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Abstract

Background: Many older adults choose and prefer to exercise at home, but to attain the greatest benefits, the correct type and
dose of exercise should be prescribed and adherence maintained. Advances in digital health technologies now provide the
opportunity for exercise professionals to deliver and monitor personalized, evidence-based exercise programs to anyone at any
time.

Objective: The aim of this study was to evaluate the feasibility, usability, and enjoyment of a web-based exercise prescription
app as a platform for exercise professionals to remotely deliver and monitor an individually tailored, home-based multicomponent
exercise program (delivered through tablet computers) to older adults living independently in the community.

Methods: This was an 8-week, prospective single-arm pilot study in 20 adults aged ≥65 years living independently in the
community: 10 owned a tablet computer (tablet owners) and 10 did not own tablets (tablet nonowners). All participants were
prescribed a home-based, muscle strengthening, weight-bearing impact and challenging balance/mobility program (3 days/week)
using a commercial exercise prescription app on a tablet computer. Study endpoints were feasibility (retention, adherence, adverse
events), usability (System Usability Scale), physical activity enjoyment (Physical Activity Enjoyment Scale), changes in lower
extremity function (Short Physical Performance Battery [SPPB]), and level of physical activity (questionnaire). Process measures
related to the participants' experiences and perceptions of the exercise program and web-based app were also included.

Results: A total of 19 participants (mean age, 70 years) completed the study (19/20, 95%), and mean adherence to the exercise
program was 84% (95% CI 70%-97%). There were 2 minor adverse events in 2 participants from 401 completed sessions. Mean
weekly walking time increased by 78 minutes (95% CI 0-156, P=.049) and moderate-to-vigorous physical activity time by 41
minutes (95% CI –8 to 90, P=.09). For SPPB scores, there was a 0.3 point (95% CI –0.1 to 0.7, P=.17) modest sized (effect size,
d=0.42) improvement after 8 weeks. Mean (SD) system usability was high (86 [10] with 100 best imaginable). There was no
change in the overall physical activity enjoyment scores after 8 weeks, but participants reported that they enjoyed using the
web-based exercise app and the exercise program (median score 4 on a 5-point Likert scale). For all measures, there were no
differences between previous tablet owners and nonowners.

Conclusions: This pilot feasibility study indicates that it is safe and feasible for community-dwelling older adults to participate
in a home-based, multicomponent exercise program targeting musculoskeletal health and function that was delivered and monitored
remotely by exercise professionals using a tablet-based exercise prescription app.

(JMIR Mhealth Uhealth 2021;9(1):e21094) doi: 10.2196/21094
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Introduction

Every year, around 30% of people aged over 65 years living in
the community fall at least once [1], and falls are a leading cause
of fragility fractures, injury-related hospitalization, mortality,
and health care costs for older adults [2,3]. By 2022, it is
predicted that there will be 1 fragility fracture every 2.9 minutes
(>500 per day) in Australia [4]. The current models of care for
fracture risk reduction focus largely on pharmacological agents
targeting bone mineral density (BMD) [5], but there is a need
for multifaceted approaches that can simultaneously target
multiple fall and fracture risk factors.

Exercise is widely recognized as a safe and effective approach
to improve nearly all modifiable fracture risk factors, including
BMD and falls risk [6,7]. Several meta-analyses of randomized
controlled trials provide compelling evidence to support the
benefits of exercise as a single intervention to prevent falls in
community-dwelling older people [7] and multicomponent
resistance-based exercise programs for improving bone health
in postmenopausal women [8]. The findings from several of
our previous randomized controlled trials conducted within
community-based health and fitness centers have also shown
that multicomponent exercise programs incorporating
progressive resistance training combined with weight-bearing
impact and challenging balance and mobility training are safe
and effective for improving hip and lumbar spine BMD, muscle
mass, strength, power, and function in healthy older adults and
those with low BMD or at increased falls risk [9-12]. Despite
these positive findings, geographical location and access to
affordable community-based exercise programs and qualified
exercise trainers and a general aversion to the gym environment
are key barriers to participation reported by many older people,
which has implications for intervention effectiveness [13-15].
Thus, there is a need to consider alternative models of service
delivery to meet individuals’ exercise needs, preferences, and
financial resources more broadly.

Advances in digital health apps have provided new opportunities
for health care professionals to remotely deliver and monitor
evidence-based exercise programs tailored to the needs of older
adults and within their own home or community environment.
This is important, as a study of 240 community-dwelling adults
attending osteoporosis-related programs revealed that a lack of
access to exercise programs that meet their needs and
preferences and limited resources, time, and trust in exercise
providers were some of the key barriers to participation [13].
For falls prevention, a study in 5440 older adults indicated that
a home-based strength and balance training program was
preferred over other prevention strategies [16]. However, to
ensure clinical effectiveness, it is important that any prescribed
exercise programs adhere to current best practice guidelines
and incorporate behavioral strategies to promote long-term
adherence. Despite the rapid rise in the number of web-based
and mobile health apps available to health care professionals
to deliver exercise programs to people at home, few studies

have evaluated the feasibility, usability, and enjoyment of
exercise prescription apps targeting the key musculoskeletal
health and function (eg, bone and fall-related) risk factors
associated with fractures in older adults residing in the
community.

The aim of this feasibility study was to evaluate the feasibility
(retention, adherence and adverse events), usability, and
enjoyment of a commercial web-based exercise prescription
app (Physitrack) as a platform for exercise professionals to
remotely deliver and monitor an individually tailored,
home-based multicomponent exercise program (via tablet
computers) for older adults living independently in the
community. In addition, we explored participants’ perceptions
of the exercise program and Physitrack app and whether
outcomes differed between previous tablet computer owners
and nonowners.

Methods

Study Design
The Seniors Made Active thRough Technology (SMART) study
was an 8-week community-based, prospective single-arm pilot
study in which adults aged ≥65 years were prescribed a home
exercise program (accessed by the PhysiApp-patient portal) by
an accredited exercise physiologist (AEP) using the commercial
Physitrack (clinician portal) exercise prescription app. The trial
was managed through the Institute for Physical Activity and
Nutrition at Deakin University, Australia, and was approved by
the Deakin University Human Research Ethics Committee
(HREC 2016-219).

Participants and Recruitment
Twenty relatively healthy men and women (convenience sample)
aged 65 years and over living independently in the community
were recruited through our research trial database, and study
flyers were sent to a number of community (Rotary) clubs in
the eastern suburbs of Melbourne, Victoria, Australia. In order
to explore differences in the outcomes and the experiences in
using mobile technology between those with tablets (tablet
owners) and without tablets (tablet nonowners), we deliberately
recruited 10 participants who possessed a tablet computer (and
had access to Wi-Fi at home) and 10 participants who did not
possess such a device. The tablet nonowners were provided
with an iPad and a SIM card (and adequate data capacity) for
the duration of the study and instructed on how to use it during
the initial home visit.

Participants were initially screened over the telephone and
included if they were able to walk without the use of an aid,
willing to use an iPad (their own or one provided to them) for
the execution of the exercise program, and if they were able to
speak English. Participants were excluded based on the
following criteria (all self-reported): (1) aged <65 years, (2)
participation in resistance exercise >1 session per week for at
least 20 minutes or moderate-to-vigorous intensity physical
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activity for ≥150 min/week over the past 3 months, (3) recent
low trauma fracture (within the past 6 months), (4) inability to
stand unaided, (5) acute or terminal illness likely to compromise
exercise participation, (6) unstable or ongoing
cardiovascular/respiratory disorder, (7) musculoskeletal or
neurological disease or functional limitations disrupting
voluntary movement or that might have limited training, or (8)
inability to commit to the study and its requirements. The
Exercise and Sports Science Australia adult pre-exercise
screening tool was used to identify any individual who may be
at increased risk for any adverse event(s) due to participation
in our exercise program. Participants with signs or symptoms
of unstable or unmanaged disease were excluded from the study.

A total of 87 older adults expressed an interest and were
screened for the study, of which 20 were included. The reasons
for exclusion were as follows: 18 due to the presence of a
cardiovascular, musculoskeletal, or neurological condition that
could limit their ability to participate in the exercise program;
11 due to being too physically active; 10 due to expected travel
during the study period; 3 due to age (<65 years); and 1 due to
terminal illness. The other 24 participants were not interested
or did not have the time to participate in the study upon
receiving further details about the requirements.

Intervention
All participants were prescribed (by a single qualified AEP
recruited to work on this study) two 4-week multicomponent
home exercise programs using the commercially available
web-based Physitrack exercise programming app with the
accompanying PhysiApp that was accessible via their
iPad/tablet. Physitrack is a cloud-based, digital platform that
allows health professionals to assign exercises and programs
(with training dosage) to people remotely, track progress,
provide feedback in real time, and send reminders. Using this
program, the AEP formulated a personalized exercise program
for each participant by selecting from a battery of >3500
exercises that includes narrated videos and descriptions about
how to perform each exercise. The Physitrack system allows
the AEP and participants to set up automated reminders about
exercise times and record exercise completion, including sets,
repetitions, and rate of perceived exertion (RPE) for each
exercise, as well as include feedback or messages that are sent
(in real time) to the AEP (or to participants from the AEP) for
monitoring and review. For each exercise, participants were
prescribed a specific training dose (frequency, sets, and
repetitions) and asked to report on their RPE using the 10-point
scale provided in the app. Each participant’s program was
reviewed and progressed weekly by the AEP if needed, by
reviewing the self-reported RPE and sets/repetitions for every
exercise completed via the web-based Physitrack platform. The
AEP also checked the Physitrack system daily for any urgent
alerts/messages from participants.

Exercise prescription was individualized based on each
participant’s initial functional capacity determined from the
baseline assessment, medical and physical activity history, as
well as the AEP’s clinical judgement. Each exercise program
included a combination of muscle strengthening (resistance)
exercises, weight-bearing impact activities, and challenging

balance/mobility exercises based on the principles of the
Osteo-cise: Strong Bones for Life program, which is an
established and effective community-based osteoporosis
prevention exercise program for older adults at increased risk
for falls and fracture [11,12]. Participants were prescribed 8-9
targeted exercises (2-3 sets of 8 repetitions) at a moderate
intensity (3-6 on the 10-point modified RPE scale) to be
completed on 3 nonconsecutive days per week. All participants
were provided with an exercise equipment pack (box step,
dumbbells, TheraBand resistance bands, stepping cones, foam
balance mat). The program was designed to be completed within
30 minutes and consisted of 2 warm-up exercises (eg, marching,
side stepping, sit to stand), 2 challenging balance/functional
exercises (eg, alternating lateral steps, tandem walking, single
leg standing), 1 upper limb (eg, wall press up, triceps dips,
overhead press), and 2 lower limb resistance exercises (eg, step
ups, bodyweight squats, reverse lunge with weights), 2
weight-bearing impact exercises (eg, vertical, lateral, and
multidirectional jumping or hopping), and cool down
(stretching) activities.

All participants received 3 home visits from the AEP during
the study. At the initial home visit, baseline assessments were
completed and participants were educated on the PhysiApp and
safe exercise training and prescribed their initial exercise
program. Participants then received a weekly phone call for the
first 2 weeks of the study to monitor progress and address any
questions. Thereafter, participants were encouraged to liaise
with the AEP directly via the PhysiApp, which was monitored
daily. A second home visit was conducted at week 4 to review
progress, record any adverse events, and update the exercise
program, with the final home visit conducted at the end of the
study (after week 8) to complete the follow-up assessments.

Feasibility: Retention, Adherence, and Adverse Events
Retention was recorded as the number (proportion) of
participants who completed the 8-week assessment. Adherence
to the exercise program, including the number of sessions
completed, number of exercises, and sets and repetitions
completed (all expressed as a percentage) within each session
were recorded within the Physitrack system. We considered the
program to be feasible if at least 90% of the participants
completed the trial and if the adherence to the program was at
least 66% (equivalent to 2 out of 3 sessions per week).
Participants were asked to record any adverse events (including
falls) directly into PhysiApp so that they could be reviewed by
the AEP and research staff. Information on adverse events was
also collected at home visit 2 (week 4) and 3 (after week 8). An
adverse event was defined as an intervention-related event
resulting in absence from or modification to the exercise
intervention.

Anthropometry and Demographics
Height to the nearest 0.1 cm and body weight to the nearest 0.1
kg were measured using standard procedures. The following
information was collected by the questionnaire (baseline only):
date of birth, ethnic background, education, living arrangement,
medical history, medication use, and history of falls. At the
completion of the study, participants were also asked if they
had experienced a fall(s) over the past 8 weeks.
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Physical Activity
Duration (minutes per week) of walking and
moderate-to-vigorous physical activity (MVPA) during the past
week, which was truncated at 840 minutes, was assessed using
the validated Active Australia survey [17].

Physical Function
Physical function was assessed using the standardized Short
Physical Performance Battery (SPPB), which is a composite
measure of 3 tasks: standing balance, habitual gait speed, and
repeated (5) chair rise [18]. A score of 0 to 4 was assigned to
each test and added to yield a composite score ranging from 0
to 12, with higher scores indicating better physical function.
The SPPB has been shown to be valid, reliable, and sensitive
to change with intraclass correlation coefficients of 0.88-0.92
for tests performed 1 week apart [19].

Physical Activity Enjoyment
At baseline and follow-up, participants completed the Physical
Activity Enjoyment Scale (PACES) [20]. This 18-item
questionnaire asked participants to rate “how do you feel at the
moment about the physical activity you have been doing” using
a 7-point bipolar rating scale with scores ranging from 18 to
126 points. Eleven of the 18 items are reverse-scored with higher
scores representing higher levels of enjoyment.

System Usability
Usability represents the participants’ experience with using the
app. At the final assessment, participants completed the System
Usability Scale (SUS) [21] to assess perceived usability of
Physitrack. The SUS is a standard 10-item questionnaire in
which responses are measured on a 5-point Likert scale ranging
from 1 (strongly disagree) to 5 (strongly agree). Questions 1,
3, 5, 7, and 9 are positive and questions 2, 4, 6, 8, and 10 are
negative. A total SUS score is derived by summing the
individual scores and multiplying by 2.5, which yields a score
ranging between 0 (worst) and 100 (absolute best). A score >68
is considered above average usability and >80 considered high
usability and a level at which participants are likely to
recommend the product to peers [21].

Process Measures: Perceptions of the Program and
System
Upon trial completion, process measures were collected using
an author-derived questionnaire completed by participants to
evaluate their experiences with and perceptions of the home
exercise program and Physitrack system. Enjoyment about the
exercise program and using Physitrack was assessed on a 5-point
scale (1=did not enjoy at all, 5=extremely enjoyable). In
addition, participants were asked open-ended questions about
what they liked and disliked most about using Physitrack. The

level of importance about key elements that may have helped
participants maintain their motivation to continue with the
program was assessed using a 5-point scale (1=extremely
important, 5=not all important). Finally, participants were asked
whether they would continue to use the Physitrack app to
exercise at home if it was made available. All open-ended
questions were analyzed using a general inductive thematic
approach [22].

Statistical Analysis
As this was a pilot feasibility study [23], a convenience sample
of 20 older adults was recruited with no formal sample size
calculations [24]. However, the observed effect sizes (Cohen
d) for the functional and physical activity measures were
calculated using the following formula: mean posttest minus
mean baseline divided by baseline standard deviation. The
potential clinical meaningfulness of the results (in addition to
statistical significance) was based on the magnitude of the
effects: small (d=0.20), medium (d=0.50), and large (d=0.80)
(and P values) [25]. Nevertheless, the results and findings from
the hypothesis tests should be treated with caution, given our
modest sample size.

All statistical analyses were conducted using SPSS Statistics
for Windows, version 26 (SPSS Inc). Baseline characteristics
between the group (tablet owners and nonowners) were
compared using independent two-sided t tests for continuous
variables and chi-squared tests for categorical variables. Paired
sample t tests (two-sided) were used to assess within-group
changes for the continuous variables and the McNemar test was
used for categorical variables. Between-group differences for
changes were assessed using analysis of variance or McNemar
test for categorical variables. Between-group differences were
calculated by subtracting the within-group changes from the
baseline in each group. Within-group changes were presented
as absolute changes from the baseline. All data were presented
as mean (SD) or 95% CI (or median and interquartile range)
and the significance was set at P<.05.

Results

Baseline Characteristics
The characteristics of the cohort are shown in Table 1, with no
marked differences between the tablet owners and nonowners.
The mean age of the 20 participants was 70 years (range 65-81
years); 50% (10/20) of the participants were females, 40% (8/20)

were classified as overweight (BMI 25-29.9 kg/m2), and 45%

(9/20) as obese (BMI ≥30 kg/m2), with 35% (7/20) reporting
the presence of a chronic disease(s) and a median of 3
medications.
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Table 1. Baseline characteristics of the cohort.

Total (N=20)Tablet nonowners (n=10)Tablet owners (n=10)Baseline characteristics

70.4 (4.2)70.8 (5.3)70.1 (3.1)Age (years), mean (SD)

10 (50)5 (50)5 (50)Sex (% male), n (%)

165.4 (10.7)165.7 (9.3)165.1 (12.4)Height (cm), mean (SD)

82.5 (17.1)81.5 (20.2)83.5 (14.3)Weight (kg), mean (SD)

30.0 (5.0)29.3 (5.1)30.7 (5.0)BMI (kg/m2), mean (SD)

Ethnicity, n (%)

9 (45)3 (30)6 (60)Caucasian

11 (55)7 (70)4 (40)Other

Highest level of education, n (%)

3 (15)0 (0)3 (30)Primary/High school

12 (60)5 (50)7 (70)University or Tertiary level

5 (25)5 (50)0 (0)Technical/Trade certificate

Living arrangement, n (%)

3 (15)3 (30)0 (0)Alone

14 (70)5 (50)9 (90)With adult without children

1 (5)1 (10)0 (0)With adult with children

2 (10)1 (10)1 (10)Retirement village/hostel

Marital status, n (%)

17 (85)8 (80)9 (90)Married/De Facto

3 (15)2 (20)1 (10)Separated/Divorced/Widowed

3.0 (1.0-4.0)2.5 (1.0-5.5)3.5 (1.0-4.0)Number of medications, median (IQR)

7 (35)2 (20)5 (50)Presence of chronic disease(s),a n (%)

2 (10)0 (0)2 (10)Previous fall in past 12 months, n (%)

aPresence of chronic disease include self-reported hypertension, cardiovascular disease, stroke, Alzheimer disease, Parkinson disease, chronic kidney
disease, liver disease, type 2 diabetes, or a neurological/brain disease.

Feasibility: Retention, Adherence, and Adverse Events
Study retention was 95% (19 of 20 participants completed the
study). Mean exercise adherence over the 8 weeks was 84%
(95% CI 70%-97%, median 94%) and was no different between
tablet owners and nonowners (mean 95% vs 72%, P=.07). Mean
adherence to the prescribed number of exercises per session
was 81% (95% CI 68%-95%), number of sets was 82% (95%
CI 68%-96%), and the number of repetitions for each exercise
was 81% (95% CI 68%-95%), with no differences between the
2 groups (P>.05). Over the 8-week program, 1 musculoskeletal
complaint (knee pain that was pre-existing) and 1 injury
(strained calf muscle) was reported by 2 participants. The
participant with knee pain continued to exercise with a modified
program, while the second participant sought treatment and
subsequently withdrew from the study. No falls were reported
by any participant over the 8-week study. A total of 72 in-app

messages (from 480 prescribed exercise sessions) were sent to
the AEP by 9 of the 20 participants (median 6 per person).

Physical Activity
In the total cohort, mean weekly time spent walking increased
on average by 78 minutes (95% CI 0-156, P=.049; d=0.66]
(Table 2). Thirteen participants (68%) reported an increase in
the weekly walking time (range 10-360 minutes), 2 (11%)
reported no change, and 4 (21%) reported a decrease (range
30-240 minutes). For MVPA, there was a mean change of 41
minutes (95% CI –8 to 90, P=.09; d=0.35]. Nine participants
(47%) reported an increase in the weekly MVPA time (range
20-240 minutes), 6 (32%) reported no change, and 4 (21%)
reported a decrease (range 15-180 minutes). There were no
significant between-group differences (tablet versus not tablet
owners) for the change in either physical activity variable.
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Table 2. Changes in physical activity and the Short Physical Performance Battery scores for the tablet owners, tablet nonowners, and all participants
combined.

Effect size (Cohen d)Mean change (95% CI)Week 8 (n=19),
mean (SD)

Baseline (N=20),
mean (SD)

Parameters

Walking time (min/week)

1.2067 (–32 to 166)225 (155)154 (84)Tablet owners

0.5889 (–50 to 227)244 (251)155 (154)Tablet nonowners

0.6678 (0 to 156)a235 (206)155 (121)All

Moderate-to-vigorous physical activity (min/week)

0.5442 (–37 to 121)97 (164)50 (88)Tablet owners

0.2640 (–36 to 116)191 (217)151 (152)Tablet nonowners

0.3641 (–8 to 90)147 (195)100 (132)All

Short Physical Performance Battery score

0.590.3 (–0.3 to 1.0)11.7 (0.7)11.3 (0.7)Tablet owners

0.300.2 (–0.4 to 0.8)11.9 (0.3)11.7 (0.7)Tablet nonowners

0.420.3 (–0.1 to 0.7)11.8 (0.5)11.5 (0.7)All

aP=.049 within group change after 8 weeks.

Physical Function
After 8 weeks, there was a nonsignificant mean 0.3 point (95%
CI –0.1 to 0.7, P=.17) improvement in the composite SPPB
score in all participants, which represented a moderate effect
(d=0.42) (Table 2). Five participants (26%) had an improvement
of one or more points in SPPB performance, 12 (63%) had no
change, and 2 (11%) experienced a reduction. There were no
group differences for the change in the mean composite SPPB
scores.

SUS
Based on SUS, the Physitrack app was reported to be highly
usable by all participants (mean score 86, SD 10), with no group
differences (Table 3). For the 10 individual questions,
participants most strongly agreed that they felt confident using
it and that most people would learn to use the system very
quickly. Participants also strongly disagreed that the system
was cumbersome and unnecessarily complex.

Table 3. Means and standard deviation scores for the System Usability Scale.

AllTablet nonownersTablet ownersQuestionsa

4.11 (0.88)4.00 (1.05)4.22 (0.67)I think I would like to use the app frequently

1.37 (0.50)1.40 (0.52)1.33 (0.50)I found the system to be unnecessarily complex

4.32 (1.11)4.40 (0.97)4.22 (1.30)I thought the system was easy to use

1.63 (0.83)1.60 (0.84)1.67 (0.87)I think that I would need support of a technical person to be able to use the system

4.16 (0.77)4.10 (0.99)4.22 (0.44)I found the various functions in the system were well integrated

1.74 (0.81)1.50 (0.53)2.00 (1.10)I thought there was too much inconsistency in the system

4.42 (0.61)4.30 (0.68)4.56 (0.53)I would imagine that most people would learn to use the system very quickly

1.21 (0.42)1.30 (0.48)1.11 (0.33)I found the system very cumbersome to use

4.74 (0.45)4.80 (0.42)4.67 (0.50)I felt very confident using the system

1.58 (1.02)1.60 (1.27)1.56 (0.73)I needed to learn a lot of things before I could get going with the system

85.5 (9.8)85.5 (11.8)85.6 (7.6)System Usability Scale total score (out of 100)

aResponses were scored on a 5-point Likert scale: 1=strongly disagree, 5=strongly agree.

PACES
In all participants, the mean (SD) physical activity enjoyment
(PACES) scores did not change over time (baseline 71.2 [8.6]
vs 8 weeks 69.2 [7.9], P=.45) nor differ between the groups
(P=.07).

Process Measures: Perceptions of the Program and
System
Participants reported that they enjoyed using the Physitrack app
and participating in the exercise program (median score 4 out
of 5), with ease of use and the narrated video demonstrations
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of the exercises within the app reported by participants as to
what they liked most. Overall, 71% (12/17) of the participants
reported no response in terms of what they disliked most about
the app but a lack of clarity around the terminology (eg, the
terms reps and sets) was reported by 3 participants (17%).
Participants’ own motivation rather than the use of the app and
interactions with the exercise trainer or potential health

improvements were rated as the most important factor for them
continuing with the program over the 8 weeks. Finally, 94%
(16/17) of the participants reported that they would recommend
the home-based program to other older people and 88% (15/17)
would continue to use the Physitrack app and exercise at home
if it were made available (Table 4).

Table 4. Participants’ perceptions of the exercise program and web-based Physitrack exercise programming system (n=17).

ScoresQuestions

3.50 (0.97)How did you enjoy participating in the home-based exercise program?a, median=4.0, mean (SD)

3.88 (0.86)How did you enjoy using the Physitrack online exercise system?a, median=4.0, mean (SD)

What did you like most about the Physitrack system (app)? n (%)

7 (41)Ease of use

7 (41)Narrated video demonstrations of exercises

3 (18)Ability to track and modify program, if needed

What did you like least about the Physitrack system (app)? n (%)

3 (17)Lack of clarity around terminology

1 (6)Lack of flexibility if exercising on a different day

1 (6)Just another piece of equipment (device) to use when exercising

12 (71)No response

How important was each of the following to help you maintain your motivation to continue with the program?b,
median=2.0, mean (SD)

1.88 (0.93)Own motivation

2.18 (1.01)Physitrack system

2.24 (1.03)Exercise trainer

2.24 (1.03)Feedback from trainer and performance assessments

2.47 (1.07)Improvements to health

15 (88)Do you feel that taking part in the program improved your health and fitness? n (%)

16 (94)Would you recommend the home-based program to other older people? n (%)

15 (88)If the Physitrack system continued to be available, would you continue to exercise at home? n (%)

aResponses scored on a 5-point scale: 1=did not enjoy at all, 5=extremely enjoyable.
bResponses scored on a 5-point scale: 1=extremely important, 5=not important at all.

Discussion

Summary of the Main Findings
Overall, the findings from our SMART prospective pilot
feasibility study indicate that it was safe and feasible for exercise
professionals to prescribe and remotely monitor a thrice weekly
home-based, multicomponent exercise program targeting
musculoskeletal health and function delivered via the Physitrack
app for older adults living independently in the community.
This feasibility was evident by the low attrition, high adherence
to the exercise training, low number of adverse events, increased
weekly physical activity time, and the high reported usability.
No differences were observed in the outcomes between
participants who were previous owners and nonowners of a
tablet computer. Participants reported that they enjoyed using
the Physitrack app and participating in the exercise program.

Most participants stated that they would recommend the
home-based exercise program to other older people and continue
to use the exercise programming app if it was still available,
which adds further support to the widespread usability and
acceptability of our intervention and the web-based exercise
programming app.

Comparison With Prior Work
Consistent with our findings, several previous interventions
conducted over 2-6 months have reported that the use of
web/mobile exercise prescription apps represent a safe, effective,
and feasible approach to deliver tablet-based, home muscle
strength and balance training for older people [26-30]. However,
there were marked differences in the attrition rates (8%-47%)
in some of these studies, and adherence to the exercise training
ranged from 61% to 73% [27-29]. This heterogeneity is likely
related to factors such as whether additional behavioral change
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strategies or remote support were provided or not, differences
in the stability of internet connections, and duration of the
interventions. In our 8-week study, the low attrition and high
exercise adherence are likely due to several components related
to both the intervention and web-based exercise programming
system. This includes the prescription of individualized exercise
programs based on individual’s functional status and
health/medical history, the initial telephone calls and home
visits by the AEP, the option for participants to communicate
with the AEP via the app at any time to receive
feedback/support, knowing that the AEP was remotely
monitoring all exercise programs, and the shorter study duration.
Further data to support the feasibility and usability of the
exercise programming system used in our study is highlighted
by the findings from a 3-week pragmatic randomized controlled
trial in 305 adults being treated for a musculoskeletal
condition(s) [31]. In this study, it was found that the use of the
Physitrack system by physical therapists improved home
exercise adherence and confidence in the ability of patients to
undertake exercise at home compared to usual care (eg, written
exercise instructions, printed exercise diagrams) [31].

Although our study was not designed nor powered to detect an
effect of the intervention on physical function, we did observe
a modest effect (d=0.42) on improving SPPB scores (mean
change 0.3 points). Previous research has indicated that a change
in SPPB of 0.3-0.8 points represents a minimally important
(significant) change [32], with a change for 0.5 and 1.0 point
classified as a small but meaningful change and substantial
change, respectively [33]. In our study, it is likely that the
modest changes relate to the initial functional status of our
participants, who had a mean SPPB score of 11.5 out of 12.
Indeed, this may explain why only 26% (n=5) of the participants
experienced an improvement of one or more points on the SPPB
test after 8 weeks. Nevertheless, our findings must be interpreted
with caution given that there was no control (nonexercise)
comparison group. For comparison, a previous 12-week
tablet-based, home strength and balance training program in 44
independently living older adults found that the intervention
and control groups experienced similar significant improvements
in SPPB scores [26].

An important finding from our study was that participants were
enthusiastic about the web-based Physitrack system and its ease
of use, independent of whether they had previously owned a
tablet computer and would be willing to continue to use such a
system in the future. Despite these positive experiences, overall
enjoyment in physical activity did not change over the 8 weeks,
which may be related to the relatively short duration of the
exercise program or that the questionnaire we used to monitor
physical activity enjoyment may not measure the ideal constructs
specific to the intervention. The lack of any marked changes in
physical activity enjoyment (and SPPB performance) may also
be due in part to the fact that participants recruited into the study
were already habitually active (mean, 100 minutes of MVPA
per week). While future studies are needed to evaluate the
long-term acceptability, adherence, and clinical effectiveness
of remotely prescribed web-based exercise programs using apps
for older adults, we wish to highlight that we are not

recommending that such approaches replace traditional
community-based exercise programs but provide an alternative
option that might best meet some individuals’ needs,
preferences, and financial resources.

An interesting observation from our study was the increase in
weekly walking time following the 8-week home-based, exercise
program. It is important to note that participants were not
specifically instructed to engage in any additional physical
activity outside of the intervention. Thus, the reason(s) for the
mean 78 minutes per week increase in weekly walking time is
difficult to explain. However, there is some evidence that
participation in structured exercise programs is associated with
an increase in nonprescribed activity and energy expenditure
outside of the intervention [34]. It has been suggested that this
may be related to a number of factors, including exercise-related
improvements in functional capacity, gains in muscle strength,
reduced levels of fatigue or feeling more energetic,
improvements in exercise self-efficacy, or mood [34]. However,
others have observed that adoption of structured exercise leads
to no change or a decrease in habitual physical activity or energy
expenditure, which has been attributed to some compensatory
behavioral adaptation [35]. Given the small sample size and
wide confidence interval for the change in mean weekly walking
time in our study, these findings must be interpreted with caution
but warrant further follow-up to understand the reason(s) why
home-based exercise training may improve habitual activity
levels.

Limitations
This study has a number of limitations, including the small
sample size, convenience sample that limits generalizability,
pretest-posttest study design, relatively short intervention
duration, lack of blinding of the assessor, lack of a nonexercise
control group, the use of self-reported measures of physical
activity, and the inclusion of generally healthy and physically
active older adults with normal functional capacity, which may
also affect generalizability. The 3 home-based visits by the AEP
to brief participants on the use of the app and exercise program
and to conduct the functional tests is a further limitation in terms
of future widespread scalability. The need for the AEP to
regularly review and monitor the messages/alerts from
participants and their weekly progress using the Physitrack
app/platform could be considered burdensome, but the daily
time commitment was typically less than 5 minutes. Finally,
the addition of semistructured interviews may provide further
insights into the experiences and perspectives of the participants,
including potential differences between tablet computer owners
and nonowners.

Conclusion
This pilot feasibility study indicates that it was safe and feasible
for older adults living independently in the community to
participate in a tablet-computer–delivered, home-based,
multicomponent exercise program targeting musculoskeletal
health and function that was developed and monitored remotely
by exercise professionals using a web-based exercise
prescription app.
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BMD: bone mineral density
MVPA: moderate-to-vigorous physical activity
PACES: physical activity enjoyment scale
RPE: rate of perceived exertion
SMART: Seniors Made Active thRough Technology
SPPB: short physical performance battery
SUS: system usability scale
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