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Abstract
Background

South Africa has the highest number of adolescents and young adults (15-24 years) living with HIV
(ALHIV). In many settings, ALHIV face significant barriers to engagement in care. Mobile health
(mHealth) technology has potential to improve access and retention; however, evidence on experiences
with tele- and video-based HIV care for ALHIV in low-resource settings remains limited.

Methods

We conducted a mixed-methods study among 20 ALHIV and 10 healthcare providers in eThekwini, South
Africa. Adolescents completed routine HIV follow-up visits via voice calls or WhatsApp video calls.
Participants then completed exit questionnaires and in-depth interviews evaluating satisfaction,
acceptability, and feasibility of mHealth visits. Quantitative data were summarized using descriptive
statistics. Qualitative interviews were analyzed thematically using a modified Unified Theory of
Acceptance and Use of Technology (UTAUT).

Results

Adolescent participants had a median age of 19 years (IQR: 17-20); 50% were female. Among providers,
40% were nurses and 80% were female. Acceptability of Intervention Measure (AIM) and Feasibility of
Intervention Measure (FIM) median composite scores were high among adolescents (4 and 4.3,
respectively) and providers (4.8 and 4.6). Participants described mHealth visits as a convenient and
time-saving alternative to in-person care. However, acceptability was limited by feasibility issues
including network connectivity, concerns about privacy, and HIV disclosure.

Conclusions

mHealth visits are highly acceptable to ALHIV and providers and can support differentiated HIV care
delivery. However, effective scale-up will require addressing structural barriers, ensuring privacy, and
incorporating strategies responsive to adolescents’ social contexts.

Background

South Africa has the largest population of people living with HIV globally, with an estimated 7.9 million
individuals living with HIV and a national prevalence of approximately 14%. (1) Adolescents and young
adults (ages 15-24) represent a particularly vulnerable population within the HIV epidemic and
experience lower rates of retention in care compared with other age groups. (2) Retention in care is a
critical component of the HIV care continuum because sustained engagement is necessary to maintain
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antiretroviral therapy (ART) adherence and viral suppression. (2) However, adolescents living with HIV
(ALHIV) face multiple structural and social barriers to remaining engaged in care, including
transportation costs, clinic-school schedule conflicts, stigma associated with attending HIV clinics, and
challenges related to disclosure of HIV status. (3—5) Although adolescent-friendly services have
demonstrated promise in improving retention and viral suppression among ALHIV, scalable strategies
that effectively address these barriers remain limited. (4, 6)

Mobile health (mHealth) interventions have emerged as a potential strategy to expand access to care
and support engagement in HIV services. (7) mHealth refers to the delivery of healthcare services
through mobile communication technologies, such as mobile phones, messaging platforms, or mobile
applications. (8) Prior studies have demonstrated that mHealth interventions can support
communication between patients and providers, improve medication adherence, and increase access to
healthcare services in low- and middle-income countries. (7, 9) Telehealth and digital health services
have been used to support HIV prevention, treatment adherence, and care engagement among people
living with HIV. (10-12) However, most mHealth interventions have focused on prevention messaging or
adherence support rather than routine clinical care. (7, 9) Evidence regarding the acceptability and
feasibility of telehealth or video-based clinical visits for ALHIV in low- and middle-income countries
remains limited.

To address this gap, we conducted a mixed-methods study to evaluate the acceptability and feasibility of
mHealth routine follow-up visits for ALHIV in KwaZulu-Natal, South Africa. Guided by a modified Unified
Theory of Acceptance and Use of Technology (UTAUT) framework (13), this study aimed to identify
structural, relational, and contextual factors influencing engagement in mHealth HIV care in a real-world
clinical setting.

Methods
Study design

We enrolled ALHIV and healthcare providers who work in HIV clinics to participate in mHealth routine
follow-up visits. After the mHealth visits, participants completed in-depth interviews and exit
qguestionnaires. We utilized a semi-structured interview format to better solicit individual perspectives
and gain a more thorough understanding of each participant’s experience with mHealth visits. Results
are reported in accordance with Consolidated Criteria for Reporting Qualitative Research (COREQ)
Guidelines. (14)

Study Settings

We recruited participants from KwaMashu Poly Clinic and Victoria Mxenge Hospital in KwaZulu-Natal,
South Africa. Victoria Mxenge Hospital is a large regional hospital, and KwaMashu Poly Clinic is a
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government-supported clinic in eThekwini and providing care for many adolescents with perinatally-
acquired HIV on ART.

Study Population

We used convenience sampling to recruit 20 ALHIV and 10 healthcare providers from August 2024 to
July 2025. Adolescent participants were 15-24 years old, had perinatally-acquired HIV, had been on ART
for at least 6 months, and had access to a data-capable mobile device. Healthcare providers included
doctors, nurses, counselors, and social workers involved in the care of adolescents with HIV who also
had access to a mobile device. No participants declined participation or withdrew from the study.

Consent and Participant Recruitment

The study was introduced to healthcare providers involved in HIV care who then referred adolescents to
the study. A bilingual (English/isiZulu) researcher recruited participants in person. We obtained written
informed assent from participants aged 15-18 years and written informed consent from their caregiver
or legal guardians. Written informed consent was obtained for adolescents = 18 years and healthcare
providers.

mHealth Visit

mHealth visits were conducted through voice and WhatsApp video calls using mobile phones to deliver
routine HIV care remotely. Research staff loaded data on the phones of the adolescent participants and
gave healthcare providers cellphones pre-loaded with data. Providers scheduled a time for adolescents
to participate in two virtual care visits over a 6-month period in real-world settings. Adolescents were
reminded of visits and providers called adolescents at the pre-arranged time to complete mHealth visits.
After the visits, participants completed an exit questionnaire and a structured interview with research
staff. During the mHealth visits, healthcare workers had access to the participant’s medical records, and
medical advice, clinical referrals, and prescriptions for medication were provided when indicated.

Data Collection

To assess patient/provider feasibility and acceptability, participants completed exit questionnaires and
structured in-depth interviews. The interview guide was developed specifically for this study based on
the technology acceptance model and piloted with discussion leaders to optimize question phrasing
prior to use. (15) Interviews were conducted in-person/remote by trained staff (NN) in either English or
isiZulu and were no longer than 60 minutes. The interviewer was female with a background in clinical
and public health research. Participants did not have established relationships with the interviewer prior
to study participation. Participants were informed of the goals of the study before interviews were
conducted. Interviews were audio-recorded, transcribed, and translated into English when necessary.
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Field notes were also collected during interviews. No repeat interviews were conducted, and transcripts
were not returned to participants for verification.

Data management and analysis

Quantitative: Exit questionnaires incorporated numerous validated scales to assess participant
experience. The telemedicine satisfaction questionnaire (TSQ) assessed patient satisfaction (16), the
Technology Acceptance Model questionnaire (TAM) evaluated provider acceptance (15, 17), and an
adapted questionnaire of Feasibility of Intervention and Acceptability of Intervention Measures (FIM and
AIM) was used to assess feasibility and acceptability of mHealth. (18) The response scales for the TSQ
and TAM questionnaires ranged from 1 (extremely disagree) to 7 (extremely agree), while the AIM and
FIM questionnaires ranged from 1 (completely disagree) to 5 (completely agree). Responses were
summarized using medians and interquartile ranges for adolescents and providers.

Qualitative: Interviews were audio-recorded, transcribed, and translated into English when necessary. The
interview questions were developed specifically for this study (Supplemental File 1). Transcripts were
de-identified and saved on an encrypted, password-protected computer and uploaded into Dedoose, a
qualitative analysis application. (Version 10.0.59) We developed deductive codes to evaluate themes
based on the UTAUT framework. As we analyzed transcripts, we created a codebook to capture recurring
themes in the transcripts and assigned definitions for each code. Two team members (WG, MC)
performed data coding and met to review the initial codebook and create a consensus for any
discrepancies. After finalizing the codebook, we analyzed excerpts of the transcript by code and created
secondary themes. Three team members (WG, MC, BZ) met periodically to ensure consensus and
reviewed all transcripts and codes before thematic analysis. We utilized a modified Unified Theory of
Acceptance and Use of Technology framework to guide thematic analysis on adolescent engagement
and participation in mHealth HIV care. (13) Analysis and findings were not made available to
participants. We report illustrative quotes that highlight the identified themes in Table 4.
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Table 4

Determinants of Adolescent Engagement and Participation in mHealth Using a Modified UTAUT

Framework

Construct

Performance
Expectancy

Effort
Expectancy

Subtheme

Reduced
Clinic
Burden

Hybrid Care
Approach

Ease of
Phone Use

Adolescent Exemplar Quote

It is easier to consult with the
doctor than to go to an in-
person visit..mHealth would be
assisting in getting your results
via a call; it is better than going
to the hospital and waiting in
long queues, taking out files.
With a mHeath visit, you can
get your results easily without
waking up and take transport
to the hospital. (20-year-old
male)

I don't have to waste money
and take a taxi to come here...
All my appointments are during
school days. | prefer receiving
a call from a doctor at home.
(16-year-old female)

The physical clinic has both
disadvantages and an
advantage. A disadvantage is
time and transport fare. The
advantage is that a doctor or a
nurse can see you physically
they can see if there is
something wrong even if you
don't tell them..mHealth visits
over the phone save time, and |
can do my house chores. My
mother doesn't have to go and
borrow money for a bus fare;
that is an advantage. The
disadvantage is that if we are
emotionally abused, we can’t
speak over the phone. (19-
year-old female)

It was fine because it saves
time. Using a phone is easy
since the technology is more
advanced. It is easy to talk with
people far away and share
confidential information. It was
easy because | have the
WhatsApp app, and the data
was provided, so | didn't ask
my parents to buy it for me. It's
easy and private, and it doesn’t
take a lot of time to complete.
(19-year-old male)
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Healthcare Provider Exemplar
Quote

[mHealth] saves much time for
the patient. They must pay
transport fees to get here. It
saves that. Most of the patients
are working and in school, so it's
going to save that time as well.
There will be more adherence to
taking medication and taking our
consult, rather than having to
constantly chase patients for
missing dates. (Doctor)

Each visit has its advantages and
disadvantages. | think they
normally work well hand in hand.
There are times when you know if
a patient is struggling, and they
are critical. You know that those
need to come speak with a
provider face-to-face. There are
those who you like, this one
seems to be coping, and you
must monitor them and see if
they are still progressing well. For
those, you will know that there is
no need for them to come to the
office, but they can be consulted
visually. | think it will work well
hand in hand. Each clinic visit has
its challenges. (Social worker)

I would say it was okay; the
experience was fine because it is
not a difficult thing to understand
to do...They use [phones] to
communicate, so the phones are
on top of the list. Then the tablets
can assist as well. The laptop can
work as a work tool, but not for
the client (participants), but
mostly for service providers like
counsellors and social workers.
(Social worker)




Construct

Relational
Trust and
Provider
Support

Subtheme

Manageable
Technical
Barriers

Advance
Scheduling

Supportive
Provider
Demeanor

Provider
Familiarity

Adolescent Exemplar Quote

For voice calls, it is better
because you can hear more
clearly and louder. Video call, |
do suggest it be done, but for
some reason, it has
disadvantages in that it can
become blurry, and you will end
up unable to see that person
when a call is ongoing and you
are communicating. The
network in the area you are
staying may lead to echo and
disconnection, and it may take
a few seconds to send the
sound to another person during
the consultation (20-year-old
male)

They call me five minutes
before an actual call so that |
can prepare myself if | am busy
with something. It is easy
because you can prepare
yourself for a call. They don't
have to call; you can even
check the time and see if it is
time for your call. Then you can
prepare yourself. If you are in a
noisy place, you can go to a
uiet place and take your call.
20-year-old male)

She was open, and we were
able to communicate nicely. |
felt like she was sitting next to
me. | can trust her because we
don’t know each other... Some
[clinic] nurses have their time.
You cannot communicate with
some of them because they
don’t have time, some are fine,
and caring. (19-year-old
female)

It was a nice experience. | was
comfortable, panicking and
was afraid. As we continued
the conversation, | was calm...
over the phone, a lot of things
can happen. And | didn’t know
who I was talking to. (19-year-
old male)

In my mind, | know she works
at the clinic and is familiar with
what she was doing... Because
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Healthcare Provider Exemplar
Quote

Regarding the two calls | made.
There was a challenge with the
network coverage with one
participant. | had to call her
several times... but other than
that, everything will be fine.
(Nurse)

There were no network problems,
fortunately, for the two calls.
There were no signal problems.
Maybe going forward, there will
be challenges since this is a
township, sometimes network
becomes a problem. (Nurse)

Additionally, | believe it's essential
to find the right time when they
are relaxed and able to answer. |
need to make sure they have
enough data so they sustain the
phone call and that they are
expecting my call rather than
receiving it unexpectedly. (Nurse)

They sound free with the
consultation from their healthcare
provider. They were able to ask
and answer questions freely until
we finished the consultation. |
think they are happy to receive a
call from the healthcare provider.
(Counsellor)

It can be difficult for patients or
their caregivers to trust that they
are speaking to the right person.
Thus, the caller should be
someone the caregiver or patient
recognizes. This familiarity builds
trust, allowing them to feel
comfortable sharing their
personal information, knowing
they are not disclosing it to a
stranger. Conversely, | find it
easier to call a patient or




Construct Subtheme
Facilitating Phone and
Conditions Data Access
Network
Barriers
Social Disclosure-
Context and dependent
Privacy Comfort

Adolescent Exemplar Quote

| received a call from you first,

then you asked my availability,
and she called me at that time.
If you did not talk to me about

it, | would have hesitated. (20-

year-old female)

There is no improvement
needed. Providing data to us
makes things easy because
some people do not have it.
(20-year-old female)

You need to add data bundles;
everything else is fine. (20-
year-old male)

The only challenge |
experienced was the network.
There were times when | could
hear what a nurse was saying
because the call was cutting.
She said she could hear me,
but the call ended while we
were talking. (18-year-old
male)

For voice calls, it is better
because you can hear more
clearly and louder. Video call...
has disadvantages in that it
can become blurry, and you will
end up unable to see that
person when a call is ongoing
and you are communicating.
(20-year-old male)

They asked me where | was
going during my clinic
appointments. | am visiting
someone, | reply. | don't want
everyone to know my status. |
talk to my mother only at home
about my life, and | told her
about a call from the hospital. |
was using her phone for the
mHealth visit, and she had no
problem. She asked me why
they were calling you for a visit.
What makes you important? |
told her the clinic is checking
up on me, but she didn't
understand... | was so
ashamed.

(24-year-old female)
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Healthcare Provider Exemplar
Quote

caregiver | already know, as | am
familiar with their condition and
progress in their care. A
relationship exists that simplifies
communication. (Nurse)

The phone, if they don't have a
phone, and the network, like you
are saying, and the data shouldn’t
be much of a problem because
you are providing them with it.
There is nothing else unless
someone is not in a good
environment. (Social worker)

For a successful health visit, the
person you contact- whether a
participant, patient, or caregiver-
must have access to data...If you
manage to get through, there may
be interruptions during the
conversation. The calls could
drop, and you might not hear
them. This also complicates
video calls, making you choose
audio calls instead. However, we
know that audio calls may not be
sufficient because someone may
claim to be well, but their
appearance could tell a different
story. Ideally, we would conduct
the course via video, but as |
mentioned, it can be challenging
at times. (Nurse)

For one of the adolescents,
everyone is aware of her status at
home. Doing a home visit with her
is fine. It depends, though, on
whether they have disclosed their
status at home. Some people are
taking ARVs with their kids, and
no one knows at home. A
mHealth visit is good when your
family knows about your HIV
status. (Nurse)

Yes, | think in terms of
confidentiality, again, like |
mentioned, if it's a child who
comes from a home where
maybe disclosure has been done
and everybody in the home knows
that you know he is living with the
travelling understand. The need




Adolescent Exemplar Quote

It's not a problem because at
home they know that I live with
this disease, | just ask for
space, and that's all when |
have to communicate with a
nurse or whoever. (19-year-old
male)

Privacy is more over the
phone...Unlike when you go
physically to the clinic, People
will see you entering wherever
you enter. ... | moved from
[others around me during the
call]. (21-year-old male)

Everyone can see that the
vehicle is from KZN (health); it
is obvious that you are
collecting the medication...
People change how they look
at you. People will start

gossiping about you. It is better

to receive a call from mHealth.
(24-year-old female)

Healthcare Provider Exemplar
Quote

for him to take his medication.
Then you know he's able to
maintain that confidentiality
because he answers the
questions in the house, in his
privacy. (Nurse)

We are not exposing them to any
stigma or anything like that. For
them, it's going to help them
because they know they will chat
with me on the phone. They can
discuss any issues and give them
some advice without them having
to come here. (Doctor)

Construct Subtheme
Reduced
visibility
versus clinic

Results

In this study, we facilitated 20 mHealth interventions (both video and voice-only visits) and conducted

interviews with 20 adolescents and 10 healthcare providers. Half of the adolescents were identified as

female (n = 10), and the median age was 19 years old. Healthcare providers consisted of doctors, nurses,

social workers, and counsellors, and a majority of them were female (n = 8, 80%) with a median age of

42.5 years old (Table 1).
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Table 1
Descriptive Characteristics of Adolescents and Healthcare Providers

Variable n (%)
Adolescents (N = 20) Clinic Location
Victoria Mxenge Hospital 10 (50%)

KwaMashu Community Health Center 10 (50%)

Sex
Male 10 (50%)
Female 10 (50%)

mHealth Format

Video Call 8 (40%)
Voice Call 12 (60%)
Median Age (years) 19 (IQR 17-20)

Healthcare Providers (N=10) Role

Doctors 2 (20%)

Nurses 4 (40%)

Social Workers 2 (20%)

Counsellors 2 (20%)

Sex

Male 2 (20%)

Female 8 (80%)

Median Age (years) 42.5 (IQR 40.25-48.25)

The adolescents reported a composite median satisfaction of 6 out of 7 (the highest satisfaction score),
with all domains scoring high satisfaction scores, ranging between 6-7 (Table 2). Adolescents reported
a high overall perception of acceptability and feasibility of the mHealth intervention (4 and 4.3 out of 5,
respectively; Table 2).
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Table 2

Adolescent mHealth Satisfaction, Acceptability, and Feasibility Scores

Satisfaction Statement*

—_—

. | can easily talk to my healthcare provider
. I can hear my healthcare provider clearly
. My healthcare provider can understand my healthcare condition

. | can see my healthcare provider as if we met in person

2

3

4

5.1 do not need assistance using the mHealth system

6. | feel comfortable communicating with my healthcare provider

7. 1 think the healthcare provided via mHealth visits is consistent

8. | obtain better access to healthcare services by use of mHealth visits
9. mHealth visits save me time travelling to hospital or a clinic

10. I do receive adequate attention

11. mHealth visits provided for my healthcare needs

12. 1 find mHealth visits as an acceptable way to receive healthcare
services

13. 1 will use mHealth services again

14. Overall, | am satisfied with the quality of service being provided via
mHealth

Adolescent mHealth Satisfaction Composite Score
Acceptability of Intervention Measure (AIM)**

1. mHealth visits meet my approval

2. mHealth visits are appealing to me

3. | Like mHealth visits

4. | welcome mHealth visits

Acceptability Composite Score

Median Rating (IQR)
7 (5.75-7)
7 (6-7)

7 (6-7)
6.5 (5-7)
6 (2-6)

7 (6-7)

6 (5-6.25)
6 (5-7)

6 (4.75-7)
6 (5-7)
6.5 (5-7)
6 (6-7)

7 (5-7)
7 (5.75-7)

6 (5.5-6.6)***

4 (4-4.25)
4 (3-4.25)
4 (4-5)

4 (4-5)

4 (3.5-4.4)

*Satisfaction scale based on: Extremely Disagree (1), Quite Disagree (2), Slightly Disagree (3), Neither

or not applicable (4), Slightly Agree (5), Quite Agree (6), Extremely Agree (7)

**Acceptability and Feasibility scale based on: Completely Disagree (1), Disagree (2), Neither agree

nor disagree (3), Agree (4), Completely Agree (5)

***Composite Scores were calculated as the mean of item responses for each participant and

summarized using median (IQR)
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Satisfaction Statement* Median Rating (IQR)

Feasibility of Intervention Measure (FIM)**

5. mHealth visits seem implementable 4 (4-4)

6. mHealth visits seem possible 4 (3.75-5)

7. mHealth visits seem doable 4 (3-4)

8. mHealth visits seem easy to use 5(4-5)
Feasibility Composite Score 4.3 (3.8-4.5)

*Satisfaction scale based on: Extremely Disagree (1), Quite Disagree (2), Slightly Disagree (3), Neither
or not applicable (4), Slightly Agree (5), Quite Agree (6), Extremely Agree (7)

**Acceptability and Feasibility scale based on: Completely Disagree (1), Disagree (2), Neither agree
nor disagree (3), Agree (4), Completely Agree (5)

***Composite Scores were calculated as the mean of item responses for each participant and
summarized using median (IQR)

Healthcare providers reported high perceived usefulness (6.8 out of 7) and high ease of use of mHealth
(6.8 out of 7) (Table 3). Healthcare providers also reported a high perception of acceptability (4.8 out of
5) and feasibility (4.6 out of 5) of the mHealth intervention (Table 3). The perceptions of acceptability
and feasibility were further explored in the qualitative structured in-depth interviews with the adolescents
and healthcare providers.
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Table 3

Healthcare Provider Scores of mHealth Perceived Usefulness, Ease of Use, Acceptability, and Feasibility

Perceived Usefulness Statements*

1. Usl,(ilng mHealth visits in my job enables me to accomplish tasks more
quickly.

2. Using mHealth visits improves my job performance.

3. Using mHealth visits in my job increases my productivity.

4. Using mHealth visits enhances my effectiveness on the job.
5. Using mHealth visits would make it easier to do my job.

6. | have found mHealth visits useful in my job.

Perceived Usefulness of mHealth Composite Score

Ease of Use Statements**

7. Learning to operate mHealth visits was easy for me.

8. | found it easy to get mHealth visits to do what | want it to do.

9. My interaction with mHealth visits has been clear and understandable.

10. | found mHealth visits to be clear and understandable.
11. It was easy for me to become skillful at mHealth visits.
12. |1 found mHealth visits easy to use.

Ease of Use of mHealth Composite Score

Acceptability of Intervention Measure (AIM)**

1. mHealth visits meet my approval

2. mHealth visits are appealing to me

3. | Like mHealth visits

4. | welcome mHealth visits

Acceptability Composite Score

Feasibility of Intervention Measure (FIM)**

Median Rating (IQR)
7 (6-7)

6.5 (6-7)

7 (6.25-7)

7 (7-7)

7 (7-7)

7 (6-7)

6.8 (6.4-7)*+*

7 (6-7)

6.5 (6-7)

7 (6-7)

7 (6-7)

7 (6.25-7)

7 (7-7)

6.8 (6.4-6.8)

4.5 (4-5)
4.5 (4-5)

5 (4.25-5)
5 (5-5)

4.8 (4.3-5)

*Satisfaction scale based on: Extremely Disagree (1), Quite Disagree (2), Slightly Disagree (3), Neither

or not applicable (4), Slightly Agree (5), Quite Agree (6), Extremely Agree (7)

**Acceptability and Feasibility scale based on: Completely Disagree (1), Disagree (2), Neither agree

nor disagree (3), Agree (4), Completely Agree (5)

***Composite Scores were calculated as the mean of item responses for each participant and

summarized using median (IQR)
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Perceived Usefulness Statements* Median Rating (IQR)

5. mHealth visits seem implementable 5(5-5)

6. mHealth visits seem possible 4.5 (4-5)
7. mHealth visits seem doable 5 (4-5)

8. mHealth visits seem easy to use 5(4.25-5)
Feasibility Composite Score 4.6 (4.5-5)

*Satisfaction scale based on: Extremely Disagree (1), Quite Disagree (2), Slightly Disagree (3), Neither
or not applicable (4), Slightly Agree (5), Quite Agree (6), Extremely Agree (7)

**Acceptability and Feasibility scale based on: Completely Disagree (1), Disagree (2), Neither agree
nor disagree (3), Agree (4), Completely Agree (5)

***Composite Scores were calculated as the mean of item responses for each participant and
summarized using median (IQR)

Qualitative results

Analysis using a modified UTAUT framework identified several factors influencing adolescents’
willingness and ability to participate in mHealth visits. Convenience of remote care, use of familiar
technology, provision of data bundles, and supportive provider demeanor all increased adolescents’
willingness to engage in mHealth. Facilitating conditions such as network connectivity and shared phones
also directly influenced adolescents’ willingness to engage and actual participation in mHealth. Social
context and privacy factors, including HIV disclosure status and household dynamics, further influenced
willingness to engage and participation (Fig. 1). Representative adolescent and healthcare provider
quotes illustrating themes detailed below are presented in Table 4.

Performance Expectancy: Perceived Value of mHealth for
Adolescent HIV Care

Participants perceived mHealth visits as a convenient and valuable approach for routine HIV care,
primarily due to reduced barriers such as transportation costs, clinic distance, missed school, and long
clinic queues. Participants described greater ease and comfort engaging in care outside of the clinic
setting and noted that mHealth made follow-ups more accessible. mHealth was generally viewed as
complementary to in-person care, as participants often noted a hybrid model in which mHealth supports
continued monitoring and results communication while in-person care remains important for acute
illness, comprehensive assessments, and enhanced support. Providers also emphasized that mHealth
may be most effective for adolescents who are virally suppressed, while those with adherence
challenges may require in-person follow-up.

Effort Expectancy: Ease of Participating in mHealth
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Participants described mHealth visits as easy to complete and aligned with existing phone-based
communication habits. Compared to in-person visits, mHealth visits were perceived as less demanding
than in-person visits due to reduced travel and shorter visits. Although unstable network connection,
data availability, and device constraints occasionally disrupted call quality, these challenges were
typically manageable and did not prevent completion of visits. Video calls were preferred for clinical
assessment but were more frequently disrupted by connectivity issues, which led some providers to rely
on switching to voice calls to overcome network barriers. Advance notice of mHealth visits further
reduced effort by allowing adolescents to prepare for calls and secure privacy, and providers noted
scheduling ahead of time helped successfully reach adolescents for the visit amid busy daily routines.

Relational Trust and Provider Support

Provider relationships influenced adolescents’ comfort and engagement during mHealth visits. Many
adolescents described mHealth visits as comparable to in-person clinic visits when provider interactions
felt more supportive and personalized over the phone. Providers noted adolescents felt more
comfortable and relaxed to participate in mHealth visits compared to traditional clinics. Some
participants noted that uncertainty around provider identity and privacy during mHealth visits limited
openness, but ongoing familiarity with providers and clear communication helped build trust over time.
Adolescents also distinguished communication quality across provider roles. Some felt that social
workers and counsellors often provided more comfort and supportive dialogue, whereas doctors and
nurses were more frequently experienced as directive or health-focused, limiting opportunities for
dialogue.

Facilitating Conditions: Structural Supports and
Constraints for mHealth

Structural factors such as access to phones and data, private space availability, clinic workflows, and
confidentiality safeguards influenced both willingness and ability to participate in mHealth. Participants
stated that phone access and provision of data bundles enabled participation by removing financial and
technological barriers that could otherwise prevent adolescents from joining scheduled mHealth visits.
Providers described operational challenges that could limit participation, such as network connection
and availability of mobile devices when shared with family members. These barriers were often
mitigated by advance notice of calls, providing data bundles ahead of time, and switching to voice calls
when connectivity was unreliable.

Social Context and Privacy as Moderators of Engagement

Adolescents’ interest in engaging in mHealth and their participation in visits were also shaped by social
contexts and privacy factors. While participants felt that mHealth reduced public visibility associated
with in-person clinic visits, many described that comfort and privacy during remote visits depended on
the ability to secure a private space at home and disclosure status to household members. Adolescents
who had disclosed their status typically reported more comfortable and open mHealth visits, while those
who had not disclosed described greater concerns over being overheard. The benefits of increased
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privacy on mHealth visits were therefore moderated by disclosure status, with each adolescent’s home
situation influencing willingness and participation in calls. Providers emphasized the importance of
ensuring adolescents were alone and clarifying household dynamics before discussing sensitive topics.
These privacy factors influenced whether mHealth calls facilitated open communication and successful
care or introduced uneasiness and risk of exposure, emphasizing how social context and privacy act as
moderators of engagement and participation in mHealth.

Discussion

This study evaluated the acceptability, feasibility, and determinants of adolescent engagement in
mHealth visits for HIV care in real-world settings in eThekwini, South Africa. We found that mHealth
visits were highly acceptable among adolescents and healthcare providers, with participants describing
these virtual care visits as a convenient alternative to in-person routine follow-up. These findings align
with prior systematic reviews, demonstrating that mHealth and telehealth interventions were comparable
to in-person care, while reducing logistical barriers, improving access, and maintaining clinical
effectiveness for people living with chronic conditions. (19, 20) Different from prior research focusing on
the effectiveness of mHealth interventions for HIV care adherence and engagement, our study
contributed to the body of work on adolescent HIV mHealth care by specifically evaluating the feasibility
and acceptability of provider-led virtual clinical visits.

Our participants noted that mHealth addressed in-person care barriers, including public visibility and
flexibility in accessing care. However, feasibility challenges related to privacy within the home and
telecommunication constraints with mHealth visits emerged. Similar privacy concerns were also
reported in a study in Malawi that described how concerns about unintended HIV status disclosure
greatly influenced patients’ willingness to participate in digital health systems. (21) Precautions should
be taken around social and privacy constraints in adolescent mHealth visits to address their concerns
over disclosure and privacy at home.

Structural conditions also limited consistent mHealth engagement in our study. Prior mHealth research
in sub-Saharan Africa has also identified telecommunication barriers related to data availability, network
connectivity, and limited infrastructure as key constraints on feasibility. (22-24) These findings pose a
threat to mHealth implementation, as even when ALHIV perceived mHealth as acceptable and useful,
participation could still be disrupted by shared devices (not having a personal device), unstable
connectivity, or limited access to private space. Hence, addressing these structural barriers is crucial for
the successful implementation of HIV mHealth visits for ALHIV.

This study has several limitations. It involved a relatively small sample size of 20 ALHIV and 10
healthcare providers. Although we were able to meet thematic saturation, the results are hard to
generalize due to the relatively limited sample size and settings. We also utilized convenience sampling
of adolescents engaged in care to recruit our participants. While this method allowed for more efficient
participant recruitment, it also limits the diversity of experiences and perspectives of mHealth visits. For
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logistical purposes, participants were only eligible if they had access to a data-capable mobile device
(e.g., telephone, tablet, and/or computer). This eligibility criterion limits generalizability and insights into
the challenge of device access that is prevalent in sub-Saharan Africa.

Conclusion

Our study found that mHealth visits were highly acceptable among ALHIV and their healthcare providers,
but successful implementation depended on whether adolescents could safely and consistently
participate within their social and structural environments. While mHealth expands access to care by
reducing the need for transportation, time, and stigma compared to in-person care, mHealth also faces
unique feasibility challenges, such as privacy within the home, disclosure status, and reliable access to
the internet. Despite these infrastructural and personal challenges, integrating mHealth into hybrid care
models has the potential to improve retention and continuity of adolescent HIV care while preserving the
clinical and relational benefits of in-person visits.
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Modified UTAUT Framework Indicating Influences Adolescent mHealth Engagement and Participation
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