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Abstract

Background: As individuals with HIV live longer, many now face the health consequences of aging and multimorbidity,
known as disability. Exercise can mitigate disability; however, engagement in exercise among adults living with HIV varies.
Technology-based interventions, such as telerehabilitation, may help mitigate geographical, financial, and time barriers to
community-based exercise (CBE). However, little is known about the experiences with technology uptake and usage among
adults living with HIV. Understanding these experiences is essential to inform the design of inclusive, accessible, and
sustainable online interventions.

Objective: This study aimed to describe experiences with technology uptake and usage among adults aging with HIV
participating in a 6-month online CBE intervention and explore how these experiences changed over time, from baseline to
postintervention.

Methods: We conducted a longitudinal qualitative descriptive study and secondary analysis using interview data from adults
living with HIV who were engaged in a CBE intervention study in Toronto, Canada. Participants engaged in a 6-month online
CBE intervention consisting of thrice-weekly exercise supervised biweekly through online personal coaching sessions, weekly
group exercise classes, and monthly self-management education sessions (via Zoom). The technology used included Zoom
software and a webcam, as well as the Sweat for Good YMCA app and the YMCA Virtuagym website; participants wore
a wireless physical activity monitor (Fitbit Inspire 2) throughout. Participants completed interviews at baseline and postinter-
vention. We conducted a group-based content analysis of interview transcripts, focusing on digital access, setup, usage, and
perceptions of technology. Questionnaire data describing digital literacy and access to technology provided additional context
to the interview data.

Results: Eleven participants completed at least one interview. We analyzed 19 interview transcripts from 11 participants
(women: n=6, 55%; men: n=5, 45%; median age 52, IQR 45-60 y). Experiences with technology uptake and usage among
adults aging with HIV were characterized by four components: (1) preparations for technology (technology setup), (2)
interactions with technology (preferences for different types of technology, preferences for mode of delivery, and ease of
usage), (3) facilitators and satisfaction with technology (facilitators to technology uptake and usage and satisfaction with
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technology), and (4) challenges and frustrations with technology (barriers to technology uptake and usage and frustrations with
technology). Experiences with technology across participants were influenced by intrinsic contextual factors (prior exposure to
technology) and extrinsic contextual factors (COVID-19 pandemic and technological and social support).

Conclusions: Experiences with technology among adults aging with HIV engaging in an online CBE intervention varied from
increasing ease of use to increasingly burdensome over time. Results highlight the need to incorporate personal preferences and
ongoing technological support when implementing online CBE with adults aging with HIV.
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Introduction

Approximately 65,000 people in Canada are living with HIV
as of 2022, with an estimated 40.8 million people globally
living with HIV at the end of 2024 [1,2]. Antiretroviral
therapy has enabled people with HIV to live longer; however,
many may also be living with associated multimorbidity
affecting cardiovascular, autoimmune, musculoskeletal, and
neurodegenerative systems [3.4]. These health challenges
constitute disability that may manifest as episodic over time

[5].

The Episodic Disability Framework conceptualizes
disability as multidimensional and episodic, characterized by
periods of wellness and illness [5,6]. The framework includes
6 dimensions of disability experienced by adults aging with
HIV: physical, cognitive, and mental-emotional symptoms
and impairments; difficulties with day-to-day activities;
challenges to social inclusion; and uncertainty or worry about
the future [5,6]. Intrinsic contextual factors (eg, personal
attributes and coping strategies) and extrinsic contextual
factors (eg, social support and stigma) can exacerbate or
alleviate disability over time [5]. This framework provides a
foundation to understand the health challenges experienced
by adults living with HIV and the strategies to mitigate
episodic disability.

Exercise and physical activity are rehabilitation strategies
that can mitigate episodic disability among adults aging with
HIV. Physical activity is defined as any type of bodily
movement that results in energy expenditure, while exercise
is a subset of physical activity that is planned, structured,
and repetitive, with a goal of improving or maintaining
physical fitness [7]. Systematic reviews indicate that adults
living with HIV who engage in exercise at least three
times weekly can experience improvements in cardiopul-
monary fitness, strength, and quality of life [8-11]. The
World Health Organization (WHO) recommends that adults,
including persons living with chronic conditions, such as
HIV, should engage in at least 150 minutes of moderate
to vigorous intensity aerobic physical activity per week
alongside muscle-strengthening activities on 2 or more days
[12]. Despite the benefits, engagement in exercise can vary
among adults living with HIV.

Systematic review evidence indicates that only 51% of
adults living with HIV met exercise guidelines of 150
minutes of moderate to vigorous aerobic exercise weekly
[13,14]. Barriers to exercise engagement were multifactorial,
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encompassing personal factors (lack of motivation, time
constraints, and health concerns), social barriers (compet-
ing priorities and HIV-related stigma), and environmental
challenges (transportation and financial constraints) [15-18].
Community-based exercise (CBE) programs can facilitate
engagement in exercise among adults living with HIV,
fostering social interaction and self-management strategies
through organized exercise programs under supervision
in community-based facilities [19,20]. In-person CBE can
improve cardiovascular health, strength, and flexibility
outcomes among adults living with HIV [21]. However, the
complex and episodic nature of HIV, coupled with stigma,
body image concerns, geographical barriers, and scheduling
conflicts, can limit the engagement of persons living with
HIV with in-person CBE programs [17].

Telerehabilitation, the delivery of rehabilitation services
remotely using technologies, offers promising solutions to
geographical, financial, and time barriers limiting access to
exercise interventions [22-26]. Telecoaching, a component of
telerehabilitation, uses technology for remote supervision and
guidance to deliver an exercise program to improve physical
activity levels and symptom management in chronic diseases
[27-29]. Technology is an integral part of telecoaching CBE
interventions to facilitate engagement in exercise; however,
experiences with the uptake and usage of technology among
adults aging with HIV engaged in such an intervention are
unknown.

Technology encompasses digital tools designed to
streamline care delivery, increase exercise engagement, and
improve health outcomes [30]. This includes telecommuni-
cation platforms, web applications, and wireless physical
activity monitors (WPAMs). Technology uptake refers to
the initial adoption of technology by users, whereas usage
refers to how individuals apply these tools, considering the
frequency, functionality, effectiveness, and adherence of use
[31]. Among adults aging with HIV, technology can support
health-promoting behaviors and exercise engagement [25,26,
32]. Systematic reviews highlight the role of technology in
enhancing group exercise participation through social support
and can help to alleviate barriers by addressing geograph-
ical, financial, and time constraints [33,34]. Technology-
based exercise interventions are supported for use in chronic
conditions such as Parkinson disease, chronic obstructive
pulmonary disease, and stroke [27,29,35]. Despite positive
trends in technology-facilitated exercise interventions, it is
unclear how technology is taken up and used among adults
aging with HIV.
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Several factors can influence technology uptake and usage
among adults living with chronic conditions, including prior
exposure to, and awareness of, types of technologies, digital
literacy, accessibility, and required support for use [36-39].
In HIV-specific contexts, there is growing interest in using
technology to support engagement in exercise [32,40-42].
The purpose of this study was to describe experiences with
technology among adults aging with HIV engaged in an
online CBE intervention. The specific objectives were to
describe (1) experiences with technology uptake and usage
and (2) how experiences with technology may change over
time among adults aging with HIV engaging in an online
6-month CBE intervention.

Methods

Study Design

We conducted a longitudinal qualitative descriptive study and
secondary analysis using interviews and questionnaire data
from adults aging with HIV who participated in a 6-
month online CBE intervention (Tele-Coaching CBE Study)
[42]. Our qualitative design was supported by quantitative
(questionnaire) data collected at baseline, month 2 (after
initial exposure to the intervention), and month 6 (post
intervention).

Context: Telecoaching CBE Study

The telecoaching CBE study was a prospective longitudi-
nal mixed-method intervention study designed to evaluate
the implementation of a 6-month online telecoaching CBE
program for adults aging with HIV, delivered in collaboration
with the Toronto YMCA [42]. Participants were commun-
ity-dwelling adults living with HIV who self-identified as
safe to engage in exercise based on the Physical Activity
Readiness Questionnaire. Recruitment occurred through the
Ontario HIV Treatment Network Cohort Study and commun-
ity-based organizations in Toronto [42,43].

In phase 1 (intervention phase), participants were expected
to engage in 60 minutes of exercise thrice weekly. Sessions
were supervised biweekly by a YMCA personal trainer
via Zoom, and participants were asked to attend monthly
online self-management sessions for 6 months. In phase
2 (independent phase), participants continued with unsuper-
vised exercise thrice weekly for 6 months. Participants were
provided with a WPAM (Fitbit Inspire 2; Fitbit Inc) to
track steps, distance, calories burned, and active minutes.
Throughout both phases, participants received a YMCA
online membership that provided access to synchronous
group exercise classes via Zoom and recorded workouts (also
called Avatar Workouts), YMCA Virtuagym website, and
the Sweat for Good YMCA app. An engagement coordinator
assisted participants with the setup of the technology and
was available to provide support as needed throughout the
intervention.

Investigators of the online CBE study conducted qualita-
tive interviews via Zoom with a subset of participants at
baseline (time point 1 [T1]) and postintervention (time point
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2 [T2]) to explore their experiences and perceived impact
of the intervention [44]. Full protocol details for the online
CBE study have been published [42]. In our study, we focus
on interview data pertaining to participants’ experiences with
technology during phase 1 of the telecoaching CBE study.

Technology in Online CBE Intervention

Technology was integral to the online CBE study, serving
roles in (1) intervention delivery, (2) facilitating engage-
ment in physical activity, and (3) measuring outcomes. For
the purpose of this study, we defined technology as the
tools (hardware, software, networks, and web applications)
and processes (methods and strategies used for instruc-
tion, assessment, and physical activity tracking) used in
the telecoaching CBE study. Key technological components
included Zoom software (Zoom Communications, Inc) and
a webcam for online personal training sessions and self-man-
agement education sessions; Sweat for Good YMCA app and
YMCA Virtuagym website for live group exercise classes,
prerecorded workouts, and recorded personalized workouts
created by a personal trainer; WPAM (Fitbit Inspire 2)
for motivation and measurement of physical activity; and
technology-supported assessments, including online fitness
assessments and interviews via Zoom, administration of
patient-reported outcome measures via Qualtrics web-based
survey software, body composition scale, and Fitbit app for
syncing activity data [42]. In this study, we focused on
experiences with technology pertaining to components of the
intervention delivery.

Participants and Recruitment

Eligible participants for the telecoaching CBE study were
required to have access to (1) a cell phone, tablet, laptop, or
desktop computer; (2) internet access via Wi-Fi or a wired
connection; (3) a webcam; and (4) a personal space for
exercise. A subset of the participants in the telecoaching CBE
study was invited to participate in the qualitative component
of the study. Women living with HIV were purposively
recruited to the qualitative study to enhance gender diversity
within the sample.

In our study, we included community-dwelling adults
aging with HIV (=18 y) in Toronto, Canada, who considered
themselves medically stable and who were safe to participate
in the telecoaching CBE study and completed at least one
qualitative interview at either baseline (T1) or postinterven-
tion (T?2).

Patient and Public Involvement

We consulted with 3 community experts who self-identified
as living with HIV. These consultations provided contextual
insights into exercise and technology experiences within
both in-person CBE and online CBE interventions. We met
with each community expert via Zoom to discuss their
experiences related to exercise engagement, intervention
process, technology usability, and feasibility. These consul-
tations provided foundational information for understanding
the intervention and technology use and ensured our analysis
and interpretation of interview data were informed by persons
living with HIV.
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Data Sources

Interviews

We used interview transcripts from semistructured interviews
conducted at baseline (T1) and postintervention (T2) within
the online CBE study to explore participants’ experiences
with technology uptake and usage and how experiences
changed over time. The interviews were completed from
October 8, 2021, to July 28, 2022, by members of the
research team. We reviewed full transcripts, focusing our
analysis on data that pertained to technology experiences.
Interview questions at baseline about technology uptake
and usage included: “Do you have any concerns or per-
ceived challenges of participating in the upcoming CBE
intervention?” and “How do you feel about adopting the
technology necessary for the upcoming online CBE tele-
coaching intervention?” Interview questions at T2 focused
on technology experiences, such as: “How would you
describe your experience using the technology as part of the
CBE telecoaching intervention?” and “Have there been any
strengths or challenges associated with the translation of the
telecoaching CBE intervention into the HIV community?”
Interviewers used open-ended general and probing questions
to explore technology uptake, learnability, usability, and
change in experiences over time. Relevant interview guide
questions are highlighted in Supplemental File 1 in Multime-
dia Appendix 1. Participants received a $30 CAD (US $23)
electronic gift card for their participation in each interview.

Questionnaires

We used 3 questionnaires to capture participant demo-
graphics and describe technology access characteristics,
digital literacy, and telehealth experiences. The demo-
graphic questionnaire (administered at baseline) was used to
describe participants’ personal, health, and exercise behav-
ior characteristics. The Information and Communications
Technologies Development Index Questionnaire (adminis-
tered at baseline) included 11 items to describe partici-
pants’ digital access, connectivity, and literacy [45,46]. The
Telehealth Indicator Questionnaire (administered at months
2 and 6) included 22 items with the aim to assess technol-
ogies used as part of the online CBE intervention across
key telehealth domains, including usability (ease of use and
navigation; 7 items), helpfulness (6 items), satisfaction (6
items), and reliability (3 items) [45.,47].

Data Analysis

Interview Data

We conducted a collaborative group—based qualitative content
analysis using a 6-step approach informed by the DEPICT
model [48]. Five team members (JM, RH, MM, CD, and
RA) independently read all transcripts, followed by group
discussions to identify emerging codes related to technology
uptake and usage. A preliminary codebook was developed
based on the study objectives and operationalized technology
experiences from the online CBE intervention study. We
piloted the codebook on 3 transcripts with the most technol-
ogy-related content. The team met 6 times to refine code
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definitions, incorporate barriers and facilitators to technol-
ogy uptake and usage, and eliminate redundancies of codes.
After 3 iterative revisions, 2 team members independently
coded each transcript [48]. We used NVivo 15 software for
data management [49]. For each participant, we wrote brief
summaries of their technology experiences and interpretations
of change over the intervention with the aim to identify
patterns in how participants interpreted technology use and
its impact over time. Our analytical process included team
discussions for clarification, critical reflection, and consen-
sus building [48]. To identify technology experiences over
time, we coded each T1 and T2 transcript concurrently. We
summarized individual experiences, documented reflections
on changes in experiences, and identified data reflecting
temporal changes. We discussed interview findings with
questionnaire data to provide contextual interpretations.

Questionnaire Data

We analyzed the questionnaire data using Microsoft Excel
[50]. For the Information and Communications Technolo-
gies Development Index Questionnaire, Telehealth Indicator
Questionnaire, and demographic questionnaire, we calcula-
ted frequencies and percentages for categorical variables,
and medians with 25th and 75th percentiles for continu-
ous variables. For the Telehealth Indicator Questionnaire,
we assessed the direction of change in responses between
months 2 and 6 when responses differed between time
points. For example, in the “satisfaction” domain, a change
from “excellent” to “poor” indicated a negative change in
participants’ experiences with technology. Supplemental File
2 in Multimedia Appendix 2 provides the Telehealth Indicator
Questionnaire. We included all questionnaire data where
available at each time point.

We analyzed the interview and questionnaire data
concurrently using descriptive approaches. We used the
questionnaire data to inform our content analysis of the
interview data, specifically by providing additional context
to participant personal and health characteristics and their
access to and familiarity with technology to enhance our
interpretations and deepen our understanding of experiences
with uptake and usage of the technology.

Sample Size Justification

We had a fixed sample of 11 participants from the online
CBE study who completed at least one interview at T1 or T2.
Of these, 8 participants completed both T1 and T2 inter-
views, 2 participants completed the T1 interview only, and 1
participant completed the T2 interview only. This sample size
is comparable to those of prior qualitative studies examining
technology experiences in telehealth exercise interventions
among individuals with chronic conditions [51,52].

Ethical Considerations

Ethics approval for this study (protocol 47552) and the
broader telecoaching CBE study (protocol 40410) was
obtained from the University of Toronto Health Sciences
Research Ethics Board. All participants in the telecoaching
CBE study who completed an interview provided written or
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verbal informed consent. Data sources including transcripts
and questionnaires were deidentified, meaning participant
data were identified using a participant number to ensure
confidentiality of participants. Participants received a CAD
$30 (US $23) electronic gift card for their participation in
each interview.

Results

Characteristics of Participants

Of the 11 participants (median age 52, IQR 45-60 y), 6 (55%)
identified as women, 5 (45%) identified as heterosexual,

Table 1. Characteristics of participants (n=11).

Mucha et al

and 6 (55%) identified as Black. The majority of partic-
ipants (n=9, 82%) had an undetectable viral load. Five
(45%) participants reported living with =3 concurrent health
conditions in addition to HIV. Exercise behavior among
participants prior to the intervention varied. Three (27%)
participants did not engage in exercise in the past week,
5 (45%) engaged in 1 to 2 days, and 3 (27%) engaged in
5 or 7 days of =30 minutes of moderate to vigorous inten-
sity exercise in the past week. Table 1 provides participant
characteristics.

Characteristic

Participants (n=11)

Personal characteristics
Age (y), median (25th, 75th percentile)
Sex, n (%)
Female
Male
Gender, n (%)
Woman, cis-woman
Man, cis-man
Sexual orientation, n (%)
Heterosexual
Gay
Queer
Bisexual
Other
Living arrangement, n (%)
Living with others
Living alone
Average gross yearly income (CAD), n (%)
<$20,000
$20,000 to <$50,000
>$50,000
Primary source of income, n (%)
Ontario Disability Support Program
Full-time employment
Pension plan
Part-time employment
Casual work
Education level, n (%)
Completed college (received degree or diploma)
Completed university (received degree)
Postgraduate education
Ethnicity?, n (%)
Black
South Asian
Latin American, Hispanic, or Latino
Southeast Asian

White

52 (45, 60)

6 (55)
5 (45)

6 (55)
5 (45)

5(45)
3(27)
19)
1)
19

7 (64)
4 (36)

4 (36)
5 (45)
2(18)

4 (36)
3027
2(18)
19
19

5 (45)
3(27)
327)

6 (55)
3(27)
19
19
1
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Characteristic

Participants (n=11)

Clinical characteristics
Year of HIV diagnosis, median (25th, 75th percentile)
Taking antiretroviral medication, n (%)
Number of missed doses in past 7 d, n (%)
No doses missed
1 dose missed
Undetectable viral load (<50 copies/mL)
Recent CD4 count, n (%)
>500 cells/mm>
<500 cells/mm?>
Number of participants with =3 comorbidities, n (%)
Self-reported health status, n (%)
Very good
Good
Fair
Poor

Exercise behavior characteristics, n (%)

2002 (1995, 2006)
11 (100)

7 (64)
4 (36)
9 (82)

9 (82)
2(18)
5 (45)

7 (63)
2(18)
19
19

Days per week physically active =30 min at a moderate or vigorous intensity in the past week prior to

intervention, n (%)
0 (none)
1d
2d
5d
7d

Engaged in >300 min of moderate intensity activity or >150 of vigorous intensity activity in the past

week prior to intervention, n (%)
Impact of COVID-19 pandemic on physical activity, n (%)
Exercises at a greater frequency or intensity

Exercises at a lesser frequency or intensity
No impact on exercise

327
2(18)
3027
19

2(18)
2(18)

5 (45)
5(45)
1(9)

30ne participant listed 2 ethnicities.

Access To, Skills in, and Use of
Technology at Baseline

At baseline, most participants had access to a cell phone
(n=10, 91%), a laptop with a webcam (n=9, 82%), and

Table 2. Access to, skills in, and use of technology at baseline (N=11).

reliable Wi-Fi access (n=9, 82%). All participants (100%)
reported they were comfortable using web browsers, online
meeting tools, WPAMs, and fitness apps at baseline. Table 2
provides participant characteristics regarding access to, skills
in, and use of technology.

Information and communications technologies questionnaire variable

Participants, n (%)

Access to technology

Access to a type of technology
Cell phone
Laptop computer with webcam
Tablet
Desktop computer with webcam
Desktop computer without webcam

Most reliable access to the internet
Through Wi-Fi
Through a wired connection

Skills and use of technology

10 (91)
9(82)
5(45)
4(36)
0 (0)

9(82)
2 (18)
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Information and communications technologies questionnaire variable

Participants, n (%)

Comfortable using the World Wide Web with a browser
Comfortable sending and receiving emails

Comfortable using online meeting tools

Comfortable using wireless physical activity monitor
Comfortable using webcam

Comfortable using physical activity apps to track physical activity
Confirmed skills and use of technology

11 (100)
11 (100)
11 (100)
11 (100)
11 (100)

11 (100)
11 (100)

Experiences With Technology Uptake and
Usage

Participants’ experiences with technology during the online
CBE intervention varied. We organized our findings into
four interrelated components: (1) preparations for technology,
(2) interactions with technology, (3) facilitators and satisfac-
tion with technology, and (4) challenges and frustrations
with technology. Participants’ experiences with technology
were shaped by both intrinsic contextual factors, such as

their prior exposure and anticipated comfort with technology,
and extrinsic contextual factors, including the COVID-19
pandemic and availability of technological and social support.
These factors affected how participants engaged with the
technology (uptake and usage) in the study, as well as
the benefits and challenges they experienced (Figure 1).
Below, we present each component with supportive quota-
tions identified by participant number and interview time
point.

Figure 1. Experiences with technology uptake and usage in an online community-based exercise (CBE) intervention among adults aging with HIV.

Interactions with Technology
General 1 ation of technology

" c,h"-"'t"ag ¥ym Wey, S
e

Eacilitators and Satisfaction
with Technology
Satisfaction and positive experiences with
the technology
* Facilitators to technology uptake and
usage
= Satisfaction with technology

Experiences
with Technology
Uptake and
Usage in an
Online CBE

Preparations for Technology.
Set up of spaces for technolagy
= Technology set up

Preparations for Technology

This component captures how participants prepared their
physical spaces and devices to engage with the study.
Preparation was not limited to technical setup; it also
involved adapting the home environments to accommodate
space for exercise and facilitate active participation. These
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Intervention
Among Adults
Aging with HIV

with Technology
Difficulties or barriers experienced
when using technology
= Barriers to technology use and
uptale
* Frustrations with technology

mfort or
ht

preparatory steps often required creativity and problem-solv-
ing. Most participants reported having adequate space for
exercise, although some required modifications, as illustrated
below:
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Other than the sense to figure out where my laptop
would be so that the instructor could see me and
figure out how my apartment would work. It’s a small
apartment... [ wish I didn’t have to use my box [exercise
equipment] because it would be great to put my laptop
on to get the whole view of my workout area. But no. I
think I'll figure it out. I've just got to move some things,
just change the angle of some things. [P2,T1]

The following participant described their experiences
trying to set up their Zoom to the TV for optimal viewing
of their personal trainer during the online session:

I’'m hoping I can run a Zoom meeting off my iPhone.
But I think what I'm going to need is get a cable to
connect to the HDMI cable on the TV. So it’s just a bit
of technical stuff to get all that set up. I've got a little
tripod that I can set the phone on. The microphone will
work through the phone. It will just be a question of
running the display out of the phone with a cable into
the HDMI connection. [P5,T1]

Interactions With Technology

Participants described a variety of experiences interact-
ing with technology, reflecting differences in preferen-
ces, confidence, and adaptability. Participants’ descriptions
of their experiences interacting with technology focused
primarily on preferences for different types of technology,
preferences for mode of delivery, and ease of technology use.

The preferences for types of technology participants used
included Zoom, Fitbit, computer, laptop, webcam, Fitbit app,
and Sweat for Good YMCA app. Zoom was the primary
platform for online telecoaching sessions with the personal
trainer, with most participants accessing Zoom via a laptop
or desktop with a webcam, while a smaller number preferred
mobile phones or connecting Zoom to their TVs to enhance
convenience or visibility, respectively.

The Fitbit device and the Fitbit app were largely used
to track step counts by most participants. The following
participant explained the use of the Fitbit:

I like wearing it [Fitbit] but not for the reason for
exercise because I don’t understand anything on it. I
like it for two reasons; number one, I can see steps and
number two I can see time [...]. Besides that, because 1
don’t know technology, I didn’t really benefit from the
usefulness of having a Fitbit that it can tell you more
stuff. But for these two reasons it was good enough for
me. [P11,T2]

The Sweat for Good YMCA app was used to attend
online group exercise classes, prerecorded workouts, and the
Avatar workouts, offering participants flexibility with both
synchronous and asynchronous options. Preferences for mode
of delivery varied between synchronous and asynchronous
modes of online exercise delivery. Some found the synchro-
nous Zoom training sessions straightforward, while others
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found it stressful due to technical challenges and preferred
the convenience of the asynchronous classes of the Sweat for
Good YMCA app. The following participant struggled with
navigating the Sweat for Good YMCA app stating:

However, first of all trying to get everything set up for
a synchronous event 1 just found it incredibly stress-
ful again because of trying to navigate the technical
challenges. Then when I saw the instructor on the
screen they were doing some warmup things at a pace
that I could barely keep up with. [P5, T2]

This same participant (P5) specifically struggled to
maintain pace during the synchronous exercise class through
the Sweat for Good YMCA app, stating:

So the synchronous thing, it just wasn’t for me. Really
the thing that has most worked for me is just knowing
routines that [name of personal trainer] has given me
and writing them down and keeping up with that on my
own. The less I have to interface with technology in this
kind of remote setup, the better. [P5, T2]

Ease of technology use referred to how easy participants
found the technology to be. Many participants anticipated
positively adopting the new technology at T1. However, their
actual ease of use varied once they began engaging with the
technology. This participant describes their experiences with
their ease-of-use learning about the technology:

With me in trying to figure out technology, it was
straightforward. Like once I plugged in to charge it,
it told me to download the App and then once I did that,
it was a step by step. It’s more still figuring out the
features. Like, I had no idea that it already recorded my
sleep overnight until my roommate and bestie looked it
up and was like okay. [P2,T1]

Another participant was surprised to find the use of the
technology to be challenging and required additional support
to navigate:

Well initially... and this kind of took me by surprise. I
didn’t realize how difficult the technical part of things
would be. It was horrendously difficult, the technical
part. In fact, AM, we gave up an entire hour of
training because AM got her daughter involved on
her daughter’s laptop, and we went through setting by
setting to try to eliminate the terrible echo. You know
I'm a big advocate of clear communication and Zoom
has done a terrible job and most software providers do
a terrible job of explaining things. [P5, T2]

Facilitators and Satisfaction With Technology

This component explores what helped participants success-
fully adopt and use technology and how these factors
contributed to their satisfaction. Facilitators ranged from
supported features such as activity tracking and sharing
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their progress in social circles to practical benefits such
as convenience and cost savings. These elements often
reinforced participants’ motivation and sense of accountabil-
ity.

One participant described using the Fitbit to stay accounta-
ble:

So my mom has a Fitbit too and I added her as a family
member or friend. So now she gets to see how much I
am doing for the day. There will be days that she’ll talk
to me or whatever or like I'll send her my badges that
I've won [P2,T2]

The following participant appreciated not having to
commute to a gym facility. They highlighted the convenience
and cost-saving benefits of using Zoom rather than having an
in-person personal training session:

The advantage of just having to get up and not have to
drive anywhere. Just get up and you know have your
Zoom on. So that was very convenient, very conven-
ient. Yeah. I'm not spending gas. Like gas prices are
ridiculous right now. [P1, T2]

Satisfaction with technology referred to participants’
approval with the online platforms they engaged with through
the CBE intervention. Some participants indicated that they
were satisfied with having access to the tools that suppor-
ted their goals. Several participants described the Fitbit as
helpful for monitoring their progress with physical activity.
Many participants found that the weekly summary reports
from Fitbit were rewarding and motivated their continued
engagement:

A part of the study that worked best for me. For me I
would say like I have best... okay definitely Fitbit. Fitbit
is like... not only having the Fitbit. It helped me to track
all my things right; the steps, those all sleeping patterns
and even like weekly we have to something that report.
Those are all in the Fitbit Apps. So those things that,
seeing those all tracked, So those things that, seeing
those all tracked, it satisfied me. It motivates me. |
want to see like in the number or in the papers and
these apps really help give me all those things what I'm
looking [P8,T2]

One participant talked about how features of the Fitbit as
well as the online platforms encouraged their participation:

It’s sort of like an encouragement to do more. These
watches are good because I've sort of got used now to
whenever I’'m out walking to enter the time. The classes,
the sessions or lectures that you have are very good.
[P3,T2]
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Challenges and Frustrations With Technology

Participants also experienced challenges and frustrations with
the study technology. At times, these challenges hindered
engagement in components of the intervention.

Zoom was generally perceived as a useful platform;
however, some participants reported technical challenges,
including audio delays, echoing, and unstable internet
connections. At time point 1, one participant shared their
concerns about the stability of their internet:

In the neighborhood I live in, the internet has gone
down I don’t know maybe two handfuls of a time within
the past six months. So you never really know. [P2,T1]

Another participant talked about the lack of accessibility of
the Fitbit features:

The second is if you’ve got any issues around sight,
any, I mean even if you don’t have issues around sight,
you can’t see these things. You go into the... you go
outside, it’s... so like you do your walk and you're
finished and you come back and you go am I at the
screen where it’s turned off? You can’t tell because you
can’t read it. And of course the writing is so small that
people that have impaired vision, even if you can see it,
it’s difficult to read. [P10, T2]

Frustrations with technology were tied to the reliability
of the technology and to design limitations. This included
Zoom audio delays, sound issues, echoing, and connectivity
problems. Participants noted that Zoom provided insufficient
support, requiring them to troubleshoot issues independently,
as per the following participant:

It’s just technical stuff, those little quarks about my
particular setup. There was a time when I was having
audio issues, and it was downright stressful to be there
[self-management sessions] for the hour and a half-
[P5, T2]

Another participant shared their frustrations related to
the Fitbit, including device setup, blank display screen, and
concerns about inaccurate tracking:

The biggest demotivator for this whole thing is that
stupid Fitbit that they gave us, utterly useless, good for
nothing, utterly useless. The only thing I use it for is to
count whether it’s counting the number of steps. That’s
it. Every month since I got it there’s been some issue
with it. For some reason it went into some other country
time on its own and then at some point it just completely
the screen was blank and it dimmed on its own at some
point. Every time it does something on its own. [P7,T2]
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Contextual Factors

Participants’ experiences with technology were shaped by a
range of contextual factors that influenced both uptake and
ongoing use of technology in the online CBE intervention.
Together, intrinsic and extrinsic contextual factors influenced
how participants approached technology, the challenges they
anticipated, and the strategies they used to overcome barriers.

Intrinsic contextual factors included prior exposure to
technology that influenced a participant’s anticipated comfort
or challenges with the forthcoming technology in the
online CBE intervention. Six (54.5%) of the 11 participants
previously or currently owned WPAMs, such as an Apple
Watch, Samsung Watch, or a Fitbit. Many participants had
previously used Zoom prior to the intervention. Participants
with prior exposure to technology often reported increased
confidence of use at baseline and anticipated greater comfort
with technology use, as this participant stated:

That’s okay. I have a degree in computer sciences so
it’s not an issue. [P7,T1]

When another participant was asked about perceived
challenges regarding updating software with technology
associated with the CBE intervention, they responded:

No. As far as updating the equipment and stuff I'm
fairly... that goes fairly easy for me.
[P10,T1]

Extrinsic contextual factors included the COVID-19
pandemic and available technical and social support
throughout the intervention. Many participants reported that
the COVID-19 pandemic normalized the use of technolo-
gies, such as Zoom. For some participants, the COVID-19
pandemic led them to their first exposure to technology as
it forced them to engage with technology in new ways. This
participant reflected on both the safety and convenience of
technology as well as the convenience of exercising from the
comfort of their own home:

One is the times that we’re in with COVID, I mean I
think there’s a safety component to this. .... for a lot of
people too because a person’s immunity is a vital part
of the constitution. I think the convenience of being able
to just be at home and in the comfort of your own home
is helpful. [P10, T1]

Another participant acknowledged the motivational pull
that comes from an in-person gym setting yet still preferring
online sessions for safety concerns that began during the
COVID-19 pandemic:

To be honest while in the pandemic I prefer to going
online. That way I'm safe, I'm good. But also going
into the gym and seeing others working out kind of
pushes you like listen that person can do it, why can’t
1. So, it kind of gives you that push compared to online
because online is just me and my trainer. I know they
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will probably push you but it’s not the same as actually
seeing somebody else, maybe somebody else bigger or
somebody older actually doing it easier than you. So, it
kind of gives you that push. But I'm more than happy
with online right now. [P7,T1]

Availability of technical and social support played a key
role in how some participants planned to address techni-
cal challenges in the study. Some participants mentioned
the technology support services having insufficient trouble-
shooting resources and resulting in alternative methods to
troubleshoot. This participant reported:

I wouldn’t say they [technical issues] become an
obstacle. Normally when [ can’t figure out something
I just Google or go on YouTube and figure out what it
is, what’s going on and how to fix it. [P6,T1]

Other participants depended on their social support
network to assist with device setup or to resolve technical
issues. When asked about navigating technical difficulties at
home, 1 participant shared how they relied on their children
for assistance:

If I can’t function something I just call them, ‘hey show
me how this works. [P1,T1]

Changes in Experiences With Technology
Within the CBE Intervention Over Time

Interview data revealed participants had inconsistent
experiences with uptake and usage of technology over the
duration of the intervention. Some participants experienced
increasing levels of technology fatigue and burden over the
course of the intervention. Some participants found technol-
ogy a challenge at both T1 and T2. For 1 participant, by T2,
their concerns evolved into frustrations with the technology
expressing technology fatigue and burden, particularly with
the requirement to download and sync their physical activity
each week for the study:

This synching up for the Fitbit and the recording on
what’s gone on over the week, it gets to be a bit of a
pain to be honest.

[P5,T2]

Although participants attempted to problem-solve their
challenges, frustrations continued with efforts to use the
Fitbit. The requirement to sync their Fitbit data weekly
became a burden and at times resulted in disengagement
and frustration. In contrast, another participant was optimistic
with using the Fitbit at T1:

Having the coach itself is a very good benefit right...it
will motivate me -- oh I'm wearing a Fitbit, so I have to
do, let’s just do it’ and also do the exercise.

[P8,T1]
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By T2, this participant’s expectations appeared to have
been met, and they expressed their intent to continue using
the technology beyond the study:

even giving this Fitbit, I will use it unless it will not
damage. If it damage, then definitely I'm going to buy
another one because Fitbit gives all that report. [P§,
T2]

Another participant expressed uncertainty about technol-
ogy usage in T1 and had an indifferent attitude toward the
Fitbit and its role in the intervention, stating:

I mean I think they are all the same. They don’t have
any difference. So I don’t know. Like what information
do you want from these watches?

[P3,T1]

However, by T2 their perspectives regarding the Fitbit had
changed:

It’s good. Fitbit is... after the first or second time that

you enter the information online it becomes very easy.
Yeah, it’s good. [P3,T2]

This participant experienced a learning curve but was able
to reduce barriers and increase usability of the Fitbit with
continued use. Overall, initial attitudes toward the technol-
ogy did not always predict participants’ engagement with
participants’ engagement or satisfaction during the study.
Some participants encountered technology fatigue around
repetitive tasks such as Fitbit syncing, while others reported
increased comfort and motivation.

Telehealth Indicator Questionnaire Responses

Eight (73%) participants completed the Telehealth Indicator
Questionnaire at months 2 and 6 of the intervention. Across
the 8 participants, the majority (n=6, 75%) demonstrated no
change in most responses to the 22 items at months 2 and 6.
Two (25%) participants had a change in a positive direction
at month 6 in 10 (46%) and 12 (55%) of the 22 items.
Supplemental File 3 in Multimedia Appendix 3 provides
each participant’s direction of responses to the 22 items of
the Telehealth Indicator Questionnaire, related to usability,
helpfulness, satisfaction, and reliability of the technology in
the CBE intervention captured at months 2 and 6.

Across the 22 items, the majority of participants (50%-
88%) reported similar responses (representing no change)
for most items (14/22, 63%) at months 2 and 6 of the
intervention. An exception was responses to the usability
and helpfulness of self-directed learning modules, whereby
5 participants (62%) demonstrated a positive direction of
change in their response from months 2 to 6. Conversely,
4 (50%) participants showed a negative change in direction in
responses to the usability of the Fitbit and helpfulness of the
YMCA Virtuagym website from months 2 to 6 (Supplemental
File 3 in Multimedia Appendix 3).
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Discussion

Overview of Findings

Experiences with technology uptake and usage among adults
aging with HIV were characterized by 4 components: (1)
preparations for technology, (2) interactions with technol-
ogy, (3) facilitators and satisfaction with technology, and
(4) challenges and frustrations with technology. Experiences
with technology interacted with intrinsic contextual factors
(prior exposure linked to anticipated comfort or challenges
with technology) and extrinsic contextual factors (COVID-19
pandemic; and technological and social support). Some
participants experienced increasing technology burden and
fatigue over time, others maintained neutral perspectives
throughout, while others developed intentions for continued
use postintervention.

Experiences With Technology Uptake and
Usage

Technology in the online CBE intervention included a
combination of digital tools and platforms, including WPAMs
(Fitbit Inspire 2), a videoconferencing platform (Zoom),
webcams, the Sweat for Good YMCA app, and YMCA
Virtuagym website. Participants demonstrated variation in
experiences with technology uptake and usage across
different technologies, with preferences emerging for specific
types of technology and modes of delivery. Synchronous
coaching sessions via Zoom achieved relatively high amounts
of uptake following initial setup, likely facilitated by prior
exposure gained during the COVID-19 pandemic [53].
The widespread adoption of Zoom during the COVID-19
pandemic likely created a foundational level of comfort that
translated well to the synchronous coaching sessions, with
participants expressing appreciation for the flexibility and
immediate feedback available through this platform [26,53].
In contrast, participants in this study had variable experien-
ces with the Sweat for Good YMCA app and WPAMs.
While WPAMs were primarily used for real-time monitor-
ing of physical activity metrics such as step counts and
sleep patterns, the Sweat for Good YMCA app was used
to administer asynchronous exercise content. Participants had
varied preferences for synchronous or asynchronous tools that
had implications for engagement with technology within the
intervention. This has direct implications for considerations
of technology uptake and usage in digital intervention design,
suggesting the need to align online CBE interventions with
user preferences for both the type of technology and the mode
of delivery. Hence, it is important to recognize that adults
aging with HIV may respond differently to synchronous tools
that offer real-time human connection versus asynchronous
tools that require greater independence [17,18,26].

All participants recruited for the telecoaching CBE study
were required to have access to and comfort with the usage
of technology. Despite all participants reporting comfort
with different forms of technology at baseline, participants
expressed challenges with uptake and usage of technology in
the intervention. Of the 11 participants, 6 (66%) had prior

JMIR Rehabil Assist Technol 2026 | vol. 13 1e86785 | p. 11
(page number not for citation purposes)


https://rehab.jmir.org/2026/1/e86785

JMIR REHABILITATION AND ASSISTIVE TECHNOLOGIES

exposure to a WPAM; however, this was insufficient for
sustained uptake and usage of the Fitbit Inspire 2. Addition-
ally, participants voiced inconsistent usage of more com-
plex platforms, such as the Sweat for Good YMCA app.
The disconnect between high baseline comfort and subse-
quent struggles with technology may reflect the requirement
for participants to simultaneously navigate multiple technol-
ogy platforms in the intervention that exceeded individual
comfort with each component of the technology [18,26].
These findings suggest that technological complexity, rather
than basic digital technology skills, posed a greater bar-
rier to sustained use among adults living with HIV [39].
Future interventions should move beyond one-time onboard-
ing to include tailored, continuous support that addresses and
simplifies multiplatform navigation and adapts to partici-
pants’ evolving needs among adults aging with HIV [17,39,
54]. Additionally, future CBE interventions may consider
offering a broader range of WPAMs, such as commercially
available smartwatches and fitness trackers. Tailoring digital
health wearables based on individual preferences, digital
health literacy, and accessibility may provide customizable
feedback and enhance usability and sustained use over time.

Participants highlighted several facilitators and points of
satisfaction with the technology used in the online CBE
intervention, including flexible access to workouts, real-
time interaction with personal trainers, and digital tools
for self-monitoring physical activity. Zoom was consistently
highlighted for its convenience and flexibility, supporting
real-time interaction with personal trainers, accountability,
and routine building, factors shown to improve exercise
adherence among adults aging with HIV [17,54,55]. The
WPAM served as a motivator for some, enabling self-mon-
itoring of physical activity, steps, and sleep, which some
participants found satisfying and empowering. Similar to
prior studies, gamification features of WPAMs and real-time
feedback supported users’ sense of progress and enhanced
intrinsic motivation among adults aging with HIV [30,32,40].
The Sweat for Good YMCA app provided asynchronous,
on-demand workouts that aligned with participants’ preferen-
ces for flexibility and autonomy, reinforcing the importance
of choice between synchronous and asynchronous formats
among adults aging with HIV [55]. These findings suggest
that digital tools and processes can support engagement in
exercise among adults aging with HIV when designed to
be adaptable, user-friendly, and reinforced through personal-
ized feedback and social accountability [18,41,55]. Future
interventions should leverage these features by integrating
reliable self-monitoring technologies and offering multiple
modes of delivery to enhance engagement in online CBE
interventions among adults aging with HIV.

Challenges and frustrations with technology use in
this study included device syncing failures and naviga-
tion difficulties with the Sweat for Good YMCA app
and connectivity problems with Zoom videoconferencing.
WPAMs were valued for their feedback features but also
generated frustration when step counts were perceived as
inaccurate or syncing required repeated effort. This aligns
with systematic measurement errors in consumer WPAM
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devices and the importance of balancing the motivational
benefits of self-monitoring technology against potential
user frustration from technical limitations for adults aging
with HIV [40,56]. Participants described difficulty finding
exercises to match their activity levels due to navigation
difficulties on the Sweat for Good YMCA app. While Zoom
was generally reliable, several participants reported audio lag
and video freezing, issues commonly experienced in online
digital health interventions with synchronous videoconfer-
encing among adults aging with HIV [26,39,55]. Difficul-
ties with device accuracy, navigation of fitness apps, and
technical troubleshooting are widely reported in studies
involving adults living with HIV using WPAMs or engag-
ing in online exercise interventions [17,44.,55]. While these
technical experiences are not unique to this sample popula-
tion, they occur within a context shaped by the challenges of
aging with HIV, including health unpredictability, stigma, and
the risk of loneliness [57-60]. Embedding lived experiences
into intervention design and ongoing technical support are
essential strategies to overcome digital barriers and promote
uptake and usage with online CBE interventions among adults
aging with HIV.

Changes in Technology Experiences Over
Time

Changes in experiences with technology over time dem-
onstrated initial attitudes toward technology that did not
always predict sustained use with the technology. Some
participants experienced increasing technology burden and
fatigue, others maintained neutral perspectives throughout,
while others developed optimistic intentions for continued
use postintervention. Participants used Zoom consistently
throughout, as evidenced by consistent usability responses
on the Telehealth Indicator Questionnaire, likely due to its
relative simplicity, prior exposure, and use as a communica-
tion platform with their personal trainer. While the use of
WPAMs and the Sweat for Good YMCA app may have
declined, this may be attributed to persistent technical issues
and limited adaptability. This mirrored patterns of engage-
ment with digital health technology seen in adults aging
with HIV [32,55,61]. Some participants reported feeling
overwhelmed by syncing requirements, app navigation, and
inconsistent device feedback in the online CBE interven-
tion, factors that diminished motivation and created friction
in maintaining regular technology use. This aligns with
research that prolonged exposure to poorly optimized tools
can lead to emotional and cognitive fatigue, especially among
users managing multimorbidity [19,41]. Positive changes in
technology use were most apparent in self-directed com-
ponents, suggesting that asynchronous, exploratory technol-
ogy use may become more rewarding over time as users
gain confidence. For adults aging with HIV, these find-
ings reinforce the need for sustained technical support and
simplified interface design, as digital interventions must be
responsive, flexible, and grounded in lived experience to
facilitate long-term engagement in online CBE interventions
[17,18,55].
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Strengths, Limitations, and Implications
for Future Research

A strength of this study was the longitudinal observa-
tional design involving both interview and questionnaire
data, allowing for an in-depth understanding of partici-
pants’ experiences with technology over time. Interview
and questionnaire data were analyzed separately, with the
questionnaires used descriptively to provide context to the
interview findings. We conducted a collaborative content
analysis among the team, allowing for diverse perspectives
to be integrated throughout coding and interpretation. This
iterative, team-based process supported reflexivity and rigor
in the analysis. Additionally, input from community experts
living with HIV helped ground the analysis in the lived
experiences of the HIV community.

Our study sample size was fixed based on the existing data
in the telecoaching CBE study. Reaching thematic saturation
was not a goal of our study. However, in the results, we
indicate the participants via participant number and time
point alongside interview quotes to indicate the contribution
of participant perspectives across the breadth of categories.
Other strategies to enhance rigor included our inclusion of
all available interview and questionnaire data for participants
across the study. Collectively, we believe we were able to
capture an ample description of participants’ perspectives
related to experiences with uptake and usage, enabling us to
achieve our study objectives.

Regarding study limitations, the interviews were not solely
focused on technology; hence, the amount of data and
depth of insights specific to technology use was limited.
Not all participants completed interviews at T1 and T2 or
the Telehealth Indicator Questionnaire at T2, which limited
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the ability to explore participants’ changes in technology
experiences over time. Our sample was drawn from commun-
ity-dwelling adults living with HIV in Toronto, a large urban
center with strong digital infrastructure, limiting transfera-
bility to rural or remote settings with greater barriers to
connectivity and access to the internet. Additionally, future
work should examine sex and gender differences in tech-
nology experiences and engagement within online CBE
interventions among adults aging with HIV to promote
equitable access, engagement, and effectiveness [62].

Conclusions

Experiences with technology uptake and usage among adults
aging with HIV were characterized by 4 components,
including preparations for technology use, interactions with
the technology, facilitators and satisfaction with technology,
and challenges and frustrations with technology. Experiences
with technology interacted with intrinsic contextual factors
(prior exposure linked to anticipated comfort or challenges
with technology) and extrinsic contextual factors (COVID-19
pandemic and technological and social support). Among
adults aging with HIV, changes in technology experiences
over time highlighted the unpredictability of initial impres-
sions, with some participants expressing technology fatigue
and burden, whereas others maintained consistent attitudes
of usage over time with intentions to continue using digital
tools and processes beyond the intervention. Findings with
experiences of technology uptake and usage in this study
underscore the importance of incorporating personalized
and tailored onboarding and sustained technological support
with an online CBE intervention to promote engagement in
physical activity among adults aging with HIV.
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