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Abstract
Background: HIV disproportionately affects men who have sex with men (MSM), transgender individuals, and people who
inject drugs, with 70.1% of cases in Pakistan linked to these groups, aggravated by stigma and legal constraints. Mobile health
(mHealth) interventions offer the potential to enhance HIV prevention, yet their acceptability remains underexplored.
Objective: This study aimed to assess the feasibility, willingness to use, and preferences for mHealth-based interventions
designed to improve HIV knowledge, testing uptake, and risk behavior reduction among MSM, transgender individuals, and
people who inject drugs in Pakistan.
Methods: A cross-sectional survey was conducted from February 2025 to May 2025 with 210 participants, including MSM
and transgender individuals, recruited through respondent-driven sampling in collaboration with community-based organiza-
tions and nongovernmental organizations, while people who inject drugs were recruited from the rehabilitation centers of
trusted community-based organizations and nongovernmental organizations, to ensure privacy and reduce safety concerns.
Participants completed a self-administered questionnaire covering demographics, HIV knowledge, access to and use of mobile
technology, acceptability and preferences for mHealth interventions, and HIV-related risk behaviors.
Results: The majority of participants owned smartphones (161/210, 76.7%) and had daily internet access (115/210, 54.8%),
spending an average of 3.41 (SD 3.10) hours online daily. High willingness (182/210, 86.7%) to use a clinic-integrated
mHealth app for HIV prevention was reported. Preferred app-delivered features included educational resources (85/210,
40.5%), daily medication reminders (108/210, 51.4%), weekly HIV prevention information (110/210, 52.4%), e-consultation
(158/210, 75.2%), and mental health information (134/210, 63.8%). Smartphone ownership (odds ratio 4.14, 95% CI 1.41‐
12.21; P=.009) and prior experience with an mHealth app (odds ratio 2.97, 95% CI 1.00‐8.81; P=.05) were significantly
associated with willingness to adopt an mHealth app. While 80.5% (169/210) reported some knowledge of HIV, only 17.1%
(29/169) rated their knowledge high, and 46.1% (97/210) were unaware of their HIV status. In terms of vulnerability,
participants reported that injected drug use (122/210, 58.1%), experiences of violence (87/210, 41.4%), and police detention
(128/210, 61%) were prevalent. In terms of risky sexual behaviors, nearly half engaged in transactional sex (104/210, 49.5%)
or had multiple partners (101/210, 48.1%), while consistent condom use remained low (90/210, 42.9%).
Conclusions: There is high acceptability and considerable potential for mHealth interventions to enhance HIV prevention
efforts among MSM, transgender individuals, and people who inject drugs in Pakistan. Tailored, discreet, and comprehensive
mHealth platforms that include educational content, medication reminders, e-consultation, and mental health support are
warranted. Addressing criminalization and ensuring user privacy will be crucial for the successful design and implementation
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of these interventions. Future research should focus on implementation research to assess the real-world uptake of these
findings.
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Introduction
Despite remarkable advancements in HIV care and preven-
tion, the acquisition of HIV remains a significant public
health issue globally [1]. As of 2023, approximately 39.9
million people were living with HIV worldwide, including 1.3
million who were newly diagnosed, around 0.45 million of
these in Southeast Asia [2]. The epidemic still disproportion-
ately impacts key populations: the HIV prevalence was 11
times higher among gay men and other men who have sex
with men, 7 times higher among people who inject drugs, and
14 times higher among transgender individuals, in compar-
ison to the general adult population [3]. Discrimination,
stigmatization, and punitive laws targeting key populations
are costing lives and preventing the world from achieving
the agreed global 95-95-95 AIDS target: 95% know their
HIV status, 95% diagnosed with HIV are on antiretrovi-
ral therapy (ART), and 95% of those on ART are virally
suppressed. Structural barriers, including poverty, limited
health care access, and legal and human rights challenges,
raise the likelihood of HIV infection 35-fold for people who
inject drugs, 30-fold for female sex workers, and 14-fold
for transgender women compared to adults in the general
population [4]. Globally, studies confirm that HIV incidence
remains high among sex workers, especially in countries
that criminalize sex work compared to their counterparts in
countries where sex work is wholly or partially legalized [5].

Mobile health (mHealth), defined as the use of mobile
technologies for health services, has emerged as a promising
tool for improving global health care access and deliv-
ery, improving health outcomes, and promoting preventive
health behaviors [1,6]. mHealth, particularly smartphone apps
and messaging, holds great promise for HIV prevention,
especially when linked to HIV testing and pre-exposure
prophylaxis (PrEP). The World Health Organization (WHO)
and the Joint United Nations Program on HIV/AIDS have
endorsed the integration of mHealth in HIV care strategies
due to its reach across low-, middle-, and high-income
countries [7]. For example, a study from China found that
men who have sex with men who received customized
short-message interventions reported significantly lower rates
of risky sexual activities like multiple sex partners and
condomless anal sex than those who did not receive the
intervention [8].

Pakistan, the world’s fifth-most populous country, has an
estimated 0.33 million people living with HIV. According
to the latest data, only 23% of people living with HIV
know their HIV status; among them, 74% are on ART [9].
In the absence of recent national viral suppression data,
estimates can be drawn from the 2023 Joint United Nations

Program on HIV/AIDS report, which indicated that 34,000
individuals on ART have achieved viral suppression [2].
When compared with ART enrollment figures reported by
the country’s National AIDS Control Program, this suggests
an approximate viral load of 63% among people living with
HIV on ART in Pakistan [9]. Pakistan continues to face
significant funding constraints in its HIV/AIDS response. The
reallocation of HIV/AIDS-related resources to address the
COVID-19 pandemic has further strained an already under-
resourced health system, leading to disruptions in essential
services for sexual and gender diverse populations [10].
Notably, in 2025, the HIV/AIDS component implemented
by the National AIDS Control Program in collaboration with
the United Nations Development Program (UNDP) Pakistan
has experienced a reduction exceeding US $4 million [11].
Pakistan is still falling short of achieving the previous
90-90-90 global target set for 2020, and remains far from
the current 2025 goals [12,13]. The number of new HIV
infections in Pakistan increased from 14,000 in 2010 to
25,000 in 2020 [14]. AIDS-related deaths in Pakistan surged
from 1400 in 2010 to 8000 in 2020 [3]. The HIV epidemic
in Pakistan has shown evidence of shifting from isolated
key populations to spreading into broader sexual networks.
In Pakistan, 70.1% of HIV cases belong to key groups:
men who have sex with men (22%), people who inject
drugs (38.4%), female sex workers (2.2%), and transgender
individuals (7.5%) [15]. Legal provisions such as Section
377 of the Pakistan Penal Code further exacerbate stigma
and limit access to essential HIV services [16]. A total of
190 million cellular mobile connections were active as early
as 2025, equivalent to 75.2% of the total population, and
over 45.7% were using the internet [17]. Recent studies
in other Asian and low- and middle-income countries have
shown strong willingness among men who have sex with
men, transgender individuals, and people who inject drugs to
engage with mHealth platforms for HIV-related services [1,6,
18].

Despite this, data on the feasibility and acceptability of
mHealth solutions in Pakistan remain sparse, particularly
among the most at-risk communities. A few digital platforms,
such as “Sehat Dost” UNDP with support from the Global
Fund and “HIV/AIDS Pakistan” by the Association of People
Living with HIV, offer HIV information, self-assessment
tools, and self-testing kits [19]. However, these apps lack
integration, user-centered features, and functionality typical
of comprehensive mHealth solutions. To address this, this
study explores the willingness, preferences, and feasibility of
adopting mHealth-based interventions among men who have
sex with men, transgender individuals, and people who inject
drugs in Pakistan. It aims to generate evidence for designing
effective, user-centered digital tools that have the potential to
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improve HIV knowledge, increase testing uptake, and reduce
high-risk behaviors in marginalized communities.

Methods
Study Design and Setting
A cross-sectional study was conducted from February 2025
to May 2025, using the quantitative survey-based method to
assess the willingness, preferences, and feasibility of mHealth
interventions for HIV prevention among the key popula-
tions in Pakistan, with data collected through collaboration
with community-based organizations (CBOs) and nongovern-
ment organizations (NGOs). The STROBE (Strengthening
the Reporting of Observational Studies in Epidemiology)
guideline (Checklist 1) was followed to conduct this study.
Sample Size
The minimum sample size for estimating the proportion
willing to use mHealth was first calculated with the sin-
gle-proportion formula (95% CI, 5% precision, and anticipa-
ted prevalence=50%), giving 384 individuals. Because the
accessible sampling frame in our sites was approximately
500 individuals, we applied a finite-population correction
[20], resulting in 218 individuals. Anticipating minor design
clustering across the 3 key population strata, a design effect
of 1.1 was used, yielding approximately 240 individuals.
However, the final achieved sample size was limited to
210 due to practical constraints such as limited recruitment
time and resource limitations. Furthermore, many individu-
als from marginalized populations were reluctant to partici-
pate because of fears related to stigma, confidentiality, and
social consequences. Although the final sample size was
slightly lower than the initial target, it does not meaningfully
compromise the overall interpretability of our findings. A
post hoc power check indicates that with a sample of 210
participants, the study still retains acceptable precision for
estimating willingness proportions with approximately ±6%
to 7% precision at a 95% CI [21,22].
Definitions of Key Terms

Key Population
Groups who, due to specific higher-risk behaviors, are at
increased risk of HIV, irrespective of the epidemic type or
local context. Also, they often have legal and social issues
related to their behaviors that increase their vulnerability
to HIV. According to WHO guidelines, key populations
relevant to this study include: (1) men who have sex with
men, (2) people who inject drugs, and (3) transgender
individuals [23].

Men Who Have Sex With Men
This group encompasses male individuals who engage in
sexual activities with other male individuals, regardless of
their sexual orientation or identity. The term is used to focus
on behavior rather than identity, recognizing that not all men
who have sex with men identify as gay or bisexual [24].

People Who Inject Drugs
Individuals who inject psychotropic (or psychoactive)
substances for nonmedical purposes through intravenous,
intramuscular, subcutaneous, or other injectable routes.
People who inject drugs are at heightened risk of HIV due
to practices such as sharing contaminated injection equip-
ment. This definition also applies to people who inject other
nonmedical substances.

Transgender Individuals
An umbrella term for individuals whose gender identity
and expression do not conform to the norms and expecta-
tions traditionally associated with the sex assigned to them
at birth; it includes people who are transsexual, transgen-
der, or otherwise gender nonconforming. Transgender people
may self-identify as transgender, female, male, a transgender
woman, or a transgender man [25].

Study Participants and Procedures
Inclusion criteria were (1) being aged 18 years or older;
(2) self-identified as men who have sex with men, transgen-
der individuals, or people who inject drugs; (3) resident of
Pakistan; and (4) being able to understand Urdu or English.

Other key populations, such as female sex workers and
people in prisons, were not included due to legal and ethical
considerations. Although multiple groups are criminalized
under Section 377, female sex workers in Pakistan are
subjected to stronger policies, social stigma, and the absence
of secure community-based networks, which create substan-
tial barriers to safe, confidential, and ethical recruitment
[16,26]. These factors present significant barriers to safe
recruitment and ethical engagement in research contexts
involving these groups.

Respondents were recruited using respondent-driven
sampling (RDS), which is a network-based sampling method
commonly used to recruit the hard-to-reach population, and
combined with peer-driven recruitment [27]. Initial respond-
ent-driven sampling participants, also called seed participants,
were selected upon recommendations of trusted NGOs and
CBOs for men who have sex with men and transgender
individuals. We selected a sample of 10 seed participants
from each group to ensure diversity. Each seed who com-
pleted the interviewer-administered questionnaire received
5 recruitment coupons to invite their peers. In turn, the
subsequent participants were also given 5 coupons to recruit
more peers. Each coupon card contained a unique RDS
number that allowed us to trace the peer recruitment chain
and related study information. Coupon management software
tracked, distributed, and redeemed coupons during the study,
and a standard numbering system was implemented to
monitor the recruiter-recruit relationship. Due to ethical and
security concerns, people who inject drugs were recruited
through convenience sampling from rehabilitation centers
and harm reduction centers operated by trusted NGOs and
CBOs. The participants were only recruited if they were
stable, conscious, and could provide informed consent. This
approach was adopted to ensure privacy, reduce participant
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risk, and allow for more secure and supportive recruitment
and data collection. Data collection was conducted in the
private room of the NGO or CBO to ensure participants’
trust and privacy. Individuals could choose whether to come
during the working hours of the NGO or CBO or set
an appointment by phone. Individuals who presented with
a valid coupon underwent initial eligibility screening. If
eligible, an Android tablet was provided to complete the
survey questionnaire, which was hosted on Google Forms
in a private room. Participants were allowed to self-identify
their gender from a list of inclusive options or choose not
to disclose, in line with ethical guidelines for gender identity
data collection [28]. Each participant completed the question-
naire in approximately 20 minutes, while study staff waited
outside to ensure privacy.
Ethical Considerations
The ethical approval for this study was obtained from
the research and ethics committee of Riphah Institute of
Pharmaceutical Sciences, Riphah International University
(reference: REC-RIPS/RARE/2025/16); all ethical guidelines
for research involving human participants were followed.
Before participating, all participants were verbally informed
about the purpose of the study, the nature of their involve-
ment, potential risks and benefits, and their rights as research
participants. Informed written consent was secured from
all participants before data collection. Moreover, all the
participants were informed that participation in this study
was voluntary and that they could withdraw at any time.
All participants were assured that their data would remain
confidential, and they were informed that their data would
be used for publication purposes. Participants were invited
to self-identify their gender using inclusive options, with a
choice to opt out, ensuring respect for individual autonomy
and alignment with ethical standards for gender identity
data collection. All the study procedures adopted complied
with the Principles of the Declaration of Helsinki, Good
Clinical Practices, and the applicable laws and regulations
of research involving human subjects in Pakistan. The
SAGER (Sex and Gender Equity in Research) guidelines
were followed throughout the study and can be found in
Checklist 2. Participants received PKR 500 (US $2.77) for
study participation and an additional PKR 200 (US $1.11)
for each peer successfully recruited to the study, up to a
maximum of 5 peers.
Measures

Overview
After reviewing the literature, the questionnaire for this study
was adopted from a validated questionnaire used in a similar
mHealth study in Malaysia [27]. After carefully reviewing
the questionnaire and discussing it with other team mem-
bers and the principal investigator, we made some modifica-
tions. Some questions were removed from the questionnaire,
keeping in mind the cultural and ethical standards of the
country. The questionnaire was subsequently translated into
Urdu, and HIV experts in Pakistan, along with the princi-
pal investigator, evaluated its content validity. The main

scale achieved a Cronbach α of 0.75, indicating acceptable
reliability for a formative exploratory study. The question-
naire used for the study can be found in Multimedia Appendix
1.

Participant Characteristics
We collected participant characteristics: type (men who have
sex with men, transgender individuals, or people who inject
drugs), sexual orientation, education, employment status,
and ethnicity. We did not take provincial and residential
information to ensure confidentiality and privacy.

Knowledge About HIV Prevention
In the first section, participants were asked, “Do you know
about HIV care and prevention methods?” Those who
responded “Yes” to the previous question were asked to rate
their HIV knowledge on a scale from 1 (very low) to 5 (very
high).

Access to and Frequency of Use of
Communication Technology
Participants were asked if they had their own smartphone
and daily internet access, and the number of hours spent on
the internet each week. Participants’ use of smartphones for
various internet-based activities (including social network-
ing, sending or receiving emails, using websites, searching
for health-related information, or using health-related apps)
was assessed using a 5-point Likert scale (ranging from
1=“never” to 5=“daily”). The participants were then asked
if they had used any health-related mHealth apps previously,
and a follow-up on their experience using the mHealth app
was assessed using the Likert scale (ranging from 1=“very
dissatisfied” to 5=“very satisfied.”

Acceptability of mHealth App
Participants were asked about their willingness to use a
clinic-integrated mHealth app for HIV prevention, and their
willingness to use 5 mHealth-related features: medication
reminders, HIV prevention information, e-consultation with
the doctor, mental health information, and engagement in
a virtual mental health group. The study also evaluated
respondents’ preferred frequency (daily, weekly, or monthly)
and mode of mHealth delivery (such as phone calls, SMS text
messaging, or mobile apps). Participants were asked, “What
feature would you consider most important in a clinic-inte-
grated mHealth app for HIV prevention?,” followed by a
question: “On a scale of 1 (not at all feasible) to 5 (extremely
feasible), how feasible do you think it is to integrate mobile
apps into an HIV prevention program?”

Risky Sexual and Drug-Related Behavior
Participants were asked information about their sexual
behavior, including recent (past 6 mo) engagement in anal
sex, sexual relationships with multiple partners, consistent
condom use, and transactional sexual relationships. Addition-
ally, participants were asked about injectable drug use at any
point in their lives. Participants were asked if they had ever
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tested for HIV and their HIV status. Participants were then
asked if they had ever been diagnosed with other sexually
transmitted infections (STIs), and if they had ever used PrEP
or postexposure prophylaxis.
Data Analysis
We calculated the descriptive statistics for categorical
variables, such as frequency and percentage, and mean
and SD for the continuous variables. Cross-tabulation and
chi-square tests were used to measure the association between
the categorical variables. Bivariate and multivariate logistic
regression analyses were conducted to identify the corre-
lates of mHealth acceptance. Results were reported as odds
ratio (OR) with 95% CI. Analyses were performed in SPSS
(Statistical Package for the Social Sciences; version 27; IBM
Corp) and RStudio (2025.05.0+496), an integrated develop-
ment environment for R (version 4.5.0; R Foundation for
Statistical Computing).

Results
Participants’ Characteristics
A total of 210 participants were included in the study (mean
age of 29.55, SD 4.82 y). Of the 210 participants, 83 (39.5%)
were people who inject drugs, 72 (34.3%) were transgender
individuals, and 55 (26.2%) were men who have sex with
men. Regarding sexual orientation, 84 (40%) identified as
heterosexual, while 72 (34.3%) identified as homosexual.
Most respondents were college graduates (n=88, 41.9%),
while only a few reported having completed higher educa-
tion (n=25, 11.9%). Employment status showed that half of
the participants were unemployed (n=105, 50%), and a large
proportion identified themselves as Muslims (n=159, 75.7%;
Table 1).

Table 1. Demographic characteristics of the participants (N=210).
Demographic characteristics Value, n (%)
Key population
  Men who have sex with men 55 (26.2)
  Transgender individuals 72 (34.3)
  People who inject drugs 83 (39.5)
Sexual orientation
  Homosexual 72 (34.3)
  Heterosexual 84 (40)
  Bisexual 53 (25.2)
Education
  Less than high school 53 (25.2)
  High school 88 (41.9)
  College or associate 44 (21)
  Higher education 25 (11.9)
Employment status
  Unemployed 105 (50)
  Part-time employed 67 (31.9)
  Full-time employed 32 (15.2)
Ethnicity or race
  Muslim 159 (75.7)
  Non-Muslim 51 (24.3)
Knowledge about HIV and its transmission
  Yes 169 (80.5)
  No 41 (19.5)
HIV knowledge rating
  Low 88 (52.1)
  Moderate 54 (31.9)
  High 29 (17.1)

Overall, 169 out of 210 (80.5%) participants reported having
some knowledge of HIV and its transmission, while 29
out of 210 (17.1%) demonstrated a high level of HIV-rela-
ted knowledge. Men who have sex with men reported the
highest proportion of strong HIV knowledge (23/55, 41.8%),

followed by transgender individuals (18/72, 25%) and people
who inject drugs (13/83, 15.6%).
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Access to and Frequency of Use of
Mobile Technology
Of the 210 participants, 161 (76.7%) had smartphones, and
115 (54.8%) had daily access to the internet. The most
common activities that participants used the internet on their
smartphones for were online social networking apps like
Facebook, WhatsApp, or TikTok; on average, they spent
3.41 (SD 3.10) hours per day on them. A total of 77 out
of 210 (36.7%) participants used mobile apps several times
a week, and 74 out of 210 (35.2%) used them daily. Addition-
ally, 127 out of 210 (60.5%) of the participants stated that
they had used an mHealth app, and 94 out of 210 (44.7%)
were satisfied with their experience with the mHealth app.
A significant association was found between the education
levels and previous mHealth app experiences (χ²4=24.08;

P<.001). Among those who reported using the app (127/210,
60.5%), 40 out of 127 (31.4%) were transgender individuals,
27 out of 127 (21.2%) were men who have sex with men,
and 32 out of 127 (25.1%) had a high school level educa-
tion, suggesting a positive association between education and
mHealth app engagement.
Acceptability of the mHealth App
Of the 210 participants, 182 (86.7%) expressed a willingness
to use a clinic-integrated mHealth app for HIV prevention
(Table 2). More than half (n=108, 51.5%) indicated interest
in a daily medication reminder feature, while 83 (39.5%)
reported no interest in this function. Among those interested
in medication reminders, 89 of 130 (68.5%) preferred to
receive notifications through the app.

Table 2. Acceptability of clinic-integrated mobile health app for HIV prevention (N=210).
Variables Value, n (%)
Clinic-integrated mobile app for HIV prevention
  No 28 (13.3)
  Yes 182 (86.7)
Frequency of medication reminder
  Daily 108 (51.4)
  Monthly 3 (1.4)
  Never 83 (39.5)
  Weekly 16 (7.6)
Preferred mechanism of getting reminders
  App notifications 89 (68.5)
  Phone calls 17 (13.1)
  SMS text messaging 21 (16.2)
  Websites 3 (2.3)
Frequency of HIV prevention information
  Daily 21 (10)
  Monthly 49 (23.3)
  Never 30 (14.3)
  Weekly 110 (52.4)
Preferred mechanism of HIV prevention information
  Apps 77 (43)
  Phone calls 56 (31.3)
  SMS text messaging 39 (21.8)
  Websites 7 (3.9)
E-consultation
  No 52 (24.8)
  Yes 158 (75.2)
Preferred mechanism of e-consultation
  Apps 75 (48.1)
  Phone calls 68 (43.6)
  SMS text messaging 8 (5.1)
  Websites 5 (3.2)
Mental health information
  No 76 (36.2)
  Yes 134 (63.8)
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Variables Value, n (%)
Preferred mechanism for mental health information
  Apps 73 (52.9)
  Phone calls 40 (29)
  SMS text messaging 19 (13.8)
  Websites 6 (4.3)
Most important feature
  Educational resources 85 (40.5)
  HIV self-testing information 42 (20.2)
  Secure messaging with health care providers 28 (13.5)
  Appointment reminders 15 (7.5)

Regarding the dissemination of HIV prevention information,
110 out of 210 (52.4%) respondents preferred receiving
updates on a weekly basis, followed by 49 out of 210
(23.3%) who favored monthly updates. Among these, 77
out of 180 (42.7%) indicated a preference for receiving
such information via the app. Additionally, two-thirds of the
participants (158/210, 75.2%) expressed interest in e-consul-
tation services, with preferences split between app-based
consultations (75/156, 48.1%) and phone calls (68/156,
43.6%). Furthermore, 134 out of 210 (63.8%) participants
showed interest in receiving mental health information, with
73 out of 138 (52.9%) preferring to access this content
through the app. Most participants (85/210, 40.5%) indicated
that educational resources was the most important feature,
followed by information on HIV self-testing (42/210, 20.2%)
and secure messaging with health care providers (28/210,
13.5%). Furthermore, a total of 75 out of 210 (35.7%)
participants reported moderate feasibility, and 61 out of 210
(29%) reported high feasibility for an mHealth app for HIV
prevention.

There was a positive association between smartphone
ownership, daily internet access, and interest in mHealth
for HIV prevention; 99.1% (114/115) of them were willing
to use an mHealth app for HIV prevention. A chi-square
test indicated a statistically significant association between
smartphone use, daily internet access, and willingness to
use an mHealth app (χ²2=71.19; P<.001). The likelihood-
ratio chi-square test confirmed this association (χ²2=63.35;
P<.001). The Cramer V was 0.41, indicating a moder-
ately strong association between internet access, smartphone

ownership, and willingness to use a clinic-integrated mHealth
app.

HIV Testing, Prevention, and Risk
Behaviors
Out of 210 participants, 141 (67.1%) participants had been
tested for HIV, but only 111 of 208 (52.9%) respondents
knew their current HIV status. HIV prevention services
uptake was limited, with 105 (50%) reporting no use;
PrEP (47/88, 53.4%) was the most common. Self-reported
awareness of STI status was moderate, with 92 out of 210
(43.8%) reporting that they knew their previous STI status.
Participants reported a substantial level of vulnerability: 87
out of 210 (41.4%) had experienced violence, 128 out of
210 (61%) had been detained by the police, and 122 out of
210 (58.1%) used injectable drugs. Risky sexual behaviors
were frequent, 104 out of 210 (49.5%) engaged in transac-
tional sex, and 101 out of 210 (48.1%) reported multiple
partners, while consistent condom use remained low (90/210,
42.9%), though slightly higher among men who have sex with
men and transgender individuals (Table 3). Cross-tabulation
analysis showed differences in patterns across groups. PrEP
users reported higher use of a health-related mobile app.
When grouped by sexual orientation, bisexual participants
reported the highest levels of risky sexual behavior, followed
by homosexual participants, while heterosexual participants
reported the lowest levels. Participants who used any HIV
prevention service tended to report moderately risky sexual
behaviors, whereas those who did not use prevention services
were more likely to report the highest levels of risk.

Table 3. HIV testing, prevention, and risk behavior (N=210).
Variables Value, n (%)
HIV testing
  Yes 141 (67.1)
  No 69 (32.9)
Frequency of HIV testing
  Regularly (every year) 52 (36.4)
  Occasionally (every few years) 42 (29.4)
  Rarely 49 (34.3)
HIV status
  Negative 111 (52.9)
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Variables Value, n (%)
  Do not know 97 (46.1)
HIV prevention services
  Yes 105 (50)
  No 105 (50)
Prevention services
  PrEPa 47 (53.4)
  PEPb 3 (3.4)
  Event-driven PrEP 20 (22.7)
  Safe needle practice 14 (15.9)
Previously diagnosed with STIc
  Yes 36 (17.1)
  No 56 (26.7)
  Do not know 118 (56.2)
PrEP use
  Yes 90 (42.8)
  No 120 (57.2)
Violence in the past
  Yes 87 (41.4)
  No 123 (58.6)
Detained by the police
  Yes 128 (61)
  No 82 (39)
Depressive symptoms
  Yes 129 (61.4)
  No 81 (38.6)
Injected drugs
  Yes 122 (58.1)
  No 88 (41.9)
Anal sex in past 6 months
  Yes 98 (46.7)
  No 112 (53.7)
Multiple sex partners in the past 6 months
  Yes 101 (48.1)
  No 109 (51.9)
Transactional sex in the past 6 months
  Yes 104 (49.5)
  No 106 (50.5)
Condoms in sexual encounters in the past 6 months
  Yes 90 (42.9)
  No 120 (57.1)

aPrEP: pre-exposure prophylaxis.
bPEP: postexposure prophylaxis.
cSTI: sexually transmitted infection.

Correlates of mHealth App Acceptance
Part-time workers and students were significantly less likely
to express a willingness to adopt a clinic-integrated mHealth
app for HIV prevention compared to unemployed partici-
pants. Specifically, part-time workers had 70% lower odds
(OR 0.30, 95% CI 0.12‐0.77; P=.01), and students had 87%
lower odds (OR 0.13, 95% CI 0.02‐0.98; P=.047) of being

willing to use the app. In contrast, participants who owned
a smartphone were over 4 times more likely to be willing
to adopt the mHealth app (OR 4.14, 95% CI 1.41‐12.21;
P=.009). Moreover, individuals with prior experience using a
mHealth app had nearly 3 times greater odds of willingness to
adopt the app (OR 2.97, 95% CI 1.00‐8.81; P=.05) compared
to those with no prior mHealth exposure (Table 4).
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Table 4. Correlates of mHealth app acceptance.
Variables ORa (95% CI) P value
Intercept 0.54 (0.25‐1.21) .14
Key populations (vs people who inject drugs)
  Men who have sex with men 1.38 (0.43‐4.49) .57
  Transgender 1.46 (0.58‐3.69) .43
Education (vs low education)
  Higher education 2.33 (0.85‐6.43) .10
Employment (vs unemployed)
  Full time 0.57 (0.09‐3.73) .56
  Part time 0.30 (0.12‐0.77) .01
  Student 0.13 (0.02‐0.98) .047
HIV knowledge (vs no)
  Yes 2.05 (0.78‐5.39) .15
Smartphone ownership (vs no)
  Yes 4.14 (1.41‐12.21) .009
Daily internet access (vs no)
  Yes 1.07 (0.36‐3.17) .91
mHealthb app experience (vs no)
  Yes 2.97 (1.00‐8.81) .05

aOR: odds ratio.
bmHealth: mobile health.

Discussion
Principal Findings
This study is the first in Pakistan to explore the feasibility and
acceptability of mHealth interventions for HIV prevention
among key populations, including men who have sex with
men, transgender individuals, and people who inject drugs.
The findings reveal a significant unmet need for accessible
HIV prevention services, evidenced by high-risk behav-
iors and low engagement with existing methods. However,
the widespread use of smartphones and social networking
platforms presents a promising avenue for digital health
solutions. Participants showed strong interest in a clinic-
integrated mHealth app, favoring features like educational
content, medication reminders, and e-consultation services.

Our findings identify several key features that prospec-
tive users desire in an mHealth intervention for HIV
prevention. Specifically, participants expressed strong interest
in receiving daily medication reminders, weekly preven-
tion information, access to e-consultation with health care
providers, and mental health resources. These preferences
align with evidence from India and Nepal, where men
who have sex with men and transgender individuals simi-
larly valued medication and appointment reminders, HIV
prevention information, and teleconsultation services. In the
Nepali study, men who have sex with men also empha-
sized additional needs such as screening and monitoring
illicit drug use, chemsex behavior, and ordering HIV-rela-
ted supplies, reflecting broader expectations for comprehen-
sive digital support. However, one notable difference is that
most participants in Nepal preferred monthly messages and

reminders, which contradicts our finding of strong interest
in daily reminders and weekly prevention content. Preferen-
ces reported in India were more consistent with our results,
as participants supported daily medication reminders and
weekly HIV prevention information [1,29,30]. In our study,
consistent condom use in the past 6 months was reported
by 63.6% of men who have sex with men and 62.5% of
transgender participants. These rates are considerably higher
than those reported in Malaysia, where only 19% of men
who have sex with men reported condom use, and moder-
ately higher than in Bangladesh, where 48.6% of men who
have sex with men reported consistent use [27,31]. How-
ever, these findings were comparable with those of Indo-
nesia, where 76.97% reported protected sex in the past 6
months [32]. Limited access to HIV prevention information,
weak social and health care systems, and criminalization
of same-sex behaviors and cultural taboos in Muslim-major-
ity settings such as Malaysia, Indonesia, and Bangladesh
intensify privacy concerns and restrict access to condoms
and prevention strategies. These constraints likely contrib-
ute to inconsistent condom use and reduced engagement
with HIV prevention programs in these contexts [31,33,34].
mHealth programs have shown promise in improving condom
use and mental health. In one example, a self-paced web-
based intervention for Chinese men who have sex with men
dating app users significantly reduced condomless anal sex
and increased participants’ use of self-efficacy and posi-
tive attitudes towards condoms [35]. More broadly, digital
interventions in the settings of low- and middle-income
countries have generally been found to enhance sexual and
reproductive health knowledge and attitudes, which support
safer behavior [36]. Our study found that participants who
reported using HIV prevention services such as PrEP were
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often involved in moderately high-risk activities, and this
finding aligns with existing research showing that PrEP
use can sometimes be associated with an increase in risky
sexual behaviors and the incidence of bacterial STIs [37,
38]. This may reflect risk compensation or that individuals
with higher baseline risk are more likely to seek PrEP.
However, this association is not universal; studies in South-
East Asia showed that PrEP use does not always translate
into risk compensation, and educational awareness may lead
to less involvement in high-risk behavior [39,40]. These
findings suggest that integrating HIV prevention, reproduc-
tive health information, and risk-reduction counseling into
mHealth platforms may strengthen consistent condom use and
reduce risky sexual practices.

Also, high rates of violence (41.4%) and police deten-
tion (61%) were observed among men who have sex with
men and people who inject drugs. Research in the Middle
East and North Africa, including countries such as Paki-
stan, Iran, Lebanon, and Ghana, highlighted a high level
of violence, stigma, and discrimination among sexual and
gender minorities, with police often implicated in discrimina-
tory practices [41]. These legal and social pressures cre-
ate significant barriers to accessing care, a finding that is
consistent with qualitative research on the lived experiences
of people with HIV in Pakistan who face pervasive stigma
and structural challenges [13]. Studies from Malaysia and
Iran reported that high stigma and criminalization towards
men who have sex with men and transgender individu-
als increased the privacy concerns and limited the open
health communication and emphasized mHealth as a discreet
option [6,42]. Similarly, a cross-sectional survey conducted
among Malaysian men who have sex with men reported that
although 74.9% of participants expressed willingness to use a
hypothetical HIV prevention app, concerns related to privacy
and confidentiality significantly limited acceptability [43]. A
Malaysian focus group study among men who have sex with
men emphasized that encrypted messages, discreet notifica-
tions, and neutral app design are crucial to avoid accidental
disclosure of HIV-related content [44].

HIV testing is the first step in reaching those at increased
risk of HIV acquisition. Our study found that 63.7% of
respondents rarely undergo HIV testing, highlighting the
need for frequent screening. This is especially critical in
Pakistan, where documented HIV outbreaks have been
linked to gaps in testing and prevention among key popu-
lations [14]. mHealth could play a vital role in assessing
risks and reminding and potentially motivating the marginal-
ized community to be tested regularly through interactive
quizzes and tailored push notifications [45,46]. A random-
ized control trial in Vietnam showed that mHealth improved
knowledge and PrEP adherence through interactive quizzes
and tailored push notifications [47]. As such, innovative
technology can accelerate engagement in HIV prevention
strategies and facilitate the PrEP uptake and HIV self-test-
ing, especially in areas where these services are underused
[48]. Our results highlight that there is considerable inter-
est in specific mHealth strategies, such as receiving informa-
tion related to HIV prevention, e-consultation, medication

reminders, and mental health information. Given the lack
of public dialogue and stigma, it is not surprising that the
Pakistani marginalized population, like their counterparts [49,
50], particularly China [51], Vietnam [52], and Malaysia [27],
expressed interest. Our study reported low to moderate HIV
knowledge, and most of the participants were unaware of
their HIV status and STIs, which is confirmed by another
study that reported a lack of awareness and low literacy rate
among people living with HIV [53], highlighting the need
for effective interventions to boost awareness and education.
Several studies have reported that mHealth interventions
can be helpful in enhancing HIV awareness and education,
such as studies from India, Nepal, and Malaysia, demon-
strated greater improvement in HIV knowledge awareness,
HIV testing, PrEP uptake, and behavioral outcomes among
marginalized communities [18,54,55]. Similarly, a cohort
study in Indonesia showed that a mobile app increased HIV
knowledge from 20% to 60% among men who have sex with
men, from 22% to 57% among transgender individuals, and
from 49% to 74% among people who inject drugs. Addition-
ally, HIV testing uptake rose by 31% among men who have
sex with men, 49% among transgender individuals, and 26%
among people who inject drugs [50]. Our study found high
feasibility for a clinic-integrated mHealth app that aligns with
a systematic review that found that mHealth was both feasible
and acceptable in reducing HIV incidence and enhancing
care engagement in gay, bisexual, and other men who
have sex with men communities [56]. 60.5% of the respond-
ents reported that they had used clinic-integrated mHealth,
and some of them had experienced using the smartphone
for searching health-related information, which reflects the
digital revolution that is especially explosive in Asia, and
the fast-paced growth of technology and use within the
community [27]. However, it is crucial to contextualize these
findings regarding people who inject drugs, as our sample
was recruited from rehabilitation centers. Among people
who inject drugs in rehabilitation and treatment programs,
mHealth interventions show high feasibility and willingness,
with around 97% owning mobile phones and strong engage-
ment in text-based HIV prevention and adherence support
[57]. In contrast, people who inject drugs outside treatment
face major barriers, including low phone ownership, unstable
housing, device loss or sale, and limited literacy, reducing
mHealth uptake [58]. For example, in Tanzania, only 32%
of people who inject drugs owned phones, and just 6.4%
had smartphones [59]. Evidence from Malaysia similarly
shows higher mobile phone and retention among people
who inject drugs in harm reduction programs compared to
those outside care [60]. These findings indicate that mHealth
works well for stabilized people who inject drugs in treatment
but requires tailored strategies to reach broader community
populations. Rapid advancements in mobile technology and
app development are creating new opportunities to incorpo-
rate mHealth into existing HIV prevention services in the
region. A mHealth-based app could serve as an additional
tool to assist marginalized communities with HIV prevention
or care needs between clinic visits, guiding them to needed
services, potentially enhancing clinical care, and supporting
them through screening and recommendations, and providing
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different modes of accessing information and prevention
commodities. However, the high willingness to use reported
in our study may not always translate into sustained use.
Studies showed that real-world factors such as the affordabil-
ity of mobile data, variable digital literacy, especially among
marginalized populations, strongly impact users’ ability to
navigate and benefit from these apps, with digital health
literacy often requiring skills beyond general health liter-
acy [61,62]. Mistrust of technology-based health services,
rooted in historical health care disparities and concerns about
privacy, further reduces long-term acceptability and use [63].
Addressing these barriers through community health worker
support, culturally sensitive design, and policies promoting
digital literacy and affordable connectivity is critical to
translating initial interest into sustained mHealth app use.
Limitations
Despite valuable insights, this study has several limitations.
First, the sample size was limited to 210 participants due to
resource constraints and challenges in accessing the hard-
to-reach population. A larger, more diverse sample, espe-
cially including men who have sex with men and people
who inject drugs from underdeveloped areas, could improve
generalizability. Moreover, interpretation of the regression
analysis should be approached with caution, as several
predictors, including students, HIV knowledge, and prior
mHealth experience, showed wide confidence intervals likely
due to small subgroup sizes. Second, key populations like
sex workers and prisoners were excluded due to legal and
ethical constraints, notably the criminalization of sex work
under Islamic and national laws. Third, reliance on self-repor-
ted data for HIV or STI status, sexual behavior, and drug
use may introduce social desirability bias, especially given
the criminalization of same-sex behavior and drug abuse
under Section 377 [16] and the Narcotic Control Act [64].
While self-administered, anonymous questionnaires helped
reduce this bias, future studies could ensure privacy using
branching logic and adaptive questioning. Fourth, because
RDS weights were not applied, estimates for men who have
sex with men and transgender participants reflect sample
characteristics rather than population-level estimates. This
may limit generalizability and affect direct comparability
with the convenience sample of people who inject drugs.
Furthermore, recruiting people who inject drugs via conven-
ience sampling from rehabilitation centers may overestimate
mHealth feasibility compared to the broader, nontreated
populations like people who inject drugs, who likely face
greater structural and digital access barriers. Findings should
therefore be interpreted with these sampling differences in
mind. Finally, while participants expressed a high willing-
ness to use mHealth, stated interest may not always translate
to actual usage. Future implementation studies are needed
to assess real-world uptake. Although this study focused
on HIV-negative individuals, mHealth also shows potential
for people living with HIV, particularly in supporting ART
adherence and care management [6,26,65]. Future qualitative
studies involving both people living with HIV and health care
providers are recommended.

Practical Implications

Overview
This study offers important implications for public health
programs and digital health policy in Pakistan. High
smartphone ownership (76.7%) and internet access (54.8%)
among the key population support the early development of
the pilot mHealth intervention, with potential funding support
from international donors. However, high willingness to use
may not always lead to actual use, and long-term engagement
may be affected by mobile data costs, varying digital literacy,
and mistrust of technology-based health services [61,62].
Digital platforms offer scalable, resilient health care delivery,
crucial during disruptions like those faced by HIV-positive
individuals during the COVID-19 pandemic [66,67].

Short-Term Goals
A pilot study should be implemented to test the actual
feasibility, usability, and retention in use of mHealth
interventions. Given widespread digital engagement, tailored
interventions such as apps or SMS text messaging–based
systems with multilingual options (eg, Urdu and Punjabi)
and gamified education can serve as cost-effective, dis-
creet platforms for HIV education, medication reminders,
e-consultation, and mental health resources. Considering the
high rate of depressive symptoms (61.4%) and injectable
drug use (58.1%), Ahmed et al [13] measured health-rela-
ted quality of life among people living with HIV and also
reported that 63.1% of participants were highly depressed
or anxious. Apps should also ensure anonymity, encrypted
interfaces, and offline accessibility, especially in a legally
restrictive environment where same-sex behavior and drug
use are criminalized. Low rates of HIV testing and limited
knowledge (16.9%) highlight the need for mHealth tools to
promote self-testing, PrEP education, and risk assessment.
Push notifications and app-based tools may encourage testing
and PrEP uptake, especially among high-risk groups.

Long-Term Goals
After the pilot stage and successful implementation of
mHealth among the key population, the focus must shift
toward integrating people living with HIV and other
correlated programs, such as tuberculosis. This requires
training health care providers to integrate these tools into
ART centers and national prevention strategies. Retention
in care remains a major challenge in Pakistan, especially
among mobile communities who are at high risk of being
lost to follow-up [68]. The app should be connected with
the national database, and services like ART medication
delivery through an anonymous way should be incorpora-
ted to facilitate these groups and engage them in care. To
address structural barriers like violence (41.4%) and police
detention (61.6%), mHealth interventions should be suppor-
ted by community-based organizations that can offer legal
and economic assistance. Such an app could incorporate a
one-touch emergency support button connecting users to a
trusted CBO focal person, a brief and low-literacy legal rights
guide in Urdu, a directory of verified safe spaces such as
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partner clinics or drop-in centers, and secure in-app messag-
ing for confidential safety or rights-related advice [69,70].
Conclusions
This study aimed to assess the feasibility, willingness, and
preferences for mHealth interventions among men who have
sex with men, transgender individuals, and people who
inject drugs in Pakistan. Our findings demonstrate high
acceptability and readiness to engage with a future mHealth
solution tailored to their needs. Such platforms, yet to be
developed, could overcome key barriers, including stigma,

low HIV knowledge, and irregular testing, by offering
discreet, accessible, and user-centered services. These should
include features like HIV education, medication remind-
ers, e-consultation, and mental health support. Policymak-
ers, in collaboration with CBOs, should develop encrypted,
culturally sensitive platforms with e-consultation and mental
health support aimed at enhancing reach and mitigating HIV
risk. Future research, including qualitative studies, is needed
to optimize app design for these populations and people living
with HIV.
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