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Abstract 

Background  In Vietnam and other global settings, men who have sex with men (MSM) have become the population 
at greatest risk of HIV infection. Although HIV pre-exposure prophylaxis (PrEP) has been implemented as a prevention 
strategy, PrEP outcomes may be affected by low persistence and adherence among MSM with unhealthy alcohol use. 
MSM have a high prevalence of unhealthy alcohol use in Vietnam, which may affect PrEP outcomes.

Methods   
Design: We will conduct a two-arm hybrid type 1 effectiveness-implementation randomized controlled trial of a brief alco-
hol intervention (BAI) compared to the standard of care (SOC) at the Sexual Health Promotion (SHP) clinic Hanoi, Vietnam.

Participants: Sexually active MSM (n=564) who are newly initiating PrEP or re-initiating PrEP and have unhealthy 
alcohol use will be recruited and randomized 1:1 to the SOC or BAI arm. A subgroup of participants (n=20) in each 
arm will be selected for longitudinal qualitative interviews; an additional subset (n=48) in the BAI arm will complete 
brief quantitative and qualitative interviews after completion of the BAI to assess the acceptability of the intervention. 
Additional implementation outcomes will be assessed through interviews with clinic staff and stakeholders (n=35).

Intervention: Study participants in both arms will receive standard care for PrEP clients. In the BAI arm, each participant 
will receive two face-to-face intervention sessions and two brief booster phone sessions, based on cognitive behavio-
ral therapy and delivered in motivational interviewing informed style, to address their unhealthy alcohol use.

Outcomes: Effectiveness (PrEP and alcohol use) and cost-effectiveness outcomes will be compared between the two 
arms. Intervention implementation outcomes (acceptability, feasibility, adoption) will be assessed among MSM par-
ticipants, clinic staff, and stakeholders.

Discussion  This proposed trial will assess an alcohol intervention for MSM with unhealthy alcohol use who initi-
ate or re-initiate PrEP, while simultaneously preparing for subsequent implementation. The study will measure 
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the effectiveness of the BAI for increasing PrEP persistence through reducing unhealthy alcohol use in a setting 
where excessive alcohol consumption is a normative behavior. If effective, implementation-focused results will inform 
future scale-up of the BAI in similar settings.

Trial registration  NCT06094634 on clinicaltrials.gov. Registered 16 October 2023.

Keywords  Brief alcohol intervention (BAI), Motivational interview (MI), Men who have sex with men (MSM), HIV pre-
exposure prophylaxis (PrEP)

Background
In Asia, the HIV epidemic has shifted from people who 
inject drugs (PWID) to men who have sex with men 
(MSM) [1, 2]. HIV prevalence among Vietnamese MSM 
tripled from 2011 (4%) to 2021 (13.5%) [3]. The preva-
lence is even higher in urban areas, at 15% [4, 5]. In 2021, 
MSM comprised 43% of new HIV cases in Vietnam [6].

In 2018, Vietnam was the second country in Asia to 
start a program for HIV pre-exposure prophylaxis (PrEP), 
which is a medication that if taken as prescribed, is highly 
effective for preventing HIV. By the end of 2022, over 
60,000 people at high risk for HIV had access to PrEP in 
Vietnam; 80% of those using PrEP were MSM. Effective 
PrEP use requires persistence in care and adherence to 
the prescribed regimen, whether daily oral, event-driven, 
or injectable. PrEP persistence (maintaining PrEP use 
over time) has been a challenge for Vietnamese MSM. In 
Hanoi, PrEP persistence among MSM is only 42 and 33% 
at 6 and 12 months, respectively.

Unhealthy alcohol use may contribute to poor PrEP 
persistence [7, 8]. Unhealthy alcohol use is defined as a 
spectrum of use from risky/hazardous (drinking more 
than the recommended daily, weekly or per-occasion 
amounts resulting in increased risk for health conse-
quences) to alcohol use disorder [9]. In Asia, unhealthy 
alcohol use is common among MSM with about 25–50% 
of MSM engaging in heavy alcohol use (defined as hav-
ing 5 or more drinks on any day or 15 or more per week) 
and binge drinking (defined as having 6 standard drinks 
for men, 4 for women). Unhealthy alcohol use is norma-
tive in Vietnam—men often feel pressured to drink and 
drink to excess. In Hanoi, 63% of MSM attending a sexual 
health clinic reported unhealthy alcohol use [10], which 
is higher than data from a national survey on alcohol use. 
These data indicated that 40.1% men in urban and 40.9% 
men in rural drank alcohol at hazardous (4–6 standard 
drinks) or harmful (≥ 6 standard drinks) levels in the last 
year [11].

Unhealthy alcohol use impairs cognition and affects 
behavior, often leading to poor decision making [12–
14]. Unhealthy alcohol use also causes substantial mor-
bidity and mortality and affects every step of the HIV 
prevention and care cascade [15], including PrEP per-
sistence and PrEP adherence (using PrEP consistently 

as prescribed). In multiple settings, unhealthy alcohol 
use has been found to be associated with reduced oral 
PrEP persistence [16, 17], thereby potentially impairing 
PrEP’s effectiveness in preventing HIV infection. Thus, 
an effective alcohol intervention for MSM using PrEP is 
needed to address both unhealthy alcohol use and low 
PrEP persistence issues. In addition to causing conse-
quences related to PrEP, alcohol use at high levels before 
sex is consistently linked to condomless anal intercourse 
[8], more sex partners, and commercial sex acts [18–21], 
increasing the risk of HIV and sexually transmitted infec-
tions (STIs) among MSM [22–25]. People with unhealthy 
alcohol use are also less likely to engage in health care 
and to take medications appropriately [26]. Yet, few 
interventions to reduce alcohol use in MSM have been 
evaluated [7].

The brief alcohol intervention (BAI) is an alcohol 
reduction intervention that was developed [27] and 
piloted in primary care settings [28, 29, 30, 31]. Studies 
in the USA [31] and Vietnam [28–30] have found that the 
BAI is an effective intervention for reducing alcohol use 
and improving HIV-related outcomes among people with 
HIV (PWH). In our randomized controlled trial (RCT) 
of the BAI among 440 Vietnamese PWH on antiretrovi-
ral therapy (ART) with unhealthy alcohol use, PWH who 
received the intervention were more likely to be virally 
suppressed 12 months [28]. Since findings from our pre-
vious study suggested that the BAI reduced alcohol use, 
which in turn improved ART adherence among PWH, 
we hypothesize that the BAI would also help improve 
adherence and persistent of PrEP among MSM. In two-
arm effectiveness-implementation type 1 hybrid RCT, 
we will extend the use of the BAI to improve PrEP use. 
Our aims are (1) to assess the effectiveness of the BAI for 
increasing PrEP persistence and adherence among MSM 
in Vietnam; (2) to assess the impact of the BAI on alcohol 
use among MSM; (3) to estimate the cost-effectiveness, 
feasibility, and acceptability of scaling up the BAI in PrEP 
clinics throughout Vietnam via in-depth interviews with 
relevant stakeholders.

In this paper, we describe the guiding theories and 
conceptual frameworks, study setting, design, rand-
omization, and types of participants involved in this 
study. We discuss the interventions, study outcomes, 
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data collection, and analysis plan. We end this paper by 
describing this study’s innovations and potential chal-
lenges. We follow the SPIRIT checklist in reporting the 
protocol for this study [32].

Methods
Study setting
This study will be based at the SHP (Sexual Health Pro-
motion) clinic at the Hanoi Medical University hospital, 
Hanoi, Vietnam. The clinic offers comprehensive sexual 
health care services to key populations, with a focus on 
MSM. Since May 2019, the clinic has provided oral PrEP 
free of charge to people at risk of HIV infection. As of 
February 2024, the clinic has provided oral PrEP to 5025 
clients, 95% of whom are MSM. Unhealthy alcohol use is 
common in this population. In Hanoi, 72% of MSM PrEP 
clients drink alcohol at risky levels based on the Alco-
hol, Smoking and Substance Involvement Screening Test 
(ASSIST) scale [33]. In addition, data from the SHP clinic 
indicated that almost 50% of MSM discontinued PrEP 
within 6 months.

The BAI will be delivered to SHP clinic MSM PrEP cli-
ents initiating or reinitiating PrEP who report unhealthy 
alcohol use based on the AUDIT-C (The Alcohol Use 
Disorders Identification Test-Concise) score [34]. In-per-
son BAI sessions will be administered in a private room 
in a building adjacent to the SHP clinic. Evaluation activi-
ties to measure BAI effectiveness will be conducted in a 
separate room in the same building to mask PrEP clinic 
staff from study participants’ assigned trial arm and min-
imize potential contamination. Intervention (e.g., BAI 
counselors) and evaluation teams will also not overlap.

Study design
This study is a hybrid type 1, two-arm effectiveness-
implementation randomized controlled trial (RCT). A 
total of 564 MSM participants will be recruited and ran-
domly assigned to either the BAI (target n=282) or stand-
ard of care (SOC) (target n=282) arms.

Prior to RCT implementation, the BAI as well as the 
outcome assessment tools will be adapted and piloted 
among MSM from other PrEP clinics in Hanoi (Fig. 1).

Randomization
Randomization will be conducted following the com-
pletion of study consent and baseline data collection. 
Randomization will use a stratified, permuted block 
design with randomly assigned block sizes. Details of 
blocking will be provided to the data manager who has 
no direct role in the study. Stratification will account 

for initiation or re-initiation of PrEP. Random alloca-
tion will be implemented by study statisticians, who use 
a random number generator to assign each participant 
to an arm at a single point in time. The randomiza-
tion sequence is concealed from study team members 
and allocation is determined from a randomization list 
generated prior to study start. RCT enrollment is com-
pleted upon allocation to the study arm.

Study arm allocation will be masked to PrEP clinic 
staff, data analysts, and investigators. Emergency 
unblinding would only occur in the case of a severe 
adverse event that might have been related to the inter-
vention. As the intervention is behavioral, we expect 
this to be extremely rare. Unblinding would require the 
clinic staff caring for the person to contact the study 
team that has access to the allocation assignments.

Participants
MSM participants
MSM newly initiating PrEP or reinitiating PrEP who 
have unhealthy alcohol use will be recruited (N=564). A 
subgroup of participants from both study arms (N=20 
for each arm) will be purposively selected and enrolled 
in a qualitative cohort to evaluate their change in alco-
hol use and PrEP use over 12 months. An additional 
subset of MSM in the intervention arm (N=48) will be 
selected to assess the acceptability of the BAI. We will 
engage MSM-focused community-based organizations 
in Hanoi to encourage PrEP-eligible MSM to present to 
the SHP PrEP clinic.

Eligibility criteria for MSM participants includes (1) 
newly initiating PrEP or re-initiating PrEP after at least 
3 months from a missed PrEP appointment, based on 
Vietnamese PrEP guidelines; (2) assigned male sex at 
birth; (3) identifying as male; (4) receptive or penetra-
tive anal intercourse with a man in the past 6 months; 
(5) AUDIT-C≥4, indicating unhealthy alcohol use [34]; 
(6) 16 years of age or older; (7) intention to receive PrEP 
care in Hanoi for 12 months; and (7) willingness to pro-
vide informed consent. In accordance with the Vietnam 
law on medical examination and treatment [35], which 
requires parental consent for PrEP initiation of minors, 
participants from 16–17 years old will be eligible for 
study participation with parental written informed 
consent. MSM will not be enrolled if they meet one 
of these criteria: (1) psychological disturbance, cogni-
tive impairment, or threatening behavior; (2) unwilling 
to provide locator information; (3) current participa-
tion in alcohol programs or studies; (4) current par-
ticipation in other research studies unless specifically 
approved by the principal investigators; (5) current or 
previous participation in an HIV vaccine study; or (6) 
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Clinical Institute Withdrawal Assessment for Alcohol 
(CIWA) ≥ 10, indicating risk for alcohol withdrawal.

Stakeholder participants for pre and post implementation 
assessment
We will recruit health care staff working in PrEP clinics 
in Hanoi for in-depth interviews on alcohol use among 
MSM PrEP users, availability of alcohol screening and 
intervention services, and their comments for the BAI 
manual at pre-implementation phase. Staff from the Viet-
nam Authority for HIV/AIDS Control (VAAC) (which 
directs and provides support for initiatives in HIV/AIDS 
prevention and care in Vietnam), Hanoi Center for Dis-
ease Control, and the SHP PrEP clinic will be recruited 
prior to and upon completion of the main RCT to exam-
ine implementation-related outcomes. Stakeholders will 
be recruited through referral and well-established con-
nections with governmental HIV agencies in Vietnam.

Intervention: BAI
The BAI is based on Project TrEAT [27]—an effective 
alcohol intervention was adapted for PWH in the USA 
[31]. In 2016, the BAI was further adapted in Vietnam as 
part of REDART, a 3-arm RCT among 440 adults with 
unhealthy alcohol use receiving ART in 7 HIV outpatient 
clinics in Thai Nguyen, Vietnam [28–30]. Results of the 
study showed that the BAI significantly reduced alcohol 
use compared to the SOC. The BAI arm also increased 
viral suppression compared to the SOC and was found to 
be cost-effective [29].

Guiding conceptual frameworks
The BAI draws from motivational interviewing (MI) [36]/
motivational enhancement therapy (MET) [37, 38] and 
cognitive behavioral therapy (CBT) [39]. The BAI leads 
to increased alcohol-related readiness to change and cop-
ing skills, which will, in turn, decrease alcohol use [28]. 
Since our previous study suggested that reduced alcohol 

Fig. 1  Study design
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use increases ART adherence among PWH, we extended 
these findings to hypothesize that the BAI will reduce 
alcohol use and increase PrEP uptake among MSM. As 
the BAI is implemented in the real world, its effectiveness 
will depend, in part, on its acceptability and feasibility 
from the perspective of MSM and stakeholders.

MI [36] and MET [37, 38]
MI is a therapeutic approach that is directive, yet client-
centered, and is based in enhancing individuals’ intrinsic 
motivation to change behavior by exploring and resolving 
their ambivalence [36–38]. The goal of MI is to elicit self-
motivational statements and behavioral change from the 
client through four principles: empathy, collaboration, 
evocation, and autonomy support. MET, based on the MI 
approach and practice, provides clients with normative-
based feedback on alcohol use, explores client motivation 
to change in light of this feedback, and consolidates cli-
ent commitment to change [37, 38]. In Vietnamese set-
tings where drinking is normative, this feedback supports 
change [30].

Cognitive behavioral therapy (CBT) [39]
CBT emphasizes clients’ development of skills to mod-
ify problematic cognitions and maladaptive behaviors. 

Specifically, CBT targets cognitive, affective, and envi-
ronmental risks for alcohol use and develops clients’ 
behavioral skills to cope with these risks (Figs. 2 and 3) 
[39].

Intervention components
The BAI comprises two in-person sessions and two 
booster telephone sessions. The two in-person, face-to-
face sessions are approximately 45 min each, and occur 
about 1 month apart. The two booster telephone sessions 
are approximately 20 min each, and each telephone ses-
sion occurs 2 to 3 weeks after each face-to-face session. 
The sequence and schedule of BAI sessions are in-per-
son session 1 (~0–2 weeks following study enrollment), 
booster session 1 (~2–4 weeks), in-person session 2 
(~4–6 weeks), and booster session 2 (~6–8 weeks).

The BAI’s core components (Table 1) reflect the theo-
retical and empirical mechanisms responsible for behav-
ior change.

In session 1, the BAI includes information about per-
sonalized feedback, alcohol facts, decisional balance, 
managing risky moods and situations, target behaviors, 
and optional goal setting. In session 2, events since ses-
sion 1 and previously set goals are reviewed, followed 

Fig. 2  Conceptual model
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by discussion of developing an alcohol independent 
lifestyle, engaging supportive others, and building cop-
ing skills. Booster phone sessions check the partici-
pant’s perception of progress towards goals (or needed 
goal revisions), elicit self-motivational statements and 
strategies for coping with high-risk situations, and/or 
review effective coping skills.

Intervention arm
BAI counselors, who were not working as PrEP coun-
selors at the SHP clinic, were identified and trained. 
MSM will receive BAI sessions delivered by BAI coun-
selors with timeframe and contents describe above. In 
addition, MSM in the BAI arm will receive the same 
procedures with participants in the standard of care 

Fig. 3  Schedule of enrolment, intervention, and assessment
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arm. A counseling supervisor from UNC Vietnam will 
provide specific  feedback on BAI competencies that 
meet or need improvement as well as on adherence to 
the BAI content. This supervisor will in turn be super-
vised by protocol team members with expertise in 
behavioral interventions and alcohol use. 

Standard of care arm
Participants in the SOC arm will receive all coun-
seling sessions that are normally offered within the 
PrEP clinic, including PrEP counseling. Those identi-
fied with substance use disorders (exclusive of alco-
hol use disorder) or mental health problems will 
receive care, as needed, using a four-tiered approach 
currently in place at SHP: (1) information and leaf-
lets focusing on the specific issue; (2) brief interven-
tion; (3) intensive intervention; (4) referral. None of 
these activities address alcohol use or alcohol use 
disorder.

All MSM participants will have regular screening 
for HIV and STI (gonorrhea, chlamydia, and syphi-
lis) at baseline and months 3, 6, and 12. They will 
also receive HIV testing at 9 months. Any positive 
tests will be treated (STI) or referred for treatment 
(HIV) according to Vietnamese guidelines. All partic-
ipants will receive pre- and post-test counseling for 
HIV testing and brief counseling for STI risk reduc-
tion. Condoms and lubricant will be offered to all 
participants.

Study procedure
As a part of routine clinic activities at SHP clinic, cli-
ents who would like to initiate or re-initiate PrEP will 
be pre-screened for risk behaviors including a brief 
screening for alcohol use. Those who have elected to 
start PrEP and are eligible for the study will have the 
study explained to them. Screening for study partici-
pants may occur at their PrEP initiation visit or within 
1 month of PrEP initiation. For each potential MSM 
participant, independent informed consent for screen-
ing will be obtained before screening procedures are 
initiated.

During screening, MSM will undergo a brief screen-
ing questionnaire, including the AUDIT-C and CIWA. 
MSM will also be offered condoms and lubricant. 
Sobriety will be clinically assessed. MSM identified as 
acutely intoxicated will not be able to proceed with the 
screening or enrollment process. MSM who screen pos-
itive for unhealthy alcohol use (AUDIT-C ≥ 4) will be 
assessed for severe alcohol use disorder with the Mini 
International Neuropsychiatric Interview (MINI) [40]. 
Individuals in danger of alcohol withdrawal (CIWA ≥ 
10) will be further evaluated with the CIWA and will 
not be able to proceed with enrollment at that time. 
For these individuals, rescreening for study eligibility 
may occur after the danger of alcohol withdrawal has 
passed—participants will be asked to be re-screening 
following completion of their withdrawal treatment.

Participants who meet all the eligibility criteria for 
enrollment will proceed with enrollment visit proce-
dures, including written informed consent for RCT 
study procedures. Study participants are requested to 
remain in the study for 12 months with study visits at 
months 3, 6, 9, and 12. However, participants may vol-
untarily withdraw from the study for any reason at any 
time. The enrollment visit will typically occur on the 
same day but may occur up to 1 month after screening. 
If enrollment occurs on a different date from screen-
ing, the CIWA will be administered again prior to 
enrollment.

As part of each study visit, participants will complete 
a standardized questionnaire on topics including demo-
graphic information, PrEP use, alcohol use, and sexual 
behaviors. At enrollment, 3 months, and 12 months, par-
ticipants will be asked to complete a 30-day Timeline Fol-
lowback (TLFB) to assess recent alcohol use and they will 
be asked to provide dried blood spots (DBS).

We will use a variety of procedures to maximize reten-
tion, including compensating participants for their time 
to complete study visit, tracking of scheduled and missed 
visits in a computerized follow-up program, updating 
locator information at every study visit and using appro-
priate and timely visit reminder mechanisms.

Table 1  BAI core components

Session 1

Introduction

Alcohol use

Reflecting on alcohol use

Figuring out drinking

What could change if you cut down or stopped drinking

Moods and situations that could lead to drinking

Managing moods and situations that could lead to drinking

Summarize

Make a personal action plan

Home practice

Session reflection and ending

Session 2

General review

Client evaluation of their alcohol use and PrEP use since last visit

Since last visit: what went well

What barriers did client have or did not meet goals

Client’s updated/new personal action plan

Session reflection
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Stakeholder participants
In the RCT phase, implementation outcomes will be 
assessed prior to and following completion of the RCT. 
All stakeholders will provide informed consent prior to 
participation in study interviews.

Outcomes
Effectiveness outcomes

PrEP Use and Sexual Behavior/STIs (Aim 1)  The pri-
mary effectiveness outcome among MSM participants is 
PrEP persistence (Table 2, Table 3). The secondary effec-
tiveness outcomes are PrEP adherence and risk-aligned 
PrEP use. Risk-aligned PrEP use is defined as persistent 
oral, event-driven (2+1+1) [41] or injectable PrEP, or cli-
nician-supervised PrEP discontinuation for reduced sex-
ual risk. Supplemental effectiveness outcomes, which are 

pre-specified for analyses, include condomless anal inter-
course, as well as incident HIV,  gonorrhea,  chlamydia, 
and syphilis.

All PrEP outcomes will be measured at 3, 6, and 12 
months. Because self-report may overestimate adher-
ence, we will also measure PrEP metabolites in DBS 
at 3 and 12 months. Condomless anal intercourse will 
be measured at baseline and every quarterly study 
visit. Incident HIV will be measured at 3, 6, 9, and 12 
months, and incident gonorrhea, chlamydia, and syphi-
lis will be measured at 3, 6, and 12 months.

Alcohol use (Aim 2)
The primary alcohol-related effectiveness outcome 
is heavy drinking days (binge drinking), measured by 

Table 2  Study outcomes

Outcome Definition Measure or scale

Primary effectiveness outcome
PrEP persistence Details in the Table 3 Medical and pharmacy record review

Heavy drinking days (binge drinking) Number of days with ≥ 6 standard drinks of alco-
hol per occasion

30-day TLFB

Secondary effectiveness outcomes
PrEP adherence Details in the Table 3 • Standardized questions

• PrEP metabolites in DBS

Risk-aligned PrEP use Details in the Table 3 • Medical and pharmacy record review
• Standardized questions

Number of drinking days Number of days with any alcohol use 30-day TLFB

Drinks per drinking day Number of standard drinks of alcohol consumed 
on a drinking day

30-day TLFB

Primary implementation outcome
Incremental cost-effectiveness ratio (ICER) Incremental cost per quality-adjusted life-year 

(QALY) gained.
ICER is defined as [Ci − Ca]/[Ei − Ea] with Ci and Ca 
being the respective costs of the intervention [i] 
and assessment only [a], and Ei and Ea the corre-
sponding effectiveness [48].

Direct observation and time-and-motion (TAM) 
studies, detailed prospective budgetary analysis, 
and surveys of both participants and key staff

Acceptability of BAI among clinic staff and MSM Perception that BAI is agreeable, palatable, 
or satisfactory

For MSM:
• AIM scale at post-BAI
• Mental Health Implementation Science Tools 
(mhIST) Acceptability Scale for consumers
For clinic staff:
• AIM scale at post-implementation.
• mhIST Acceptability Scale for providers
• Qualitative interview

Feasibility of BAI at the clinic level Rate of BAI completion among MSM study par-
ticipants who are assigned in BAI.

For MSM:
• Visit tracking form
For clinic staff:
• Qualitative interview

Secondary implementation outcomes

Penetration Completion of at least one session among those 
assigned to the BAI arm.

Visit tracking form

Adoption For clinic staff:
• Qualitative interview
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self-report with the TLFB (Table 2). Secondary alcohol-
related effectiveness outcomes include self-reported 
number of drinking days and self-reported drinks per 
drinking day. Supplemental alcohol-related effectiveness 
outcomes include self-reported alcohol before sex and 
alcohol abstinence stigma.

Alcohol outcomes will each be measured at 0, 3, and 12 
months. Phosphatidyl ethanol (PEth) levels, a biomarker 
of alcohol consumption [42–44], will be measured using 
DBS as a process measure.

Implementation outcomes
The study has two primary implementation outcomes: 
acceptability of the BAI among clinic staff and MSM, and 
feasibility of the BAI at the clinic level. Secondary imple-
mentation outcomes include adoption and penetration.

Acceptability will be measured both qualitatively and 
quantitatively. MSM and clinic staff will complete the 
4-item Acceptability of Intervention Measure (AIM) [45] 
after receiving the BAI, and after BAI implementation, 
respectively. The 15-item Mental Health Implementation 
Science Tools Acceptability Scale (mhIST), consumer 
version [46] and the mhIST 13-item provider version 
will also be administered simultaneously. Clinic staff will 
address acceptability in in-depth interviews as well.

Feasibility will be measured qualitatively among clinic 
staff at within 6 months of the final BAI delivery to an 
MSM participant, and quantitatively based on the BAI 
completion rate among MSM participants. The BAI com-
pletion rate will be defined as (1) completion of all four 
sessions among those who initiated at least one session 
and (2) completion of all four sessions among those who 
were assigned to the BAI arm; (3) completion of at least 
two sessions among those who were assigned to the BAI 
arm.

Adoption will be measured qualitatively among clinic 
staff within 6 months of the final BAI delivery to an MSM 
participant. Penetration will be measured among all 
MSM participants and defined as completion of at least 
one session among those assigned to the BAI arm.

Economic evaluation and measurements
The BAI has been found to be cost-effective for PWH 
[29]; however, implementation costs and its value in 
MSM clients with alcohol use problems has not been 
studied. In our study, we incorporated a suite of economic 
evaluation sub-studies to assess (1) the cost of BAI imple-
mentation, (2) the intervention delivery, (3) patient per-
spective costs during their care, (4) health-related quality 
of life (HRQoL), and (5) the cost-effectiveness of the BAI 
in the study’s target population. For the health systems 
costing, key outcome measure will be total implemen-
tation process cost of the BAI and per-patient interven-
tion delivery cost. For patient cost, the primary outcome 
will be cumulative total direct and indirect patient costs 
associated with care-seeking from screening to main-
taining PrEP. For HRQoL, we will use EQ-5D-5L-based 
health profiles collected for each patient into a value on a 
scale anchored at 1 (full health) and 0 (worst health state 
= death) based on the value set for Vietnam, which will 
represent the quality-adjusted-life years (QALY) estimate 
for each participant on average during the study partici-
pation [47]. For the cost-effectiveness analysis, we will 
estimate the incremental cost-effectiveness ratio (ICER), 
defined as [Ci − Ca]/[Ei − Ea] with Ci and Ca being the 
respective health systems costs of the intervention [i], 
inclusive of implementation costs, and assessment only 
[a], and Ei and Ea the corresponding effectiveness, meas-
ured in terms of QALY [48]. The ICER estimates will be 
measured against varied levels of the willingness to pay 
thresholds (WTP) to assess the overall cost-effectiveness 

Table 3  Definitions of PrEP outcomes

PrEP route Persistence definition

Oral daily Consistent PrEP prescription refills, from a participant’s PrEP initiation (or re-initiation) until a missed refill by >14 days for any reason

Event-driven Consistent attendance at each quarterly clinic visits with refills as provided by the clinician until a missed visit by >14 days for any reason

LAI Consistent receipt of injection every 8 weeks until missed injection by >14 days for any reason

PrEP route Adherence definition
Oral daily Two thresholds: ≥ 4 days/week, a threshold consistent with HIV prevention among MSM, and 7 days/week, indicating perfect adherence 

[57].

Event-driven Completion of the 2+1+1 regimen for every reported anal or vaginal intercourse event.

All routes of 
PrEP uptake

Risk-aligned PrEP use definition

PrEP use is consistent with concurrent risk behavior, including:
• persistent oral, event-driven or injectable PrEP
➢ clinician-approved PrEP discontinuation for reduced sexual risk
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of the BAI in our study population. Costs will be meas-
ured using direct observation and time-and-motion 
(TAM) studies, detailed prospective budgetary analysis, 
and surveys of both participants and key staff.

We will estimate the human resource requirements 
(using activity-based time estimates) and costs of all 
intervention-related activities, including the BAI, PrEP 
(including long-acting injectable, event-driven, and risk-
aligned approaches, accounting for adherence), screening 
for and treatment of HIV, and management of HIV-asso-
ciated complications.

Data collection and analysis
Formative data collection and BAI adaptation
Prior to RCT recruitment, adaptive and pilot phases were 
conducted to adapt intervention package and study tools 
to the context of MSM on PrEP in Vietnam. In-depth 
interviews were conducted with clinic staff and MSM 
PrEP clients to ensure that concepts, language, examples, 
and context of the BAI is culturally relevant to MSM, 
HIV risk, and PrEP persistence in adaptive phase. Data 
were analyzed to systematically adapt key BAI character-
istics to MSM in Vietnam acceptability while maintain-
ing the core structure [30, 49–51]. Key characteristics 
were the population-specific elements and structural fac-
tors that increase intervention efficacy, relevance. Two 
focus group discussions, one with MSM on PrEP and one 
with counselors from PrEP clinics from the four clinics 
(around 8 participants per focus group) to test compo-
nent of the adapted BAI. Feedback from the focus groups 
was utilized to further revise the adapted intervention 
package for pilot.

In the pilot phase, trained BAI counselors deliv-
ered the adapted BAI package to eight MSM on PrEP 
to assess intervention flow, comprehension, utility of 
information, motivation changes, and utility of behav-
ioral skill training. We also did pilot survey items, 
interview procedures to assess survey length, check 
response distribution, item comprehension, and data 
collection procedures with up to 10 MSM on PrEP. 
The results informed refinement and finalization of 
the BAI package and assessment tools for use in the 
RCT. Individuals who take part in the pilot did not 
participate in the RCT phase.

RCT data

Quantitative data  At baseline and each quarterly visit, 
we will measure PrEP use, alcohol use, and sexual behav-
iors. PrEP use will be monitored from the participant’s 
medical record, and from self-report at each study visit. 
HIV screening status will be conducted at every quar-
terly visit and STI testing for gonorrhea, chlamydia, and 

syphilis will be performed at baseline, and months 3, 6, 
and 12.

Analytically, we will conduct intention-to-treat com-
parisons between the two arms to assess effectiveness of 
the BAI at months 3, 6, and 12 for the PrEP outcomes and 
months 3 and 12 for the alcohol outcomes. All tests will 
be based on a nominal 5% two-sided type 1 error prob-
ability. Confidence intervals (CI) will have a nominal 95% 
coverage. Additional multivariable analyses will adjust for 
potentially important predictors of persistence, deter-
mined a priori, which include age, prior PrEP use, part-
ner living with HIV, perceived PrEP need, use of event-
driven PrEP, AUDIT-C score, number of sex partners, 
and frequency of condomless sex. Alternative predictors 
may be chosen if any of the proposed predictors have 
substantial statistical issues, such as low response fre-
quency or substantial missing data. We will also examine 
overall persistence using a generalized estimating equa-
tions (GEE) model with a logit link function and binomial 
error distribution to assess the outcome across time at 3, 
6, and 12 months.

TLFB hand-on training was conducted online in total 
nine 1-hour sessions at the beginning of the pilot phase 
to equip knowledge and skill for assessment team of 
study. To examine the primary outcome of number of 
heavy drinking days, we will use GEE with a Gaussian 
error distribution and identity link to compare the means 
of heavy drinking days between the two arms at 3 and 12 
months. The primary model will estimate effects across 
all time points; a secondary model will include an inter-
action term with time.

Quantitative tools used to measure acceptability were 
described above. Although a specific AIM cutoff has not 
been established [45], we provisionally consider an AIM 
score of ≥ 16 to reflect adequate acceptability. We will 
use descriptive analysis to determine if the intervention is 
acceptable and feasible.

For assessment of health systems perspective costs, 
we will perform an activity-based cost analysis for both 
implementation costs and intervention delivery costs 
using ingredients approach scale-up planning. Capi-
tal assets and start-up costs will be annuitized based on 
their expected useful life years (between 2 and 15 years) 
and discounted at 3–10%. All other resource use will be 
assessed as costs using ingredients approach. Common 
costs multiple activities and procedures will be appor-
tioned based on ratios of cumulative human resource 
time commitment measured from time assessment study. 
Patient costs include data on socio-economic status, 
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costs associated with the participants’ alcohol use, direct 
health care costs, and indirect costs associated with the 
participants’ illness. Cumulative total costs for each 
period and overall follow-up will be assessed for indi-
vidual patients. We will calculate the differences in the 
proportion of participants experiencing patient costs 
exceeding 20% (sensitivity analysis performed at dif-
ferent % levels) of individual and household income as 
well as income levels assessed based on the social capital 
approach between the intervention and control arms of 
the trial.

Leveraging individual participant level data on costs 
and effectiveness, we will evaluate the cost-effectiveness 
of the BAI intervention against the SOC, from the health 
systems perspective. Cumulative health systems costs 
measured for individual participants in the study will be 
used to estimate the differences in health systems costs 
between the BAI and SOC groups. Differences in effec-
tiveness will be assessed based on differences in HRQoL 
estimate obtained from EQ-5D-5L between the two 
groups, as an estimated number of QALYs gained by the 
BAI among MSM initiating PrEP relative to the SOC. 
As the WTP is largely unknown for the BAI in our study 
population context, we will explore a range of WTPs, 
starting with 1 x Vietnam’s Gross Domestic Product 
(GDP) per capita in the “net benefits” (NB) or “net-mon-
etary benefit” (NMB) approach (via generalized linear 
models with log-link) [52, 53] and generate the cost-
effectiveness acceptability curve.

For PrEP persistence and adherence, MSM lost to fol-
low-up will be considered not persistent and non-adher-
ent. For other outcomes, if there are missing >10% of 
observations, we will assess predictors of loss to follow-
up and apply multiple imputation under the assumption 
that data are missing at random conditional on observed 
data.

Qualitative data  To monitor the process of change 
in PrEP and alcohol-related outcomes, as well as BAI 
acceptability, we will conduct qualitative interviews with 
a subset of 40 RCT study participants, with 20 MSM in 
each arm. In this qualitative cohort, qualitative inter-
views will be conducted at months 3 and 12. At each in-
depth interview, we will ask participants about personal 
drinking and sexual behaviors, attitudes towards and 
perceptions around drinking, PrEP use, and if and how 
they have changed over time as well as their experiences 
in the study. Participants in the BAI arm will also be 
asked about BAI acceptability, including how they expe-
rience BAI, if the BAI is useful and acceptable for them 

and if the BAI would be applied for those with unhealthy 
alcohol.

We will also conduct in-depth interviews with SHP 
clinic staff (up to 15) and stakeholders from policy-ori-
ented agencies (up to 20) in Hanoi to explore feasibility 
and adoption of the BAI. In-depth interviews with SHP 
staff, including those who are BAI counselors, will be 
conducted after BAI training and within approximately 1 
month prior RCT initiation. These interviews will focus 
on BAI implementation barriers and facilitators, staff’s 
intent to sustain use of the BAI, and competing health 
priorities, resources, counselor skills, and clinic space 
for intervention implementation. We will also conduct 
in-depth interviews with staff from policy-oriented agen-
cies when the BAI is completed for all MSM participants. 
These interviews will explore and assess the feasibility of 
scaling up the BAI throughout Vietnam and intention to 
adopt the BAI, if it is effective.

All qualitative interviews will be audiotaped, tran-
scribed, and translated, for analysis using NVivo or simi-
lar software. Analysis will begin as data are collected so 
that topics for further exploration can be incorporated 
into ongoing fieldwork. Textual data analysis will involve 
five steps: (1) reading for content; (2) deductive and 
inductive coding; (3) data display to identify emerging 
themes; (4) data reduction; and (5) interpretation. Coded 
interviews will be compared and triangulated within 
study participants with multiple interviews and across all 
study participants. Findings from qualitative interviews 
will inform our understanding of the context and pro-
cesses that may underlie successful mechanisms for the 
BAI to be effectively delivered to MSM PrEP clients as 
well as refinements that may be needed for future scale-
up efforts.

Data management, safety monitoring, and adverse 
event reporting
Standard operating procedures (SOPs) will be created 
to outline procedures for data and forms processing, 
adverse event assessment, management, and other study 
operations. Data will be transferred to the central UNC-
Vietnam office in Hanoi, processed, and cleaned. The 
data manager will be responsible for coordinating Qual-
ity Control reports and data queries resolutions. All par-
ticipant information will be stored in locked file cabinets 
in areas with access limited to study staff. All records that 
contain names or other personal identifiers, such as loca-
tor forms and informed consent forms, will be stored 
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separately from study records identified by code number. 
All local databases will be secured with password-pro-
tected access systems.

Safety monitoring will be performed by an independ-
ent Data and Safety Monitoring Board (DSMB) commit-
tee comprised of researchers and persons in Hanoi with 
expertise in issues relevant to this study. The committee 
will meet before the trial begins, 1 year of commencing 
enrollment and at least annually thereafter. Blind interim 
analyses of the data will be conducted halfway through 
the follow-up period, when virtually all participants will 
have provided 6-month behavioral interim endpoints and 
presented blinded for the DSMB by an external statisti-
cian. All adverse events and social harms will be docu-
mented and reported to the principal investigators (PIs), 
Institutional Review Board  (IRB), and DSMB according 
to the SOPs.

Trial conduct is reviewed regularly by independent 
boards as well as the study team. The trial will be moni-
tored by an independent DSMB at least annually. The 
university and local IRBs review the trial progress annu-
ally to ensure ethical conduct and participant safety. The 
DSMB and IRB members and their review processes are 
independent from investigators and the sponsor. Addi-
tionally, the data management and assessment teams 
conduct various study procedures and data quality 
checks at each participant study visit. The data manage-
ment team submits quality assurance/quality control 
(QA/QC) reports monthly to the Evaluation Team and 
Operational Coordinating Center and biannually to the 
Protocol Committee for review and feedback.

Study committees’ roles and responsibilities
The study team comprises the Protocol Committee, 
Operations Team, and Community Advisory Board 
(CAB). The Protocol Committee leads the study and con-
sists of the PIs and co-investigators. The Protocol Com-
mittee has primary responsibilities of overseeing and 
facilitating the overall conduct of the study, developing 
the study protocol, making study decisions, and report-
ing the study results.

The Operations Team consists of the Operational 
Coordinating Center, Evaluation Team, and Clinical 
Team. The Operational Coordinating Center is primarily 
responsible for reviewing all study materials and proce-
dures; facilitating regular meetings among the Protocol 
Committee and Operations Team; facilitating and/or 
leading staff trainings; ensuring study activities are meet-
ing protocol requirements; tracking study progress, time-
lines, and decisions; preparing progress reports for the 
sponsor; and ensuring that all relevant IRB regulations 
are followed. The Evaluation Team directly oversees all 
day-to-day study activities, with primary responsibilities 

of conducting the study assessment visits and obtaining 
informed consent with study participants; developing 
SOPs; data management; quality assurance and quality 
control of data and procedures; and coordinating local 
IRB approvals. The Evaluation Team Research Manager 
supervises this team. The Clinical Team is responsible 
for conducting all recruitment and intervention activities 
with study participants and managing the intervention 
team. The Clinical Team Research Manager supervises 
this team.

The Protocol Committee meets weekly with the Oper-
ations Team to discuss study conduct, progress, and 
challenges. Additionally, the Operational Coordinating 
Center meets weekly with the Evaluation Team to discuss 
specific study issues and operations, and the Evaluation 
Team and Clinical Team meet weekly to coordinate day-
to-day study activities.

The CAB includes MSM eligible for PrEP, organiza-
tions serving MSM in Hanoi, and community and health 
leaders from Hanoi, and meets every 2 months. The CAB 
serves as a voice for the community and study partici-
pants and provides input on how the study can best serve 
and protect the interests and welfare of study partici-
pants and the community.

Sample size
RCT sample size and power calculation
For the primary effectiveness outcomes, the total number 
of MSM participants enrolled into the RCT will be 564, 
with a target of 282 participants in each of the two arms. 
Power calculations are based on a two-sided α=0.05, 80 
and 90% power, and a minimum clinically important dif-
ference in proportions of 0.15 for our primary outcome 
of PrEP persistence. We estimate study retention to be 
80% at 12 months, based on data retention in our previ-
ous trials [28]. With these assumptions, a sample of 564 
provides an analytical sample of 450 and 90% power to 
detect a prevalence proportion difference of 0.15 for our 
primary outcomes. Power for secondary outcomes is 
greater. For the number of heavy drinking days, we have 
sufficient power to detect a difference of ~0.3 days.

Discussion
To the best of our knowledge, this study is the first to 
assess the effectiveness and cost-effectiveness of the 
BAI among MSM with unhealthy alcohol use who initi-
ate PrEP in Vietnam or similar settings where alcohol 
use is widely accepted. This trial will simultaneously 
test the effectiveness of the BAI for addressing two 
important public health issues for MSM: PrEP persis-
tence and unhealthy alcohol use. The BAI was effective, 
cost-effective, and feasible for PWH on ART in Vietnam 
[28]—extending the use of the BAI to MSM initiating 
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or re-initiating PrEP is a logical step. The study popula-
tion of our previous BAI trial with PWH on ART was 
primarily people with a history of injection drug use; 
this BAI trial with MSM who initiate PrEP will develop 
a culturally acceptable manual for this new population. 
This trial will also assess appropriate mechanisms for 
the BAI to be effectively delivered to MSM initiating 
PrEP and provide information needed for future scale-
up if the intervention is shown to be effective.

In our previous trial, the effect of the BAI on PWH on 
ART was mediated through alcohol use and increased 
ART adherence. We expect there to be a similar mecha-
nism for the BAI among MSM initiating/re-initiating 
PrEP. We hypothesize that the BAI will lead to reduced 
alcohol use, better alcohol-related decision-making 
which in turn increase PrEP persistence. If MSM’s behav-
ioral risks change after receiving the BAI, we will iden-
tify those changes through HIV and STI testing, as well 
as detailed behavioral assessments. We anticipate that 
through its impact on alcohol use, the BAI may also lead 
to fewer STIs. Taken together, we believe that the BAI 
may have important health implications for MSM with 
unhealthy alcohol use.

This study addresses priorities for the future health of 
MSM in several ways:

First, the BAI has the potential to alter multiple health 
outcomes among MSM. Interventions to address alco-
hol reduction among MSM are “alarmingly scarce” 
[54, 55]. Yet, excessive alcohol use is both common and 
consequential among MSM. This proposed study has 
the potential to improve three interlinking health out-
comes [7] for MSM: excessive alcohol use, STIs, and HIV 
prevention.

Second, this intervention study is designed as a type 1 
hybrid RCT to expedite scale up of this study if the BAI 
is found effective. Many interventions are never taken 
to scale after their effectiveness is shown. Bringing an 
evidence-based intervention to scale requires careful 
implementation assessment. By combining the effective-
ness evaluation with preparation for implementation, the 
timeline for scale up is shortened dramatically, allowing a 
greater impact on MSM health in a shorter time.

Third, the study will evaluate a cost-effective and likely 
sustainable intervention model. As seen in REDART with 
PWH on ART, the short duration, feasibility, and accept-
ability of the BAI are keys to its potential for sustained 
impactful benefit to MSM in resource-limited settings.

Finally, the trial is designed to be integrated into an 
existing structure within the SHP clinic and enroll MSM 
who initiate or re-initiate PrEP at the clinic, providing an 
opportunity to evaluate the intervention in a real-world  

clinic setting to inform future scale-up [56]. By inte-
grating the BAI into an existing structure and enroll-
ing current PrEP clients, we will have the opportunity 
to access BAI acceptability among both MSM and the 
clinic staff.

Since the study is being conducted in a setting where 
alcohol use is considered a normative behavior, MSM 
PrEP clients with unhealthy alcohol use may not realize 
that their alcohol consumption is at a level that requires 
intervention. As a result, they may be reluctant to 
undergo the BAI. To help address this concern, our study 
staff will provide complete information about what exces-
sive alcohol use is, potential consequences of excessive 
alcohol use, and how the BAI is delivered, including its 
relatively short duration in screening session.

One of the expected benefits of the BAI is that MSM 
will reduce their alcohol use. If alcohol-related decision-
making is positively affected, MSM may also reduce their 
sexual risk behaviors, potentially eliminating their need 
for PrEP or shifting the need to event-driven PrEP. We 
will measure these changes in behavior and conduct sec-
ondary analyses to describe the potential mediators of 
changes in PrEP use over time.

Currently in Vietnam, long-acting injectable PrEP 
(LAI-PrEP) is not available. LAI-PrEP may become avail-
able during the study and the protocol has included adap-
tations for that possibility. Recently, the United State 
President’s Emergency Plan for AIDS Relief (PEPFAR) 
has proposed a donation of long acting injectable cabo-
tegravir for conducting a demonstration study evaluating 
acceptability and feasibility of LAI-PrEP implementation 
in Vietnam. While we have not seen challenges when the 
demonstrated study is conducted, our study team will 
keep eyes on preparation process for this demonstration 
study and decide on adjustment for our study if needed.

Conclusions
PrEP is an effective HIV prevention strategy for MSM 
when it is used as prescribed and persistently. Inter-
ventions to support PrEP adherence and persistence 
are crucial to ensure effective implementation of PrEP 
worldwide. In regions where heavy alcohol use is norma-
tive, alcohol reduction interventions may be needed to 
improve PrEP adherence among MSM PrEP clients. The 
BAI, which improved HIV outcomes among PWH with 
unhealthy alcohol use, is a logical intervention to adapt 
to the context of MSM using PrEP. This study will pro-
vide insight regarding the adaptation of the BAI to a new 
population. The trial will also shed light on the potential 
impact of targeting alcohol use reduction to improve 
PrEP persistence among MSM worldwide.
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Trial status
Protocol version 4.0 (2/22/2024). Recruitment is 
expected to begin on April 3, 2024, and complete in  
February 28, 2026.
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