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Abstract
Background: Men who have sex with men (MSM) are at a disproportionate risk for HIV infection and common mental disorders
worldwide. In the context of HIV, common mental disorders are important and are frequent drivers of suboptimal prevention and
treatment outcomes. Mobile ecological momentary assessments (EMAs), or the repeated sampling of people’s behaviors and
psychological states in their daily lives using mobile phones, can clarify the triggers and HIV-related sequelae of depressive-anxious
symptoms and contribute toward the design of ecological momentary interventions (EMIs) that cater to the contextually varying
needs of individuals to optimize prevention and treatment outcomes.
Objective: This study aims to characterize the feasibility and acceptability of mobile EMA among high-risk MSM in Hanoi,
Vietnam. It aims to evaluate the perceived relevance, usability, and concerns of this group with regard to the content and delivery
of mobile EMA and the potential of leveraging such platforms in the future to deliver EMIs.
Methods: Between January and April 2018, a total of 46 participants were recruited. The participants completed 6 to 8 mobile
EMA surveys daily for 7 days. Surveys occurred once upon waking, 4 to 6 times throughout the day, and once before sleeping.
All surveys queried participants’ perceived safety, social interactions, psychological state, and mental health symptoms. The
morning survey further queried on sleep and medication use within the past 24 hours, whereas the night survey queried on sexual
activity and substance use and allowed participants to share an audio recording of a stressful experience they had that day. At the
end of the week, participants were interviewed about their experiences with using the app.
Results: Participants completed an average of 21.7 (SD 12.7) prompts over the 7-day period. Excluding nonresponders, the
average compliance rate was 61.8% (SD 26.6%). A thematic analysis of qualitative interviews suggested an overall positive
reception of the app and 5 recurring themes, which were centered on the relevance of psychological and behavioral items to daily
experiences (eg, mental health symptoms and audio recording), benefits of using the app (eg, increased self-understanding),
worries and concerns (eg, privacy), usability (eg, confusion about the interface), and recommendations for future design (eg,
integrating more open-ended questions).
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Conclusions: Mobile EMA is feasible and acceptable among young MSM in Vietnam; however, more research is needed to
adapt EMA protocols to this context and enhance compliance. Most participants eagerly provided information about their mental
health status and daily activities. As several participants looked toward the app for further mental health and psychosocial support,
EMIs have the potential to reduce HIV and mental health comorbidity among MSM.
(JMIR Form Res 2022;6(1):e30360) doi: 10.2196/30360
KEYWORDS
men who have sex with men; HIV; mental disorder; ecological momentary assessment; mobile phone; mHealth; sexual minorities;
pilot projects

Introduction
Background
Approximately one-third of people living with HIV worldwide
meet the criteria for a common mental disorder (CMD), such
as depression and anxiety [1-4]. Among men who have sex with
men (MSM) specifically, the prevalence of CMDs may be
magnified, with an estimated 35% reporting a history of suicidal
ideation worldwide [5], 43% living with HIV reporting
depression [6], and at least one-third in the United States
meeting criteria for past-year alcohol use disorder [7]. The
pronounced stigma, vulnerability to intimate partner violence,
discrimination, and criminalization of same-sex sexual activities
that this group confronts worldwide may have multiplicative
effects on the development and maintenance of CMDs [8-10].
In the context of HIV, CMDs are the important and frequent
drivers of suboptimal prevention and treatment outcomes.
Depression has been found to be associated with a reduced
likelihood of initiating antiretroviral therapy (ART) [11], lower
ART adherence [12-14], increased mortality risk [15], and
accelerated HIV progression [16]. Although anxiety disorders,
including posttraumatic stress disorder (PTSD), have been less
frequently investigated in the context of HIV, growing evidence
suggests that they can reduce the likelihood of achieving at least
80% adherence [17,18]. Anxiety may also increase sexual
transmission risk behaviors, suicidal ideation, and cognitive
impairments [2]. Among those HIV–, CMDs are linked to
hazardous drinking [19], inconsistent condom use [20-22], and
lower pre-exposure prophylaxis (PrEP) adherence [23], all of
which increase the risk of HIV transmission.
Smartphones and other information and communication
technologies have become increasingly attractive options for
optimizing prevention and treatment strategies. Given their
accessibility, affordability, and availability, these digital
technologies promise to widen access to health care generally
and specifically among vulnerable groups by lowering costs
and the traditional barriers (eg, stigma and access) hindering
participation. Mobile health (mHealth), or the delivery of
interventions and other health services via digital technologies,
can take the form of SMS text messages, multimedia messages,
mobile apps, and social media campaigns, among other options.
mHealth interventions have shown promising results in
improving medication adherence [24,25], health care
engagement [24,26,27], and other health-promoting behaviors
such as engagement in physical activity [28-30] in diverse
populations. Furthermore, mHealth may be an acceptable and
feasible approach for delivering care, including mental health
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care, to MSM both in high-income countries and low- and
middle-income countries (LMICs), including Malaysia, China,
India, Thailand, and Vietnam [31-40]. This is because MSM
are often early adopters of technology and may already use such
platforms to access health information and search for sexual
partners [34,41]. A recent survey of young MSM between the
ages of 18 and 24 years found that approximately 70% were
willing to participate in a web-based or mobile HIV prevention
program, whereas only 1% would attend in-person programs
exclusively [33]. As the access to and use of digital technologies
do not appear to differ by mental health burden or HIV risk
[42,43], mHealth may be a particularly attractive option for
engaging underrepresented groups in settings where services
are scarce.
Given the heterogeneity of risk among MSM [44-46], mHealth
may further enable the tailoring of mental health and
psychosocial interventions to the members’ individually varying
needs. However, one of the key limitations of the literature on
mental health and HIV acquisition risks and treatment is its
reliance on cross-sectional data, whereupon participants are
tasked to recall symptoms or behaviors unfolding weeks or
months prior. Recall can bias individuals to particular events,
for instance, by increasing the salience of negative memories
when depressed [47], modifying the memory of past judgments
when providing new information [48], and skewing estimates
of symptom severity based on its peak or most recent
occurrences [49]. Similarly, although these data allow for
estimations of an event frequency (eg, an experience of
heightened depressive symptoms or a sexual encounter), they
provide little information about the contextual factors leading
up to, during, or after the event, that is, on the triggers and
HIV-related sequelae of depressive-anxious symptom
experience.
Mobile ecological momentary assessments (mEMAs), or the
repeated sampling of individuals in real time during the flow
of their everyday lives using mobile phones, can reduce the
impact of these biases and provide the high-resolution data
necessary to model these relationships longitudinally within an
individual. Comparisons of ecological momentary assessment
(EMA) to retrospective approaches using calendars or audio
and computer–assisted self-interviews have suggested that the
retrospective approaches may contribute to the underestimation
of sexual and substance use behaviors by as much as 50% and
lead to distortions in specific details, including partner
characteristics [50,51]. Comparing EMA reports of patients’
experience of side effects associated with antidepressant use
with their reports to their general practitioner, 1 study found
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that although 43% of the patients reported experiencing
dizziness in the moment, <20% of them reported this to their
general practitioner [52]. By clearly delineating the relationships
between mental health and HIV risk-taking behaviors, mEMA
approaches may thus contribute to a scientific understanding
of what drives differentials in temporary and long-term treatment
compliance, outcome, and cessation. This can inform the design
of ecological momentary interventions (EMIs) that cater to the
dynamically changing risks of individuals across time and
context.

Objective
Although many mHealth studies have been implemented in
LMICs [53], to our knowledge, only 1 mEMA study has been
conducted in an LMIC. Specifically, Soong et al [54] evaluated
the feasibility and acceptability of monitoring tobacco use in
urban India and found lower compliance (46%) than is typical
in substance use research conducted in high-income countries
(65%-92%). This suggests the need to evaluate how EMA
protocols can be adapted to low-resource settings and
particularly vulnerable populations to maximize their feasibility,
acceptability, and usability for future intervention design.
Although there is a lack of consensus on how such protocols
should be culturally adapted, qualitative methods can be
particularly beneficial in understanding the target population’s
needs and contexts of use. Integration of the target population’s
input into the design process can increase the perceived
ownership of the technology and optimize the relevancy, uptake,
and eventual utility of the platform. Thus, this study sought to
determine the feasibility and acceptability of an mEMA app
focused on the behavioral and psychosocial linkages between
mental health and HIV-related behaviors among high-risk MSM
in Hanoi, Vietnam. In Vietnam, MSM continue to experience
significant HIV and mental health burdens amidst decline among
other key populations [55-58]. The findings from this study can
optimize the design of future mEMA protocols and lay the
foundation for EMIs tailored to this population.

Methods
Study Design
This study recruited participants from an existing pool of MSM
(n=198) who had previously participated in a study examining
the association between HIV and PTSD in Hanoi, Vietnam [59].
All participants in the original sample were recruited from sexual
health clinics and community-based organizations in Hanoi,
were between the ages of 18 and 29, had reported having
engaged in anal intercourse with a same-sex partner within the
past 6 months, and had a smartphone.
From the existing pool of participants who had agreed to be
recontacted (190/198, 96%), a subsample was derived based on
the HIV serostatus and probable PTSD diagnosis of individuals,
which was indicated by their scores on the Modified
Posttraumatic Stress Scale [60]. The criteria for PTSD are
dependent on the presence of a criterion A trauma (death, the
possibility of death, or serious bodily harm, or actual or
threatened sexual violence) alongside at least one intrusive
symptom, three avoidance or numbing symptoms, and two
hyperarousal symptoms that have been present for at least one
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month, as indicated on the Modified Posttraumatic Stress Scale.
A total of 4 PTSD-HIV strata (PTSD+/HIV+, PTSD+/HIV–,
PTSD–/HIV+, and PTSD–/HIV–) were created, and a list of
individuals belonging to each group was randomly generated.
Individuals were recontacted in that order.
Upon enrollment, participants completed assessments of their
mental health and sexual and drug use history. The study staff
then instructed the participants on how to install a secure web
app enabling real-time data collection, KoBoToolbox [61], on
their smartphones. Briefly, the participants were first added to
the KoBo system and then sent a link to download the web app
onto their phone, where it could then be accessed. The web app
was powered by Enketo and specifically designed for
low-resource settings. Other countries where KoBo has
previously been implemented include Vietnam, Indonesia,
Ghana, and Malawi [62,63]. This platform was selected as it
was free and open source, adaptative in a range of challenging
contexts with varying Wi-Fi availability, and had accessible
features that could be further expanded and customized
depending on user feedback during the exit interview. Data
collected through KoBo were stored on a secure server hosted
by Amazon Web Services, which provided network and
infrastructure security and monitored host and end point security.
Only the study staff had access to the data. Screenshots of the
app are provided in Figure 1.
After KoBo was installed, the participants were asked to
complete a sample survey. The study staff were available to
answer any questions or concerns. During the next 7 days, the
participants were prompted to complete 6 to 8 surveys daily: 1
survey every morning upon waking (morning survey), 4 to 6
surveys at random time points throughout the day (midday
survey), and 1 survey before sleeping (night survey). Most
prompts occurred during midday. This decision was motivated
by our scientific interest in understanding the dynamic
interactions between PTSD and HIV-related risk-taking
behaviors. Specifically, one of the features of PTSD is emotional
lability or intense, unpredictable, and frequent shifts in
emotional experience [64]. Emotional lability can hinder social
relationships and functioning and contribute toward risk-taking
behaviors. Repeated sampling of emotions, symptom
experiences, and social experiences throughout the day would
enable us to characterize emotional lability and the trajectory
of symptoms and affective experiences leading up to a
risk-taking episode. Through this study, we thus aim to test the
acceptability and feasibility of such a granular measure of daily
experience among a high-risk population.
Prompts were structured around participant-provided schedules
and delivered randomly in 1- to 3-hour windows; the windows
were approximately 30 minutes apart (eg, 7:30 AM to 9 AM
and 9:30 AM to noon). With each prompt, participants received
an SMS text message, reminding them to complete their survey
on KoBo within the next 30 minutes. If the participants were
unable to respond within that time frame, they were instructed
to wait until the next prompt. Each morning and night survey
could be completed in approximately 3 to 7 minutes, whereas
midday surveys were completed in approximately 3 to 5
minutes. Prompts were uploaded automatically upon completion
JMIR Form Res 2022 | vol. 6 | iss. 1 | e30360 | p. 3
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if internet access was available; otherwise, they were stored
locally on the participants’ smartphones.
At the exit session, participants were interviewed about their
experiences using the app, including their motivations for
participating, perceived benefits or drawbacks of using the app,
any worries or concerns they experienced, and their
recommendations for future research. Interviews were
semistructured and conducted in Vietnamese by trained research
staff. Questions were open ended and intended to elicit feedback

Trang et al
on the content, appearance, and functionality of the app.
Participants were compensated
150,000 (US $6.45) for
completing the exit interview, which averaged 20.4 (SD 17.1)
minutes. For each EMA survey they completed, the participants
were additionally compensated
7000 (US $0.30). The
maximum amount individuals could be compensated for
participation in the EMA component of the study was
(US $15.05).

350,000

Figure 1. Screenshots of the mobile ecological logical momentary app that was powered by Enketo and piloted among young men who have sex with
men (N=46) in Hanoi, Vietnam.

Ethical Considerations
The study was approved by the institutional review boards of
Emory University (approval number: IRB00097736) and Hanoi
Medical University (approval number: IRB00088463). All
participants were provided detailed information about the study
procedures and expectations, risks, and benefits before their
providing of written consent. The participants were told that
they could choose to discontinue the mobile surveys at any
point.

Measures
In all surveys (morning, midday, and night), participants
answered a standard set of questions. At each survey, the
participants reported their current location, including perceived
safety, and number of social interactions since the last prompt.
For their most recent interaction, participants were asked to
identify their relationship to that individual (eg, friend or sibling)
and rate the ease of the interaction, the quality of the interaction,
and their perception of what the other person had thought of
them on a 7-point Likert scale. In addition, participants were
asked to rate the degree to which they felt safe on a 6-point
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Likert scale and report whether they had experienced a range
of PTSD and somatic symptoms (yes or no) within the past hour.
Emotional states were assessed by asking the participants to
rate the intensity of their emotions using the Positive and
Negative Affect Schedule [65]. In only the morning survey, the
participants were asked about their sleep (eg, times and quality)
and ART or PrEP use within the past 24 hours.
For the night survey, sexual and drug use behaviors and desires
within the past 24 hours were additionally assessed. For each
reported sexual activity, the participants answered questions
about the sexual act (eg, anal and oral), the sex of the partner,
the nature of their relationship (eg, stable and casual), condom
use, and drug use during sex. Finally, in the night survey, the
participants were asked to recollect, in an audio recording, an
event within the past 24 hours that made them tired, anxious,
or stressed about the future. They were instructed to freely
associate, in detail, the potential causes, consequences, or
scenarios associated with this event, including their feelings
about what has occurred or could have occurred. Table 1 shows
how these different modules were distributed across the
morning, midday, and night surveys.
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Table 1. Modules in the morning, midday, and night surveys administered to young men who have sex with men (N=46) in Hanoi, Vietnam, between
January and April 2019.
Variables

Morning prompt

Midday prompt

End-of-day prompt

Time

✓

✓

✓

Location

✓

✓

✓

Whether someone else is present and their identity

✓

✓

✓

In their most recent interaction, the quality of interaction

✓

✓

✓

In their most recent interaction, the ease of interaction

✓

✓

✓

In their most recent interaction, perception of what the person thought of them

✓

✓

✓

Perception of the level of safety at the time of the survey

✓

✓

Time they went to sleep and woke up

✓

Self-rated quality of sleep and current tiredness level

✓

Experience of different emotions (eg, anger) and somatic symptoms (eg, dizziness)
within the past hour

✓

✓

Experience of difficulty in concentrating or regulating emotions or behaviors within the ✓
past 24 hours

✓

✓

✓

Use of PrEPa or ARTb within the past 24 hours

a

Level of stress at the moment and cause

✓

Experience of different PTSDc symptoms since the last prompt

✓

Desire for different substances since the last prompt

✓

Use of any substances since the last prompt

✓

Experience of different emotions (eg, anger) and somatic symptoms (eg, dizziness) at
the moment

✓

Experience of different PTSD symptoms within the past hour

✓

Desire for different substances at the moment

✓

Sexual activity within the past 24 hours

✓

Substance use within the past 24 hours

✓

Exposure to drugs or other substances

✓

Stressful experience within the last 24 hours (audio recorded)

✓

PrEP: pre-exposure prophylaxis.

b

ART: antiretroviral therapy.

c

PTSD: posttraumatic stress disorder.

Measures of PTSD and somatic symptoms, as well as Positive
and Negative Affect Schedule, had previously been culturally
adapted using the 5-step translation process by van Ommeren
et al [66]: (1) translation, (2) review by mental health
professionals, (3) focus group discussions, (4) back translation,
and (5) pilot of the measures among MSM in Hanoi, Vietnam.
This 5-step approach has been used in several LMICs to
maximize conceptual, semantic, technical, and content
equivalence of measures in a new population or context [67].
Other items on the surveys were forward (English to
Vietnamese) and backward (Vietnamese to English) translated
by 3 bilingual translators.

Qualitative Data Analysis
Interviews from the exit session were transcribed verbatim and
anonymized by 2 research assistants and then imported into
MaxQDA (VERBI), a qualitative data analysis software. Using
https://formative.jmir.org/2022/1/e30360
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content analysis [68], 2 authors (KT and LXL), who were
bilingual, then independently reviewed the transcripts and
generated a preliminary codebook before meeting to refine
primary and secondary code definitions. The codebook
contained both inductive and deductive codes. Coding was
guided by the Unified Theory of Acceptance and Use of
Technology model, which posits that adoption of technology
is dependent on (1) performance expectancy or perceived benefit
of using the technology; (2) perceived effort or ease of use; (3)
social influences, including norms around the social
acceptability of the technology; and (4) facilitating conditions
or availability of technological, cultural, or organizational
resources supporting technology use [69]. Of particular interest
to coding was feedback on existing study design and questions,
including the perceived relevance of each in the daily lives of
the participants, and recommendations for future research
design. Once the codebook was established, 2 analysts coded
JMIR Form Res 2022 | vol. 6 | iss. 1 | e30360 | p. 5
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each transcript. The two met regularly to refine the codebook,
discuss emergent themes, and resolve any disagreements about
coding. After all transcripts were coded, the authors (KT and
LXL) reviewed the excerpts to identify salient themes and select
quotations that illustrated the major themes and subthemes.

Results
Participant Characteristics
Of the 198 participants in the original sample, 50 (25.3% of the
original sample; 50/73, 69% of those invited) returned to
complete this study between January and April 2019. The four
groups differed in their participation rate: 95% (19/20) of those
in the PTSD–/HIV– group who were invited to participate did,
67% (8/12) among the PTSD+/HIV– group, 54% (6/11) among
the PTSD–/HIV+ group, and 57% (17/30) among the
PTSD+/HIV+ group. Among those who did not participate,
40% (9/23) had moved and were no longer in Hanoi, 30% (7/23)
could not be reached, and the remaining 30% (7/23) refused.
Among those who agreed to participate, later, 4 participants
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(n=3, 75% PTSD+/HIV+ and n=1, 25% PTSD+/HIV–) withdrew
from the study after the initial interview because of personal
reasons (eg, too busy with work), leaving a final analytical
sample size of 46.
The sociodemographic characteristics of the participants are
summarized in Table 2. On average, the participants were aged
23.5 (SD 2.5) years. Approximately two-thirds had some
university education. Most of the participants (35/46, 76%)
earned > 35 million or more (>US $1509) annually, which
was considered the minimum needed to survive in Hanoi, where
the average annual salary was approximately

53 million (US

$2337) to 7,600,000 (US $3351) [70], which approximately
59% (27/46) of our participants either met or exceeded. In the
sample, 41% (19/46) had neither PTSD nor HIV, 13% (6/46)
were HIV+ and without PTSD, 15% (7/46) were HIV– and with
PTSD, and 30% (14/46) had both HIV and PTSD. Among those
with PTSD, the mean score on the PTSD Symptom Scale was
30.3 (SD 11.0), whereas, among those without PTSD, the mean
was 12.4 (SD 7.9).
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Table 2. Sociodemographic characteristics of men who have sex with men who participated in the mobile ecological momentary assessment study
(N=46).
Variables

Values

Sex, n (%)
Male

46 (100)

Age (years), n (%)
18-22

14 (30)

22-26

27 (59)

26-29

5 (11)

Migrant, n (%)
Yes

26 (57)

No

20 (44)

Education, n (%)
Some high school

5 (3)

High school graduate

49 (25)

Some university

74 (38)

Graduated university

69 (35)

Annual salary (

; US $), n (%)

0-35 million (0-1542)

11 (24)

35-55 million (1542-2424)

8 (17)

55-75 million (2424-3305)

14 (30)

75-100 million (3305-4407)

8 (17)

≥100 million (4407)

5 (11)

PSSa score, mean (SD)

a

Total

20.6 (12.9)

PTSDb–/HIV–

12.6 (8.6)

PTSD+/HIV–

34.0 (13.0)

PTSD–/HIV+

11.7 (5.8)

PTSD+/HIV+

28.4 (9.8)

PSS: Posttraumatic Stress Scale.

b

PTSD: posttraumatic stress disorder.

Compliance
Participants completed an average of 6.9 (SD 1.1) days of EMA
activity reporting. During this time, they each received
approximately 38.3 (SD 7.8) prompts and completed an average
of 21.7 (SD 12.7) prompts. The average response rate was 56.5%
(SD 30.9%) but ranged from 0% to 97.4%. Excluding
individuals who did not complete any surveys (4/46, 9%), the
average compliance rate was 61.8% (SD 26.6%). Among these
individuals, the response rates were 64.5% (SD 33.1%) on the
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first day, 67.8% (SD 31%) on the second day, 66.9% (SD
31.6%) on the third day, 71.6% (SD 32.7%) on the fourth day,
64.7% (SD 35.6%) on the fifth day, 61.8% (SD 33.8%) on the
sixth day, and 37% (SD 41.9%) on the seventh day.
Demographics, group membership (based on HIV and probable
PTSD diagnosis), and the number of prompts the participants
received were not significantly associated with the response
rate. Table 3 depicts representative quotes of each qualitative
theme identified across groups of varying levels of compliance
(75%-100%, 50%-75%, and <50%).
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Table 3. Representative quotes from men who have sex with men participants with differing levels of ecological momentary assessment compliance.
Themes

High compliance (response rate >75%)

Relevance

•

Medium compliance (response rate ≥50%
and ≤75%)

“[The relevant items] were about
•
emotions, about mental health. [They]
allowed me to understand what I have
gone through, the mental state I had,
and how they were affected by the
stress I was experiencing in my life.
[They] allowed me to better understand
myself, my emotions as they really

Low compliance (response rate <50%)

“I think the questions that were most •
relevant had to do had to do with
whether I was around someone at that
time and whether I was satisfied with
that interaction. Generally, it allowed
me reassess the person.” [20 years,
PTSD–/HIV–]

“[The most relevant question] was
whether I had used my medicine, the
question before I went to sleep. It’s
relevant because, one, every day I must
take medicine. Two, it’s also quite
beneficial because if there are days
where I forget, forget to take my
medicine—although that’s very unlikely to happen—but I think if I were to
use the app over a longer period, it
could also help remind me on the days
I would have otherwise forgotten.” [24
years, PTSD+/HIV+]

“When you are answering the ques•
tions, it’s as though you are interrogating yourself about your own emotions
at a particular moment...In general, I
felt that I became more honest, more
honest with myself. I asked myself
what emotions I had, and I answered
[that question]. I felt it allowed me to
listen to myself more.” [21 years,
PTSD–/HIV–]
•
“I don’t know if there were any. I just
felt the same.” [20 years,
PTSD–/HIV–]

“Sometimes when I am doing the surveys, I realized that there were certain
experiences I had that I hadn’t noticed
before. For example, in the past hour,
I might have lost my calm or felt anxious...Whenever I receive a prompt,
I’d do the survey and I’d remember
and think, yes, I did encounter that.”
[23 years, PTSD+/HIV–]
“To be honest, I don’t think there are
any benefits because [the surveys] just
remind me [of what happened]. It’s
like writing a diary at the end of the
day; there’s nothing new.” [24 years,
PTSD+/HIV+]

“No, because really it’s just like a test •
or survey. There’s no reason for worry
or hesitance. It’s like, like, you’re
monitoring your own health.” [25
years, PTSD+/HIV+]
“Sometimes the number of assessments were bothersome, but aside from
when I am working, it wasn’t really a
problem. Meaning, when the surveys
were during school hours, when I was
commuting, or when I had some tasks
where I need to concrete, they were a
little bothersome. But I felt that since
I agreed to participate in this research,
[fulfilling the surveys] was my responsibility, so I wanted to do everything
to fulfill that responsibility. So, I felt
a little self-pressure.” [26 years,
PTSD–/HIV–]

“Sometimes I’d be doing something
•
on the street and my phone would go
off and tell me to complete a survey.
It was a little inconvenient.” [20 years,
PTSD–/HIV–]

“Usually there are no problems, but if
in the course of the day, you ask me to
do too many surveys, I will get lazy
and won’t want to do any more...For
example, after I finish [a survey],
sometimes just an hour or two later I’d
receive another prompt. Basically, it
felt like I just completed a prompt and
since that time, nothing has changed.
So, I won’t do the other survey.” [24
years, PTSD+/HIV+]

“I had difficulty uploading the audio •
file on the app. But then I called [a research staff] and she showed me how
to...then it was fine.” [28 years,
PTSD–/HIV–]
“I am okay with doing the surveys [for
however long]...They are easy. Whenever I receive a prompt, I always do
the survey right away. Because of [the
nature of] my work, I’m always free.”
[25 years, PTSD–/HIV–]

“I liked the file recording more than
•
the surveys because it’s like you are
speaking to someone, speaking directly
to someone else. For example, when I
want to share something with a friend,
I’ll also [send audio files]. Every time
I’m down, I’m more likely to audio
record than message. The audio file is
like that, like chatting with someone.”
[20 years, PTSD+/HIV–]

“Normally, the surveys are pretty easy
to complete, but the problem is that I
am busy. If I am not busy, then I can
complete them easily. But on days
where I work, often I won’t get up until 10AM. I know I should complete
the morning survey, but unfortunately,
that might also be when I have a customer and I might not finish until 23PM. Then suddenly I’d receive the
second survey and I won’t know what
order I should reply in.” [29 years,
PTSD+/HIV–]

were.” [22 years, PTSDa+/HIV+]

Benefits

•

“There are benefits. For example, I can •
track when I go to sleep, when I rest,
when I wake, and what I do every day.
I can assess whether it’s appropriate,
appropriate for my work situation.”
[23 years, PTSD–/HIV–]

•

Worries and
concerns

•

•

Usability

•

•
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a

Themes

High compliance (response rate >75%)

Recommendation

•

Trang et al
Medium compliance (response rate ≥50%
and ≤75%)

“[It would be more reasonable] if there •
were prompts every 3-4 hours, for example, one survey in the morning, one
survey at night, and possibly two surveys in between. [As is, it] is too
much.” [27 years, PTSD–/HIV–]

“I just want all the emotion questions
to be combined into one, a ‘how do
you assess your emotional state right
now?’ question. [This is] because
sometimes I don’t experience any
emotion strongly...and it’s hard to answer.” [20 years, PTSD+/HIV]

Low compliance (response rate <50%)
•

“I think you can shorten the questions
because many of them are very similar.
They can just be combined.” [24 years,
PTSD+/HIV+]

PTSD: posttraumatic stress disorder.

Qualitative Results
Relevance
Overall, participants considered questions about their social
interactions (eg, perception of the person), mood, levels of stress,
and health, including their experience of PTSD symptoms and
medication use, most relevant to their daily experiences.
Participants favored these items as they thought these items
provided a dedicated space for daily reflections and made several
participants feel as though someone cared for them. For these
reasons, the audio recording was often singled out as the most
meaningful survey component as it allowed participants to
elaborate, in their own words, what had transpired that day:
[After the recording], I felt a lot more comfortable,
as though there was nothing more I wanted to share.
Whenever I can share everything I want, I will feel
lighter. [My mind] still feels heavy, of course, but my
mental state will feel better than if I were to just dwell
on it and keep it inside. [20 years, PTSD+/HIV–]
In some cases, the audio recording was seen as even therapeutic
as it allowed participants to share distressing thoughts or feelings
that they otherwise would have concealed. One of the
participants contrasted the freedom he exercised in sharing
details of his life in the app with the caution he felt when
disclosing to friends:
[I] feel reluctant to be open, to share with others. You
see a lot of surveys because I shared everything I had,
because in my heart, I think that, first, you’re a
stranger, and second, you won’t affect my life. So, I
can say all those things comfortably, and even more.
But when I must talk about these issues to my friends
or co-workers, it becomes very difficult, very different.
You can be very close to a colleague and think of them
as a close friend, but when they’re not able to keep
your secret, then a second person [might know]...In
their mind, they might think they’re just sharing with
a close friend of theirs, but that close friend might
share with another close friend, then another close
friend, then a rumor circulates. So, I have this
cautiousness towards those whom I interact with. [25
years, PTSD+/HIV+]
Questions that were considered less relevant to participants’
everyday experiences were generally centered on alcohol or
drug use. Although a few participants reported drug use in the
past 6 months, most felt that their use was not frequent enough
for either drug use or drug craving to be repeatedly sampled:
https://formative.jmir.org/2022/1/e30360
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I’m not someone addicted to those drugs so most of
the time I won’t be affected by them. It’s only
sometimes when I feel like using them, and when I
do, it’s only for fun. So, I think those questions are
irrelevant to my life. [24 years, PTSD+/HIV+]
Others thought that despite their infrequent use of substances,
the questions were still relevant as they were still exposed to
drug-related activities in their everyday lives. Several
participants felt that they should be able to document those
events as those exposures can make them feel uncomfortable
or increase their desire to use.
As many questions focused on PTSD and negative affect, some
participants felt that the prompts were more appropriate for
someone in greater psychological distress than them. For this
reason, some suggested the addition of more positive questions
(eg, highlighting coping strategies or health-promoting
behaviors). Furthermore, as multiple questions measured the
same construct (eg, symptoms of distress), items were
sometimes seen as repetitive and requiring a more careful read
by participants. Some participants believed that the emotion
measures, for instance, required them to parse their affect too
finely. Instead of having items such as hopeless or happy,
several participants favored using a Likert scale ranging from
negative to positive:
Questions like “happy” or “proud” are probably
okay because people can separate between the two,
because those emotions are different. But the
questions that are more negative, [you should] reduce
those because if someone is already thinking
negatively and they keep reading those questions, it’ll
also drag their mood down more. [28 years,
PTSD+/HIV+]

Benefits of Using the App
Nearly half of those who used the app said that they believed
it increased their self-understanding. In particular, many believed
that using the app enabled them to better understand their
emotions and the individuals or situations that elicited those
feelings. In doing so, some participants believed that the app
made them more truthful about their emotions and what
specifically they had accomplished that day:
When I do the surveys, I realize that sometimes I have
symptoms that I didn’t notice before; like, an hour
ago I might have felt calm, I might have felt anxious,
or I might have felt something else...Before I wouldn’t
notice these things. Since I started doing the
JMIR Form Res 2022 | vol. 6 | iss. 1 | e30360 | p. 9
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surveys...I [started thinking] to myself that, yes, I do
have these symptoms, symptoms I didn’t notice before.
[23 years, PTSD–/HIV+]
With this increased self-understanding, a few participants
believed that an additional benefit of using the app was that it
enabled them to better monitor and regulate their emotions over
time, that is, to identify what they could control and what they
might need to change. For some, this form of self-understanding
formed the basis of their desire for greater self-care:
I know how to control my emotions more because if
every 2-3 hours I have to answer the survey, then
automatically, I have to think about whether I was
happy, sad, stressed, or whatever else in the past
hour. When I answer those questions (for myself),
then I have to reassess how the situations were
affecting my mood. So, I can control those factors
better. [25 years, PTSD+/HIV+]
Those who reported no new self-understanding or benefit often
found the questions too reflective of their everyday life and
therefore could not offer new insights:
It’s because normally I am someone who understands
themselves well already, so your app has the effect
of helping me determine what I’m feeling at an exact
moment. After that, I can adjust it myself so that [my
mood] slowly goes back to being normal. But to say
that I understand more about myself, I don’t think I
did. [25 years, PTSD+/HIV+]

Worries and Concerns
Participants reported a few worries or concerns associated with
using the app as they perceived the survey as similar to other
questionnaires they had completed before and because of the
detailed briefing they received before starting the study:
Actually, [the surveys are] like a test, or an
assessment. They don’t cause any problems or
concerns. That’s because it’s...it’s like you’re just
monitoring your health, doesn’t really concern much
else. [25 years, PTSD+/HIV+]
I mean, I already found out all the information before
I agreed. For instance, if this were PrEP, even if you
gave me a lot of money, I still wouldn’t. The truth is
I only do the things that are good for me. I’m not
going to be a test mouse. Psychological questions are
fine because it doesn’t really affect me in any way,
but PrEP, that affects my health. [26 years,
PTSD–/HIV–]
Others expressed privacy concerns related to the accessibility
of their surveys. In particular, some participants worried that
others might see their screen while they were answering
sensitive questions about their sexual behavior or medication
use, although only one of the participants experienced a situation
in which someone had seen his responses:
On one of the days [I participated], my nephew was
being naughty and took my phone from me. It was
also right when I had been filling out a survey. He
read some of the questions and asked what I was
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doing, why there were questions related to marijuana,
drug use, all that. I had to sit him down and explain
to him that I was participating in this study at Hanoi
Medical University, that it wasn’t anything serious...In
this situation, I knew how to resolve it, but for others,
it might create a misunderstanding. [24 years,
PTSD+/HIV+]

Usability
Participants found completing the initial EMA survey with a
research staff helpful. Most participants did not experience any
difficulties in navigating the EMA form. Participants struggled
the most when uploading an audio file. Depending on the model
of their phone, some were not able to record and upload directly
onto KoBo but had to use a third-party platform to save the
files. Others were also initially confused about the kinds of files
they could upload and submitted photos instead.
When asked whether they would use the app outside of the
study, most participants said that they would but that their use
would depend on how busy they were. Some emphasized that
their use of the app was largely motivated by their current
interest in mental well-being:
It depends on the time-point. At this time-point, I’m
very concerned about my mental health, and whenever
I finish a survey, I always re-ask myself the questions.
While I am still confronting these [mental health]
problems, I will answer the prompts because they
help me identify what works for me. In the future,
when I no longer have these problems, I will think
that [completing the questions] isn’t important, that
it is fine to respond, fine not to respond. I won’t care
anymore. [25 years, PTSD+/HIV+]
When asked what features would encourage their long-term use
of the app, a few said that they would feel more encouraged to
use the app over a longer period if they could see daily or weekly
trends in their responses or were given personalized
recommendations to improve their health or general well-being
(eg, sleep tips and coping strategies). Most participants
emphasized that their continued use depended less on new
features than on changes to the existing study design, including
the number and scheduling of the prompts:
When I am available, I will do it. When I am not, then
I won’t do it because it’ll be too much. But if I’m free,
then what else am I doing but playing [Candycrush]?
[23 years, PTSD–/HIV–]
Others thought that their willingness to answer the prompts was
variable throughout the day, depending on their mood:
When I am tired, I’ll be truthful and say that I don’t
want to do [anything]...There are times when I don’t
want to do anything, let alone a survey taking 5-10
minutes, ticking off questions after questions. And, as
I’ve said, it eventually gets boring when you have the
same [set of questions] every day. I also think that
[reception to] the survey will depend quite a bit on
the psychological state, the mood, of the person taking
it. [25 years, PTSD+/HIV+]
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Recommendations
When asked to provide recommendations to increase future
compliance and better tailor content to their everyday
experiences, 5 main themes emerged. First, there was an
emphasis on supplementing the initial training with detailed
reminders on how to use the app, as the participants reported
initial confusion when completing the first few surveys on their
own and having to contact the study staff for assistance. Second,
the wording of the daily prompts and study questions should
be made as personable as possible. Although the current
phrasing was deemed easily comprehensible, it was also seen
as too clinical. Where possible, the participants thought the text
should be more MSM friendly, prompting people to share
(
) their everyday experiences (
)
rather than strictly completing a survey. Having interactive
features was also found to be critical in increasing engagement.
Third, although open-ended questions took more time to answer,
they were considered more experientially relevant than the
Likert scale responses. Integrating optional open-ended
questions throughout the day was favored over having only the
audio recording before sleep. The option to type rather than
narrate the responses was considered very important, as some
participants thought that the audio recording was inconvenient
when others were nearby. Although generally preferring
open-ended questions, participants also felt that all survey items,
including the audio recording, should be optional. Reflecting
on his experiences, one of the participants shared his belief that
many Vietnamese people needed to be eased into doing the
audio recording as it did not come naturally:
It’s because people feel embarrassed. Why? The audio
recording is like a diary, except you write in a diary;
here you have to record, retell. It’s [related to]
personality type, like, you might feel embarrassed
because you’re more introverted. It makes you feel
autistic (
). Personally, I feel too embarrassed
to say aloud my inner thoughts. Writing is okay, but
I fear sitting alone and talking aloud like that because
when I do I feel as though I’m being autistic (
).
Singing is okay, but talking aloud like that is similar
to splitting yourself in half [to sit there, look at
yourself, and judge yourself]. [26 years,
PTSD+/HIV+]
Fourth, most participants found the number of assessments
acceptable but took issue with their scheduling. Although
participants were told that they did not have to answer the
surveys when busy, many reported feeling obliged to do so and
actively monitoring their phones for prompts. Participants
recommended sampling only once or twice during prime hours
and potentially lengthening the time frame they had to respond.
This was seen as particularly useful when participants’ schedules
deviated from those they provided at enrollment, which often
happened because of the types of work young MSM were
engaged in. Finally, participants recommended reducing the
number of questions to prevent future participants from
answering the prompts haphazardly (cho nó qua). This could
be done by combining similar questions, occasionally changing
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the order of questions to make the surveys more interesting,
and introducing new questions. Having access to aggregate data,
particularly those that compared participants with the group
average, was seen as potentially motivating, alongside receiving
custom health information:
[The app] keeps asking these questions, everyday
these same questions. I think it needs to be a little
different, so there’s enthusiasm to answer. [28 years,
PTSD–/HIV–]

Discussion
Principal Findings
This study found that mEMA is a feasible and acceptable way
of monitoring dynamic interactions between mental distress
and HIV risk among young MSM in Vietnam. Overall,
participants found the questions pertinent to their everyday
experiences of psychosocial stress and were willing to use the
app in the future. Participants identified items related to PTSD
symptoms, emotions, and social interactions as most relevant
to their everyday experiences. Most preferred having open-ended
questions to elaborate on their stressful encounters, as they
found doing so therapeutic or personally informative. Some
expressed concerns about data privacy. Although the number
and length of EMA surveys were considered potential
hindrances to long-term participation, the impersonality of the
app and the scheduling of the prompts rather than their
frequency were identified as primary barriers to participation.
Participants recommended that the language be made more
MSM friendly and that future iterations of the app include
personalized end-of-the-week reports to encourage long-term
use.
Given that our sample was highly exposed to trauma,
identification of barriers to feasibility and acceptability was
important. Our compliance rate was noticeably lower than those
reported previously in similar studies with MSM [71-73].
Although our assessment period was relatively shorter (1 week
vs 4 weeks), we sampled participants more frequently and
included more questions because of our interest in acquiring a
thorough understanding of how PTSD interacts with HIV risk.
This may have reduced the compliance rate. In addition, young
MSM may introduce unique challenges. A recent meta-analysis
of EMA studies found that age was the most significant predictor
of compliance rate [74]. In particular, although the response
generally declined over time, this decline was steeper among
younger participants compared with that in older participants.
Smiley [75] reported a response rate (57.3%) similar to ours
among young gay and bisexual men (aged 21-25 years, which
they attributed to the participants’ work schedules. In the context
of Vietnam, these issues may be further exacerbated, as several
participants had highly variable work schedules. For instance,
one of the participants did not answer any of the EMA prompts
as shortly after enrolling in the study, he was assigned to a
mining post in rural Northern Vietnam for the study duration
and had limited access to his phone. Cases such as these lowered
our overall response rate but may accurately reflect the
challenges typical in implementing EMA protocols in LMIC
contexts.
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Incentivization structures can motivate compliance. Doherty et
al [76] highlighted the use of extrinsic and intrinsic incentives
to motivate participants’ EMA engagement. Extrinsic motivation
includes monetary remuneration per survey, compliance
monitoring and feedback, and emphasis on participants’
contributions to science during enrollment. In particular,
providing feedback to participants during an EMA study,
whether through reminder messages or weekly reports, has been
found to increase their perception that someone cared and
thereby motivate compliance; however, this may also contribute
to reactivity [77]. In addition, although financial incentives are
useful, they can also contribute to selection bias [76]. This was
a concern that our participants also voiced, as some thought that
the length of the survey, alongside financial incentivization,
might encourage participants to answer haphazardly (cho nó
qua). Coupling extrinsic incentives with features that cultivate
intrinsic motivation may reduce these unwanted effects. These
features enhance or support participants’ inner desire to engage
with the app, independent of momentary awards. For instance,
Hsieh et al [78] found that participants who had access to
visualizations of their data had a 23% higher compliance rate
than those who did not. Similarly, the attitudes of research staff
during enrollment and participants’ ability to access their own
response rate have been shown to motivate participation [79].
In our study, interest in mental health was a particularly strong
motivator. Participants also perceived having an MSM-friendly
language as highly important. A recent meta-analysis of mHealth
interventions for young sexual and gender minorities suggests
that these linguistic issues are often not well attended to; across
studies, the most common concerns centered on language,
specifically on prompts that were seen as too text-heavy,
patronizing, or superficially targeted toward LGBTIQ+ (lesbian,
gay, bisexual, transgender, intersex, and queer) people [80].
Among our study participants, an intrinsic motivation evidenced
throughout multiple interviews was the desire to better
understand and regulate their mental and emotional states.
Our concern that mental health stigma may lead participants to
underreport experiences of mental health and psychosocial
distress was largely unfounded [81-83]. For some participants,
mental health stigma may have even enhanced the perceived
attractiveness of the app, as it provided them an outlet to share
details they otherwise could not. These findings underscore the
value of testing assumptions regarding acceptability in the wild.
Most of our participants readily looked to the app for mental
health and psychosocial support information, which is
encouraging for digital mental health interventions. However,
this inadvertent reliance on the app for mental health and
psychosocial support contributed toward a second set of
concerns about reactivity or when the frequency, intensity, or
quality of a target measure change as a result of monitoring
[84]. Specifically, several participants reported that they
intentionally used the app to track and regulate their emotional
states; some reported becoming more aware of everyday triggers.
Whether this altered the experience of mental distress or the
relationship between mental distress and HIV risk behaviors is
unclear. Variable effects have been documented in the literature.
Although some studies report an improvement in mood or
change in risk-taking behavior among participants using EMA
[85,86], others have found no significant reactivity effect
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[84,87,88]. Given the scope of this study, we were not able to
determine whether the frequency, intensity, and correlations
between measures varied significantly over time.
Responses to the survey further highlighted some of the cultural
specificities that might contribute to differences in the perceived
acceptability of an app in different populations. Notably, our
sample strongly preferred open-ended questions about their life
but disliked the option to self-record as they found the
behavior—when done alone—to be indicative of
(roughly means “autism”), which is highly stigmatizing within
the country. As mHealth and telehealth approaches are becoming
more widely adopted worldwide [89], the question of how to
culturally adapt and enhance the acceptability of these
applications has become imperative. However, caution must be
exercised in interpreting differences as necessarily cultural in
nature. The feedback we received on the assessment of
emotional states is illustrative: studies of emotion worldwide
have demonstrated cross-cultural differences in emotional
granularity or the degree to which individuals differentiate
emotional states and identify them with precision and specificity
[90]. Anthropological investigations of emotional experience
worldwide have further demonstrated how conceptualizations
and management of emotions differ worldwide (eg, are localized
to the heart or seen as inseparable from thought) [91,92]. These
differences point to the need not only to investigate the cultural
appropriateness of EMA measurement approaches during the
app design and evaluation process but also to evaluate alongside
this the degree to which experiences of the app reflect
differences based on mental health status. Specifically,
emotional granularity has been shown to be reduced in a number
of mental health conditions, including PTSD [93]. It is possible
that those with higher PTSD symptom severity may experience
greater difficulty in recognizing, differentiating, and labeling
the different emotions they experience. Building in the means
to tease apart the potential causes of difference is critical to
tailor EMA protocols appropriately to local contexts and
populations.

Study Strengths and Limitations
This study is innovative in several ways. To our knowledge,
this is the first study to examine the feasibility and acceptability
of using mobile technology to model the dynamic relationships
between mental distress and HIV risk in a low-resource setting,
and it is the second EMA implemented in an LMIC [54]. The
study demonstrates the potential of leveraging such technologies
not only to complement existing prevention and intervention
strategies but also to advance EMIs that cater to the dynamically
changing risk of individuals across time and context.
Furthermore, compared with similar feasibility and acceptable
studies, the sample size for this study was larger than those that
have been conducted among high-risk populations such as MSM,
people living with HIV, and people with psychiatric disorders
[71,73,94], allowing for a more granular analysis of how
adherence to, tolerance of, and experience with EMA protocols
differ in this population. Recruitment of individuals with both
PTSD and HIV proved particularly challenging not only because
many refused to participate but also because many either had
physically relocated or been unreachable at follow-up. Of the
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4 individuals who withdrew from the study, 3 (75%) were also
from this group. Although it is not possible to discern the
reasons that motivated this decision, future research should
investigate how psychiatric comorbidities of HIV may affect
the receptiveness of MSM to varying demands of mEMA
research and explicitly assess the reasons for dropout across
those different study designs.
The primary limitations of this study include the generalizability
of the findings and potential reactivity. First, although the
sample size was larger than comparable studies, participants
were recruited from community-based organizations and clinics
and, thus, present a subpopulation in Hanoi that accesses sexual
health services and are engaged in care. Participants were
additionally drawn from a previous study among those who had
agreed to be recontacted; therefore, these individuals may be
more inclined to volunteer in research. Compared with the
national average, our sample was also more highly educated
and had a higher income [95,96]. Concomitantly, all our
participants owned a smartphone and, therefore, may represent
a subpopulation that is more comfortable using mobile apps
than their counterparts. This is unlikely to be representative of
older Vietnamese MSM in urban settings and those in the
country more generally among whom HIV risk and mental
health burden may be both more stigmatized and pronounced
[83,97,98]. Thus, the generalizability of these findings to other
MSM should be taken with caution. Second, although
participants noted that they had become more aware of their
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emotions and were using self-reports to monitor and regulate
aversive triggers, it is inconclusive whether using the app
actually changed the frequency with which they engaged in
risk-taking behaviors or experienced particular PTSD symptoms
or emotions. Previous EMA research has found minimal
reactivity to EMA [84,99]; however, given the stigma associated
with both HIV and mental health issues within Vietnam, sharing
otherwise concealed details of their lives to the app may have
heightened therapeutic effects.

Conclusions
Our study illustrates the feasibility and acceptability of mEMA
studies among high-risk Vietnamese MSM. Participants were
receptive to and invested in future studies and interventions.
The findings of this study can inform the design of future EMA
studies to optimize relevance, usability, and acceptability.
Achievement of the Joint United Nations Program on HIV/AIDS
[100] 95-95-95 targets by 2025 requires the integration of such
novel technologies with existing prevention and intervention
efforts. Given their ubiquity, mEMA studies hold tremendous
promise for furthering our understanding of the proximal
mechanisms potentiating HIV risk, including the contextual and
psychological conditions under which they occur, which are
conditions difficult to recall later on. Such information is
essential for the design and delivery of EMIs that can efficiently
and effectively provide resources to when, where, and whom
they are most needed.

Acknowledgments
The authors would like to thank the staff at Song Hanh Phuc and the Center for Training and Research on Substance Abuse-HIV
at Hanoi Medical University for their research support. The authors would also like to thank An Thanh Ly, Nguyen Kim Chi,
and Nguyen Cong Thanh for their assistance with data collection. This study was supported by the Global Health Institute at
Emory University (KT, CAB, and MQT), the National Center for Advancing Translational Sciences of the National Institutes of
Health under award number UL1TR002378 (KT and PSS), and the American Society of Tropical Medicine and Hygiene Benjamin
H Kean Travel Fellowship in Tropical Medicine (MQT). The content is solely the responsibility of the authors and does not
necessarily represent the official views of the National Institutes of Health.

Conflicts of Interest
None declared.

References
1.

2.

3.

4.
5.
6.

Rezaei S, Ahmadi S, Rahmati J, Hosseinifard H, Dehnad A, Aryankhesal A, et al. Global prevalence of depression in
HIV/AIDS: a systematic review and meta-analysis. BMJ Support Palliat Care 2019 Dec 19;9(4):404-412. [doi:
10.1136/bmjspcare-2019-001952] [Medline: 31537580]
Brandt C, Zvolensky MJ, Woods SP, Gonzalez A, Safren SA, O'Cleirigh CM. Anxiety symptoms and disorders among
adults living with HIV and AIDS: a critical review and integrative synthesis of the empirical literature. Clin Psychol Rev
2017 Feb;51:164-184 [FREE Full text] [doi: 10.1016/j.cpr.2016.11.005] [Medline: 27939443]
Martinez A, Israelski D, Walker C, Koopman C. Posttraumatic stress disorder in women attending human immunodeficiency
virus outpatient clinics. AIDS Patient Care STDS 2002 Jul;16(6):283-291. [doi: 10.1089/10872910260066714] [Medline:
12133263]
Machtinger EL, Wilson TC, Haberer JE, Weiss DS. Psychological trauma and PTSD in HIV-positive women: a meta-analysis.
AIDS Behav 2012 Dec 17;16(8):2091-2100. [doi: 10.1007/s10461-011-0127-4] [Medline: 22249954]
Luo Z, Feng T, Fu H, Yang T. Lifetime prevalence of suicidal ideation among men who have sex with men: a meta-analysis.
BMC Psychiatry 2017 Dec 21;17(1):406 [FREE Full text] [doi: 10.1186/s12888-017-1575-9] [Medline: 29268723]
Xiao L, Qi H, Wang Y, Wang D, Wilkinson M, Hall BJ, et al. The prevalence of depression in men who have sex with men
(MSM) living with HIV: a meta-analysis of comparative and epidemiological studies. Gen Hosp Psychiatry 2020
Sep;66:112-119. [doi: 10.1016/j.genhosppsych.2020.04.001] [Medline: 32818791]

https://formative.jmir.org/2022/1/e30360

XSL• FO
RenderX

JMIR Form Res 2022 | vol. 6 | iss. 1 | e30360 | p. 13
(page number not for citation purposes)

JMIR FORMATIVE RESEARCH
7.

8.
9.

10.
11.
12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Kerridge BT, Pickering RP, Saha TD, Ruan WJ, Chou SP, Zhang H, et al. Prevalence, sociodemographic correlates and
DSM-5 substance use disorders and other psychiatric disorders among sexual minorities in the United States. Drug Alcohol
Depend 2017 Jan 01;170:82-92 [FREE Full text] [doi: 10.1016/j.drugalcdep.2016.10.038] [Medline: 27883948]
Finneran C, Stephenson R. Intimate partner violence among men who have sex with men: a systematic review. Trauma
Violence Abuse 2013 May 26;14(2):168-185 [FREE Full text] [doi: 10.1177/1524838012470034] [Medline: 23271429]
Arreola S, Santos G, Beck J, Sundararaj M, Wilson PA, Hebert P, et al. Sexual stigma, criminalization, investment, and
access to HIV services among men who have sex with men worldwide. AIDS Behav 2015 Mar 3;19(2):227-234. [doi:
10.1007/s10461-014-0869-x] [Medline: 25086670]
Altman D, Aggleton P, Williams M, Kong T, Reddy V, Harrad D, et al. Men who have sex with men: stigma and
discrimination. Lancet 2012 Jul 28;380(9839):439-445. [doi: 10.1016/S0140-6736(12)60920-9] [Medline: 22819652]
Tao J, Vermund SH, Qian H. Association between depression and antiretroviral therapy use among people living with HIV:
a meta-analysis. AIDS Behav 2018 Dec;22(5):1542-1550. [doi: 10.1007/s10461-017-1776-8] [Medline: 28439754]
Gonzalez JS, Batchelder AW, Psaros C, Safren SA. Depression and HIV/AIDS treatment nonadherence: a review and
meta-analysis. J Acquir Immune Defic Syndr 2011 Oct 01;58(2):181-187 [FREE Full text] [doi:
10.1097/QAI.0b013e31822d490a] [Medline: 21857529]
Been S, Schadé A, Bassant N, Kastelijns M, Pogány K, Verbon A. Anxiety, depression and treatment adherence among
HIV-infected migrants. AIDS Care 2019 Aug 08;31(8):979-987. [doi: 10.1080/09540121.2019.1601676] [Medline:
30957530]
Uthman OA, Magidson JF, Safren SA, Nachega JB. Depression and adherence to antiretroviral therapy in low-, middleand high-income countries: a systematic review and meta-analysis. Curr HIV/AIDS Rep 2014 Oct 20;11(3):291-307 [FREE
Full text] [doi: 10.1007/s11904-014-0220-1] [Medline: 25038748]
Shuper PA, Joharchi N, Bogoch II, Loutfy M, Crouzat F, El-Helou P, et al. Alcohol consumption, substance use, and
depression in relation to HIV Pre-Exposure Prophylaxis (PrEP) nonadherence among gay, bisexual, and other
men-who-have-sex-with-men. BMC Public Health 2020 Dec 25;20(1):1782 [FREE Full text] [doi:
10.1186/s12889-020-09883-z] [Medline: 33256651]
Leserman J. Role of depression, stress, and trauma in HIV disease progression. Psychosom Med 2008;70(5):539-545. [doi:
10.1097/psy.0b013e3181777a5f]
Wykowski J, Kemp CG, Velloza J, Rao D, Drain PK. Associations between anxiety and adherence to antiretroviral
medications in low- and middle-income countries: a systematic review and meta-analysis. AIDS Behav 2019 Aug
18;23(8):2059-2071 [FREE Full text] [doi: 10.1007/s10461-018-02390-8] [Medline: 30659424]
Hou J, Fu J, Meng S, Jiang T, Guo C, Wu H, et al. Posttraumatic stress disorder and nonadherence to treatment in people
living with HIV: a systematic review and meta-analysis. Front Psychiatry 2020 Aug 19;11:834 [FREE Full text] [doi:
10.3389/fpsyt.2020.00834] [Medline: 32973579]
Stall R, Paul J, Greenwood G, Pollack LM, Bein E, Crosby GM, et al. Alcohol use, drug use and alcohol-related problems
among men who have sex with men: the Urban Men's Health Study. Addiction 2001 Nov;96(11):1589-1601. [doi:
10.1046/j.1360-0443.2001.961115896.x] [Medline: 11784456]
Ahaneku H, Ross MW, Nyoni JE, Selwyn B, Troisi C, Mbwambo J, et al. Depression and HIV risk among men who have
sex with men in Tanzania. AIDS Care 2016 Mar 22;28 Suppl 1(sup1):140-147 [FREE Full text] [doi:
10.1080/09540121.2016.1146207] [Medline: 27002772]
Poteat TC, Celentano DD, Mayer KH, Beyrer C, Mimiaga MJ, Friedman RK, HPTN 063 Study Team. Depression, sexual
behavior, and HIV treatment outcomes among transgender women, cisgender women and men who have sex with men
living with HIV in Brazil and Thailand: a short report. AIDS Care 2020 Mar 17;32(3):310-315 [FREE Full text] [doi:
10.1080/09540121.2019.1668526] [Medline: 31530004]
Liu J, Zhong X, Lu Z, Peng B, Zhang Y, Liang H, et al. Anxiety and depression associated with anal sexual practices among
HIV-negative men who have sex with men in Western China. Int J Environ Res Public Health 2020 Jan 10;17(2):464 [FREE
Full text] [doi: 10.3390/ijerph17020464] [Medline: 31936800]
Young LB, Lalley-Chareczko L, Clark D, Ramos MT, Nahan RA, Troutman GS, et al. Correlation of pre-exposure
prophylaxis adherence to a mental health diagnosis or experience of childhood trauma in high-risk youth. Int J STD AIDS
2020 Apr 24;31(5):440-446. [doi: 10.1177/0956462420911559] [Medline: 32208815]
Moore DJ, Jain S, Dubé MP, Daar ES, Sun X, Young J, et al. Randomized controlled trial of daily text messages to support
adherence to preexposure prophylaxis in individuals at risk for human immunodeficiency virus: the TAPIR study. Clin
Infect Dis 2018 May 02;66(10):1566-1572. [doi: 10.1093/cid/cix1055] [Medline: 29228144]
Adler AJ, Martin N, Mariani J, Tajer CD, Owolabi OO, Free C, et al. Mobile phone text messaging to improve medication
adherence in secondary prevention of cardiovascular disease. Cochrane Database Syst Rev 2017 Apr 29;4:CD011851. [doi:
10.1002/14651858.CD011851.pub2] [Medline: 28455948]
Free C, Phillips G, Galli L, Watson L, Felix L, Edwards P, et al. The effectiveness of mobile-health technology-based health
behaviour change or disease management interventions for health care consumers: a systematic review. PLoS Med 2013
Jan;10(1):e1001362 [FREE Full text] [doi: 10.1371/journal.pmed.1001362] [Medline: 23349621]

https://formative.jmir.org/2022/1/e30360

XSL• FO
RenderX

Trang et al

JMIR Form Res 2022 | vol. 6 | iss. 1 | e30360 | p. 14
(page number not for citation purposes)

JMIR FORMATIVE RESEARCH
27.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Head KJ, Noar SM, Iannarino NT, Grant HN. Efficacy of text messaging-based interventions for health promotion: a
meta-analysis. Soc Sci Med 2013 Nov;97:41-48. [doi: 10.1016/j.socscimed.2013.08.003] [Medline: 24161087]
Yu S, Duan Z, Redmon PB, Eriksen MP, Koplan JP, Huang C. mHealth intervention is effective in creating smoke-free
homes for newborns: a randomized controlled trial study in China. Sci Rep 2017 Aug 31;7(1):9276 [FREE Full text] [doi:
10.1038/s41598-017-08922-x] [Medline: 28860461]
Rubinstein A, Miranda JJ, Beratarrechea A, Diez-Canseco F, Kanter R, Gutierrez L, GISMAL group. Effectiveness of an
mHealth intervention to improve the cardiometabolic profile of people with prehypertension in low-resource urban settings
in Latin America: a randomised controlled trial. Lancet Diabetes Endocrinol 2016 Jan;4(1):52-63. [doi:
10.1016/S2213-8587(15)00381-2] [Medline: 26653067]
Pfammatter A, Spring B, Saligram N, Davé R, Gowda A, Blais L, et al. mHealth intervention to improve diabetes risk
behaviors in India: a prospective, parallel group cohort study. J Med Internet Res 2016 Dec 05;18(8):e207 [FREE Full text]
[doi: 10.2196/jmir.5712] [Medline: 27496271]
Anand T, Nitpolprasert C, Kerr SJ, Muessig KE, Promthong S, Chomchey N, et al. A qualitative study of Thai HIV-positive
young men who have sex with men and transgender women demonstrates the need for eHealth interventions to optimize
the HIV care continuum. AIDS Care 2017 Jul 03;29(7):870-875. [doi: 10.1080/09540121.2017.1286288] [Medline:
28158952]
Trang K, Sullivan PS, Hinton DE, Worthman CM, Le MG, Jovanovic T. Feasibility, acceptability, and design of a mobile
health application for high-risk men who have sex with men in Hanoi, Vietnam. Lancet Global Health 2020 Apr;8:S14.
[doi: 10.1016/s2214-109x(20)30155-8]
Holloway IW, Rice E, Gibbs J, Winetrobe H, Dunlap S, Rhoades H. Acceptability of smartphone application-based HIV
prevention among young men who have sex with men. AIDS Behav 2014 Mar 1;18(2):285-296 [FREE Full text] [doi:
10.1007/s10461-013-0671-1] [Medline: 24292281]
Shrestha R, Lim SH, Altice FL, Copenhaver M, Wickersham JA, Saifi R, et al. Use of smartphone to seek sexual health
information online among Malaysian men who have sex with men (MSM): implications for mHealth intervention to increase
HIV testing and reduce HIV risks. J Community Health 2020 Feb 2;45(1):10-19 [FREE Full text] [doi:
10.1007/s10900-019-00713-x] [Medline: 31375976]
Ybarra ML, Prescott T, Mustanski B, Parsons J, Bull SS. Feasibility, acceptability, and process indicators for Guy2Guy,
an mHealth HIV prevention program for sexual minority adolescent boys. J Adolesc Health 2019 Sep;65(3):417-422 [FREE
Full text] [doi: 10.1016/j.jadohealth.2019.04.025] [Medline: 31277991]
Sullivan PS, Driggers R, Stekler JD, Siegler A, Goldenberg T, McDougal SJ, et al. Usability and acceptability of a mobile
comprehensive HIV prevention app for men who have sex with men: a pilot study. JMIR Mhealth Uhealth 2017 Mar
09;5(3):e26 [FREE Full text] [doi: 10.2196/mhealth.7199] [Medline: 28279949]
Yan X, Lu Z, Zhang B, Li Y, Tang W, Zhang L, et al. Protecting men who have sex with men from HIV infection with an
mHealth app for partner notification: observational study. JMIR Mhealth Uhealth 2020 Feb 19;8(2):e14457 [FREE Full
text] [doi: 10.2196/14457] [Medline: 32130147]
Rawat S, Wilkerson JM, Lawler SM, Patankar P, Rosser BR, Shukla K, et al. Recommendations for the development of a
mobile HIV prevention intervention for men who have sex with men and Hijras in Mumbai: qualitative study. JMIR Public
Health Surveill 2018 May 03;4(2):e46 [FREE Full text] [doi: 10.2196/publichealth.9088] [Medline: 29724705]
Zhu X, Zhang W, Operario D, Zhao Y, Shi A, Zhang Z, et al. Effects of a mobile health intervention to promote HIV
self-testing with MSM in China: a randomized controlled trial. AIDS Behav 2019 Dec 9;23(11):3129-3139 [FREE Full
text] [doi: 10.1007/s10461-019-02452-5] [Medline: 30852728]
Leluțiu-Weinberger C, Manu M, Ionescu F, Dogaru B, Kovacs T, Dorobănțescu C, et al. An mHealth intervention to
improve young gay and bisexual men's sexual, behavioral, and mental health in a structurally stigmatizing national context.
JMIR Mhealth Uhealth 2018 Dec 14;6(11):e183 [FREE Full text] [doi: 10.2196/mhealth.9283] [Medline: 30429117]
Bolding G, Davis M, Sherr L, Hart G, Elford J. Use of gay internet sites and views about online health promotion among
men who have sex with men. AIDS Care 2004 Dec 27;16(8):993-1001. [doi: 10.1080/09540120412331292453] [Medline:
15511731]
Krishnan A, Weikum D, Cravero C, Kamarulzaman A, Altice FL. Assessing mobile technology use and mHealth acceptance
among HIV-positive men who have sex with men and transgender women in Malaysia. PLoS One 2021 Mar
23;16(3):e0248705 [FREE Full text] [doi: 10.1371/journal.pone.0248705] [Medline: 33755693]
Krishnan A, Ferro EG, Weikum D, Vagenas P, Lama JR, Sanchez J, et al. Communication technology use and mHealth
acceptance among HIV-infected men who have sex with men in Peru: implications for HIV prevention and treatment. AIDS
Care 2015;27(3):273-282 [FREE Full text] [doi: 10.1080/09540121.2014.963014] [Medline: 25285464]
Beyrer C, Baral SD, van Griensven F, Goodreau SM, Chariyalertsak S, Wirtz AL, et al. Global epidemiology of HIV
infection in men who have sex with men. Lancet 2012 Jul 28;380(9839):367-377 [FREE Full text] [doi:
10.1016/S0140-6736(12)60821-6] [Medline: 22819660]
Torres TS, Marins LM, Veloso VG, Grinsztejn B, Luz PM. How heterogeneous are MSM from Brazilian cities? An analysis
of sexual behavior and perceived risk and a description of trends in awareness and willingness to use pre-exposure prophylaxis.
BMC Infect Dis 2019 Dec 19;19(1):1067 [FREE Full text] [doi: 10.1186/s12879-019-4704-x] [Medline: 31856746]

https://formative.jmir.org/2022/1/e30360

XSL• FO
RenderX

Trang et al

JMIR Form Res 2022 | vol. 6 | iss. 1 | e30360 | p. 15
(page number not for citation purposes)

JMIR FORMATIVE RESEARCH
46.

47.
48.
49.

50.

51.

52.
53.
54.
55.
56.

57.
58.

59.
60.
61.
62.

63.

64.

65.
66.

67.
68.
69.

Hernández-Romieu AC, Sullivan P, Rothenberg R, Grey J, Luisi N, Kelley CF, et al. Heterogeneity of HIV prevalence
among the sexual networks of black and white men who have sex with men in Atlanta: illuminating a mechanism for
increased HIV risk for young black men who have sex with men. Sex Transm Dis 2015 Sep;42(9):505-512 [FREE Full
text] [doi: 10.1097/OLQ.0000000000000332] [Medline: 26267877]
Matt GE, Vázquez C, Campbell W. Mood-congruent recall of affectively toned stimuli: a meta-analytic review. Clin Psychol
Rev 1992 Jan;12(2):227-255. [doi: 10.1016/0272-7358(92)90116-p]
Mazzoni G, Vannucci M. Hindsight bias, the misinformation effect, and false autobiographical memories. Soc Cogn 2007
Feb;25(1):203-220. [doi: 10.1521/soco.2007.25.1.203]
Stone AA, Schwartz JE, Broderick JE, Shiffman SS. Variability of momentary pain predicts recall of weekly pain: a
consequence of the peak (or salience) memory heuristic. Pers Soc Psychol Bull 2005 Oct;31(10):1340-1346. [doi:
10.1177/0146167205275615] [Medline: 16143666]
Rowe C, Hern J, DeMartini A, Jennings D, Sommers M, Walker J, et al. Concordance of text message ecological momentary
assessment and retrospective survey data among substance-using men who have sex with men: a secondary analysis of a
randomized controlled trial. JMIR Mhealth Uhealth 2016 May 26;4(2):e44 [FREE Full text] [doi: 10.2196/mhealth.5368]
[Medline: 27230545]
Wray TB, Monti PM, Kahler CW, Guigayoma JP. Using ecological momentary assessment (EMA) to explore mechanisms
of alcohol-involved HIV risk behavior among men who have sex with men (MSM). Addiction 2020 Dec
13;115(12):2293-2302 [FREE Full text] [doi: 10.1111/add.15053] [Medline: 32281718]
Barge-Schaapveld DQ, Nicolson NA. Effects of antidepressant treatment on the quality of daily life: an experience sampling
study. J Clin Psychiatry 2002 Jul 15;63(6):477-485. [doi: 10.4088/jcp.v63n0603] [Medline: 12088158]
Hoque MR, Rahman MS, Nipa NJ, Hasan MR. Mobile health interventions in developing countries: a systematic review.
Health Informatics J 2020 Dec 21;26(4):2792-2810 [FREE Full text] [doi: 10.1177/1460458220937102] [Medline: 32691659]
Soong A, Chen JC, Borzekowski DL. Using ecological momentary assessment to study tobacco behavior in urban India:
there's an app for that. JMIR Res Protoc 2015;4(2):e76 [FREE Full text] [doi: 10.2196/resprot.4408] [Medline: 26109369]
Esposito C, Steel Z, Gioi T, Huyen T, Tarantola D. The prevalence of depression among men living with HIV infection in
Vietnam. Am J Public Health 2009 Oct;99 Suppl 2:S439-S444. [doi: 10.2105/AJPH.2008.155168] [Medline: 19797756]
Goldsamt LA, Clatts MC, Giang LM, Yu G. Prevalence and behavioral correlates of depression and anxiety among male
sex workers in Vietnam. Int J Sex Health 2015 Aug 15;27(2):145-155 [FREE Full text] [doi: 10.1080/19317611.2014.947055]
[Medline: 25984252]
Thai TT, Jones MK, Harris LM, Heard RC. Prevalence and correlates of symptoms of mental disorders in Vietnamese HIV
positive patients. Journal of HIV/AIDS & Social Services 2016 Jun 24:1-17. [doi: 10.1080/15381501.2015.1107800]
Biello KB, Colby D, Closson E, Mimiaga MJ. The syndemic condition of psychosocial problems and HIV risk among male
sex workers in Ho Chi Minh City, Vietnam. AIDS Behav 2014 Jul 1;18(7):1264-1271 [FREE Full text] [doi:
10.1007/s10461-013-0632-8] [Medline: 24081899]
Trang K. Embodiment, ecology, and variability in mental health, psychosocial support, and HIV risk in Vietnam. Dissertation,
Emory University. 2020. URL: https://etd.library.emory.edu/concern/etds/6t053h15s?locale=en [accessed 2022-01-02]
Falsetti S, Resnick H, Resick P, Kilpatrick D. The Modified PTSD Symptom Scale: a brief self-report measure of
posttraumatic stress disorder. Behav Ther 1993;16:161-162. [doi: 10.1037/t05175-000]
Kobo Toolbox. 2021. URL: http://www.kobotoolbox.org/ [accessed 2022-01-02]
Mark TE, Latulipe RJ, Anto-Ocrah M, Mlongoti G, Adler D, Lanning JW. Seasonality, food insecurity, and clinical
depression in post-partum women in a rural Malawi setting. Matern Child Health J 2021 May 24;25(5):751-758. [doi:
10.1007/s10995-020-03045-8] [Medline: 33231821]
Mehmood A, Taber N, Bachani AM, Gupta S, Paichadze N, Hyder AA. Paper versus digital data collection for road safety
risk factors: reliability comparative analysis from three cities in low- and middle-income countries. J Med Internet Res
2019 May 28;21(5):e13222 [FREE Full text] [doi: 10.2196/13222] [Medline: 31140431]
Schoenleber M, Berghoff CR, Gratz KL, Tull MT. Emotional lability and affective synchrony in posttraumatic stress
disorder pathology. J Anxiety Disord 2018 Jan;53:68-75 [FREE Full text] [doi: 10.1016/j.janxdis.2017.11.006] [Medline:
29197703]
Watson D, Clark LA, Tellegen A. Development and validation of brief measures of positive and negative affect: the PANAS
scales. J Pers Soc Psychol 1988 Jun;54(6):1063-1070. [doi: 10.1037//0022-3514.54.6.1063] [Medline: 3397865]
van Ommeren M, Sharma B, Thapa S, Makaju R, Prasain D, Bhattarai R, et al. Preparing instruments for transcultural
research: use of the translation monitoring form with Nepali-speaking Bhutanese refugees. Transcult Psychiatry 2016 Jun
30;36(3):285-301. [doi: 10.1177/136346159903600304]
Flaherty JA, Gaviria FM, Pathak D, Mitchell T, Wintrob R, Richman JA, et al. Developing instruments for cross-cultural
psychiatric research. J Nerv Ment Dis 1988 May;176(5):257-263. [Medline: 3367140]
Ryan GW, Bernard HR. Techniques to identify themes. Field Methods 2016 Jul 24;15(1):85-109. [doi:
10.1177/1525822x02239569]
Venkatesh V, Thong J, Xu X. Unified theory of acceptance and use of technology: a synthesis and the road ahead. J Assoc
Inf Syst 2016 May;17(5):328-376. [doi: 10.17705/1jais.00428]

https://formative.jmir.org/2022/1/e30360

XSL• FO
RenderX

Trang et al

JMIR Form Res 2022 | vol. 6 | iss. 1 | e30360 | p. 16
(page number not for citation purposes)

JMIR FORMATIVE RESEARCH
70.
71.

72.

73.

74.

75.

76.
77.
78.

79.
80.

81.

82.

83.

84.
85.

86.

87.

88.

89.
90.
91.

Soi mức lương cao nhất tại Hà Nội năm 2019 mới được công bố. Báo Giao Thông. 2020. URL: https://www.
baogiaothong.vn/soi-muc-luong-cao-nhat-tai-ha-noi-nam-2019-moi-duoc-cong-bo-d448116.html [accessed 2021-10-22]
Moore RC, Kaufmann CN, Rooney AS, Moore DJ, Eyler LT, Granholm E, et al. Feasibility and acceptability of ecological
momentary assessment of daily functioning among older adults with HIV. Am J Geriatr Psychiatry 2017 Aug;25(8):829-840
[FREE Full text] [doi: 10.1016/j.jagp.2016.11.019] [Medline: 28065496]
Wray TB, Kahler CW, Monti PM. Using ecological momentary assessment (EMA) to study sex events among very high-risk
men who have sex with men (MSM). AIDS Behav 2016 Oct 8;20(10):2231-2242 [FREE Full text] [doi:
10.1007/s10461-015-1272-y] [Medline: 26746212]
Yang C, Linas B, Kirk G, Bollinger R, Chang L, Chander G, et al. Feasibility and acceptability of smartphone-based
ecological momentary assessment of alcohol use among African American men who have sex with men in Baltimore. JMIR
Mhealth Uhealth 2015 Jun;3(2):e67 [FREE Full text] [doi: 10.2196/mhealth.4344] [Medline: 26085078]
Ono M, Schneider S, Junghaenel DU, Stone AA. What affects the completion of ecological momentary assessments in
chronic pain research? An individual patient data meta-analysis. J Med Internet Res 2019 Feb 05;21(2):e11398 [FREE Full
text] [doi: 10.2196/11398] [Medline: 30720437]
Smiley SL, Elmasry H, Webb HM, Niaura RS, Hamilton AB, Milburn NG. Feasibility of ecological momentary assessment
of daily sexting and substance use among young adult African American gay and bisexual men: a pilot study. JMIR Res
Protoc 2017 Feb 02;6(2):e9 [FREE Full text] [doi: 10.2196/resprot.6520] [Medline: 28153816]
Doherty K, Balaskas A, Doherty G. The design of ecological momentary assessment technologies. Interact Comput
2020;32(3):257-278. [doi: 10.1093/iwcomp/iwaa019]
Scollon C, Prieto C, Diener E. Experience sampling: promises and pitfalls, strength and weaknesses. In: Social Indicators
Research Series. Dordrecht: Springer; 2009:157-180.
Hsieh G, Li I, Dey A, Forlizzi J, Hudson SE. Using visualizations to increase compliance in experience sampling. In:
Proceedings of the 10th International Conference on Ubiquitous Computing. 2008 Presented at: UbiComp08: The 10th
International Conference on Ubiquitous Computing; September 21 - 24, 2008; Seoul Korea p. 164-167. [doi:
10.1145/1409635.1409657]
Christensen TC, Barrett LF, Bliss-Moreau E, Lebo K, Christensen TC. A practical guide to experience-sampling procedures.
J Happin Stud 2003;4(1):53-78. [doi: 10.1023/a:1023609306024]
Gilbey D, Morgan H, Lin A, Perry Y. Effectiveness, acceptability, and feasibility of digital health interventions for LGBTIQ+
young people: systematic review. J Med Internet Res 2020 Dec 03;22(12):e20158 [FREE Full text] [doi: 10.2196/20158]
[Medline: 33270039]
Laqua C, Hahn E, Böge K, Martensen LK, Nguyen TD, Schomerus G, et al. Public attitude towards restrictions on persons
with mental illness in greater Hanoi area, Vietnam. Int J Soc Psychiatry 2018 Jun 09;64(4):335-343. [doi:
10.1177/0020764018763685] [Medline: 29521191]
Ta TM, Böge K, Cao TD, Schomerus G, Nguyen TD, Dettling M, et al. Public attitudes towards psychiatrists in the
metropolitan area of Hanoi, Vietnam. Asian J Psychiatr 2018 Mar;32:44-49. [doi: 10.1016/j.ajp.2017.11.031] [Medline:
29207317]
Trang K, Ly AT, Lam LX, Brown CA, To MQ, Sullivan PS, et al. Mental health in HIV prevention and care: a qualitative
study of challenges and facilitators to integration in Vietnam. Soc Sci Med 2021 Jun;279:113978. [doi:
10.1016/j.socscimed.2021.113978] [Medline: 34000583]
Hufford MR, Shields AL, Shiffman S, Paty J, Balabanis M. Reactivity to ecological momentary assessment: an example
using undergraduate problem drinkers. Psychol Addict Behav 2002 Sep;16(3):205-211. [Medline: 12236455]
McCarthy DE, Minami H, Yeh VM, Bold KW. An experimental investigation of reactivity to ecological momentary
assessment frequency among adults trying to quit smoking. Addiction 2015 Oct;110(10):1549-1560. [doi: 10.1111/add.12996]
[Medline: 26011583]
Rowan PJ, Cofta-Woerpel L, Mazas CA, Vidrine JI, Reitzel LR, Cinciripini PM, et al. Evaluating reactivity to ecological
momentary assessment during smoking cessation. Exp Clin Psychopharmacol 2007 Aug;15(4):382-389. [doi:
10.1037/1064-1297.15.4.382] [Medline: 17696685]
Heron KE, Smyth JM. Is intensive measurement of body image reactive? A two-study evaluation using Ecological Momentary
Assessment suggests not. Body Image 2013 Jan;10(1):35-44 [FREE Full text] [doi: 10.1016/j.bodyim.2012.08.006] [Medline:
22999225]
Stone AA, Broderick JE, Schwartz JE, Shiffman S, Litcher-Kelly L, Calvanese P. Intensive momentary reporting of pain
with an electronic diary: reactivity, compliance, and patient satisfaction. Pain 2003 Jul;104(1-2):343-351. [doi:
10.1016/s0304-3959(03)00040-x] [Medline: 12855344]
Ha VS, Whittaker A, Whittaker M, Rodger S. Living with autism spectrum disorder in Hanoi, Vietnam. Soc Sci Med 2014
Dec;120:278-285. [doi: 10.1016/j.socscimed.2014.09.038] [Medline: 25262315]
Grossmann I, Ellsworth PC. What are mixed emotions and what conditions foster them? Life-span experiences, culture
and social awareness. Curr Opin Behav Sci 2017 Jun;15:1-5. [doi: 10.1016/j.cobeha.2017.05.001]
Wikan U. Managing the heart to brighten face and soulmotions in Balinese morality and health care. Am Ethnol
2009;16(2):294-312. [doi: 10.1525/ae.1989.16.2.02a00070]

https://formative.jmir.org/2022/1/e30360

XSL• FO
RenderX

Trang et al

JMIR Form Res 2022 | vol. 6 | iss. 1 | e30360 | p. 17
(page number not for citation purposes)

JMIR FORMATIVE RESEARCH

Trang et al

92.

Niner S, Kokanovic R, Cuthbert D, Cho V. "Here nobody holds your heart": metaphoric and embodied emotions of birth
and displacement among Karen women in Australia. Med Anthropol Q 2014 Oct 05;28(3):362-380. [doi: 10.1111/maq.12070]
[Medline: 24599643]
93. Suvak M, Musicaro R, Hodgdon H. Chapter 13 - Emotional Granularity in PTSD. Amsterdam: Elsevier; 2020:377-407.
94. Granholm E, Loh C, Swendsen J. Feasibility and validity of computerized ecological momentary assessment in schizophrenia.
Schizophr Bull 2008 May 04;34(3):507-514 [FREE Full text] [doi: 10.1093/schbul/sbm113] [Medline: 17932087]
95. The World Bank in Vietnam: overview. World Bank. 2019. URL: https://www.worldbank.org/en/country/vietnam [accessed
2020-11-20]
96. Monthly average income per capita at current prices by residence and by region by residence and region and year website.
General Statistics Office of Vietnam. 2018. URL: https://www.gso.gov.vn/en/px-web/
?pxid=E1127&theme=Health%2C%20Culture%2C%20Sport%20and%20Living%20standard [accessed 2020-11-20]
97. Green KE, Vu BN, Phan HT, Tran MH, Ngo HV, Vo SH, et al. From conventional to disruptive: upturning the HIV testing
status quo among men who have sex with men in Vietnam. J Int AIDS Soc 2018 Jul 22;21 Suppl 5(S5):e25127 [FREE Full
text] [doi: 10.1002/jia2.25127] [Medline: 30033557]
98. Pham Q, Nguyen T, Hoang C, Cao V, Khuu NV, Phan HT, et al. Prevalence of HIV/STIs and associated factors among
men who have sex with men in An Giang, Vietnam. Sex Transm Dis 2012 Oct;39(10):799-806. [doi:
10.1097/OLQ.0b013e318265b180] [Medline: 23001268]
99. Husky M, Olié E, Guillaume S, Genty C, Swendsen J, Courtet P. Feasibility and validity of ecological momentary assessment
in the investigation of suicide risk. Psychiatry Res 2014 Dec 15;220(1-2):564-570. [doi: 10.1016/j.psychres.2014.08.019]
[Medline: 25155939]
100. UNAIDS. World AIDS Day Report 2020: Prevailing Against Pandemics by Putting People at the Centre. Geneva, Switzerland:
UNAIDS; 2020.

Abbreviations
ART: antiretroviral therapy
CMD: common mental disorder
EMA: ecological momentary assessment
EMI: ecological momentary intervention
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mEMA: mobile ecological momentary assessment
mHealth: mobile health
MSM: men who have sex with men
PrEP: pre-exposure prophylaxis
PTSD: posttraumatic stress disorder
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