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Abstract

Background: Community-based exercise (CBE) can prevent and mitigate disability and improve health outcomes in people
aging with HIV; however, engagement in exercise can vary.

Objective: This study aims to describe the fidelity of implementation (FOI) of an online telecoaching CBE intervention with
adults living with HIV.

Methods: We conducted an observational longitudinal study involving a 6-month online CBE intervention involving thrice-weekly
60-minute exercise sessions; online biweekly supervised one-on-one exercise sessions with a personal trainer (13 sessions); and
online monthly group educational sessions. We assessed fidelity using (1) online structured interviews with participants living
with HIV at months 2 and 6, comprising 20 fidelity items on trainer performance, participant engagement, and exercise experiences;
and (2) coaching logs completed by personal trainers after biweekly training sessions (frequency, intensity, time, and type of
physical activity during supervised sessions and self-reported physical activity in the prior week). We considered FOI criteria to
be met if ≥80% of the participants living with HIV: (1) attended ≥80% of training sessions (11 of 13 sessions); (2) engaged in
thrice-weekly exercise the week of the personal training session ≥80% of the time over the 6-month intervention, as reported on
the coaching logs; (3) reported “complete criteria met” for ≥80% of the fidelity items (≥16 of 20 items) at month 2 and month 6,
as reported from the interviews; and (4) engaged in a combination of aerobic, strength, balance, and flexibility exercise ≥80% of
the time over the 6-month intervention, as reported in the coaching logs.
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Results: A total of 29 of 32 participants completed at least 1 fidelity interview; 69% (22/32) were male. FOI was met for 1 of
our 4 criteria among the 18 participants who completed the intervention and FOI assessment at month 6, specifically criterion 1,
whereby 83% (15/18; 95% CI 66%-100%) of participants attended ≥80% of the 13 coaching sessions. For criterion 2, 50% (9/18;
95% CI 27%-73%) of participants engaged in thrice-weekly exercise in the week of the personal training session ≥80% of the
time over the 6-month intervention; criterion 3: ≥80% of participants reported criteria as “completely met” for 70% (14/20 items;
95% CI 50%-89%) of items at month 2 (n=27 participants) and 30% (6/20 items; 95% CI 10%-50%) of items at month 6 (n=18
participants); and criterion 4: 22% (4/18; 95% CI 3%-41%) of participants engaged in a combination of all 4 exercise types ≥80%
of the time. Barriers to engagement included scheduling issues, lack of interest, technology problems, and episodic disability.

Conclusions: FOI was achieved for supervised components of the CBE intervention and less so with independent exercise.
Health and rehabilitation providers should tailor exercise interventions to personal preferences and abilities to improve engagement
among adults living with HIV.

(JMIR Rehabil Assist Technol 2026;13:e84902) doi: 10.2196/84902
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Introduction

Overview
In Canada, over 65,000 people were estimated to be living with
HIV at the end of 2022 [1]. More individuals are living longer
and aging with HIV; globally, persons living with HIV aged 50
years or older increased from 5.4 million in 2015 to 8.1 million
in 2020 [2]. As people living with HIV age, they can experience
health-related consequences of HIV, including an increased risk
of cardiovascular disease, diabetes, bone and joint disorders,
neurocognitive disorders, and certain cancers [3-5].
Rehabilitation, such as physical therapy and occupational
therapy, can mitigate disability associated with HIV and
multimorbidity, such as fatigue, pain, cognitive impairments,
body composition changes, and employment challenges [6-9].
Exercise is a rehabilitation intervention and self-management
strategy that can address disability and improve or sustain the
health of individuals with HIV. Systematic review evidence
indicates that exercise is safe and can lead to benefits in
cardiopulmonary fitness, strength, weight and body composition,
and psychological outcomes for people with HIV [10,11].
However, this evidence primarily involved supervised
interventions by physical therapists and exercise physiologists
that can be costly and unsustainable [10,11]. With up to an
estimated 73% of people living with HIV classified as sedentary
or physically inactive, it is essential to consider exercise
interventions that are accessible and practical for people with
HIV to sustain over the long term [12].

Community-Based Exercise
Community-based exercise (CBE) is a promising approach that
may help people living with HIV increase their engagement in
exercise and physical activity [13-16]. Exercise is purposeful,
planned, and repetitive bodily movement that has the objective
of improving or maintaining physical fitness, while physical
activity is any bodily movement that results in energy
expenditure [17]. Persons living with HIV perceive benefits
from exercise and physical activity as a component of health
promotion, with the potential to improve physical function and
mental health and reduce isolation [18]. CBE can be provided
under the guidance of a health or fitness instructor, with the aim

of encouraging consistent exercise and physical activity within
the community [13,14,16]. CBE enhances the benefits of
traditional exercise as it can improve social interaction, provide
support and motivation, and promote emotional, cognitive, and
behavioral self-management strategies to help individuals
manage health challenges [14,19,20]. CBE has been associated
with engagement in physical activity and improvements in health
outcomes for adults living with HIV [19,21]; however, the
factors influencing the implementation and uptake of CBE are
less clear.

Implementation of CBE
Using the Consolidated Framework for Implementation
Research (CFIR), Cooper et al [22] conducted a qualitative
systematic review of CBE interventions to explore barriers and
facilitators of implementing CBE interventions in the general
population [22]. Barriers included lack of participant motivation,
insufficient resources allocated for implementation, the
complexity of the CBE intervention, and lack of participant
knowledge about the intervention [22]. Facilitators included the
flexibility to adapt the intervention to the context, intervention
compatibility with participants, and participants having a
positive perception of those implementing the intervention [22].
The authors concluded that making minor changes to tailor an
intervention while maintaining core components, such as clear
implementation strategies and coordination of delivery, can
facilitate the implementation of a CBE intervention.

Members of this authorship team assessed the impact of an
in-person CBE intervention with adults living with HIV at the
YMCA in Toronto, Ontario, Canada [21]. While the team
reported improvements in cardiovascular health, strength,
flexibility, and self-reported physical activity, barriers to taking
part in CBE were documented among women, persons who are
gender diverse, and persons who did not live geographically
close to the YMCA [21]. Persons with HIV may experience
obstacles to exercising in traditional gym environments,
including interpersonal, financial, and geographical barriers,
self-image issues and stigma, and difficulty initiating exercise
following periods of inactivity [23,24].
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Telerehabilitation in the Context of HIV
Telerehabilitation, and more specifically telecoaching, is a
potential strategy for implementing CBE with persons living
with HIV. Telerehabilitation is the delivery of rehabilitation
programs or services via technology, such as phone and video
calls, web-based platforms, or mobile apps, used initially to
increase efficiency, quality of care, and access to health care
for populations with geographical [25,26], financial, or
time-limiting barriers for persons living with HIV [27].
Telecoaching is a component of telerehabilitation that uses
technology for remote supervision, guidance, and
communication of an exercise program to improve physical
activity levels and manage symptoms for people living with
chronic diseases [28-33].

Telecoaching CBE Study
We established an online telecoaching CBE intervention with
the aim of enhancing engagement in physical activity among
adults living with HIV in Toronto, Canada [34]. The intervention
was developed based on foundational considerations for
developing and implementing online CBE with adults living
with HIV that included: (1) person-specific considerations
(episodic nature of HIV, stigma, and HIV disclosure), (2)
accessibility of the program, (3) program delivery and
technology, (4) attributes of program personnel, (5) program
content and design, and (6) building community and peer
support [35].

Fidelity of implementation (FOI) is important to consider in
online CBE interventions to develop practical interventions that
lead to sustained physical activity. FOI, or integrity, is the degree
to which programs are implemented as intended by the program
developers [36-38]. The National Institutes of Health Behavior
Change Consortium (BCC) treatment fidelity framework
specifically refers to treatment fidelity and the link between
training the providers, delivery, receipt, and enactment of the
intervention for research involving health behavior interventions
[39]. The fidelity with which an intervention is implemented
can influence its level of success and uptake, and the impact on
the outcome, with high fidelity promoting improved outcomes.
However, it is important to consider planned adaptations to the
intervention to optimize treatment fidelity while acknowledging

the need to accommodate practical needs, study demands, and
provider and participant burden, requiring pragmatic approaches
in real-world settings [39]. Lack of fidelity can lead to failure
in intervention implementation in a real-life context [40]. Hence,
reporting fidelity is essential to determine the credibility,
validity, and replicability of intervention study findings [41].
Despite the importance of understanding intervention fidelity,
lack of knowledge or understanding about assessing fidelity
may be barriers to assessment and reporting [42]. While
quantitative and qualitative methods are recommended to
comprehensively assess fidelity, this guidance is not consistently
followed [39,42-44]. To our knowledge, there is limited
evidence assessing the FOI of exercise interventions for persons
living with HIV. Assessing the FOI of exercise interventions
in the context of HIV is important because (1) sustained exercise
can mitigate HIV-related disability, and (2) people living with
HIV can face unique barriers and facilitators to exercise, such
as episodic disability, which can influence the FOI of exercise
interventions [45].

Our aim was to describe the FOI of a 6-month online
telecoaching CBE intervention with adults living with HIV from
the perspectives of participants (adults living with HIV) and
personal trainers.

Findings from this study may help inform policy and
programming for broader scale-up and optimal CBE
implementation that can be adopted by fitness centers and
community-based organizations to proactively prevent
multimorbidity and improve health outcomes among persons
living with HIV.

Methods

Study Design
We conducted an observational longitudinal study involving
(1) online structured interviews with adults living with HIV
who participated in a 6-month online CBE intervention and (2)
coaching logs of training sessions completed by personal
trainers. Details of the study protocol have been previously
published [34]. Figure 1 provides an overview of the CBE
intervention and fidelity outcomes.
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Figure 1. Overview of online community-based exercise (CBE) intervention and fidelity of implementation outcomes. YMCA: Young Men's Christian
Association.

Participants
We included adults living with HIV who participated in the
telecoaching study and personal trainers from the YMCA who
were involved in supervising personalized online exercise
sessions with the study participants [34]. Eligibility criteria for
the telecoaching study were adults (aged 18 years or older) who
considered themselves safe to engage in exercise as determined
by the self-administered Physical Activity Readiness
Questionnaire (PAR-Q) and had access to an electronic device
with an internet connection and a webcam, as well as space at
home for exercise [34]. We recruited potential participants living
with HIV through community-based organizations, an HIV
clinic in Toronto via the Ontario HIV Treatment Network Cohort
Study (OCS), and participants from a prior CBE study who
agreed to be contacted about future research [21,46].

Telecoaching Online CBE Intervention
Prior to the CBE implementation, fitness instructors (certified
personal trainers and staff at the YMCA) took part in workshops
on HIV, rehabilitation and exercise for adults living with HIV,
goal setting, and research procedures [47]. We piloted the setup
of the technology, including (but not limited to) Zoom software
[48], a webcam, YMCA membership, web-based questionnaire
software, and the Fitbit app [49] with the participants living
with HIV and fitness instructors.

The telecoaching online CBE intervention included a 6-month
structured intervention phase followed by an independent
6-month exercise phase [34]. During the 6-month intervention
phase, participants were asked to engage in the following three
components of the intervention: (1) an exercise regimen of
aerobic, resistance, balance, and flexibility exercise occurring
thrice weekly at moderate to vigorous intensity for ≥60 minutes
per session; (2) attend online biweekly individually tailored

one-on-one exercise sessions with a certified personal trainer
from the YMCA, involving supervision and progression of
aerobic, resistance, balance, and flexibility exercise; and (3)
engage in online monthly group educational sessions on sleep,
nutrition, goal setting, cognitive health, chronic pain, and other
topics related to self-management, health, and physical activity
while living with HIV, delivered by members of the research
team. Each participant met with their personal trainer prior to
the intervention to tailor the intervention to their goals, abilities,
and interests [50]. Participants received a YMCA membership
allowing them to access online YMCA classes through the
YMCA SweatforGood app. Personal trainers uploaded the
individualized exercise plans to the SweatforGood app, allowing
participants to access, review, and track their exercises [34].

After the 6-month intervention, participants entered a 6-month
follow-up independent exercise phase, during which they were
asked to continue with thrice-weekly exercise. They continued
to have access to the YMCA online membership, providing
access to group online classes, and the SweatforGood app, but
the study no longer provided one-on-one personal training
sessions or monthly educational sessions.

Participants were given home exercise equipment (Therabands
and a wooden step) and a wireless physical activity monitor
(Fitbit Inspire 2) to monitor and encourage exercise during both
the 6-month CBE intervention and the 6-month follow-up
period. Participants documented their physical activity through
a weekly online exercise log. Participants were given the Fitbit
Inspire 2 and exercise equipment to keep at the end of the study
as a token of appreciation for their participation. For more
details, see the published protocol [34].

We aimed to recruit 40 adults living with HIV and 30 to
complete the intervention, enabling us to achieve our primary
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study aim of assessing the impact of the CBE intervention
[23,51].

Data Collection

Overview
We used a combination of structured interviews with participants
living with HIV and information collected in coaching logs
completed by personal trainers to assess FOI.

Structured Fidelity Interviews: Perspectives of Persons
Living With HIV
We conducted structured interviews with participants living
with HIV to obtain perspectives on experiences with the CBE
intervention and assess the extent to which the prescribed
exercises were delivered according to the established program
(FOI). Two members of the team conducted the interviews on
Zoom. Interviews were approximately 10 minutes in duration
and occurred partway through (month 2) and at the completion
of the intervention (month 6). Participants were asked to share
their experiences based on their most recent online personal
training session and provided insights on any deviations from
the prescribed regimen in an open-ended comment section.
Responses were recorded electronically on an FOI form
developed in Microsoft Word (Multimedia Appendix 1). Each
question was scored by research staff as 0 (no criteria for fidelity
were met), 1 (partial criteria met), or 2 (complete criteria met).
For example, for the item regarding whether the “fitness
provider provided direct and clear instructions during...[the]
exercise session,” the item would be rated 0 if the participant
stated that the instructions provided by the fitness provider were
never clear or direct; 1 if the participant stated that the
instructions provided by the fitness provider were sometimes
clear and direct; or 2 if the participant stated that the fitness
provider’s instructions were always clear and direct. TJ also
documented open-ended responses from the participants to

further describe barriers and facilitators to fidelity and provide
additional context to the numeric ratings.

We evaluated FOI based on 20 items (defined a priori) captured
in the interviews. The items were divided into four sections: (1)
the completion of their exercise session within the allotted time
(1 item), (2) their personal trainer’s performance during the
session (7 items), (3) participant engagement and experience
within the session (6 items), and (4) the broader online CBE
study (6 items; Multimedia Appendix 1). FOI for a participant
was defined as met if a participant met ≥80% (16/20) of the
indicators at months 2 and 6 (from the perspective of the
participant living with HIV). Overall, we considered FOI as
met if ≥80% of the participants in the study met (achieved)
≥80% of FOI indicators (16/20 items; criterion 3).

Coaching Logs of Personal Training Sessions:
Perspectives of Personal Trainers
After each supervised online training session with participants
living with HIV, the personal trainers completed an online
web-based questionnaire, referred to as the “coaching log.”
Personal trainers were asked to document (1) whether the
participants attended their biweekly personal training session;
(2) whether they engaged in aerobic, strength, balance, and
flexibility exercise during their biweekly personal training
session; and (3) the number of days each participant exercised
in the week prior to their session (Multimedia Appendix 2).

FOI for a participant was defined as met, from the perspectives
of the personal trainers, if a participant attended ≥ 80% (11 out
of 13) of their biweekly coaching sessions (criterion 1), if they
exercised 3 times over the past week for ≥1 hour per session
(criterion 2), and if they completed a combination of all 4
exercise components (aerobic, strength, balance, and flexibility)
≥80% of the time across their personal training sessions
(criterion 4). Collectively, we considered FOI as met if ≥80%
of the participants in the study achieved these 4 criteria (Table
1).

Table 1. FOIa interpretation criteria.

Data sourceTarget populationFOI criteria for each participantb

Coaching logsPersonal trainersCriterion 1: attended ≥80% of biweekly training sessions (at least 11 of 13) over the 6-
month intervention

Coaching logsPersonal trainersCriterion 2: engaged in thrice-weekly exercise the week of the personal training session
≥80% of the time over the 6-month intervention

Structured interview at
months 2 and 6

Participants living with HIVCriterion 3: reported “complete criteria met” for ≥80% of the fidelity items (at least 16
of 20 items) at months 2 and 6 of the intervention

Coaching logsPersonal trainersCriterion 4: engaged in a combination of aerobic, strength, balance, and flexibility exercise
during supervised personal training sessions ≥80% of the time over the 6-month interven-
tion

aFOI: fidelity of implementation.
bOverall FOI was considered “met” for the community-based exercise intervention if the 4 criteria were achieved by ≥80% of participants.

Participant Demographic Questionnaire
We administered a web-based demographic questionnaire to
participants living with HIV to collect baseline characteristics

such as age, gender, time since HIV diagnosis, and race and
ethnicity.
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Analysis

Overview
We entered numeric responses from the FOI form collected
during the interviews, coaching logs, and demographic
questionnaires into Microsoft Excel and analyzed the data using
descriptive statistics [52]. We calculated frequencies and
percentages for categorical variables and the median and IQR
for continuous variables.

Structured Fidelity Interview
We reported the number and percentage of participants living
with HIV who reported “no criteria met” (0), “partial criteria
met” (1), and “complete criteria met” (2) for each of the 20
items assessed at months 2 and 6, based on the participants’
most recent training session (criterion 3). Open-ended responses
from the structured interviews were analyzed using content
analysis [53].

Coaching Logs
We calculated the median number of personal training sessions
attended over the 6-month intervention (out of 13 sessions total).
We calculated the number and proportion of participants who
engaged in a combination of all 4 exercise types (aerobic,
strength, balance, and flexibility) during the supervised coaching
session. We calculated the number and proportion of participants
who reported engaging in thrice-weekly exercise in the week
of the personal training session, as recorded by the personal
trainers in the coaching logs. We summed the number and
proportion of participants who attended ≥80% (11/13) of
biweekly coaching sessions (criterion 1), summed the number
and proportion of participants who engaged in thrice-weekly
exercise ≥80% of the time over the 6-month intervention
(criterion 2), and the number and proportion of participants who
completed the combination of all 4 exercise types in ≥80% of
the sessions they attended (criterion 4) [54-56].

To account for attrition across the 6-month intervention, we
reported baseline characteristics of participants at baseline and
at months 2 and 6. We reported fidelity outcomes among
participants who remained in the study at month 2 and who
completed the intervention at month 6, as well as the original
sample of participants who initiated the intervention.

Fidelity Interpretation
We defined overall FOI of the CBE intervention as achieved if
the following 4 criteria were met by ≥80% of the participants

in the study: criterion 1, attended ≥80% (11/13) of their 13
training sessions; criterion 2, engaged in (at least) thrice-weekly
exercise in the week of the personal training session ≥80% of
the time over the 6-month intervention, as recorded by the
personal trainers on the coaching logs; criterion 3, reported
“complete criteria met” for ≥80% of the fidelity elements (at
least 16 of 20 items) at months 2 and 6, as reported in the
interviews with participants living with HIV; and criterion 4,
engaged in a combination of aerobic, strength, balance, and
flexibility exercises during the supervised coaching sessions
≥80% of the time over the 6-month intervention, as reported by
the personal trainers in the coaching logs. Our criteria are based
on the literature, whereby 80% to 100% is considered high
fidelity, and ≤50% defines low FOI [54-56].

Ethical Considerations
This study was approved by the University of Toronto Health
Sciences Research Ethics Board (#40410). Participants provided
informed verbal consent to participate in the study, which was
documented on the consent form. Participant data were
anonymized and stored on a secure server at the University of
Toronto. Participants did not receive compensation for their
participation in the exercise intervention. They were able to
retain their exercise equipment and wireless physical activity
monitor at study completion.

Results

Overview
Adults living with HIV who initiated the intervention and had
at least 1 completed coaching log were included in the study.
Of the 32 participants, 18 (56%) completed the 6-month
intervention and had an FOI interview assessment. A total of
29/32 (91%) participants who completed at least 1 fidelity
interview were included in the FOI analysis. Further, 16 (50%)
participants completed the FOI assessment (interviews) at both
months 2 and 6; 11 (34%) completed the assessment at month
2 only, and 2 (6%) completed the assessment at month 6 only.
Of a potential 64 fidelity interviews, 45 (70%) were completed.
At month 2, a total of 84% (27/32) of assessments were
completed, and at month 6, a total of 56% (18/32) of assessments
were completed.

Of the 32 participants at baseline, the majority were male and
living with 2 or more concurrent health conditions in addition
to HIV. Table 2 provides characteristics of participants enrolled
in the study at baseline, month 2, and month 6.
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Table 2. Characteristics of participants living with HIV at baseline and among those who completed an FOIa interview at months 2 and 6.

Month 6 (n=18)Month 2 (n=27)Baseline (n=32)Characteristic

57 (47-59)50 (42-59)53 (44-60)Age (years), median (IQR)

Sex, n (%)

13 (72)18 (67)22 (69)Male

5 (28)9 (33)10 (31)Female

Gender, n (%)

4 (22)18 (66)22 (69)Man, “cis-man”

13 (72)8 (30)9 (28)Woman, “cis-woman”

1 (6)1 (4)1 (3)Nonbinary

Sexual orientation, n (%)

11 (61)15 (56)18 (56)Gay/homosexual

3 (17)7 (26)7 (22)Heterosexual

2 (11)3 (11)4 (13)Queer

1 (6)1 (4)1 (3)Bisexual

Race/ethnicityb, n (%)

6 (30)11 (41)14 (44)White

4 (20)8 (30)8 (25)South Asian

5 (28)6 (22)8 (25)Black

2 (11)2 (7)2 (6)Hispanic

0 (0)1 (4)2 (6)Métis

1 (6)1 (4)1 (3)Southeast Asian

Gross annual income (CAD $c), n (%)

5 (28)0 (0)7 (22)<20,000

7 (39)20 (74)17 (53)20,000-49,999

6 (33)7 (26)8 (25)>50,000

7 (39)13 (48)14 (44)Married or in a committed relationship, n (%)

7 (39)7 (26)12 (38)Live alone, n (%)

11 (61)18 (67)23 (72)Living with 2 or more concurrent health conditions in addition to HIV, n (%)

aFOI: fidelity of implementation.
bParticipants could select more than 1 response.
cCAD $1=US $0.71 as of August 1, 2026.

Of the 32 participants, a total of 8 (25%) who initiated the
intervention completed all 13 coaching sessions, 7 (24%) of
whom were among the 29 participants who completed an FOI
assessment interview. We received responses to 72% (298/416)
of the coaching logs out of the total possible for 32 participants
living with HIV to determine FOI from the perspectives of
personal trainers.

Fidelity Results

Overall Fidelity
FOI was met for attendance criterion 1 among participants who
completed the intervention, whereby 83% (15/18; 95% CI
66%-100%) of participants attended ≥80% of their personal
training sessions (Table 3). We describe results as they pertain
to each criterion below.
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Table 3. Summary of FOIa criterion achievement.

Fidelity met:
achieved by ≥80%
of participants (yes
or no)

Participants who met the crite-
ria among those who complet-
ed the intervention and month
6 FOI assessment (n=18), n
(%) 95% CI

Participants who met the crite-
ria among those who initiated
the intervention (n=32), n (%);
95% CI

Data sourceFOI criterion

Yesb15 (83); 66-10018 (56); 39-73Coaching log atten-
dance documented by
personal trainers

Criterion 1: attended ≥80% of biweek-
ly personal training sessions (at least
11 of 13 sessions)

No9 (50); 27-7311 (34); 18-50Coaching logs docu-
mented by personal
trainers

Criterion 2: engaged in thrice-weekly
exercise the week of the personal
training session ≥80% of the time

over the 6-month interventionc

NoMonth 2 (n=16): 12 (75); 54-
96 and month 6 (n=18): 8
(44); 21-67

Month 2 (n=27): 21 (78) 62-93
and month 6 (n=18): 8 (44); 27-
67

Structured interview
at months 2 and 6
with participants liv-
ing with HIV

Criterion 3: reported “complete crite-
ria met” for ≥80% of the fidelity crite-
ria (≥16 of the 20 items) at months 2

and 6d

No4 (22) 3-418 (25) 10-40Coaching logs docu-
mented by personal
trainers

Criterion 4: engaged in a combination
of aerobic, strength, balance, and
flexibility exercises during supervised
personal training sessions ≥80% of
the time over the 6-month interven-
tion

aFOI: fidelity of implementation.
bIndicates that criterion 1 was met among participants who completed the intervention (≥80%).
cFor criterion 2, the week of the first personal training session was excluded; baseline was defined as the start of the intervention.
dFor criterion 3, the proportion of participants who selected “complete criteria met” for ≥80% of the fidelity criteria also were calculated based on the
total number of participants who initiated the intervention (n=32). Participants who did not complete the fidelity assessments were assumed not to have
met the criteria: At month 2, n=20/32 (63%; 95% CI 46%-79%); at month 6, n=8/32 (25%; 95% CI 10%-40%).

Criterion 1: Attended ≥80% of Personal Training
Sessions by ≥80% of Participants
This FOI criterion was met for the participants who completed
the intervention and an FOI assessment at month 6; 83% (15/18;
95% CI 66%-100%) of the participants attended ≥80% of the
13 coaching sessions (Table 3). Of all 32 participants, 18 (56%;
95% CI 39%-73%) attended ≥80% of the 13 coaching sessions
(Table 3). Of all 32 (100%) participants who attended at least
1 personal training session, the median number of training
sessions attended was 11 of 13 (IQR 6-12). Reasons for not
attending or having to reschedule the online coaching sessions
included scheduling issues, health reasons, or unknown reasons.

Criterion 2: Engaged in Thrice-Weekly Exercise the
Week of the Personal Training Session ≥80% of the Time
Over the 6-Month Intervention by ≥80% of Participants
This FOI criterion was not met. A total of 34% (11/32; 95% CI
18%-50%) of all participants and 50% (9/18; 95% CI 27%-73%)
of those who completed the month 6 FOI assessment engaged
in thrice-weekly exercise in the week of the personal training
session ≥80% of the time over the 6-month intervention (Table
3). The median number of days of exercise per week for all
participants (n=32) and for those who completed the intervention
and month 6 FOI assessment (n=18) was 3 (IQR 3-5) and 4
days (IQR 3-5), respectively.

Criterion 3: Participants Living With HIV Reported
≥80% of Criteria as “Completely Met” by ≥80% of
Participants
This FOI criterion, defined as ≥80% of participants reporting
≥80% of FOI elements (items) as “completely met,” was not
achieved at months 2 or 6 (Table 3). Among the participants
who completed an FOI assessment, 78% (21/27; 95% CI
62%-93%) and 44% (8/18; 95% CI 27%-67%) of the participants
completely met the FOI elements for ≥80% of the 20 items at
months 2 and 6, respectively. When considering the entire
sample of 32 participants, fewer items met the criteria, whereby
≥80% of participants reported the FOI element as “completely
met” for 4 of 20 items at month 2 and none of the 20 items at
month 6 (details are provided in Multimedia Appendix 3).

Table 4 provides a detailed breakdown of the FOI assessment
across the 20 interview items. At least 80% of participants
reported the FOI element as “completely met” for 70% (14/20;
95% CI 50%-89%) of items at month 2 (n=27) and 30% (6/20;
95% CI 10%-50%) of items at month 6 (n=18). At month 2, the
following 6 elements did not achieve fidelity at the threshold
of ≥80% of participants: (1) participant completed their session
in the allotted time (1 hour with coach online; 21/27, 78%; 95%
CI 62%-94% of participants completely met this item), (2)
participant responded to and completed the most recent weekly
exercise email or SMS text message (20/27, 74%; 95% CI
58%-91%), (3) participant completed their additional individual
independent exercise sessions (60 minutes twice per week, for
a total of 60 minutes thrice per week) in the past week (13/27,
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48%; 95% CI 29%-67%), (4) participant managed the required
technology (eg, Zoom and SweatforGood app; 15/27, 55%;
95% CI 36%-74%), (5) participant engaged in monthly
self-management sessions online (12/27, 45%; 95% CI
26%-63%), and (6) participant attended weekly group-based
classes online at the YMCA (8/27, 30%; 95% CI 13%-47%;
Table 4). At month 6, the following eight additional elements
were not met: (1) fitness trainer instructed participant to
complete resistive exercises according to their set exercise
program (13/18, 72%; 95% CI 52%-93% of participants
completely met this criterion), (2) fitness trainer instructed
participant to complete flexibility exercises according to their
set exercise program (13/18, 72%; 95% CI 52%-93%), (3)
participant engaged in the prescribed strength exercises during
the most recent session (12/18, 67%; 95% CI 45%-89%), (4)
fitness trainer instructed participant to complete
neuromotor/balance exercises according to their set exercise
program (12/18, 67%; 95% CI 45%-89%), (5) participant
engaged in the prescribed flexibility exercises (12/18, 67%;
95% CI 45%-89%), (6) fitness trainer instructed participant to
complete aerobic exercises according to their set exercise
program (11/18, 61%; 95% CI 39%-84%), (7) participant

engaged in the prescribed neuromotor/balance exercises (11/18,
61%; 95% CI 39%-84%), and (8) participant engaged in the
prescribed aerobic exercises during the most recent session
(9/18, 50%; 95% CI 27%-73%; Table 4).

Content analysis of the open-ended responses identified barriers
to meeting some of the criteria and coaching practices that were
helpful for participants. The most common barriers to attending
YMCA group-based classes were scheduling issues, lack of
interest, and technology issues. Fitbit Inspire 2 wristband
discomfort was cited as a barrier to wearing the physical activity
monitor regularly. Illness, injury, pain, discomfort, and lack of
interest were common barriers to completing the aerobic,
resistance, balance, and flexibility exercises. Statements of
appreciation for the personal training sessions included “[coach]
demonstrates exercises to ensure participant understands proper
form” (P16; month 2) and “[coach] demonstrates all
exercises/modifications then participant performs, and trainer
provides feedback” (P2; month 2). Overall, exercise
demonstration, adaptation to participant circumstances, and
providing feedback were positive coaching practices identified
by participants.

JMIR Rehabil Assist Technol 2026 | vol. 13 | e84902 | p. 9https://rehab.jmir.org/2026/1/e84902
(page number not for citation purposes)

Abousifein et alJMIR REHABILITATION AND ASSISTIVE TECHNOLOGIES

XSL•FO
RenderX

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


Table 4. FOIa (criterion 3)–structured interviews with adults living with HIV. “Fitness trainer” is analogous to “personal trainer.”

Month 6 (n=18 interviews), %Month 2 (n=27 interviews), %FOI item

Complete criteria
met (2), n (%); 95%
CI

Partial criteria
met (1), n (%);
95% CI

No criteria
met (0), n (%);
95% CI

Complete criteria
met (2), n (%); 95%
CI

Partial criteria
met (1), n (%);
95% CI

No criteria
met (0), n (%);
95% CI

External factorb

14 (78); 27-614 (22); 3-410 (0)21 (78); 62-946 (22); 7-380 (0)Item 1: participant completed
their session within the allotted
time (1 hour with a coach online)

Fitness trainer factors: the fitness trainer’s performance during the sessionb

16 (89); 74-100c0 (0)2 (11); 0-2627 (100)c0 (0)0 (0)Item 2: fitness trainer provided
direct and clear instructions dur-
ing exercise session

16 (89); 74-100c2 (11); 0-260 (0)25 (93); 83-100c2 (7); 0-170 (0)Item 3: fitness trainer interacted
with participant in a way that was
meaningful or helpful for their
session (provided eye contact,
feedback, ongoing communica-
tion, etc)

11 (61); 39-844 (22); 3-413 (17); 0-3422 (82); 53-84c3 (11); 0-232 (7); 0-17Item 4: fitness trainer instructed
participant to complete aerobic
exercises according to their pre-
scribed exercise program

13 (72); 52-933 (17); 0-342 (11); 0-2626 (96); 89-100c0 (0)1 (4); 0-11Item 5: fitness trainer instructed
participant to complete resistive
exercises according to their set
exercise program

12 (67); 45-892 (11); 0-264 (22); 3-4125 (93); 83-100c1 (4); 0-111 (4); 0-11Item 6: fitness trainer instructed
participant to complete neuromo-
tor/balance exercises according
to their prescribed exercise pro-
gram

13 (72); 52-932 (11); 0-263 (17); 0-3424 (89); 77-100c3 (11); 0-230 (0)Item 7: fitness trainer instructed
participant to complete flexibility
exercises according to their pre-
scribed exercise program

17 (94); 84-100c0 (0)1 (6); 0-1626 (96); 89-100c1 (4); 0-110 (0)Item 8: fitness trainer changed
the program from previous ses-
sions to progress the participant’s
activity (either increase or de-
crease in intensity)

Participant factors: participant engagement and experiencec

15 (83); 66-100c1 (6); 0-162 (11); 0-2625 (93); 83-100c2 (7); 0-170 (0)Item 9: participant understood
the instructions provided by their
coach

16 (89); 74-100c0 (0)2 (11); 0-2627 (100)c0 (0)0 (0)Item 10: participant accepted di-
rection/feedback provided by the
coach

9 (50); 27-736 (33); 12-553 (17); 0-3422 (82); 67-96c3 (11); 0-232 (7); 0-17Item 11: participant engaged in
the prescribed aerobic exercises
during the most recent session

12 (67); 45-894 (22); 3-412 (11); 0-2625 (93); 83-100c1 (4); 0-111 (4); 0-11Item 12: participant engaged in
the prescribed resistive exercises
during the most recent session

11 (61); 39-843 (17); 0-344 (22); 3-4125 (93); 83-100c1 (4); 0-111 (4); 0-11Item 13: participant engaged in
the prescribed neuromotor/bal-
ance exercises
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Month 6 (n=18 interviews), %Month 2 (n=27 interviews), %FOI item

Complete criteria
met (2), n (%); 95%
CI

Partial criteria
met (1), n (%);
95% CI

No criteria
met (0), n (%);
95% CI

Complete criteria
met (2), n (%); 95%
CI

Partial criteria
met (1), n (%);
95% CI

No criteria
met (0), n (%);
95% CI

12 (67); 45-893 (17); 0-343 (17); 0-3425 (93); 83-100c1 (4); 0-111 (4); 0-11Item 14: participant engaged in
the prescribed flexibility exercis-
es

Additional factors: the broader telecoaching study intervention

11 (61); 39-843 (17); 0-344 (22); 3-4113 (48); 29-679 (33); 15-515 (19); 4-33Item 15: participant completed
additional individual sessions (60
minutes twice per week) during
the past week

12 (67); 45-892 (11); 0-264 (22); 3-4120 (74); 58-911 (4); 0-116 (22); 7-38Item 16: participant responded
to or completed the most recent
weekly exercise email/text mes-
sage

6 (33); 12-554 (22); 3-418 (44); 21-678 (30); 13-474 (15); 1-2815 (56); 37-74Item 17: participant attended
weekly group-based classes on-
line at the YMCA

4 (22); 3-417 (39); 16-617 (39); 16-6112 (45); 26-6310 (37); 19-555 (19); 4-33Item 18: participant engaged in
monthly self-management ses-
sions online

18 (100)c0 (0)0 (0)24 (89); 77-100c3 (11); 0-230 (0)Item 19: participant wore a Fitbit
regularly

10 (56); 33-797 (39); 16-611 (5); 0-1615 (55); 36-7412 (44); 26-630 (0)Item 20: participant managed the
required technology (Zoom,
SweatforGood app, etc)

aFOI: fidelity of implementation.
bParticipants were asked about their experiences at their most recent personal training session.
cIndicates ≥80% of participants ‘completely met’ the criteria.

Discussion

Principal Findings
Among participants who completed the intervention and FOI
assessment at month 6 (n=18), FOI was achieved for 1 of the 4
criteria, whereby 83% (95% CI 66%-100%) of participants who
completed the study engaged in ≥80% of biweekly online
personal training sessions. However, fidelity criteria were not
met for independent exercise thrice weekly (50%; 95% CI
27%-73%), participant-reported fidelity criteria at month 6
(“complete criteria met” for at least 16/20, 44% of items; 95%
CI 21%-67%), or engagement in all 4 exercise types in ≥80%
of sessions (4/18, 22%; 95% CI 3%-41%).

Within the training session, the majority of participants engaged
in strength and flexibility exercises, followed by aerobic and
then balance exercise. This may be attributed to strength training
requiring a higher level of supervision as opposed to aerobic
activity that was done independently outside the formal personal
training session. In the absence of equipment for aerobic activity,
such as a treadmill or stationary bike, participants may have
engaged in this type of activity independently outdoors.

Fidelity was achieved for some components of the intervention.
At least 80% of participants completely met 14 out of 20 FOI
elements at month 2 and 6 out of 20 FOI elements at month 6,
as reported in the structured interviews. The FOI items least

commonly met were independent engagement in exercise (for
a total of thrice weekly or more of 60 minutes or longer),
attendance at weekly group-based online classes at the YMCA
(8/27, 29% of participants met this criterion), and attendance
at monthly online group-based educational sessions (12/27,
45% of participants met this criterion).

Supervised vs Independent Forms of Exercise
Intervention
Low engagement in the online group-based YMCA classes and
independent exercise outside of supervised one-on-one personal
training sessions may be influenced by the unsupervised
components of the intervention, as participants had higher
engagement rates when supervised (ie, personal training
sessions). This is consistent with the literature, which shows
increased engagement in supervised exercise programs, with
adults aged 65 years or older favoring supervised exercise
programs [57]. As found within the open-ended FOI responses
in this study, receiving feedback, education, and modified
exercise tailored to participant preferences and abilities may be
important factors driving adherence to supervised exercise
[57-60]. The identification of the least-implemented intervention
components can help inform future intervention design and may
also inform the supports necessary for participants to sustain
regular exercise routines postintervention. This may help to
identify components of an intervention that require supervision
and suggests the importance for future interventions to tailor
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CBE based on personalized preferences to promote engagement.
Further, there is a need to explore population-specific factors
that impact adherence to unsupervised exercise to better develop
strategies that improve long-term behavioral change for adults
living with HIV.

Group-Based vs Individual Exercise Intervention
FOI criteria were not met for the group-based elements of the
intervention. At month 2, a total of 45% (12/27; 95% CI
26%-63%) of participants reported attending the monthly online
self-management sessions (≥80% of the time), and 22% (4/18;
95% CI 3%-41%) at month 6 (item 18 in the FOI assessment).
At month 2, a total of 29% (8/27; 95% CI 12%-47%) of
participants reported attending weekly online group-based
exercise classes at the YMCA, and 33% (6/18; 95% CI
12%-55%) at month 6 (item 17 in the FOI assessment; Table
4). With HIV stigma being a barrier to seeking treatment, care,
and health- and wellness-related programs, the lower
engagement in group-based interventions may have been
attributed to fear of HIV disclosure and discrimination [61-64].

The Influence of Environmental and Personal Factors
Personal and environmental factors may further explain the FOI
findings in this study. HIV is characterized by episodic
disability, where there are unpredictable periods of wellness
and illness [65]. Barriers to engaging in the intervention, as
reported by participants, included illness, pain, or injury. The
fluctuating nature of chronic conditions like HIV may make it
challenging for participants to follow highly rigid schedules
and training plans if their health and ability to engage in exercise
vary day-to-day [23,51]. Perhaps our FOI criteria were too rigid
and did not align with or consider the episodic and fluctuating
nature of HIV. We recommend providers adapt the frequency
and type of exercise to the nature of the illness to maintain the
well-being of an individual living with HIV. Our findings
indicate the need for flexibility with CBE interventions, enabling
persons to cancel or reschedule sessions due to illness more
frequently and engage in exercise at home [23,51]. We
recommend that exercise interventions in this population be
adaptable and considerate of the dynamic nature of the illness
experience to ensure that intervention studies are pragmatic and
translational to the real world [23,51,60].

While participants were provided with a YMCA online
membership at no cost and access to a personal trainer biweekly,
their financial situation still may have influenced engagement
in the intervention. Income is positively correlated with exercise
adherence [66,67]. Qualitative insights from this telecoaching
CBE study reported that participants in this study highlighted
cost as a limiting factor to engagement in physical activity [60].
A lower socioeconomic status may be correlated with poor
exercise adherence due to a lack of leisure time. Individuals of
higher socioeconomic status, on average, allocate more leisure
time to exercise than those of lower socioeconomic status
[66,67]. An association exists between low socioeconomic status
and exercise in persons living with HIV, with barriers to exercise
including caregiver responsibilities, time dedicated to childcare,
unsafe neighborhoods, strict work schedules, and living in
temporary dwellings [68,69]. Traditional exercise interventions
may not be suitable for those living with HIV who are

socioeconomically disadvantaged because of barriers related to
employment, financial constraints, stigmatization, and
inaccessible or lack of transportation, requiring interventions
to be tailored to the needs of this population [68,69].
Collectively, it is important for health and fitness trainers to
consider the environmental and personal factors that can
influence exercise engagement and intervention adherence to
tailor interventions accordingly. This may include tailoring
modes of exercise delivery (eg, online and in-person; individual
training or group-based classes) based on individual preferences.

Strengths: Assessing Fidelity From 2 Different
Perspectives
Strengths of our approach included our multimethod data
collection at multiple time points of the CBE intervention and
engaging perspectives of both participants living with HIV and
personal trainers involved in implementation of the intervention.
FOI in our study was assessed more positively from the
perspectives of the participants living with HIV (through
structured interviews), as opposed to the personal trainers’ logs
of the coached sessions. Our fidelity assessment from the
perspectives of participants living with HIV pertained to their
most recent personal training session, whereas fidelity
assessment from the perspective of the personal trainers captured
engagement in all coached training sessions and the independent
exercise done in the preceding week. Using multiple methods
to assess intervention fidelity provided a greater understanding
of fidelity [70,71] and allowed for different populations to have
different perspectives on a shared phenomenon [37,44,70].
Toomey et al [71] recognized that disagreements between results
of different fidelity assessment approaches from providers and
persons with lived experiences may occur. Some of the
differences in FOI findings in our study may be due to
participants’ overestimation of their performance when
completing self-reported measures (2 time points), as compared
to the personal training coaching logs completed by providers
more frequently across the biweekly supervised sessions (13
time points). Nevertheless, our assessment captured perspectives
from both persons living with HIV and the trainers at different
stages of the intervention.

Limitations
Our study protocol included methods for capturing the
implementation of the intervention components but did not
explicitly state the definition of implementation fidelity. Prior
to the analysis, we defined the FOI threshold most commonly
reported in the literature as achievement of ≥80% of criteria
[54-56]. We considered all 4 criteria for FOI to be weighted
equally; however, in reality, specific aspects of the CBE
intervention may be more important (eg, attendance at biweekly
training sessions) to achieve FOI than others (ie, engaging in
all 4 types of exercise in the training session). Given that we
did not collect fidelity data in the same manner for both target
populations (persons living with HIV and personal trainers),
we were unable to directly compare the influence of perspectives
on fidelity assessment. Furthermore, participants were asked
about fidelity based on their most recent coaching session,
meaning that a number of sessions were not captured in this
analysis, nor do we have the reasons for noncompletion of the
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FOI interviews or coaching logs. We did not report physical
activity as measured by the wireless physical activity monitor,
as this was beyond the scope of this study. However, as the
Fitbit was a component of the intervention, our FOI assessment
included Fitbit usage (item 19 on the FOI assessment), whereby
89% to 100% of participants at months 2 and 6 wore the wireless
physical activity monitor regularly. The uptake and usage of
the Fitbit aligns with experiences of technology uptake and
usage in the telecoaching CBE study [72].

Our study is limited to participants who remained in the study
and completed the FOI assessment interview at month 6. Of 32
participants, only 18 (56%) completed the intervention and an
FOI assessment at month 6, resulting in an overestimation of
FOI. In our sensitivity analyses, assuming participants who
withdrew or were lost to follow-up did not meet the criteria,
only 18 (56%; 95% CI 39%-73%) achieved the criteria of
engaging in ≥80% of biweekly online personal training sessions
(Table 3 and Multimedia Appendix 3), resulting in none of the
4 FOI criteria being met for the study.

Another limitation was that the majority of participants living
with HIV in this study identified as males and men; hence,
findings may not be transferable to individuals who identify as
females or women living with HIV. Also, we did not assess the
association of contextual factors such as level of income, stigma,
and discrimination. Future research should consider the

intersecting components of sex, gender, culture, socioeconomic
status, and stigma and their influence on engagement in exercise
[73].

Recommendations
There is a need for balancing FOI with personalized and tailored
implementation of interventions for adults living with HIV
[74-76]. While fidelity is important, solely prioritizing the
implementation of the intervention as intended at the cost of
tailoring the intervention to the population may not be the most
beneficial for the population of adults living with HIV. To
ensure the integrity and quality of intervention fidelity
assessments while adapting the intervention to the population
and its needs, it is important to define, a priori, the intervention
components that may be modified to meet participant needs and
circumstances. These include optimal frequency of supervised
sessions (weekly vs biweekly), mode of exercise, and exercise
setting to support independent exercise.

Conclusions
FOI was achieved for the supervised personal training
components of the CBE intervention but was not achieved for
independent exercise among adults living with HIV who
engaged in this 6-month online CBE intervention. Future
research should consider tailoring online CBE interventions to
personal preferences to foster uptake and sustained independent
engagement in exercise over the long term.

Acknowledgments
This study is a substudy of the Ontario HIV Treatment Network Cohort Study (OCS). We thank the OCS (Abigail Kroch and
Tsegaye Bekele) for their collaboration in the study. We thank Maple Leaf Medical Clinic, and specifically Raj Maharaj, for their
role in facilitating recruitment of participants from the OCS with the Maple Leaf Medical Clinic. We acknowledge and thank
Brittany Torres for her coordination role in the study and for conducting a portion of the fidelity interviews with the participants.
We thank the YMCA staff, Annamaria Furlan, Helen Trent, Emilia Przybyl, and Dwayne Campbell, for their roles in the fitness
assessments and personal training sessions for the intervention. We acknowledge and thank Mehdi Zobeiry at the YMCA of
Toronto for their support with this study.

We did not use AI in the development of this manuscript.

Funding
This research was supported by the Ontario HIV Treatment Network HIV Endgame Funding Program—Breaking New Ground
(grant number EFP-1121-BNG). KKO was supported by a Canada Research Chair (Tier 2) in Episodic Disability and Rehabilitation
(CRC-2022-00510); AMB was supported by the Foundation Alma and Baxter Ricard Chair in Inner City Health at St Michael’s
Hospital and the University of Toronto.

Data Availability
Results of the study are supported by the data provided in the manuscript and its supplementary files. The complete dataset is
available upon reasonable request from the corresponding author.

Authors' Contributions
Conceptualization: KKO (lead), SCC, AT, AMB, LA, FI-C, ML
Formal analysis: MA (lead), JN (supporting)
Funding acquisition: KKO (lead), SCC, AT, AMB, PA, LA, FI-C, ML
Investigation: TJ, KM, AF, GDS, II, ZP, HT
Methodology: KKO, SCC
Project administration: KKO
Resources: KKO

JMIR Rehabil Assist Technol 2026 | vol. 13 | e84902 | p. 13https://rehab.jmir.org/2026/1/e84902
(page number not for citation purposes)

Abousifein et alJMIR REHABILITATION AND ASSISTIVE TECHNOLOGIES

XSL•FO
RenderX

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


Supervision: SCC (lead), KKO (supporting)
Validation: KKO, SCC (co-lead)
Visualization: MA, JN, SCC, KKO
Writing—original draft: MA, SCC, KKO
Writing—review and editing: MA, SCC, JN, TJ, AT, PA, AMB, LA, AF, GDS, FI-C, II, KM, ML, ZP, HT, KKO

Conflicts of Interest
None declared.

Multimedia Appendix 1
Fidelity of implementation (FOI) assessment.
[PDF File (Adobe PDF File), 279 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Personal training coaching log for personal trainers.
[PDF File (Adobe PDF File), 290 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Fidelity of implementation (FOI) interviews for participants who initiated the study and completed month 2 and month 6 FOI
interview assessments.
[PDF File (Adobe PDF File), 292 KB-Multimedia Appendix 3]

References

1. Canada's progress towards ending the HIV epidemic, 2022. Public Health Agency of Canada. 2024. URL: https://www.
canada.ca/en/public-health/services/publications/diseases-conditions/canada-progress-towards-ending-hiv-epidemic-2022.
html [accessed 2024-08-05]

2. The Lancet Healthy Longevity. Ageing with HIV. Lancet Healthy Longev. 2022;3(3):e119. [FREE Full text] [doi:
10.1016/S2666-7568(22)00041-1] [Medline: 36098283]

3. Pourcher V, Gourmelen J, Bureau I, Bouee S. Comorbidities in people living with HIV: an epidemiologic and economic
analysis using a claims database in France. PLoS One. 2020;15(12):e0243529. [FREE Full text] [doi:
10.1371/journal.pone.0243529] [Medline: 33332394]

4. Maciel RA, Klück HM, Durand M, Sprinz E. Comorbidity is more common and occurs earlier in persons living with HIV
than in HIV-uninfected matched controls, aged 50 years and older: a cross-sectional study. Int J Infect Dis. 2018;70:30-35.
[FREE Full text] [doi: 10.1016/j.ijid.2018.02.009] [Medline: 29476902]

5. Aberg JA. Aging and HIV infection: focus on cardiovascular disease risk. Top Antivir Med. 2020;27(4):102-105. [FREE
Full text] [Medline: 32224501]

6. Worthington C, Myers T, O'Brien K, Nixon S, Cockerill R. Rehabilitation in HIV/AIDS: development of an expanded
conceptual framework. AIDS Patient Care STDS. 2005;19(4):258-271. [doi: 10.1089/apc.2005.19.258] [Medline: 15857198]

7. O'Brien KK, Ibáñez-Carrasco F, Solomon P, Harding R, Cattaneo J, Chegwidden W, et al. Advancing research and practice
in HIV and rehabilitation: a framework of research priorities in HIV, disability and rehabilitation. BMC Infect Dis.
2014;14:724. [FREE Full text] [doi: 10.1186/s12879-014-0724-8] [Medline: 25551619]

8. Vader K, Carusone SC, Aubry R, Ahluwalia P, Murray C, Baxter L, et al. Strengths and challenges of implementing
physiotherapy in an HIV community-based care setting: a qualitative study of perspectives of people living with HIV and
healthcare providers. J Int Assoc Provid AIDS Care. 2021;20:23259582211005628. [FREE Full text] [doi:
10.1177/23259582211005628] [Medline: 33779374]

9. deBoer H, Cudd S, Andrews M, Leung E, Petrie A, Chan Carusone S, et al. Recommendations for integrating physiotherapy
into an interprofessional outpatient care setting for people living with HIV: a qualitative study. BMJ Open. 2019;9(5):e026827.
[FREE Full text] [doi: 10.1136/bmjopen-2018-026827] [Medline: 31129584]

10. O'Brien KK, Tynan A, Nixon SA, Glazier RH. Effectiveness of progressive resistive exercise (PRE) in the context of HIV:
systematic review and meta-analysis using the cochrane collaboration protocol. BMC Infect Dis. 2017;17(1):268. [FREE
Full text] [doi: 10.1186/s12879-017-2342-8] [Medline: 28403830]

11. O'Brien KK, Tynan A, Nixon SA, Glazier RH. Effectiveness of aerobic exercise for adults living with HIV: systematic
review and meta-analysis using the cochrane collaboration protocol. BMC Infect Dis. 2016;16:182. [FREE Full text] [doi:
10.1186/s12879-016-1478-2] [Medline: 27112335]

12. Schuelter-Trevisol F, Wolff FH, Alencastro PR, Grigoletti S, Ikeda ML, Brandão ABM, et al. Physical activity: do patients
infected with HIV practice? How much? A systematic review. Curr HIV Res. 2012;10(6):487-497. [doi:
10.2174/157016212802429794] [Medline: 22762420]

JMIR Rehabil Assist Technol 2026 | vol. 13 | e84902 | p. 14https://rehab.jmir.org/2026/1/e84902
(page number not for citation purposes)

Abousifein et alJMIR REHABILITATION AND ASSISTIVE TECHNOLOGIES

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=rehab_v13i1e84902_app1.pdf&filename=5a5aa0b4dc3597e7bc079163752daa5d.pdf
https://jmir.org/api/download?alt_name=rehab_v13i1e84902_app1.pdf&filename=5a5aa0b4dc3597e7bc079163752daa5d.pdf
https://jmir.org/api/download?alt_name=rehab_v13i1e84902_app2.pdf&filename=bd87e70ff2b878e8e7978e9a81dd6eb8.pdf
https://jmir.org/api/download?alt_name=rehab_v13i1e84902_app2.pdf&filename=bd87e70ff2b878e8e7978e9a81dd6eb8.pdf
https://jmir.org/api/download?alt_name=rehab_v13i1e84902_app3.pdf&filename=c46deadd1c2cc8bfacfd2dba23726fc9.pdf
https://jmir.org/api/download?alt_name=rehab_v13i1e84902_app3.pdf&filename=c46deadd1c2cc8bfacfd2dba23726fc9.pdf
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/canada-progress-towards-ending-hiv-epidemic-2022.html
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/canada-progress-towards-ending-hiv-epidemic-2022.html
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/canada-progress-towards-ending-hiv-epidemic-2022.html
https://linkinghub.elsevier.com/retrieve/pii/S2666-7568(22)00041-1
http://dx.doi.org/10.1016/S2666-7568(22)00041-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36098283&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0243529
http://dx.doi.org/10.1371/journal.pone.0243529
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33332394&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1201-9712(18)30045-6
http://dx.doi.org/10.1016/j.ijid.2018.02.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29476902&dopt=Abstract
https://europepmc.org/abstract/MED/32224501
https://europepmc.org/abstract/MED/32224501
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32224501&dopt=Abstract
http://dx.doi.org/10.1089/apc.2005.19.258
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15857198&dopt=Abstract
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-014-0724-8
http://dx.doi.org/10.1186/s12879-014-0724-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25551619&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/23259582211005628?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/23259582211005628
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33779374&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=31129584
http://dx.doi.org/10.1136/bmjopen-2018-026827
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31129584&dopt=Abstract
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-017-2342-8
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-017-2342-8
http://dx.doi.org/10.1186/s12879-017-2342-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28403830&dopt=Abstract
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-016-1478-2
http://dx.doi.org/10.1186/s12879-016-1478-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27112335&dopt=Abstract
http://dx.doi.org/10.2174/157016212802429794
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22762420&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


13. Stuart M, Benvenuti F, Macko R, Taviani A, Segenni L, Mayer F, et al. Community-based adaptive physical activity
program for chronic stroke: feasibility, safety, and efficacy of the Empoli model. Neurorehabil Neural Repair.
2009;23(7):726-734. [FREE Full text] [doi: 10.1177/1545968309332734] [Medline: 19318465]

14. Salbach NM, Howe JA, Brunton K, Salisbury K, Bodiam L. Partnering to increase access to community exercise programs
for people with stroke, acquired brain injury, and multiple sclerosis. J Phys Act Health. 2014;11(4):838-845. [doi:
10.1123/jpah.2012-0183] [Medline: 23676952]

15. King AC, Haskell WL, Taylor CB, Kraemer HC, DeBusk RF. Group- vs home-based exercise training in healthy older
men and women. A community-based clinical trial. JAMA. 1991;266(11):1535-1542. [Medline: 1880885]

16. Winward C, LIFE group. Supporting community-based exercise in long-term neurological conditions: experience from the
long-term individual fitness enablement (LIFE) project. Clin Rehabil. 2011;25(7):579-587. [doi: 10.1177/0269215510392075]
[Medline: 21697208]

17. Caspersen CJ, Powell KE, Christenson GM. Physical activity, exercise, and physical fitness: definitions and distinctions
for health-related research. Public Health Rep. 1985;100(2):126-131. [FREE Full text] [Medline: 3920711]

18. Vader K, Simonik A, Ellis D, Kesbian D, Leung P, Jachyra P, et al. Perceptions of ‘physical activity’ and ‘exercise’ among
people living with HIV: a qualitative study. Int J Ther Rehabil. 2017;24(11):473-482. [doi: 10.12968/ijtr.2017.24.11.473]

19. Sousa CV, Lewis JE, Simoes HG, Campbell CSG, Zaldivar S, Rodriguez A, et al. The effectiveness of a community-based
exercise program on depression symptoms among people living with HIV. AIDS Care. 2021;33(3):368-374. [doi:
10.1080/09540121.2020.1719278] [Medline: 31996018]

20. Lee L, Arthur A, Avis M. Using self-efficacy theory to develop interventions that help older people overcome psychological
barriers to physical activity: a discussion paper. Int J Nurs Stud. 2008;45(11):1690-1699. [doi: 10.1016/j.ijnurstu.2008.02.012]
[Medline: 18501359]

21. O'Brien KK, Davis AM, Chan Carusone S, Avery L, Tang A, Solomon P, et al. Examining the impact of a community-based
exercise intervention on cardiorespiratory fitness, cardiovascular health, strength, flexibility and physical activity among
adults living with HIV: a three-phased intervention study. PLoS One. 2021;16(9):e0257639. [FREE Full text] [doi:
10.1371/journal.pone.0257639] [Medline: 34559851]

22. Cooper J, Murphy J, Woods C, Van Nassau F, McGrath A, Callaghan D, et al. Irish Physical Activity Research Collaboration
(I-PARC). Barriers and facilitators to implementing community-based physical activity interventions: a qualitative systematic
review. Int J Behav Nutr Phys Act. 2021;18(1):118. [FREE Full text] [doi: 10.1186/s12966-021-01177-w] [Medline:
34493306]

23. Solomon P, Carusone SC, Davis AM, Aubry R, O'Brien KK. Experiences of people living with HIV in community based
exercise: a qualitative longitudinal study. J Int Assoc Provid AIDS Care. 2021;20:2325958221995344. [FREE Full text]
[doi: 10.1177/2325958221995344] [Medline: 33611978]

24. Montgomery CA, Henning KJ, Kantarzhi SR, Kideckel TB, Yang CFM, O'Brien KK. Experiences participating in a
community-based exercise programme from the perspective of people living with HIV: a qualitative study. BMJ Open.
2017;7(4):e015861. [FREE Full text] [doi: 10.1136/bmjopen-2017-015861] [Medline: 28377397]

25. Hilty DM, Chan S, Torous J, Luo J, Boland RJ. Mobile health, smartphone/device, and apps for psychiatry and medicine:
competencies, training, and faculty development issues. Psychiatr Clin North Am. 2019;42(3):513-534. [doi:
10.1016/j.psc.2019.05.007] [Medline: 31358129]

26. Framework for the implementation of a telemedicine service. Pan American Health Organization. 2016. URL: https://iris.
paho.org/items/2e3cc008-a0a0-487d-bb62-db1fcbb57939 [accessed 2026-08-05]

27. Piraux E, Reychler G, Forget P, Yombi J-C, Caty G. Feasibility and preliminary effects of a telerehabilitation program for
people living with HIV: a pilot randomized study. J Assoc Nurses AIDS Care. 2019;30(2):176-185. [doi:
10.1097/JNC.0000000000000005] [Medline: 30822290]

28. Loeckx M, Rabinovich RA, Demeyer H, Louvaris Z, Tanner R, Rubio N, et al. Smartphone-based physical activity
telecoaching in chronic obstructive pulmonary disease: mixed-methods study on patient experiences and lessons for
implementation. JMIR Mhealth Uhealth. 2018;6(12):e200. [FREE Full text] [doi: 10.2196/mhealth.9774] [Medline:
30578215]

29. Ramage ER, Fini NA, Lynch EA, Patterson A, Said CM, English C. Supervised exercise delivered via telehealth in real
time to manage chronic conditions in adults: a protocol for a scoping review to inform future research in stroke survivors.
BMJ Open. 2019;9(3):e027416. [FREE Full text] [doi: 10.1136/bmjopen-2018-027416] [Medline: 30898833]

30. Lai B, Bond K, Kim Y, Barstow B, Jovanov E, Bickel CS. Exploring the uptake and implementation of tele-monitored
home-exercise programmes in adults with Parkinson's disease: a mixed-methods pilot study. J Telemed Telecare.
2020;26(1-2):53-63. [doi: 10.1177/1357633X18794315] [Medline: 30134777]

31. Schnall R, Cho H, Mangone A, Pichon A, Jia H. Mobile health technology for improving symptom management in low
income persons living with HIV. AIDS Behav. 2018;22(10):3373-3383. [FREE Full text] [doi: 10.1007/s10461-017-2014-0]
[Medline: 29299790]

32. Simoni JM, Ronen K, Aunon FM. Health behavior theory to enhance eHealth intervention research in HIV: rationale and
review. Curr HIV/AIDS Rep. 2018;15(6):423-430. [FREE Full text] [doi: 10.1007/s11904-018-0418-8] [Medline: 30511186]

JMIR Rehabil Assist Technol 2026 | vol. 13 | e84902 | p. 15https://rehab.jmir.org/2026/1/e84902
(page number not for citation purposes)

Abousifein et alJMIR REHABILITATION AND ASSISTIVE TECHNOLOGIES

XSL•FO
RenderX

https://europepmc.org/abstract/MED/19318465
http://dx.doi.org/10.1177/1545968309332734
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19318465&dopt=Abstract
http://dx.doi.org/10.1123/jpah.2012-0183
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23676952&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1880885&dopt=Abstract
http://dx.doi.org/10.1177/0269215510392075
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21697208&dopt=Abstract
https://europepmc.org/abstract/MED/3920711
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3920711&dopt=Abstract
http://dx.doi.org/10.12968/ijtr.2017.24.11.473
http://dx.doi.org/10.1080/09540121.2020.1719278
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31996018&dopt=Abstract
http://dx.doi.org/10.1016/j.ijnurstu.2008.02.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18501359&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0257639
http://dx.doi.org/10.1371/journal.pone.0257639
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34559851&dopt=Abstract
https://ijbnpa.biomedcentral.com/articles/10.1186/s12966-021-01177-w
http://dx.doi.org/10.1186/s12966-021-01177-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34493306&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/2325958221995344?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2325958221995344
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33611978&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=28377397
http://dx.doi.org/10.1136/bmjopen-2017-015861
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28377397&dopt=Abstract
http://dx.doi.org/10.1016/j.psc.2019.05.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31358129&dopt=Abstract
https://iris.paho.org/items/2e3cc008-a0a0-487d-bb62-db1fcbb57939
https://iris.paho.org/items/2e3cc008-a0a0-487d-bb62-db1fcbb57939
http://dx.doi.org/10.1097/JNC.0000000000000005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30822290&dopt=Abstract
https://mhealth.jmir.org/2018/12/e200/
http://dx.doi.org/10.2196/mhealth.9774
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30578215&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=30898833
http://dx.doi.org/10.1136/bmjopen-2018-027416
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30898833&dopt=Abstract
http://dx.doi.org/10.1177/1357633X18794315
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30134777&dopt=Abstract
https://europepmc.org/abstract/MED/29299790
http://dx.doi.org/10.1007/s10461-017-2014-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29299790&dopt=Abstract
https://europepmc.org/abstract/MED/30511186
http://dx.doi.org/10.1007/s11904-018-0418-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30511186&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


33. Dandachi D, Dang BN, Lucari B, Teti M, Giordano TP. Exploring the attitude of patients with HIV about using telehealth
for HIV care. AIDS Patient Care STDS. 2020;34(4):166-172. [doi: 10.1089/apc.2019.0261] [Medline: 32324481]

34. O'Brien KK, Ibáñez-Carrasco F, Carusone SC, Bayoumi AM, Tang A, McDuff K, et al. Piloting an online telecoaching
community-based exercise intervention with adults living with HIV: protocol for a mixed-methods implementation science
study. BMJ Open. 2023;13(3):e067703. [FREE Full text] [doi: 10.1136/bmjopen-2022-067703] [Medline: 36997255]

35. Lau B, Sharma I, Manku S, Kobylianski J, Wong LY, Ibáñez-Carrasco F, et al. Considerations for developing and
implementing an online community-based exercise intervention with adults living with HIV: a qualitative study. BMJ Open.
2022;12(4):e059294. [FREE Full text] [doi: 10.1136/bmjopen-2021-059294] [Medline: 35428647]

36. Carroll C, Patterson M, Wood S, Booth A, Rick J, Balain S. A conceptual framework for implementation fidelity. Implement
Sci. 2007;2:40. [FREE Full text] [doi: 10.1186/1748-5908-2-40] [Medline: 18053122]

37. Keith RE, Hopp FP, Subramanian U, Wiitala W, Lowery JC. Fidelity of implementation: development and testing of a
measure. Implement Sci. 2010;5:99. [FREE Full text] [doi: 10.1186/1748-5908-5-99] [Medline: 21192817]

38. Dusenbury L, Brannigan R, Falco M, Hansen WB. A review of research on fidelity of implementation: implications for
drug abuse prevention in school settings. Health Educ Res. 2003;18(2):237-256. [doi: 10.1093/her/18.2.237] [Medline:
12729182]

39. Bellg AJ, Borrelli B, Resnick B, Hecht J, Minicucci DS, Ory M, et al. Treatment Fidelity Workgroup of the NIH Behavior
Change Consortium. Enhancing treatment fidelity in health behavior change studies: best practices and recommendations
from the NIH Behavior Change Consortium. Health Psychol. 2004;23(5):443-451. [doi: 10.1037/0278-6133.23.5.443]
[Medline: 15367063]

40. Breitenstein SM, Gross D, Garvey CA, Hill C, Fogg L, Resnick B. Implementation fidelity in community-based interventions.
Res Nurs Health. 2010;33(2):164-173. [FREE Full text] [doi: 10.1002/nur.20373] [Medline: 20198637]

41. Sprange K, Beresford-Dent J, Mountain G, Craig C, Mason C, Berry K, et al. Assessing fidelity of a community based
psychosocial intervention for people with mild dementia within a large randomised controlled trial. BMC Geriatr.
2021;21(1):119. [FREE Full text] [doi: 10.1186/s12877-021-02070-8] [Medline: 33573589]

42. McGee D, Lorencatto F, Matvienko-Sikar K, Toomey E. Surveying knowledge, practice and attitudes towards intervention
fidelity within trials of complex healthcare interventions. Trials. 2018;19(1):504. [FREE Full text] [doi:
10.1186/s13063-018-2838-6] [Medline: 30231917]

43. Poltawski L, Norris M, Dean S. Intervention fidelity: developing an experience-based model for rehabilitation research. J
Rehabil Med. 2014;46(7):609-615. [FREE Full text] [doi: 10.2340/16501977-1848] [Medline: 24940792]

44. Mowbray CT, Holter MC, Teague GB, Bybee D. Fidelity criteria: development, measurement, and validation. Am J Eval.
2003;24(3):315-340. [doi: 10.1177/109821400302400303]

45. Brown DA, O'Brien KK, Harding R, Sedgwick PM, Nelson M, Boffito M, et al. Prevalence, severity, and risk factors of
disability among adults living with HIV accessing routine outpatient HIV care in London, United Kingdom (UK): a
cross-sectional self-report study. PLoS One. 2022;17(5):e0267271. [FREE Full text] [doi: 10.1371/journal.pone.0267271]
[Medline: 35551320]

46. Rourke SB, Gardner S, Burchell AN, Raboud J, Rueda S, Bayoumi AM, et al. Cohort profile: the Ontario HIV Treatment
Network Cohort Study (OCS). Int J Epidemiol. 2013;42(2):402-411. [doi: 10.1093/ije/dyr230] [Medline: 22345312]

47. E-module for evidence-informed HIV rehabilitation. Realize. 2026. URL: https://realizecanada.org/wp-content/uploads/
CWGHR_E-moduleEvidence-InformedHIVRehabilitationfinal-2015.pdf [accessed 2026-08-20]

48. Zoom Health Care Video Communications. Zoom. 2020. URL: https://www.zoom.com/en/industry/healthcare/ [accessed
2026-08-05]

49. Fitbit official site. Fitbit Inc. URL: http://www.fitbit.com/ca/zip [accessed 2026-08-05]
50. Su T, Chan Carusone S, McDuff K, Ibáñez-Carrasco F, Tang A, Bayoumi AM, et al. Goals in motion: exploring goal setting

among adults living with HIV who participated in an online community-based exercise intervention. Front Rehabil Sci.
2025;6:1644139. [FREE Full text] [doi: 10.3389/fresc.2025.1644139] [Medline: 40820990]

51. Solomon P, Chan Carusone S, Davis AM, Aubry R, O'Brien KK. A qualitative study of fitness coaches' experiences in
community based exercise with people living with HIV. J Int Assoc Provid AIDS Care. 2021;20:23259582211046762.
[FREE Full text] [doi: 10.1177/23259582211046762] [Medline: 34668422]

52. Microsoft Excel 2016. Microsoft Corporation. 2016. URL: https://learn.microsoft.com/en-us/lifecycle/products/excel-2016
[accessed 2026-08-05]

53. Hsieh HF, Shannon SE. Three approaches to qualitative content analysis. Qual Health Res. 2005;15(9):1277-1288. [doi:
10.1177/1049732305276687] [Medline: 16204405]

54. Borrelli B. The assessment, monitoring, and enhancement of treatment fidelity in public health clinical trials. J Public
Health Dent. 2011;71(s1):S52-S63. [FREE Full text] [doi: 10.1111/j.1752-7325.2011.00233.x] [Medline: 21499543]

55. Holcombe A, Wolery M, Snyder E. Effects of two levels of procedural fidelity with constant time delay onchildren's
learning. J Behav Educ. 1994;4(1):49-73. [doi: 10.1007/BF01560509]

56. Noell GH, Gresham FM, Gansle KA. Does treatment integrity matter? A preliminary investigation of instructional
implementation and mathematics performance. J Behav Educ). 2002;11(1):51-67. [doi: 10.1023/a:1014385321849]

JMIR Rehabil Assist Technol 2026 | vol. 13 | e84902 | p. 16https://rehab.jmir.org/2026/1/e84902
(page number not for citation purposes)

Abousifein et alJMIR REHABILITATION AND ASSISTIVE TECHNOLOGIES

XSL•FO
RenderX

http://dx.doi.org/10.1089/apc.2019.0261
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32324481&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=36997255
http://dx.doi.org/10.1136/bmjopen-2022-067703
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36997255&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=35428647
http://dx.doi.org/10.1136/bmjopen-2021-059294
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35428647&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-2-40
http://dx.doi.org/10.1186/1748-5908-2-40
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18053122&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-5-99
http://dx.doi.org/10.1186/1748-5908-5-99
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21192817&dopt=Abstract
http://dx.doi.org/10.1093/her/18.2.237
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12729182&dopt=Abstract
http://dx.doi.org/10.1037/0278-6133.23.5.443
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15367063&dopt=Abstract
https://europepmc.org/abstract/MED/20198637
http://dx.doi.org/10.1002/nur.20373
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20198637&dopt=Abstract
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-021-02070-8
http://dx.doi.org/10.1186/s12877-021-02070-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33573589&dopt=Abstract
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-018-2838-6
http://dx.doi.org/10.1186/s13063-018-2838-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30231917&dopt=Abstract
https://doi.org/10.2340/16501977-1848
http://dx.doi.org/10.2340/16501977-1848
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24940792&dopt=Abstract
http://dx.doi.org/10.1177/109821400302400303
https://dx.plos.org/10.1371/journal.pone.0267271
http://dx.doi.org/10.1371/journal.pone.0267271
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35551320&dopt=Abstract
http://dx.doi.org/10.1093/ije/dyr230
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22345312&dopt=Abstract
https://realizecanada.org/wp-content/uploads/CWGHR_E-moduleEvidence-InformedHIVRehabilitationfinal-2015.pdf
https://realizecanada.org/wp-content/uploads/CWGHR_E-moduleEvidence-InformedHIVRehabilitationfinal-2015.pdf
https://www.zoom.com/en/industry/healthcare/
http://www.fitbit.com/ca/zip
https://doi.org/10.3389/fresc.2025.1644139
http://dx.doi.org/10.3389/fresc.2025.1644139
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40820990&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/23259582211046762?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/23259582211046762
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34668422&dopt=Abstract
https://learn.microsoft.com/en-us/lifecycle/products/excel-2016
http://dx.doi.org/10.1177/1049732305276687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16204405&dopt=Abstract
https://europepmc.org/abstract/MED/21499543
http://dx.doi.org/10.1111/j.1752-7325.2011.00233.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21499543&dopt=Abstract
http://dx.doi.org/10.1007/BF01560509
http://dx.doi.org/10.1023/a:1014385321849
http://www.w3.org/Style/XSL
http://www.renderx.com/


57. Lacroix A, Hortobágyi T, Beurskens R, Granacher U. Effects of supervised vs. unsupervised training programs on balance
and muscle strength in older adults: a systematic review and meta-analysis. Sports Med. 2017;47(11):2341-2361. [doi:
10.1007/s40279-017-0747-6] [Medline: 28573401]

58. Ishee JH, Hughes M. From supervised to unsupervised exercise: factors associated with exercise adherence. J Phys Educ
Recreat Dance. 2004;75(6):13. [doi: 10.1080/07303084.2004.10607247]

59. Gillett PA. Self-reported factors influencing exercise adherence in overweight women. Nurs Res. 1988;37(1):25-29. [doi:
10.1097/00006199-198801000-00006]

60. Ibáñez-Carrasco F, McDuff K, Da Silva G, Bayoumi AM, Chan Carusone S, Loutfy M, et al. Qualitative insights from an
online community-based exercise intervention for persons living with HIV. Front Rehabil Sci. 2025;6:1602007. [FREE
Full text] [doi: 10.3389/fresc.2025.1602007] [Medline: 40927745]

61. Stangl AL, Earnshaw VA, Logie CH, van Brakel W, C Simbayi L, Barré I, et al. The health stigma and discrimination
framework: a global, crosscutting framework to inform research, intervention development, and policy on health-related
stigmas. BMC Med. 2019;17(1):31. [FREE Full text] [doi: 10.1186/s12916-019-1271-3] [Medline: 30764826]

62. Steward WT, Bharat S, Ramakrishna J, Heylen E, Ekstrand ML. Stigma is associated with delays in seeking care among
HIV-infected people in India. J Int Assoc Provid AIDS Care. 2013;12(2):103-109. [FREE Full text] [doi:
10.1177/1545109711432315] [Medline: 22282878]

63. Hatzenbuehler ML, Phelan JC, Link BG. Stigma as a fundamental cause of population health inequalities. Am J Public
Health. 2013;103(5):813-821. [FREE Full text] [doi: 10.2105/AJPH.2012.301069] [Medline: 23488505]

64. Tesfay F, Javanparast S, Mwanri L, Ziersch A. Stigma and discrimination: barriers to the utilisation of a nutritional program
in HIV care services in the Tigray region, Ethiopia. BMC Public Health. 2020;20(1):904. [FREE Full text] [doi:
10.1186/s12889-020-09040-6] [Medline: 32522269]

65. O'Brien KK, Bayoumi AM, Strike C, Young NL, Davis AM. Exploring disability from the perspective of adults living with
HIV/AIDS: development of a conceptual framework. Health Qual Life Outcomes. 2008;6:76. [FREE Full text] [doi:
10.1186/1477-7525-6-76] [Medline: 18834538]

66. Tuakli-Wosornu YA, Selzer F, Losina E, Katz JN. Predictors of exercise adherence in patients with meniscal tear and
osteoarthritis. Arch Phys Med Rehabil. 2016;97(11):1945-1952. [FREE Full text] [doi: 10.1016/j.apmr.2016.05.011]
[Medline: 27296899]

67. Rhodes RE, Martin AD, Taunton JE, Rhodes EC, Donnelly M, Elliot J. Factors associated with exercise adherence among
older adults. An individual perspective. Sports Med. 1999;28(6):397-411. [doi: 10.2165/00007256-199928060-00003]
[Medline: 10623983]

68. Jaggers JR, Dudgeon W, Blair SN, Sui X, Burgess S, Wilcox S, et al. A home-based exercise intervention to increase
physical activity among people living with HIV: study design of a randomized clinical trial. BMC Public Health. 2013;13:502.
[FREE Full text] [doi: 10.1186/1471-2458-13-502] [Medline: 23706094]

69. Mabweazara SZ, Ley C, Leach LL. Physical activity, social support and socio-economic status amongst persons living with
HIV and AIDS: a review. Afr J AIDS Res. 2018;17(2):203-212. [doi: 10.2989/16085906.2018.1475400] [Medline: 30003848]

70. Ginsburg LR, Hoben M, Easterbrook A, Anderson RA, Estabrooks CA, Norton PG. Fidelity is not easy! Challenges and
guidelines for assessing fidelity in complex interventions. Trials. 2021;22(1):372. [FREE Full text] [doi:
10.1186/s13063-021-05322-5] [Medline: 34051830]

71. Toomey E, Matthews J, Hurley DA. Using mixed methods to assess fidelity of delivery and its influencing factors in a
complex self-management intervention for people with osteoarthritis and low back pain. BMJ Open. 2017;7(8):e015452.
[FREE Full text] [doi: 10.1136/bmjopen-2016-015452] [Medline: 28780544]

72. Mucha J, Hamdy R, Marini M, Aasem R, Duong C, Su T, et al. Experiences with technology among adults aging with HIV
engaged in an online community-based exercise intervention study: longitudinal qualitative descriptive study and secondary
data analysis. JMIR Rehabil Assist Technol. 2026;13:e86785. [FREE Full text] [doi: 10.2196/86785] [Medline: 42391560]

73. Sahel-Gozin N, Loutfy M, O'Brien KK. Exploring experiences engaging in exercise from the perspectives of women living
with HIV: a qualitative study. PLoS One. 2023;18(6):e0286542. [FREE Full text] [doi: 10.1371/journal.pone.0286542]
[Medline: 37267270]

74. Pérez D, Van der Stuyft P, Zabala MDC, Castro M, Lefèvre P. A modified theoretical framework to assess implementation
fidelity of adaptive public health interventions. Implement Sci. 2016;11(1):91. [FREE Full text] [doi:
10.1186/s13012-016-0457-8] [Medline: 27391959]

75. Hasson H, Hedberg Rundgren E, Strehlenert H, Gärdegård A, Uvhagen H, Klinga C, et al. The adaptation and fidelity tool
to support social service practitioners in balancing fidelity and adaptations: longitudinal, mixed-method evaluation study.
Implement Res Pract. 2023;4:26334895231189198. [FREE Full text] [doi: 10.1177/26334895231189198] [Medline:
37790175]

76. Albers B, Verweij L, Blum K, Oesch S, Schultes M, Clack L, et al. Firm, yet flexible: a fidelity debate paper with two case
examples. Implement Sci. 2024;19(1):79. [FREE Full text] [doi: 10.1186/s13012-024-01406-3] [Medline: 39639379]

JMIR Rehabil Assist Technol 2026 | vol. 13 | e84902 | p. 17https://rehab.jmir.org/2026/1/e84902
(page number not for citation purposes)

Abousifein et alJMIR REHABILITATION AND ASSISTIVE TECHNOLOGIES

XSL•FO
RenderX

http://dx.doi.org/10.1007/s40279-017-0747-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28573401&dopt=Abstract
http://dx.doi.org/10.1080/07303084.2004.10607247
http://dx.doi.org/10.1097/00006199-198801000-00006
https://doi.org/10.3389/fresc.2025.1602007
https://doi.org/10.3389/fresc.2025.1602007
http://dx.doi.org/10.3389/fresc.2025.1602007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40927745&dopt=Abstract
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-019-1271-3
http://dx.doi.org/10.1186/s12916-019-1271-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30764826&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/1545109711432315?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/1545109711432315
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22282878&dopt=Abstract
https://europepmc.org/abstract/MED/23488505
http://dx.doi.org/10.2105/AJPH.2012.301069
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23488505&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-09040-6
http://dx.doi.org/10.1186/s12889-020-09040-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32522269&dopt=Abstract
https://hqlo.biomedcentral.com/articles/10.1186/1477-7525-6-76
http://dx.doi.org/10.1186/1477-7525-6-76
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18834538&dopt=Abstract
https://europepmc.org/abstract/MED/27296899
http://dx.doi.org/10.1016/j.apmr.2016.05.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27296899&dopt=Abstract
http://dx.doi.org/10.2165/00007256-199928060-00003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10623983&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-13-502
http://dx.doi.org/10.1186/1471-2458-13-502
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23706094&dopt=Abstract
http://dx.doi.org/10.2989/16085906.2018.1475400
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30003848&dopt=Abstract
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-021-05322-5
http://dx.doi.org/10.1186/s13063-021-05322-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34051830&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=28780544
http://dx.doi.org/10.1136/bmjopen-2016-015452
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28780544&dopt=Abstract
https://rehab.jmir.org/2026//e86785/
http://dx.doi.org/10.2196/86785
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=42391560&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0286542
http://dx.doi.org/10.1371/journal.pone.0286542
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37267270&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-016-0457-8
http://dx.doi.org/10.1186/s13012-016-0457-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27391959&dopt=Abstract
https://europepmc.org/abstract/MED/37790175
http://dx.doi.org/10.1177/26334895231189198
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37790175&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-024-01406-3
http://dx.doi.org/10.1186/s13012-024-01406-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39639379&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Abbreviations
BCC: National Institutes of Health Behavior Change Consortium
CBE: community-based exercise
CFIR: Consolidated Framework for Implementation Research
FOI: fidelity of implementation
OCS: Ontario HIV Treatment Network Cohort Study
PAR-Q: Physical Activity Readiness Questionnaire
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