behaviors, as well as on specific strategies that promote behavior change, all important to reduce barriers and
promote facilitators of change. Women often have few options to leave their marriage [35], are subject to the broader
norms of their family and society, and often express commitment to staying with their husbands despite ongoing violence
[61]. SCT allows us to incorporate these factors at the individual, couple, and environmental levels.

SCT is especially relevant to alcohol reduction efforts as self-regulatory capacity and self-efficacy — central tenets of
both Ml and SCT — are salient to reducing alcohol use among participants with AUD [59,62]. Self-efficacy, which refers to
a person’s confidence in their ability to succeed at a specific task, is a key element in motivation to change. Self-efficacy
changes because of learning skills, having formative experiences, and receiving feedback. BCT is rooted in social learning
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theory and focuses on improving communication, trust, and conflict negotiation skills to enhance the relationship between
partners [40]. The key drivers of alcohol use and perpetration of IPV that we have included in the model are antecedents
or precipitants that are proximally associated with IPV perpetration and are malleable to a brief psychosocial intervention.
While we do not expect that the intervention will impact gender norms or impulsivity, these factors may moderate the
intervention effects and will be assessed at baseline. Proximal antecedents of alcohol use and IPV perpetration include
contextual factors linked to alcohol use, situational factors linked to violence, cognitive variables (motivation, self-efficacy),
affect (anxiety), stress, and behavioral measures such as relationship, communication, coping strategies, and anger con-
trol [63—66]. See Fig 2 for a detailed conceptual model.

The two-step intervention strategy proposed is in alignment with the recommendations by O’Farrell and colleagues
[40] that BCT be coupled with an intervention directed at reducing harmful drinking. This strategy may create short-term
behavior change and increase the likelihood of success of BCT in enhancing the relationship via skills training. Ml is
intended to provide the requisite reduction in alcohol use to enable the couple to participate in and benefit from the BCT
sessions. MI’s client-centered approach trains counselors to express empathy and to adjust to, rather than confront, the
discord expressed by people with AUD. Ml strategies also help clients discover discrepancies between their goals and
their behaviors while enhancing self-efficacy. This approach is consistent with skill-building strategies which are corner-
stones of SCT-based interventions, including BCT.

Our pilot study showed that the reduction in violence was likely attributable to reductions in the husband’s use of controlling
behaviors towards their female partner, which in turn may have resulted from improved communication skills combined with
greater self- and emotion regulation due to reductions in drinking [36]. These results support the use of our integrated SCT-MI
conceptual model for improving motivation to reduce harmful drinking, which can lead to improved self-regulatory capacity,
followed by skills training and self-efficacy, ultimately promoting healthy couples’ interactional behavior and reducing IPV.

Materials & methods

The trial has been registered with clinicaltrials.gov (Trial registration number: NCT05893277) and with the Clinical Trials
Registry — India (CTRI registration number: CTRI/2022/09/045513).

Study design

The study design (Fig 3) is a mixed methods randomized controlled trial (RCT) of the combined Ml and BCT Harmony
intervention. Couples will be randomized 1:1 to the control group (n=200 couples) and the intervention group (n=200
couples). The dyadic intervention condition consists of 10, hour-long sessions and involves spouses in 3 individual and

7 joint sessions over a five-month period. The control condition consists of enhanced usual care, which includes safety
assessments and referrals for IPV resources for the women and brief psychoeducation for AUD for the men. Assessments
will be conducted at baseline, 3-, 6-, 9-, and 12-month follow-up. A subset of couples in the intervention arm (n=40) will be
randomly selected to partake in the post-intervention qualitative in-depth interviews (IDIs).

Study setting

The study is conducted in regions served by the government-run urban primary health centers (PHCs) in Bengaluru, India.
The Bengaluru metropolis includes several PHCs, and each center serves as a nodal point for delivery of health services
to primarily low-income populations in low-resource settings, ranging from 50,000 to 75,000 people per catchment area.
The PHCs provide comprehensive primary care, basic emergency care, referrals, basic laboratory testing, pharmacy
services, antenatal care, family planning, and immunization services. They also serve as the focal point for outreach work
and other public health interventions in the catchment area. Each PHC includes several healthcare workers, including
community health workers called Accredited Social Health Activists (ASHAs). Our study will engage eight to nine PHCs
and several community-based organizations that operate within the catchment areas of these PHCs for recruitment.
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Conduct a randomized controlled trial to deliver a motivational interviewing (Ml) and
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alcohol use disorder (AUD) and intimate partner violence (IPV)
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Conduct baseline assessments

Receive education and referral services for
reducing AUD and IPV

(n=200 couples)

Conduct follow-up assessments at 3, 6, 9, and 12 months
(Primary outcomes: Alcohol Use Disorder Identification Test
(AUDIT), and Indian Family Violence and Control Scale (IFVCS))

MI+BCT intervention
(n=200 couples)

Conduct mixed methods assessment of theorized mechanisms of
change influencing intervention effectiveness

(n=40 couples)

Fig 3. Study design and flow.

https://doi.org/10.1371/journal.pone.0335332.9003

Eligibility criteria

Inclusion criteria. For all participants, eligibility criteria include: i) married with both spouses aged 218 years; ii) living
within the catchment area of the PHC; iii) Kannada-speaking; iv) woman reporting physical or sexual IPV in the past 12
months (per adapted version of the International Violence against Women Survey [67] — IVAWS); and v) the husband with
AUD (AUDIT-C 24). [68]

Exclusion criteria. Exclusion criteria include: i) husband has severe alcohol dependence (Severity of Alcohol
Dependence Questionnaire, [69] SADQ 231) or is at risk of severe withdrawal symptoms based on Clinical Institute
Withdrawal Assessment for Alcohol Scale—Revised [70] (CIWA-AR); ii) significant medical problems that will make the couple
unable to participate in the intervention sessions; iii) cognitive problems (Short-Blessed Cognitive Test [71] score <7); iv) past
year history of IPV severe enough to result in hospitalization; or v) wife is positive for AUD (AUDIT-C 24) at screening [68].

Sample size determination

Sample size was determined based on the power necessary to detect a meaningful intervention effect at 12 months in the
continuous primary outcomes. Based on our pilot results, [36] we expect the intervention group to have a 4-5 point lower
mean IFVCS score compared to the control group at the end of the study (SD=14). With alpha=0.05, power=80%, this
requires an effective sample size of n=320. Allowing for 20% attrition, the initial sample size necessary is 400 couples.
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This anticipated effect translates into a standardized minimum detectable effect size of d=0.31, a small effect according
to Cohen. [71] Since we will treat the AUDIT as continuous as well, we are similarly powered for a significant minimum
detectable effect size of 0.31 standard deviations difference between the two groups on this second primary outcome.
This is within our expectations based on a meta-analysis [72] that found a standardized mean difference of 0.29-0.38 with
brief one-session interventions or usual care, respectively.

Recruitment & retention

Our recruitment plan is guided by the successful processes we have implemented in prior community-based studies [36].
ASHAs are women residents of the community who are selected to be trained and deployed to work alongside the local
PHC to improve the health of all community residents by ensuring they have access to medical treatment; their trifold role
includes that of a health activist, link-worker, and a community health worker, all of which make them an ideal fit for their
study role in identifying and referring potentially eligible couples within their community. The ASHA will identify couples
they know are experiencing IPV in which the husband is also using alcohol. Following consultation with the research team,
the ASHA will bring the couple to the PHC, the Namma Clinic (an urban healthcare and wellness centers affiliated with the
PHC), or community spaces owned by local private and religious organizations for screening.

The intervention will be presented to participants as one that is aimed at enhancing communication and improving
relationship quality between spouses (and, critically, not an IPV intervention). The wife will be screened using the SBT
[73] to rule out cognitive deficits impeding optimal study participation, AUDIT-C to rule out AUD, [68] and IVAWS [67] to
identify physical and/or sexual violence in the past 12 months and to rule out violence severe enough to have resulted in
the woman being admitted at a hospital or lodging police complaints. The husband will be screened using the SBT to rule
out cognitive deficits impeding optimal study participation, [70] AUDIT-C to identify AUD (score>4), [67] SADQ to rule out
severe alcohol dependence (score=31), [69] and CIWA-AR to screen out participants who are at high risk of developing
withdrawal symptoms (score=8) [70]. Based on our prior experiences, we conservatively estimate needing to screen 2,350
couples to enroll 400. All participants who are ineligible for the study but screen positive for AUD and/or IPV will receive a
brief educational session [74] and a referral to the National Institute of Mental Health and Neurosciences (NIMHANS) in
Bangalore, a premier tertiary care institute which offers counseling and psychiatry services as well as a dedicated de-
addiction treatment for severe alcohol dependence and alcohol withdrawal.

Research staff will screen and obtain informed consent with the spouses separately. Due to varying literacy levels,
the informed consent form will be read aloud to the participant. The participant will be asked to narrate back to the
staff what they understand and is offered opportunities to ask questions. The participant will then insert their signa-
ture or their thumbprint on the form in the presence of an adult witness, followed by the obtaining of the signature
or thumbprint of the adult witness. Following informed consent to participate in the study, the staff will enroll eligible
couples in the study, conduct baseline assessments and randomly assign them to the intervention or enhanced usual
care arm, as shown in Fig 3.

Training

All nurses delivering the intervention will receive intensive training in Ml and BCT from the study intervention coordinator
who is a trained clinical psychologist (author MA), under the guidance of co-authors (MH and KS) with expertise in BCT
and co-authors (JPR and NCK and ME) with expertise in MI. Staff will also be trained by a study consultant with expertise
in gender-based health, as well as safety procedures for responding to participant distress. Training will takes place over
one month and includes a combination of didactics, video, and interactive role-plays. Trained nurses-counselors will be
tested on general counseling skills, Ml-specific skills, and session-by-session MI+BCT manual components and partici-
pant handouts, followed by repeated mock sessions with supervisor and peer feedback. At least two independent raters
will use intervention fidelity checklists to observe and evaluate each nurse’s delivery of all sessions and certify them to be
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nurse-counselors before they begin delivering the intervention to enrolled couples. Nurses who do not meet the threshold
on the fidelity checklist will be re-trained until they meet certification criteria.

Procedures

Intervention arm. The Harmony intervention consists of 10, hour-long sessions delivered once weekly (Table 1) during
a three- to five-month period. Initially, the husband receives three individual sessions of Ml as well as one session jointly
with his wife to address alcohol use, which is the standard primary care-based intervention to reduce AUD in community
populations. The Ml sessions focus on specific individual, interpersonal, and social factors driving disordered alcohol
use by utilizing the four-step process of engaging, focusing, evoking and planning. [62] The intervention is presented to
participants as a means of improving the couple’s communication and marital relationship (rather than explicitly as an
AUD/IPV intervention) to reduce the potential stigma of attending sessions focused on AUD/IPV. The husband receives
training in drink refusal, emotion regulation, problem-solving, and urge management skills. The nurse-counselor co-
constructs a weekly change-and-action plan to help the husband use these skills between sessions. The nurse-counselor
invites the wife to the fourth Ml session, which orients the couple to lapse and relapse prevention and management.

This joint session marks the transition to BCT. Following this, both spouses receive six sessions of BCT together [40] to
improve interpersonal communication, caring, and trust.

The first BCT session focuses on the development of a daily trust contract in which the husband verbally commits to
reducing his drinking while his wife acknowledges her support and appreciation. The second BCT session discusses
specific strategies to cope with stress and reduced alcohol use (including time-outs, a diaphragmatic breathing exercise,
and engaging in positive self-talk). Effective communication and joint problem-solving are core components of session
three, followed by mutually caring activities in BCT session 4. The fifth BCT session expands on effective communication
by helping couples learn and practice active listening and using “I” statements to reciprocally express feelings in a direct
manner. The last BCT session includes review and wrap-up, with couples revisiting useful topics and skills and planning
for long-term improvement in alcohol use and relationship quality. All sessions include role plays and end with simple
homework practice assignments. In addition, nurse-counselors use in-session charts with visuals and limited text, due to
variability in participant literacy levels, to enhance participant comprehension and reinforce lessons and skills taught.

The intervention window is five months to allow for missed visits due to family holidays, illness, and travel. During their
first visit, the couple is informed that session scheduling attempts will be discontinued after five months, regardless of the
number of sessions attended at that point.

Table 1. Summary of MI+BCT Intervention.

Session Number Session Content Session Participants
1-4 » Engaging, focusing, evoking and planning Husband in 1-3
* Drink refusal, emotion regulation, problem solving, and Husband and Wife in 4

urge management skills
* Relapse prevention and management

5 * Trust: Daily Trust Contract Husband and Wife
» Coping: Catching yourself, time-out, diaphragmatic Husband and Wife
breathing, relaxation, positive self-talk
7 « Effective communication Husband and Wife
« Joint problem-solving
8 « Caring: Catching your partner being nice and telling them | Husband and Wife
9 « Active listening Husband and Wife

» Expressing feelings directly using I-statements

10 » Review and wrap-up Husband and Wife

https://doi.org/10.1371/journal.pone.0335332.t001
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Intervention fidelity. Motivational Interviewing Treatment Integrity (MITI) [75] will be used to ensure Ml fidelity, rating
all nurse-counselors on content coverage, Ml-specific skills, and general counseling skills. For BCT, a standard checklist
updated from the pilot [36] will be used to evaluate nurse-counselors on content coverage and overall session delivery
quality. These checklists will be used to certify the nurse-counselors before they begin delivering the intervention in the
trial and to assess ongoing sessions during the study. A clinical psychologist will directly observe and review 10% of all
sessions per nurse-counselor, including 20 and 30 randomly selected Ml and BCT sessions, respectively. Daily check-ins
with each nurse-counselor will be carried out by the clinical psychologist to track couples and discuss challenges, if any,
with regards to scheduling and conducting the sessions. Weekly group supervision sessions will include presentation of
each intervention “case” or couple by the respective nurse-counselor and a discussion of session content, processes, and
strategies for addressing challenges.

Control arm. Our prior work in India has shown a lack of availability of care for AUD and/or IPV in PHCs, as well as
lack of adherence to existing protocols. [76,77] To meet ethical guidelines, the control arm participants receive a single
session of enhanced usual care, consisting of (1) validation and safety planning for the wife; (2) referrals to provide
medical-legal and shelter support; and (3) a brief educational intervention to the husband on alcohol use, based on
the World Health Organization’s manual for managing AUD in primary care settings, [74] and a referral to tertiary care
mental health (NIMHANS) and addictions treatment center. These will be carried out within two months of the baseline
assessment by a trained nurse practitioner who is not involved in delivering the intervention.

Outcomes

Primary. Primary outcome measures include: 1) mean scores on the Indian Family Violence and Control Scale
(IFVCS) [41] and 2) mean scores on the Alcohol Use Disorders Identification Test (AUDIT) [77,78].

Secondary. Key secondary outcome measures include number of days (0-7) with a negative breathalyzer test over a
one-week period prior to each follow-up interview and scores on the Communications Patterns Questionnaire (CPQ) [79]
to assess couples’ communication and related behaviors during and after conflict interactions. A complete list of measures
is included in Fig 1 and Table 2. All scales have been validated for use in India.

Randomization & study blinding

The study statistician will a priori randomize 400 study ID numbers to one of two arms in a 1:1 ratio. The list will be shared
with the intervention coordinator. When a couple is enrolled, the intervention coordinator will consult this list and informs
the nurse-counselors of the assignment using a password-protected online log. During the baseline visit, the husband will
be shown how to use the breathalyzer by a male assessment team member and asked to blow into it every day for seven
days. The following week, the assigned nurse-counselor will contact the couple to inform them of their assigned group and
schedule the first session. Assessment team members will be blinded to group assignment to minimize performance bias.

Following the final 12-month follow-up assessment, control arm couples will be offered four sessions of the interven-
tion, if interested. After intervention completion, the study statistician will randomly select couples stratified by complete
vs. incomplete intervention attendance to participate in qualitative IDIs. Every two months, the study statistician will select
approximately 20 percent of the number of couples available that round. This process balances random selection with
ensuring couples can accurately recall their intervention experience.

Data collection

Data collection will take place in person at five timepoints: baseline (pre-intervention) and three-, six-, nine-, and 12-month
follow-up. Study staff will solicit support from ASHAs, PHC medical officers, and community-based non-governmental

organizations who work with women and are well-known to PHC staff. After informed consent, research staff will administer
baseline questionnaires using REDCap on study tablets. The husband will receive a reminder via text message to use the
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Table 2. Outcome variables, measures and intervention strategies.

Key Model Variables Husband | Description of Scales Intervention Strategies
or Wife
Demographics H, W Age, years married, arranged marriage, children, living
BL situation, education, religion, and income
Self-Efficacy H Situational Confidence Questionnaire (SCQ) [80]: eight « Elicit participant-specific motivations,
BL, 6mo, 12mo items assessing self-efficacy in resisting urge to drink fears, and ambivalence and evoke
heavily in alcohol-related situations change talk to facilitate behavior change
Motivation to Change H 12-item Readiness to Change questionnaire for use in brief, (M1) )
BL, 6mo,12mo opportunistic interventions among excessive drinkers [81] + Collaboratively develop plan for change
. . ) ; and problem-solve barriers (M)
Coping Skills H, W Brief COPE [82]: a 28-item scale that assesses the use of | Provide coping skills to resist drinking
BL, 6mo, 12mo different coping strategies for challenging situations urges (BCT)
Alcohol Consumption and H Alcohol Use Disorders Identification Test (AUDIT) * Facilitate increased awareness of drink-
Dependence [78,83]:10 items measuring alcohol consumption, drinking | ing patterns (Ml)
Primary and secondary outcome: behaviors and alcohol-related problems « Elicit negative consequences of alcohol
quarterly Number of negative breathalyzer tests in 7 consecutive use (MI)
days prior to quantitative interview « Support reduced alcohol use (MI)
Alcohol Expectancies H Alcohol Outcome Expectancies questionnaire: 38 items | * Develop daily trust contract for account-
BL, 6mo, 12mo assessing positive and negative alcohol use expectancies | ability to maintain sobriety (BCT)
[84,85]  Review positive reasons for sobriety,
. distracting activities and positive self-
Context of Drinking H Five items measuring social and interpersonal contexts of talk (BCT? P
BL, 6mo, 12mo alcohol consumption [86,87] « [dentify interpersonal triggers and ways
to avoid alcohol use (BCT)
Context of IPV H, W 14 items measuring social and interpersonal contexts of | « Promote positive relationship dynam-
BL, 6mo, 12mo IPV [86-88] ics, provide safe discussion space to
Attitudes Towards Violence H Gender-Equitable Men (GEM) scale, IPV subscale: 4 explore conflict, violence, and relation-
BL items assessing attitudes towards gender norms in inti- ship impact (BCT)
mate relationships [10,89]
Intimate Partner Violence W Indian Family Violence and Control Scale (IFVCS): 63 « Link violence to stressors and drinking
Primary Outcome: BL, 6mo, 12mo items to measuring control, psychological, physical, and patterns (BCT)
sexual violence/coercion [40]
Marital Relationship H, W 17 items assessing the frequency of positive interactions | < Build skills to improve relationship
BL, 6mo, 12mo between spouses in the past month [36,90,91] dynamics (BCT)
Communication Skills H, W Communications Patterns Questionnaire (CPQ): 35 items | « Teach active listening skills (BCT)
Secondary outcome: assessing couple’s behavior patterns during and after » Promote healthy communication (BCT)
quarterly conflict interactions [79]
Anger Management H Clinical Anger Scale (CAS): 21 items assessing clinical » Promote emotion regulation through
BL, 6mo, 12mo anger and treatment progress [92] improved communication (BCT)
Family and Financial Stress H, W Chronic Strain Checklist (CSC): 23 items assessing fam- | « Identify life stressors and their relation
BL, 6mo, 12mo ily, marital, financial and work-related stressors [93,94] to relationship problems and drinking
patterns (Ml, BCT)
Decision Making Power H, W Sexual Relationship Power Scale (SRPS): 9 items « Facilitate joint financial and general
BL, 6mo, 12mo assessing decision-making power in the relationship [95] decision-making (BCT)
and three additional items on financial decisions
Stigma H, W * Alcohol-adapted Perceived Devaluation-Discrimination * Increase knowledge and identification
BL, 6mo, 12mo scale (PDD), adapted: 13 items assessing perceived of consequences of stigma related to
alcohol stigma [96] alcohol use and interpersonal violence
« [PV Stigma Scale: 20 items assessing or internalized, (BCT)
anticipated, and perpetrator stigma, and isolation [97]
Anxiety H, W » Generalized Anxiety Disorder Scale (GAD-7): 7 items * Improve coping to reduce stress and
BL, 6mo, 12mo assessing DSM-specific anxiety symptoms [98] reduce drinking (MI, BCT)
Depression * Personal Health Questionnaire (PHQ-9): 9 items assess-
quarterly ing DSM-specific depressive symptoms [99]
(Continued)
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Table 2. (Continued)

Key Model Variables Husband | Description of Scales Intervention Strategies
or Wife
Gender Norms H Gender-Equitable Men (GEM): 23 items assessing Theoretical Moderators
BL attitudes toward gender-equitable and inequitable norms
[89,100]
Impulsivity H Barratt Impulsiveness Scale, short form (BIS-15): 15
BL items assessing personality and behavioral constructs of
impulsivity [101]
Contraception BL H, W 8 items assessing contraceptive use with spouse (for
women) and with spouse and other sexual partners (for
men).

H=Husband; W=Wife; BL=Baseline; 6mo=6 months; 12mo=12 months.

https://doi.org/10.1371/journal.pone.0335332.t002

breathalyzer every day and to send a photo using it the subsequent week. At all remaining quarterly follow-up outcome
assessments, the seven-day breathalyzer assessment will precede questionnaire administration. Breathalyzers will be
dropped off and collected by members of the assessment team.

To assess the hypothesized mediators and mechanisms of change, IDIs will be conducted with the qualitative sub-
sample at two time points: within three months after the end of the intervention and upon completion of the 12-month
follow-up. Spouses will be interviewed separately by trained qualitative interviewers, with interviews audio-recorded, tran-
scribed in the local language (Kannada), and translated to English for analyses.

Participant safety

One potential risk in IPV intervention research is an increase in IPV. No increases in IPV were noted in our pilot study
in India. [37] The intervention approach entails presenting the intervention to participants as a communication- and
relationship-enhancing intervention and not an IPV intervention directly. [102] This framing is used to increase inter-
vention acceptability and reduce stigma related to IPV and participation in substance use programs and mental health
services. We will not include those with severe alcohol dependence or severe IPV because the intervention is not
designed for those cases. All staff will be routinely trained in issues related to IPV and alcohol use and associated
stigma as well as in safety procedures to enable them to respond to circumstances of distress. To address potential
risks, we will refer participants who experience exacerbation in violence to local, integrated services with whom we
have close contact. At any point in the study, if an enrolled wife expresses a desire for further support for the violence,
we will refer her to legal and/or integrated support organizations, a few of which are headed by members of Harmo-
ny’s Community Advisory Board. Participants will be assessed at each follow-up for clinically significant depressive
symptoms and suicide risk and offered referrals to the psychiatrist or the nearest hospital for consultation and care in
case of moderate or severe risk of suicide or harm to self (as assessed by the study clinical psychologist). The Data
Safety & Monitoring Board will closely review safety data. Our Data and Safety Monitoring Plan (DSMP) includes a
detailed plan to monitor and mitigate risk. A consultant with expertise in gender-related health issues conducts regular
gender sensitization and safety workshops with the study staff and will be available to the team for ad-hoc consulta-
tions and support.

Data analysis

Quantitative. We will perform intention-to-treat (ITT) analyses to compare the treatment and control groups on the two
primary outcomes: 1) mean overall AUDIT score as the measure of alcohol use; and 2) mean overall IFVCS score as the
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measure of IPV. We hypothesize that the treatment group will show a lower mean AUDIT score and a lower mean IFVCS
score than the control group participants at 12-month follow-up. We will analyze this via a linear regression model for
each outcome, in which we will control for the baseline outcome score and any relevant covariates for which the treatment
groups might differ at baseline, despite randomization. A multilevel version of the models will be used for the longitudinal
analyses, with repeated measures nested within participants and a random intercept for participants. The treatment
arm*wave interaction will serve as the test of the intervention effect. Since each of these outcomes will only be collected
from one of the spouses (alcohol use from the male and IPV from the female),combining/controlling for multiple reports
within the couple is not necessary. If despite our extensive, proven-effective retention efforts, there is a substantial amount
of missing data, we will use multiple imputations, assuming data are missing at random, including socio-demographic and
other variables as auxiliary variables as appropriate, to perform sensitivity analyses of the original results [103].

Secondary analyses will consist of similar ITT linear regressions as for IFVCS above for the secondary outcomes of
mean CPQ and breathalyzer scores. We hypothesize that post-intervention, the treatment group will show more positive
and less negative communication patterns than the control group. We also expect that intervention participants will have
lower post-intervention breathalyzer scores, on average, than the control group, reflecting reductions in frequency and
quantity of alcohol use. Like the primary outcomes, the breathalyzer data is only available from one spouse, but CPQ data
will be collected from both spouses. CPQ subscale scores will be constructed based on each spouse’s report separately,
and agreement assessed via intraclass correlations. The treatment effect will be explored using husband and wife reports
as the outcome variable in separate models to allow a differential effect of the treatment on mean CPQ subscale scores
as reported by each partner in the couple [104].

Mediation analyses will assess if the effect of the intervention on the primary outcomes (AUD and IPV) was mediated
by change in the theorized drivers and intermediate variables (e.g. self-efficacy, anger management, coping skills), by
assessing the effect of the intervention on the mediators and of both the mediators and the intervention on the outcome.
This will be tested via structural equation models (SEM) with bootstrapped confidence intervals for the indirect effects
[105]. SEM can also accommodate dyadic analyses in which variables reported by both spouses are included in the
same model and estimate both ‘actor’ and ‘partner’ effects (e.g. effect of change in wife’s report of marital relationship on
change in wife’s CPQ score and on change in husband’s CPQ score, respectively) [106]. We will also examine whether
personality factors, such as impulsivity and gender norms, moderate the intervention effect. Moderation will be assessed
by including an interaction between the potential moderators and the intervention variable in the regression model. Based
on the global literature, including studies from India, [107—112] on impulsivity, gender equity attitudes, alcohol and IPV,
we hypothesize that the intervention impact will be less among men who score highly on impulsivity and have lower score
on gender equitable norms. Other secondary, preliminary analyses will rerun the ITT models above, but with intervention
dose (number of sessions attended) added to the models.

Qualitative. Analyses of the 160 transcripts (interviews with each of the 40 couples at two time points: immediately
post-intervention and at 12 months) will use a thematic approach to coding and summarizing using Dedoose qualitative
analysis software [113]. A preliminary codebook will be developed from interview guides and rapid analysis content,
then refined after all analysts code a set of transcripts independently and resolve discrepancies through consensus. The
remaining transcripts will be single-coded, maintaining intercoder reliability of at least 80% throughout the coding process
using kappa calculations. Coding memos will be used to summarize and explore the relationship between the constructs
of the theory of change framework (e.g., the relationship between intervention processes and hypothesized mechanisms
of change, or between mechanisms of change and outcomes). Analysts will also review and analyze coded serial IDI
content within each participant’s dataset to look specifically for patterns over time to further understand sustained results.

Triangulation of quantitative and qualitative data. Differences and similarities in the qualitative and quantitative data
sets will be triangulated to build a more comprehensive understanding of how the hypothesized changes in mechanisms
of action resulted in the intended outcomes and their relative weight in creating change among intervention participants.
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Both will be examined and presented to understand the relationship between the constructs in the conceptual model and
to highlight any factors that may be uniquely identified. These data will inform interpretation of the efficacy findings and
next steps for any refinements that may be necessary as the intervention is scaled up.

Ethics approval

This study was approved by the Institutional Ethics Committee at St. John’s Medical College (IEC/1/829/2021) and the
Institutional Review Board at the University of California San Francisco (Protocol 21-34788). All study materials and
protocols have been reviewed by corresponding ethics boards in both English and Kannada. The study was approved by
the Health Ministry Screening Committee (HMSC), the Indian Council of Medical Research, and the Ministry of Health,
Government of India.

Trial status

The study is currently active and enrolling. Recruitment was initiated in July 2023 and expected to conclude by Septem-
ber 2026. All assessments are anticipated to be completed by May 2027. After final data analysis and the writing of the
results, we plan to share the main findings in manuscripts submitted beginning December 2027.

Discussion

This manuscript outlines the protocol for a randomized controlled trial (RCT) of a couple’s intervention targeting
co-occurring spousal alcohol use disorder (AUD) and intimate partner violence (IPV) for 400 couples, delivered by
nurse-counselors in Bengaluru, India. The active condition consists of a 10-session, motivational interviewing (Ml) and
behavioral couples therapy (BCT) intervention delivered to 200 couples, while the control condition consists of a single
session of enhanced usual care (n=200 couples). A secondary aim consists of examining hypothesized mediators and
moderators of intervention efficacy using quantitative and qualitative data.

The current Harmony intervention RCT has several strengths. First, it is among few programs that incorporate both
partners in an IPV intervention. Many IPV interventions have focused on only women while AUD interventions have only
targeted men. This separation places the entirety of burden to effect change in IPV on women who are already experienc-
ing violence. Women-only interventions risk an IPV increase if the husband finds out that his wife has been accessing ser-
vices for IPV. It is also important to include both partners when they have few options to leave and desire to stay together.
Second, the intervention approach (i.e., working with both members of the couple and integrating the intervention into the
public health care system) is novel and offers promising sustainability and scalability. Third, integration of BCT and MI will
increase the evidence base of interventions for co-occurring AUD and IPV. Furthermore, intervention delivery by trained
nurses increases scalability and addresses the ongoing treatment gap between the need for services and provider avail-
ability in South Asia and other resource-constrained settings worldwide. Additional strengths include use of an appropri-
ately powered RCT to maximize internal validity, [114] use of culturally validated measures, and a study foundation from
prior formative work [36] that found a similar intervention to be safe and acceptable.

Potential limitations and design considerations also accompany the study, including difficulties enrolling and retain-
ing both partners in the intervention. To address this barrier, we have developed a plan to utilize ASHA community
health workers who engage in a series of steps to re-engage families. The study team also has substantial experience
with engaging vulnerable and marginalized participants in our previous trials in South India as well as in our pilot work
[36,115,116]. In addition, the study may benefit from the positive focus on improving relationships and communication.

Like all intervention studies, ours includes potential risks, including the potential for the intervention to inadvertently
increase IPV. However, our formative work with a similar population showed no safety concerns or increases in violence
following participation [36]. A final risk is the time and cost burden on participants. We estimate the total time for the
assessments in each wave to take between 60-90 minutes. Participants will be compensated for their time, transportation,
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and, if applicable, for lost wages when they miss work to attend sessions. To reduce the impact on the PHC staff, all
assessments will be conducted by study interviewers and all intervention components are delivered by a study staff
nurse-counselor with the same educational qualifications as the PHC nurses to ensure that the findings are generalizable.

Conclusion

The Harmony study has potential to develop an evidence base for a novel, scalable, and sustainable intervention that
combines Ml and BCT to address concurrent AUD and IPV in primary care settings in India. Given that it is community
based, it has the potential to be acceptable to couples who are otherwise unlikely to access services for IPV in situations
in which few women have a real choice to leave an abusive relationship. If successful, this novel and combined interven-
tion can be scaled up in community-based primary care settings as well as adapted to similar resource-constrained, global
settings.

Supporting information

S1 File. Harmony study protocol Minus Logo.
(DOCX)
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