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Abstract

Background: The prevalence of smoking remains high in many low- and middle-income countries (LMICs), including the
Southeast Asian nation of Cambodia. Smoking is especially hazardousfor peoplewith HIV. In Cambodia, approximately 43%-65%
of men with HIV and 3%-5% of women with HIVV smoke cigarettes. Thus, there is a critical need for cost-effective smoking
cessation interventions for Cambodian people with HIV. This paper describes the design, methods, and data analysis plans for a
randomized controlled trial assessing the efficacy of atheory-based mobile health smoking cessation intervention in Cambodian
people with HIV.

Objective: This 2-group randomized controlled trial compares the efficacy of a mobile health—based automated messaging
(AM) intervention versus standard care (SC) in facilitating smoking cessation among Cambodian people with HIV.

Methods: Cambodian people with HIV who currently smoke and are receiving antiretroviral treatment (target, N=800) will be
randomized to (1) SC or (2) the AM intervention. SC participants will receive brief advice to quit smoking, written self-help
materials, nicotine patches, and will complete weekly app-delivered dietary assessments for 26 weeks. AM participants will
receive all SC components (but will complete smoking-related weekly assessments instead of dietary assessments), in addition
to a fully automated tailored messaging program driven by the weekly assessments to facilitate smoking cessation. In the
Phase-Based Model of smoking cessation, the cessation processis partitioned into 4 phases: motivation, preparation (precessation),

https://www.researchprotocols.org/2023/1/e48923 JMIR Res Protoc 2023 | vol. 12 | e48923 | p. 1
(page number not for citation purposes)


mailto:thanh-c-bui@ouhsc.edu
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Bui et &
cessation (quit date to 2 weeks post quit), and maintenance (up to 6 months post quit). Our AM program targets processes within
these phases, including increasing motivation to quit, enhancing self-efficacy, obtaining social support, skillsto copewith nicotine
withdrawal symptomsand stress, and skillsto maintain abstinence. All participantswill complete baseline and 3-, 6-, and 12-month
in-person follow-up assessments. The primary outcomeis biochemically confirmed abstinence at 12 months, with 3- and 6-month
abstinence as secondary outcomes. Potential mediators and moderators underlying treatment effects will be explored, and
cost-effectiveness will be assessed.

Results. This study was approved by all relevant domestic and international institutional and ethical review boards. Participant
recruitment commenced in January 2023. Data collection is expected to conclude by the end of 2025.

Conclusions: By demonstrating the greater efficacy and cost-effectiveness of AM relative to SC, this study has the potential to
transform HIV carein Cambodiaand prevent tobacco-related diseases. Furthermore, it may be adapted for usein other Cambodian
populations and in other low- and middle-income countries. Ultimately, the AM approach to smoking cessation could greatly

improve public health in the developing world and beyond.
Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2023;12:e48923) doi: 10.2196/48923

Clinical Trials.gov NCT05746442; https://clinicaltrials.gov/ct2/show/NCT05746442
PRR1-10.2196/48923
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Introduction

Tobacco use remainstheleading cause of preventable morbidity
and mortality worldwide[1]. Although the prevalence of tobacco
use has declined in high-income nations in recent decades, the
prevalence of smoking remains strikingly high in many low-
and middle-income countries (LMICs) [2]. In Cambodia, for
example, national surveys haveindicated that 33%-43% of adult
men and 3% of adult women smoke cigarettes[3,4]. Thus, the
development and evaluation of sustainable tobacco cessation
interventions suitable for widespread implementation in
Cambodia are pressing public health needs.

Certain special populations, such as people with HIV, are
confronted with disproportionately high tobacco-related health
risks. Data from high-income nations indicate that tobacco use
represents aleading cause of mortality among people with HIV
[5-10]. Nonetheless, there are few efficaci ous tobacco cessation
interventions for people with HIV. The problem of tobacco use
among people with HIV appears to be even more critical in
Cambodia: available estimates indicate that 43%-65% of men
with HIV and 3%-5% of women with HIV smoke cigarettes
[11,12]. Although Cambodia has widespread coverage for
antiretroviral treatment (ART), no known efforts have been
made to provide tobacco treatment to ART recipients who
smoke. Thus, complementing ART with efficacious tobacco
cessation treatment offerstremendous potential to improve HIV
care and prolong life for people with HIV.

This paper describes the design, methods, and analysis plans
for an ongoing intervention trial with pharmacological and
behavioral treatment components, including afully automated,
smartphone-delivered intervention. Mobile health (mHealth)
interventions are proliferating in the United States, but efforts
to use similar approaches in Cambodia are extremely limited.
The World Health Organization (WHO) acknowledges that the
use of mobile and wireless technologies for health promotion
iscost-effective, scalable, and sustainablefor the least devel oped
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countries [13]. In addition, text messaging interventions for
smoking cessation have been shown to be effective [14,15],
cost-effective [16], and very affordable for tobacco control
globally [17-19].

We previously developed the mHealth-based intervention
approach discussed in this paper and completed a pilot study
with 50 Cambodian peoplewith HIV who smoked and received
care a an ART clinic. The results indicated that the
biochemically confirmed, 7-day point prevalence abstinence
rates at the 2-month follow-up were 40% in the group receiving
the mHealth intervention versus 8% in the standard care (SC)
control group (relative risk 5.0, 95% CI 1.2-20.5) [20]. This
study will evaluate the long-term efficacy of this intervention
with afully powered sample size.

In this study, we are conducting a 2-group randomized
controlled trial (RCT) to fully evaluate our mHealth-based
automated messaging (AM) intervention versus an SC approach
among Cambodian people with HIV who smoke. Specifically,
we will assess the long-term (12 months) efficacy of AM, and
we will conduct an economic evaluation to compare its
cost-effectiveness to that of SC. We will also explore potential
mediators and moderators underlying the associati ons between
AM treatment and smoking abstinence (M ultimedia A ppendix
1).

Methods

Ethics Approval

Funding for this study was provided by the National Cancer
Ingtitute in 2021 (U01 CA261598-01). It was approved by
Moffitt Cancer Center's institutional review board (IRB;
Advarra), which was selected to serve as the single IRB of
record for the research described in this protocol by all
parti cipating domestic institutions (#00000971), while the IRB
of the Ministry of Heath of Cambodia—the Cambodian
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National Ethics Committeefor Health Research—approved the
research conducted at sitesin Cambodia (NECHR #092).

Study Design

We are using a 2-group RCT to compare the efficacy of 2
smoking cessation interventions: our already-developed
smartphone-delivered AM intervention versus SC. Participants
are people with HIV recruited through ART clinics in Phnom
Penh. Following consent, participantswill berandomly assigned

Figurel. Tria schema CO: carbon monoxide.
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to 1 of the 2 study groups: SC (n=400) or AM (n=400).
Participants will be asked to complete in-clinic assessments at
baseline, and at 3-, 6-, and 12 monthsfollowing study enrollment
(Figure 1). All participants aso will complete brief weekly
assessments via smartphone. All staff-participant interactions
will be conducted to mitigate the potential spread of
SARS-CoV-2 and other infections. Should COVID-19—elated
risksincrease in Phnom Penh, we will adapt our procedures by
conducting all assessments and follow-ups remotely.
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Conceptual Framework for AM

Our AM intervention is based on the Phase-Based Model
(PBM), a theoretical framework that is specific to smoking
cessation [21]. The PBM partitions the cessation process into
4 phases: motivation, preparation (precessation), cessation (quit
date to 2 weeks post quit), and maintenance (up to 6 months
post quit); our project focuses on the 3 latter phases. The PBM
helpstoidentify challenges and opportunitiesthat smokersface
at each phase, explains underlying phase-specific mechanisms,
and facilitates the selection of intervention components and
measures. Several putative mechanisms are relevant across
phases and have been empirically shown to be reliably
associated with long-term abstinence. Theseinclude withdrawal
or craving, motivation to quit, positive or negative affect, coping
with stress and urges, self-efficacy, and perceived support
[21-25]. Assuch, the AM intervention specifically targetsthese
mechanisms.

Participants and Eligibility

There are currently 12 ART clinics or hospitalsin Phnom Penh
that serve approximately 18,800 registered ART patients [26].
We will begin recruitment at sites that serve larger volumes of
patients but may add additional clinic sites as heeded to reach
our accrual goals. Services provided include ART, ART
adherence and risk-reduction counseling, nutrition education,
and treatments for comorbidities other than tobacco use. Of the
ART patients seen at these clinics or hospitals, >90% are of
Khmer ethnicity, 49% of them are men, and 93% of them are
aged =18 years [12,26,27]. The mean levels of education are
seventh grade for men and fourth grade for women [28]. The
mean duration of ART is 5.7 years. Registered patients at the
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clinics have periodic prescheduled appointments (about once
per month for ART), further facilitating screening and tracking.
Study inclusion criteria are: (1) aged =18 years, (2) HIV
positive; (3) self-report of current combustible cigarette smoking
(smoked =100 cigarettes in a lifetime and currently smoke =1
cigarette per day); (4) willing to set a quit date within 2 weeks
of study enrollment; (5) able to provide written informed
consent; and (6) able to read Khmer (score =4 points on the
Rapid Estimate of Adult Literacy in Medicine—Short Form
[29]). Exclusion criteriaare (1) history of amedical condition
that precludes the use of nicotine replacement therapy (NRT),
(2) physician or clinician deemed ineligibleto participate based
on medical or psychiatric condition, or (3) enrolled in another
cessation program or use of other cessation medications.

Baseline Assessment and Randomization

All digibleindividualswill beinvited to participate. Individuals
interested in participating in the study will complete the
informed consent process. Enrolled participants will be
instructed to complete a tablet-delivered baseline
computer-assisted self-interview (CASI), which is managed
and delivered by an electronic data capture platform [30-32].
The use of an electronic data capture system that contains
programmed logic checks and skip patterns enhances both
accurate data collection across sites and timely and secure data
transmission. Research staff will help participants completethe
assessment if needed. The baseline assessment will take
approximately 40 minutes to complete. Enrollees will be
randomized to SC or AM viastratified randomization, with sex
assigned at hirth serving as the dtratification variable. All
participants will subsequently complete abrief training session
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on smartphone use and the smartphone app. Smartphones will
be loaned to participantswho need them. These procedureswere
followed in our pilot and were found to be feasible in the ART
setting.

Intervention Conditions

Standard Care

Participants randomized to SC receive brief advice to quit
smoking delivered by trained research staff and self-help
materials, including 2 fliers and a 32-page booklet. These
self-help materials are from Khmer Quit Now, a national
smoking cessation campaign in Cambodia, and are based on
theWHO's"A guide for tobacco usersto quit [33].” Participants
also receive an 8-week supply of NRT in the form of nicotine
patches, which is consistent with US Food and Drug
Administration recommendations and has been found to double
cessation rates in meta-analyses [34,35]. SC participants
complete brief weekly smartphone assessments (4 items) about
their diet for a 26-week period. The dietary assessments are
included to approximately equate the 2 conditions on the number
and frequency of assessments.

Automated Messaging

Participantsin the AM group receive the SC components (with
the exception of the dietary assessments) plus proactive
personalized messages for smoking cessation. The AM content
was adapted from the team’s previous efforts and designed to
tap the theoretical mechanisms described in the PBM (see
Conceptual Framework for AM) [20,36,37]. That is, treatment
content is designed to increase motivation, self-efficacy, use of

Figure 2. Insight app user interface example.
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coping skills, and social support and to reduce nicotine
withdrawal symptoms and stress. The AM treatment begins
immediately after enrollment and continues for a 26-week
period. The Insight platform is used to manage and deliver the
AM intervention and all weekly assessments [38]. The AM
intervention approach alowsfor several levelsof persondization
for each participant, as it leverages the adaptive capabilities of
the Insight platform. First, at baseline, participants are asked
several questions about past quit attempts, preferred coping
skills, and the presence or fear of specific health conditions.
M essagestail ored to these responses are delivered automatical ly
throughout the treatment period. Second, there are different
messages for different cessation phases to ensure that the AM
intervention targets critical mechanisms of each phase. Phase
identification is based on modified PBM definitions;
specifically, preparation (enrollment to quit date), cessation
(quit date to week 4 post quit date), and maintenance (weeks
4-26 post quit date) [39]. Third, participants are asked to
complete brief (4-8 items) smartphone-delivered assessments
during each week of the AM treatment course. Some questions
vary depending on the phase (eg, current level of intrinsic
motivation for preparation or maintenance phases) and other
questions are asked in all phases (eg, smoking statusin the past
week and self-efficacy level). Intervention content (eg, types
and freguencies of messages) is based on responses to these
weekly assessments and participant phases. Our EndIT-Pilot
results demonstrated that the app (Figure 2) worked very well,
including being compatible with the 3 largest Cambodian
cellular networks, properly delivering messages and weekly
assessments, and reliably collecting and transferring datato our
encrypted server [20].

41 4 PM Thu, November 30 ﬁ b
— 17
= OJ
Wi-Fi Location Sound Auto Bluetooth
rotate
B o— 0
Qutdoors

Scheduled Message

grmegnenannl Wodhal mows ol
amafwe ybstiuuzusin d8iun (03-01 risk)

12.09 PM

v oK

(03-cancer risk)

NOTIFICATION SETTINGS

Scheduled Message
minATn§enw;smiAsigis lsmaswlasad
sUMiAIEh GheimeyaneEA mmAEE

1200 PM

/| OK

Cellcard

https://www.researchprotocols.org/2023/1/e48923

RenderX

JMIR Res Protoc 2023 | vol. 12 | e48923 | p. 4
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

M easures

Overview
CASI assessments occur in-clinic at baseline and at 3, 6, and

Table 1. Study assessments.

Bui et al

12 months. Participants a so complete brief, weekly assessments
via smartphone for the first 6 months of the study. Table 1
summarizes study measures at each assessment.

Variable type and measure Baseline Weekly? In-clinic follow-up (3,
6, and 12 months)
Descriptorsor potential moderators
Demographics; hedlth literacy [40] O ob
Alcohol and drug use [41,42]
CD4 lymphocyte count, viral load, tuberculosis coinfection, COVID-19—related variables, 0
other health outcomes
Dependence—Heaviness of smoking index [43]
Self-report measures of antiretroviral therapy adherence [44] g
Adherenceto treatment app
Duration of phone on or off; numbers of messages or images or videos delivered, opened, and ¢ e e
marke_d as viewed; numbers of weekly assessments opened and completed; data syncing fre-
quencies
Phase-based model mechanisms
Wisconsin Smoking Withdrawal Scale (WSWS-2) [45] 0 b
Reasons for quitting (intrinsic and extrinsic) [46] O a
Contemplation Ladder [47,48] O ad ad
Kessler Psychological Distress Scale (K6) [49] O Ob a
Positive and negative affect schedule (I-PANAS-SF) [50] O Ob ad
Multidimensional Scale of Perceived Social Support [51] 0 O
Self-Efficacy (related to smoking cessation) [52] b
Economic evaluation
Five-level EQ-5D (EQ-5D-5L ; for quality-adjusted life years calculations) [53] O O
Primary outcome
Smoking status (includes nicotine replacement therapy adherence, number of quit attempts, [ b O
days smoking or abstinent, and other products) [54]
Expired carbon monoxide [54] O O

@elivered via smartphone app.
PBrief versions of the scales.

®Documented by digital date or time stampsin the smartphone app's activity log.

In-Clinic Assessmentsat Basdline, 3-, 6-, and 12-Month
Follow-Ups

Three forms of data are collected at these time points: CAS,
expired carbon monoxide (CO) assessed with a CO monitor
(CoVita Breath CO) to verify smoking status biochemically,
and medical record data. The CAS| assessment isadministered
at baseline (requires approximately 40 minutes to complete)
and at each in-clinic follow-up visit (requires approximately 20
minutes to complete). Medical records are used to collect
participants’ clinical information (with participants consent),
including most recent CD4 counts, viral loads, medication,
tuberculosis diagnosis or treatment, and other HIV-related or
health conditions. Currently, ART patients at the selected clinics
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have CD4 Iymphocyte count and viral load tests every 3-6
months. However, if participants medical recordsdo not contain
their CD4 lymphocyte count and viral load test results collected
within the last 90 days, participants will be asked to provide a
blood sample for these tests, following the current testing
protocols at the ART clinics. At the final 12-month follow-up,
we aso will ask AM participants open-ended questions
regarding usability, factors or features that helped them quit,
barriers to cessation and how to overcome these barriers, and
areas for improvement to the AM treatment program.
Participants are compensated US $15 (~60,000 Cambodian
riels) for each in-clinic visit.
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Brief Weekly Smartphone Assessments

Participants are asked to compl ete brief weekly assessmentsvia
smartphones for 6 months, delivered by the Insight app
(University of Oklahoma). Participants in AM receive 4-8
guestions as described in the Automated Messaging section.
Although completion of these brief treatment-driving
assessments could be conceptualized as part of the AM
treatment, wewill attempt to balance the effects of these weekly
contacts between the treatment groups. Therefore, participants
in SC are dso asked to complete a brief 4-item weekly
assessment viathe app. However, questions for SC participants
are about diet. Participants’ responses are encrypted and stored
on smartphones and synced to our secure server whenever a
connection is active. Thus, our team has near real-time access
to responses and we are able to track adherence carefully.

Primary Outcome

The primary outcome is smoking status 12 months post
enrollment. Abstinence is defined as biochemically confirmed
self-reported 7-day point prevalence abstinence with expired
CO <6 ppm [54]. Secondary outcomes include 3- and 6-month
biochemically confirmed abstinence. We will consider several
other common outcomes, such as self-reported abstinence, length
of abstinence, and number of quit attempts.

Data Analysis Plan

Aim 1: Conduct an RCT to Evaluatethe Efficacy of AM
for Cambodian People With HIV Who Smoke

H1: At the 12-Month Follow-Up, Smoking Abstinence Will
Be Higher in the AM (vs SC) Group

The primary outcome is biochemically verified 7-day point
preval ence abstinence at the 12-month follow-up. The primary
abstinence analysiswill beintention-to-treat, with patientswho
do not complete the follow-up assessments considered to be
smokers; however, wewill explore other approachesfor dealing
with missing data (see Missing Data and Dropouts below).

To estimate the effect of AM on abstinence rates while
accounting for the potential clustering of participants recruited
from multiple clinic sites, we will use generalized linear mixed
models (GLMM) analyses in which intervention groups (AM
vs SC) will be estimated as a fixed effect, while the clinic will
be modeled as a random effect nested within the treatment
condition. Specifically, log binomial mixed modelswill beused
to estimate therelativerisk of quittinginthe AM (vs SC) group.
Although groups should be similar in baseline characteristics
due to randomization, we will explore models that control for
any demographic or clinical variablesthat differ between groups
at baseline. We will also use GLMM to examine changes in
abstinence rates over time while accounting for relevant baseline
covariates. Similar GLMM or methodology, as appropriate for
each outcome variable, will be used to examine other
smoking-related variables, such as continuous abstinence,
prolonged abstinence, and quit attempts. Statistical analyses
will be performed using SAS (version 9.4; SAS Institute, Inc).

Missing Data and Dropouts

Although treating participants lost to follow-up as “not
abstinent” has been awidely used analytical strategy in smoking
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cessation studies, some researchers have pointed to potential
problems with this “intent to treat” approach, especially when
comparing treatment arms with differential dropout rates [55].
Thus, we will conduct sensitivity analysesto test for treatment
differences assuming different missing data mechanisms. For
example, wewill consider amultipleimputation approach based
on smoking-related patient characteristics at baselineaswell as
demographics to account for potential missing-at-random
mechanisms. We also will explore pattern-mixture and selection
models to account for potentid (and  likely)
mi ssing-not-at-random mechanisms[56]. Similar findings based
on these sensitivity analyses will strengthen our study
conclusions.

Aim 2: Conduct an Economic Evaluation to Compare
the Cost-Effectiveness of the 2 Smoking Cessation
I nterventions (AM vs SC)

H2: AM Will Be More Cost-Effective Than SC

Information on costs and cost-effectiveness is especialy
important for decision makersin LMICs, asthese countriesare
particularly resource constrained. Evidence of cost-effectiveness
iscritical for our partnersin government agenciesto implement
and ultimately to scale up the AM program at ART clinics
throughout Cambodia. To facilitate decision-making of
stakeholdersin the public sector, the cost-effectiveness analysis
(CEA) will be conducted from the perspective of the
governmental service providers.

M easures of Costs and Collection of Cost Data

For AM and SC, the costs associated with implementation will
comefrom 4 sources: study personnel, capital costs, production
of materials, and distribution of materials. If existing resources
are used without charge (eg, office space or computers), we will
estimate these costs, given that they would be required for
implementation. Wewill not include the cost of the smartphones
because once the efficacy of AM is established, implementation
will capitalize on the wide availability of mobile devicesin the
community and will not involvethe distribution of these devices.

M easur es of Effectiveness

Two commonly used measures of effectiveness, number of
quitters and years of life saved (YOLS) [57], will be used to
compare with other CEAs of smoking cessation interventions
published in the literature. The number of quittersin each arm
will be extracted from the 12-month abstinence assessment. We
will extrapolate from abstinence to YOLS using a published
algorithm that models YOLS per quitter [58]. We will revise
the algorithm using more current estimates of age-specific
smoking-attributable deaths from tobacco [59], adjusting for
reduction in survival for people with HIV. We also will include
quality-adjusted life years, which will be calculated based on
the five-level EQ-5D (EQ-5D-5L). The EQ-5D-5L isthe latest
version of the EQ-5D health—related quality of life questionnaire
and has been transglated into Khmer [53].

Analysis
We will summarize findings from the CEA in terms of the

incremental cost-effectivenessratio, calculated asthe difference
in mean costs between the AM and SC treatments divided by
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the difference in mean effectiveness between the 2. The
incremental  cost-effectiveness ratio estimates additional
resources needed to achieve anincreasein 1 unit of effectiveness
and is compared with a commonly published threshold value,
which is 3 times the gross domestic product per capita for
LMICs according to WHO recommendations [60]. We will
assess both short-term and long-term economic impacts of the
interventions. To obtain the 95% Cls, we will apply
nonparametric bootstrapping methods to the person-level data
[61]. We will conduct 1-way sensitivity analyses to examine
the impact of alternative measures of cost and outcomes or key
assumptions. We will then apply the Bayesian approach to
construct the cost-effectiveness acceptability curve and conduct
probabilistic sensitivity analysis [62,63]. We will conduct the
Bayesian analysisusing WinBUGS (BUGS Project), with costs
modeled as a gamma or lognormal distribution and abstinence
as abinomial distribution [64].

Aim 3 (Exploratory): Explore Potential Mediators and
Moderators Underlying the Associations Between
Treatment Group and Abstinence

Wewill explore potential mediators and moderators underlying
the associations between treatment group and abstinence, as
informed by the PBM. We will compare the magnitude of the
mediated effects of AM treatment on the outcome of abstinence.
Potential mediators include NRT adherence, nicotine
withdrawal, motivation, self-efficacy, social support, coping
with stress, and positive or negative affect. We also will
investigate moderators of the relationship between the treatment
group and abstinenceto determine the types of participantswho
may benefit most from AM treatment. We will explore
biological sex, HIV stage (as measured by CD4 count and viral
load), ART adherence, presence and treatments of common
comorbidities (eg, tuberculosis), illicit substance use, and
nicotine dependencelevel as possible moderators. Although we
anticipate a small proportion of women in our study, we will
make every effort to explore the potential moderating effect of
biological sex on the association between treatment arm and
abstinence.

Results

Participant recruitment commenced in January 2023, with al
data expected to be collected by the end of 2025. Frequent data
analyses to monitor participant performance will occur during
the recruitment and follow-up periods, with final data analysis
to occur after data collection concludes.

Discussion

This project capitalizes on a strong, collaborative partnership
among researchers at Moffitt Cancer Center, University of
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Oklahoma Health Sciences Center, The University of Texas
MD Anderson Cancer Center, and 3 national governmental
agencies that are comprehensively responsible for HIV/AIDS
control and care in Cambodia. The investigative team consists
of US and Cambodian experts in tobacco, HIV, economic
evaluation, mHealth, and health care administration. If our
findingsindicate that AM is efficacious and cost-effective, our
collaboration with influential Cambodian governmental agencies
will facilitate wide-scale implementation to HIV clinics across
the country. Thus, the project hasthe potential to transform HIV
care delivery throughout the country and to reduce
tobacco-induced morbidity and mortality significantly.

Cigarette smoking among people with HIV represents a global
public health problem. This issue is even more striking in
Cambodia due to a high smoking prevalence in people with
HIV and alack of cessation treatment effortsfor this population.
Available data (ie, high smartphone ownership rates in
Cambodia and high ART coverage) suggest that our approach,
which involves recruiting participants from ART clinics and
using smartphonesto deliver a cessation intervention, represents
an ideal and highly feasible way to address this public health
problem. Existing data also suggest that Cambodians are
receptiveto mHealth interventions, and our promising datafrom
the EndIT-Pilot support the feasibility, acceptability, and
preliminary efficacy of our approach [20]. This project will
provide valuablelong-term efficacy datafor the AM intervention
in a large population of Cambodian people with HIV. Given
AM’s potential as a feasible, scalable, highly affordable, and
cost-effective standalone intervention, the proposed work has
the potentia to transform HIV care delivery throughout
Cambodia. Sustainability and widespread adoption potential
are further enhanced by the direct involvement of Cambodian
governmental health agencies. In addition, AM could potentially
be integrated with other mHealth services for HIV/AIDS care,
such as ART adherence and tubercul osis prevention or treatment.
AM also has the potential to be broadly adapted for other
populationsin Cambodiaand other LMICsto addressthe critical
need for tobacco treatment. Finaly, very little evidence to
support the efficacy and cost-effectiveness of smartphone-based
tobacco cessation treatment is available in LMICs [65], and it
is largely unknown whether effective cessation interventions
from high-income countries are transferable and applicable to
LMICs. Therefore, our work will help to answer critical
questions including what types of tobacco cessation
interventions can be effectively introduced to LMICs and
whether thistype of mHealth intervention is more cost-effective
than alternative treatments in settings with low-cost mobile
phone services.
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