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Exploring the uptake and implementation
of tele-monitored home-exercise
programmes in adults with Parkinson’s
disease: A mixed-methods pilot study
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Abstract

Background: People with Parkinson’s disease experience numerous barriers to exercise participation at fitness facilities.

Advances in tele-monitoring technologies create alternative channels for managing and supervising exercise programmes in

the home. However, the success of these programmes will depend on participants’ perceptions of using the technology and

their exercise adherence. Thus, this pilot explored the uptake and implementation of two common methods of Internet-

exercise training in Parkinson’s disease.

Methods: Twenty adults with Parkinson’s disease were randomized into either: telecoach-assisted exercise (TAE) or self-

regulated exercise (SRE) groups. Both groups received the same eight-week exercise prescription (combined strength and

aerobic exercise) and telehealth system that streamed and recorded vital signs and exercise data. TAE participants exercised

under a telecoach’s supervision via videoconferencing. SRE participants independently managed their exercise training.

Quantitative data were described and qualitative data underwent thematic analysis.

Results: Quantitative results demonstrated that TAE participants achieved strong attendance (99.2%), whereas SRE partici-

pants demonstrated 35.9% lower attendance, 48% less total time exercising, and 74.5% less time exercising at moderate

intensity. Qualitatively, TAE participants reported overtly favourable programme experiences and that assistance from a tele-

coach enhanced their exercise motivation. SRE participants noted several challenges that impeded adherence.

Conclusion: Findings demonstrate that adults with Parkinson’s disease acknowledge benefits of exercising through a telehealth

system and are open to utilizing this channel as a means of exercise. However, human-interactive support may be required to

overcome unique impediments to participation. Study findings warrant validation in larger trials that can transfer the success of

TAE towards more scalable methods of delivery.
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People with Parkinson’s disease who regularly participate
in exercise can improve their functional capacity, activities
of daily living, and overall quality of life.1 Unfortunately,
they have substantially lower rates of physical activity
participation compared with age-matched adults without
Parkinson’s disease.2 A widely accepted explanation for
this issue is that people with disabilities encounter a multi-
tude of unique barriers to exercise participation.3 Barriers
for Parkinson’s disease can include low outcome expect-
ations, fear of falling, lack of time,4 and low exercise self-
efficacy.5 Additionally, people with Parkinson’s disease
report transportation as a primary reason for withdrawal

from exercise trials; a critical issue given that most exercise
interventions are conducted onsite at a facility.6

To overcome barriers associated with onsite pro-
grammes, clinical exercise trials for people with disabil-
ities have begun to combine telehealth technology with
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behaviour change strategies to enhance self-regulated
home-exercise behaviour.7 These technologies can include
self-monitoring devices (e.g. pedometers or smart
watches), Web portals, and interactive audio/visual
guidance (e.g. active video games or virtual reality).8 A
less studied area is the use of videoconferencing to super-
vise Internet-based exercise training. This method has
demonstrated better adherence than onsite exercise train-
ing for older adults9 and has been used to monitor active
video gaming10 and adapted dance11 in people with
Parkinson’s disease, with high rates of participant
adherence.

With recent advances in telehealth technology, people
with disabilities can safely exercise in the home while
vital signs (e.g. heart and respiratory rate) are remotely
and objectively monitored and recorded.12 These pro-
grammes can be conducted with or without supervision
by an exercise professional through videoconferencing.
Both supervised and non-supervised programmes that
can monitor physiologic data during exercise training
have the potential to increase the safety, convenience,
and personalization of home-exercises. However, the
long-term success of these programmes will greatly
depend on participants’ adherence and perceptions of
using such technology,7 which has not been investigated
in Parkinson’s disease. Therefore, this pilot study explored
the uptake and implementation of two Internet-monitored
exercise programmes in adults with Parkinson’s disease:
telecoach-assisted exercise (TAE) and self-regulated exer-
cise (SRE). The goal of this pilot was to inform future,
large-scale trials that aim to implement Internet-exercise
interventions in Parkinson’s disease, through the follow-
ing aims.

1. Describe and compare the potential impact of TAE
and SRE on the adoption of exercise behaviour (i.e.
adherence).

2. Explore participants’ perceptions of intervention imple-
mentation processes after programme completion.

3. Provide recommendations for larger trials that aim to
implement Internet-based exercise programmes for
people with Parkinson’s disease.

4. An ancillary aim was to report estimates of variabil-
ity for physical function outcomes

Methods

Design

This study incorporated an embedded mixed-methods
design [QUAN þ Qual].13 The two intervention groups
(TAE and SRE) were conducted in parallel, and quanti-
tative outcomes were assessed before and after each eight-
week programme. Semi-structured qualitative interviews
were conducted at post-data collection to explore partici-
pants’ perceptions of intervention implementation pro-
cesses and explain exercise adherence.

Participants

This study aimed to recruit a convenient sample of
20 adults with Parkinson’s disease to detect usability
issues with implementation processes.14 Due to equipment
availability, participants were sequentially randomized by
cohorts of five people to either the TAE or SRE group (i.e.
quasi-random). Inclusion criteria were: (a) medical diag-
nosis of idiopathic Parkinson’s disease; (b) 40–85 years of
age; (c) Hoehn and Yahr score of 1–3; (d) living independ-
ently within the community; (e) medical clearance to par-
ticipate in moderate exercise from a physician. Exclusion
criteria included: (a) performing> 150min/week of moder-
ate intensity exercise; (b) no wireless Internet access
at home; (c) any orthopaedic, vascular, or cardiac problems
that limited participation in moderate exercise or the study
protocol. This study was approved by the Institutional
Review Board for Human Use at the University of
Alabama at Birmingham (F130426002). Written consent
was obtained from participants prior to participation.

Intervention protocol

Both the TAE and SRE group received a home visit prior
to starting the intervention and the same exercise prescrip-
tion throughout the intervention. During the home visit,
research staff set up the telehealth system and familiarized
participants with the technology. Then, participants exer-
cised under the guidance of research staff, which counted
as the first exercise session.

Table 1 shows the exercise prescription, which was
designed to improve participants’ walking endurance and

Table 1. Exercise intervention prescription.

Week 1 2 3 4 5 6 7 8

Total exercise (min/week) 60 75 105 135 150 165 165 165

Moderate aerobic exercise (min/week) 30 45 60 60 75 90 90 90

Strength exercise (min/week) 15 15 15 30 30 45 45 45

Session 20 30 35 45 50 55 55 55

Moderate aerobic exercise goal (min/session) 10 15 20 20 25 30 30 30

Light aerobic exercise goal (min/session) 0 0 0 5 5 0 0 0

Warm-up goal (min/session) 3 5 5 5 5 5 5 5

Cool-down goal (min/session) 2 5 5 5 5 5 5 5

Strength exercises goal (min/session) 5 5 5 10 10 15 15 15
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speed, based upon previous exercise trials in Parkinson’s
disease.15–17 The prescription included eight weeks of exer-
cise (three sessions per week: 24 total sessions), with a goal
of reaching 165min/week of combined aerobic and strength
exercises. Participants were instructed to perform moderate
aerobic exercise within 40–60% of their heart rate reserve,18

using the telehealth system and a stationary recumbent
cycle (Exerpeutic 900XL Recumbent Bike). For strength
exercises, participants used adjustable ankle weights
(1–5 lb) to perform 2–3 sets of 10–20 repetitions for
major lower-extremity muscle groups. Exercises were com-
pleted in a seated position to reduce the likelihood of falls.
Participants were informed that they could independently
perform ‘more or less exercise’ than prescribed, as long as
they were connected to the telehealth system.

TAE participants received one-on-one exercise training
through the telehealth system.12 The system allowed tele-
coaches to monitor vital signs remotely in real-time during
the exercise sessions and communicate with participants
through videoconferencing. A telecoach accompanied
and observed the participant throughout the entirety of
each exercise session. In addition to ongoing verbal support
during exercise training, TAE participants received behav-
ioural coaching at the initial home visit (�20min). Based
upon recommendations for incorporating Social Cognitive
Theory19,20 within exercise interventions for Parkinson’s dis-
ease and multiple sclerosis,21 behavioural coaching aimed to:
instruct participants on proper exercise technique to increase
mastery; discuss barriers or issues with the participant’s abil-
ity to attend the exercise sessions; help participants set
achievable goals to complete the exercise prescription; pro-
vide verbal encouragement to achieve the desired exercise
workload; answer questions related to exercise and discuss
a review study on the benefits of exercise for Parkinson’s
disease.1 TAE participants were trained by two doctoral
student telecoaches, who were supervised by a licensed phys-
ical therapist, with nearly 20 years of experience and
advanced training in exercise physiology.

SRE participants independently managed their exercise
training using the telehealth system (i.e. participants
logged in to the tablet application before exercising).
The daily exercises and goals were displayed in-text

on the tablet screen (within the app) and within an exercise
journal that was given to them at the initial home visit. The
journal was used to record their progress and included writ-
ten instructions on exercise techniques. SRE participants
were informed that exercise data during sessions were rec-
orded and archived for later inspection by a telecoach, who
logged into a Web-portal to monitor participants’ progress
on a weekly basis. SRE participants were given the contact
information of a telecoach to discuss exercise-related ques-
tions or technical issues with equipment. Similar to the
TAE group, SRE participants received a behaviour coach-
ing session at the initial home visit.

Instrumentation

Figure 1 displays the components of the telehealth system,
which included:

. a 10.5-inch Android computer tablet with Bluetooth
and wireless Internet capability, mounted to an adjust-
able floor stand;

. a custom designed Android application (user interface
displayed from both the participant and the telecoach
view in Figure 2 and Figure 3, respectively) installed on
the tablet that allowed live streaming of audio, video
and text messages between the participant and tele-
coach, and real-time streaming of physiological param-
eters. The application enabled the ability to view and
archive exercise data from the computer tablet to a
secure Web-based server; and

. a wearable physiologic monitor (BioHarness 3, Zephyr)
equipped at the level of the xiphoid process that cap-
tured and transmitted heart and respiratory rate to the
application running on the tablet via Bluetooth.

Quantitative measures

Measures of adherence included four variables: (a) the
total number of exercise sessions performed, (b) time in
minutes exercising per week, (c) time exercising at a mod-
erate aerobic intensity per week, and (d) attendance

Figure 1. An overview of the telehealth system components.
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(number of sessions performed divided by the total 24
prescribed sessions). For the tertiary aim, outcomes
related to walking capacity (distance walked on the Six-
Minute Walk Test, and comfortable and fast walking
speed) were measured at pre- and post-data collection.

Qualitative process

Post-intervention interviews were conducted in a comfort-
able setting chosen by the participant. The interviews

included 10 open-ended questions that served as general
prompts for discussion in the following areas: perceptions
of the programme, equipment/devices, exercise setting, tel-
ecoach (or not having one) and rationales for exercise
adherence. These areas were probed in greater detail by
the interviewer through follow-up questions. The inter-
viewer, who was a telecoach, had a background in
mixed-methods research. Interviews were recorded via
audio devices that were later transcribed verbatim and
then coded for qualitative themes.

Figure 3. Telecoach view of the Web-app.

Figure 2. Participant view of the Web-app.
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Data analysis

Philosophic assumptions aligned with dialectical plural-
ism: a meta-paradigm or viewpoint that calls for the use
of both quantitative and qualitative belief systems within a
single study.22 Accordingly, separate theoretical assump-
tions were held for each study component (Quantitative:
Post-positivism; Qualitative: Interpretivism). Participant
demographics and clinical characteristics at baseline
were compared using independent t-test, Mann–Whitney
U or chi-square. Quantitative data, namely, adherence
and functional outcomes, were descriptively reported.
Rates of attendance were capped at 100% per participant.
The qualitative research was informed by ontological
relativism (i.e. reality is multiple and subjective) and
epistemological subjectivism (i.e. knowledge is socially

constructed through interactions with others and the
cultural environment).23 Two research personnel analysed
the qualitative data using latent thematic analysis,
following the six steps proposed by Braun et al.24 One
analyst was an occupational therapist with a qualitative
research background. The second analyst was the lead
interviewer.

Results

Quantitative results

Of 30 people with Parkinson’s disease that were
screened, 10 were excluded based upon eligibility criteria
(flow chart displayed in Figure 4). Therefore, a total of

Figure 4. Flow chart diagram.
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20 participants enrolled in the study (n¼ 10 per group)
and all participants returned to post-data collection.
Participant demographic and clinical characteristics are
shown in Table 2. Non-significant (p> 0.05) group differ-
ences were observed in participant characteristics. All par-
ticipants used levodopa medication and completed
assessments in on-medication conditions. All participants
were ambulatory, but one individual used a walker.

Results for adherence variables are shown in Table 3.
Participants in the TAE group achieved high rates
of attendance (99.2%) and on average performed more
exercise sessions than the total 24 sessions prescribed (a
few participants exceeded the prescription). Compared
with the TAE group, SRE participants demon-
strated 36.1% lower attendance, 36% fewer total sessions,
48% less total time exercising, and 74.5% less time
performing moderate aerobic exercise. Estimates of vari-
ability for walking capacity outcomes are displayed in
Table 4.

Qualitative results

Resultant themes and sub-themes are summarized below
by study group (the complete list and reflective quotes can
be found in Appendix 1 [Table A1]).

TAE themes. All TAE participants described overtly positive
programme experiences. Participants attributed this theme to
the convenience and monitoring capability of the telehealth
system, which made them feel accountable. Additionally,
due to the support of a telecoach, the participants felt moti-
vated to exercise. They felt the telecoach personalized their
exercise programme and increased their confidence to exer-
cise and/or use the technology. Collectively, these factors
enhanced their adherence to exercise.

I gained more confidence than I had [before the pro-

gramme]. You [the telecoach] got me started on it, and I

built more confidence after that. Confidence is what it

Table 2. Participant characteristics by study group.

Telecoach-assisted

exercise n¼ 10

Self-regulated

exercise n¼ 10

Group-difference

p-value (test-statistic)

Age (years) 63.4� 10.4

(56–71)

70.8� 7.1

(66–76)

p¼ 0.08 (t¼ –1.86)

BMI (kg/m2) 29.2� 6.7

(24–34)

27.2� 7.2

(22–32)

p¼ 0.45 (z¼ –0.76)

Sex, n

Male/female 7/3 7/3 –

Ethnicity, n

Non-Hispanic White/Black 9/1 10/0 –

Duration post-diagnosis (years) 6.55� 4.52

(1–16)

7.55� 4.78

(0.8–15.5)

p¼ 0.73 (t¼ –0.36)

Hoehn and Yahr score 2.15� 0.47

(1.5–3)

2.3� 0.63

(1–3)

p¼ 0.25 (�2
¼ 5.41)

Employment status, n

Employed/unemployed 3/8 2/8 –

Values are displayed as mean� SD (range) unless otherwise specified.

BMI: body mass index.

Table 3. Adherence outcomes by study group.

Telecoach-assisted

exercise n¼ 10

Self-regulated

exercise n¼ 10

Attendance (%) 99.2 (2)

95% CI: 98, 100.4

63.3 (34)

95% CI: 42.3, 84.3

Total sessions

(# of sessions)

24.5 (1.4)

95% CI: 23.6, 25.4

15.7 (8.7)

95% CI: 10.3, 21.1

Time performing exercise (min/week) 127 (9.5)

95% CI: 121.1, 132.9

66.1 (53.3)

95% CI: 33.1, 99.1

Time performing moderate

aerobic exercise (min/week)

69.5 (13.3)

95% CI: 61.3, 77.7

17.7 (35.4)

95% CI: 4.3, 39.7

CI: confidence interval.
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boils down to. Exercise more, I get more confidence than I

had. [TAE participant 5]

Six TAE participants noted suggestions for improving the
telehealth technology. Specifically, they identified that
Internet instability caused frequent disconnects in commu-
nication between telecoach and participant and noted that
the technology required a learning curve.

SRE themes. All SRE participants noted several barriers that
affected their exercise adherence. Most notably, technology
difficulties caused frustration, particularly at the beginning
of the programme, as described by participant 2: ‘I couldn’t
get the equipment to respond the way I wanted it to . . . It
was frustrating trying to get the tech to work. After my
expectations floundered, I just gave up.’ Because of tech-
nical issues and a desire for companionship, participants
expressed a desire for assistance and verbal support.

It would have helped to have someone for at least two

times to be sure I was doing things correctly or not . . . I

think it’s a great idea, but I think it would be even better if

I was not alone. Because I’m a people’s person, and I

would enjoy having someone exercise with me . . . It was

just a little difficult to get setup. [SRE participant 6]

Adherence was also impeded by negative perceptions of
the exercises and health conditions or events, including
soreness, pain or non-intervention related falls.
Although participants experienced challenges throughout
the SRE programme, five individuals still acknowledged
the potential benefits of telehealth. Specifically, they appre-
ciated the monitoring, convenience and accountability
provided through the system.

Discussion

This pilot study used a mixed-methods approach to explore
participants’ adherence and perceptions of implementation
processes after completing either telecoach assisted or self-
managed Internet-exercise training. The remainder of this
section includes a brief discussion of quantitative and quali-
tative findings, which we integrated into recommendations
for future investigations that aim to deliver Internet-
exercise to people with Parkinson’s disease.

Participants who received assistance while exercising
elicited far stronger adherence to the programme com-
pared with those who self-managed their Internet-exercise
training. Findings for attendance were comparable to the
lower and upper range of those reported from previous
exercise trials in Parkinson’s disease (63–100% attend-
ance).25 Based upon participants’ feedback, the differences
in adherence between groups may be explained through
principles of Bandura’s Social Cognitive Theory.19,20

Within this theory, self-efficacy has a central influence
on direct and indirect pathways of behaviour change for
people with neurologic disability.20,21 Similar to that
reported previously,5 our qualitative findings suggested
that high rates of adherence for TAE participants were
largely influenced by increased self-efficacy, which was
facilitated primarily by the assistance of the telecoach.
Whereas participants who did not receive supervision
had low rates of adherence that were primarily explained
by issues with the equipment, along with falls, exacerbated
health conditions, negative perceptions of the exercises
and a desire for socializing with others.

Regarding walking capacity outcomes, all TAE partici-
pants exhibited a small to moderate increase (range:
2–101m) in distance achieved on the Six-Minute Walk
Test, with a mean increase of 35m from baseline, whereas
SRE participants appeared to have a more variable
response (changes in walking distance ranged from –67
to 83m). Of note, the observed increase in distance
walked for the TAE group was lower than the reported
minimal detectable change of 82m.26 This minimal
increase may be due to either an insufficient dose of exer-
cise training (particularly the strength protocol),27 non-
specific training (i.e. cycling instead of walking training)
or the relatively high ambulatory capacity of the partici-
pants at the start of the study.

Recommendations for future Internet-exercise
interventions

The summary of recommendations for future trials is
listed in Table 5. The collective findings suggest that a
technology-based exercise intervention may require a
human-interactive component to overcome impediments
to participation, particularly at the programme onset.
Throughout the intervention, participants experienced
several issues with using the telehealth system. First,

Table 4. Walking capacity outcomes by study group.

Telecoach-assisted exercise n¼ 10 Self-regulated exercise n¼ 10

Outcome

Pre

Mean (SD)

Post

Mean (SD)

Mean

change (SD) 95% CI

Pre

Mean (SD)

Post

Mean (SD)

Mean

change (SD) 95% CI

6MWT (m) 334 (95) 370 (90) 35.3 (30) 13.9, 56.8 373 (96) 375 (116) 1.35 (50) �34.4, 37.1

10MWC (m/s) 1.07 (0.3) 1.13 (0.25) �0.31 (0.77) �0.86, 0.24 1.03 (0.33) 1.02 (0.38) 0.11 (0.67) �0.37, 0.59

10MWF (m/s) 1.54 (0.35) 1.61 (0.25) �0.16 (0.63) �0.61, 0.3 1.5 (0.65) 1.5 (0.64) 0.002 (0.41) �0.29, 3

CI: confidence interval; 6MWT: Six-Minute Walk Test; 10MWC: 10-Meter Walk Comfortable Speed; 10MWF: 10-Meter Walk Fastest Speed.
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some participants required extra guidance to perform basic
operations on the tablet (e.g. turning the tablet on and off,
starting and restarting the app) and equip the physiologic
monitor. Second, videoconference exercise sessions were
periodically interrupted by Internet disconnects. Some dis-
connects were caused by inclement weather conditions, but
most were caused by poor router or modem connections,
which were often resolved by device restarts and router
placement within the home. These issues were resolved by
the telecoach via telephone and onsite visits. In the case of
Internet disconnection, the telecoach and participant found
it helpful to continue remote exercise training via tele-
phone, while monitoring exercise intensity via rating of
perceived exertion. These Internet and usability issues
were most frequent in the early weeks of the intervention,
which was supported by participants’ qualitative feedback.

Moreover, the present study required multiple techno-
logical components: a sensitive physiologic monitor, cus-
tomized Android application, and tablet. Each created
several avenues for potential technical issues. Since
other self-regulated telehealth interventions (with less-
technological components) have demonstrated adequate
programme adherence,28,29 telecoach assistance may only
be required when incorporating more complex monitoring
technology. Of note, although providing ongoing assist-
ance during exercise training may enhance adherence,
one-on-one training places a high demand on the tele-
coach and will be less cost-effective than self-regulatory
strategies that use technology such as a virtual exercise
coach.29 If one-on-one Internet-exercise with a fitness trai-
ner is desired, a solution for future scale-up trials could be
to incorporate a flexible or adaptable research design,
where participants receive telecoaching only if adherence
is a concern.

Limitations

This study had some limitations. First, participants
were not truly randomized. Second, we were unable to
account for the level of telecoach support that attributed
to the observed values for adherence. Adherence could
have been influenced by the verbal support of the telecoach
or by simply having a scheduled appointment with the
telecoach (accountability). Third, participants may have
been reluctant to report negative feedback during the inter-
view, since the interviewer was also a telecoach. Last, the
study sample lacked diversity and included people with

Parkinson’s disease who were ambulatory and lived inde-
pendently in the community, which may not represent the
larger Parkinson’s disease population.

Conclusion

Few studies have explored technology-based strategies
that maximize adherence for people with Parkinson’s
disease. Quantitative findings demonstrated that Internet-
supervised training at home could promote stronger pro-
gramme adherence than self-managed home-exercise
training. Qualitatively, telehealth programmes were
regarded as a highly personalized approach to exercise
training. Through the telehealth system, telecoaches pro-
vided a sense of companionship and accountability and
bolstered participants’ confidence to overcome several
impediments to participation. Collectively, these findings
demonstrate that adults with Parkinson’s disease are open
to utilizing telehealth technology as a means of exercise.
Nevertheless, further research is necessary to develop and
test methods that maximize adherence to larger Internet-
exercise programmes in Parkinson’s disease.
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1. Lauzé M, Daneault J-F and Duval C. The effects of physical
activity in Parkinson’s disease: A review. J Parkinsons Dis

2016; 6: 685–698.
2. Van Nimwegen M, Speelman AD, Hofman-van Rossum

EJM, et al. Physical inactivity in Parkinson’s disease.

J Neurol 2011; 258: 2214–2221.
3. Martin Ginis KA, Ma JK, Latimer-Cheung AE, et al. A

systematic review of review articles addressing factors related

to physical activity participation among children and adults
with physical disabilities. Health Psychol Rev 2016; 10:
478–494.

Table 5. Recommendations for Internet-exercise programmes in

Parkinson’s disease.

� Ongoing human-support may enhance adherence to Internet-

exercise programmes

� Participants may require a brief familiarization period (�2 weeks)

� Videoconferencing stability can be improved via periodic router

and modem maintenance (e.g. placement, periodic restarts, ser-

vice maintenance requests to Internet Service Providers, firmware

updates)

60 Journal of Telemedicine and Telecare 26(1–2)

http://orcid.org/0000-0002-5464-4720
http://orcid.org/0000-0002-5464-4720
http://orcid.org/0000-0001-6754-3518
http://orcid.org/0000-0001-6754-3518


4. Ellis T, Boudreau JK, DeAngelis TR, et al. Barriers to exer-

cise in people with Parkinson disease. Phys Ther 2013; 93:
628–636.

5. Ellis T, Cavanaugh JT, Earhart GM, et al. Factors asso-
ciated with exercise behaviour in people with Parkinson dis-

ease. Phys Ther 2011; 91: 1838–1848.
6. Allen NE, Sherrington C, Suriyarachchi GD, et al. Exercise

and motor training in people with Parkinson’s disease: A

systematic review of participant characteristics, intervention
delivery, retention rates, adherence, and adverse events in
clinical trials. Parkinsons Dis 2011; 2012: 854328.

7. Rimmer J, Lai B and Young H-J. Bending the arc of exercise
and recreation technology toward people with disabilities.
Arch Phys Med Rehabil 2016; 97(9 Suppl): S247–S251.

8. Lai B, Young HJ, Bickel CS, et al. Current trends in exercise
intervention research, technology, and behavioural change
strategies for people with disabilities: a scoping review. Am J
Phys Med Rehabil 2017; 96: 748–761.

9. Wu G and Keyes LM. Group tele-exercise for improving
balance in elders. Telemed J Ehealth 2006; 12: 561–570.

10. Ortiz-Gutiérrez R, Cano-de-la-Cuerda R, Galán-del-Rı́o F,

et al. A telerehabilitation program improves postural control
inmultiple sclerosis patients: A Spanish preliminary study. Int
J Environ Res Public Health 2013; 10: 5697–5710.

11. Seidler KJ, Duncan RP, McNeely ME, et al. Feasibility and
preliminary efficacy of a telerehabilitation approach to
group adapted tango instruction for people with Parkinson
disease. J Telemed Telecare 2017; 23: 740–746.

12. Lai B, Rimmer J, Barstow B, et al. Teleexercise for persons
with spinal cord injury: A mixed-methods feasibility case
series. JMIR Rehabil Assist Technol 2016; 3: e8.

13. Creswell JW, Klassen AC, Plano Clark VL, et al. Best prac-
tices for mixed methods research in the health sciences.
Bethesda, MD: National Institutes of Health, 2011,

pp.2094–2103.
14. Rubin J and Chisnell D. Handbook of usability testing: How

to plan, design, and conduct effective tests. Indianapolis, IN:

John Wiley & Sons, 2008.
15. Scandalis TA, Bosak A, Berliner JC, et al. Resistance train-

ing and gait function in patients with Parkinson’s disease.
Am J Phys Med Rehabil 2001; 80: 38–43.

16. Schenkman M, Hall D, Kumar R, et al. Endurance exercise
training to improve economy of movement of people with
Parkinson disease: Three case reports. Phys Ther 2008; 88:

63–76.

17. SchenkmanM, Hall DA, Baron AE, et al. Exercise for people

in early- or mid-stage Parkinson disease: A 16-month rando-
mized controlled trial. Phys Ther 2012; 92: 1395–1410.

18. Durstine L, Moore G, Painter P, et al. ACSM’s exercise
management for persons with chronic diseases and disabilities,

3rd ed. Champaign, IL: Human Kinetics, 2009.
19. Bandura A. Self efficacy: The exercise of control. New York:

Worth Publishers, 1997.

20. Bandura A. Health promotion by social cognitive means.
Health Educ Behav 2004; 31: 143–164.

21. Ellis T and Motl RW. Physical activity behavior change in

persons with neurologic disorders: Overview and examples
from Parkinson disease and multiple sclerosis. J Neurol Phys
Ther 2013; 37: 85–90.

22. Johnson RB. Dialectical pluralism: A metaparadigm whose
time has come. J Mixed Methods Res 2017; 11: 156–173.

23. Smith B and Sparks A. Introduction: An invitation to quali-
tative research, 2016. In: Smith B and Sparkes AC (eds)

Routledge handbook of qualitative research methods in sport
and exercise. London: Routledge, 2016, pp.1–7.

24. Braun V, Clarke V and Weate P. Using thematic analysis in

sport and exercise research. In: Smith B and Sparkes AC
(eds) Routledge handbook of qualitative research in sport
and exercise. London: Routledge, 2016, pp.191–205.

25. Aubrey G and Demain S. Perceptions of group exercise in
the management of multiple sclerosis. Int J Ther Rehabil
2012; 19: 557–565.

26. Steffen T and Seney M. Test–retest reliability and minimal

detectable change on balance and ambulation tests, the 36-
item short-form health survey, and the unified Parkinson
disease rating scale in people with parkinsonism. Phys

Ther 2008; 88: 733–746.
27. Dibble LE, Hale TF, Marcus RL, et al. High-intensity resist-

ance training amplifies muscle hypertrophy and functional

gains in persons with Parkinson’s disease. Mov Disord 2006;
21: 1444–1452.

28. Wong-Yu IS and Mak MK. Multi-dimensional balance

training programme improves balance and gait performance
in people with Parkinson’s disease: A pragmatic randomized
controlled trial with 12-month follow-up. Parkinsonism
Relat Disord 2015; 21: 615–621.

29. Ellis T, Latham NK, DeAngelis TR, et al. Feasibility of a
virtual exercise coach to promote walking in community-
dwelling persons with Parkinson disease. Am J Phys Med

Rehabil 2013; 92: 472–481.

Appendix 1. Qualitative themes per study group

Table A1. Qualitative themes per study group.

Themes Sub-theme Supporting quotes

Telecoach-assisted exercise

Positive programme

experiences

Communication with a telecoach personalized

their experience

‘I thought the program[me] worked very well. We’d

have an open dialogue going during the training

sessions.’ – TAE8

‘Knowing he [the telecoach] was there watching,

knowing he was gonna be there on the other side,

you know, expecting me to do it. He wasn’t mean

or anything like that, but he was encouraging,

(continued)
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Table A1. Continued.

Themes Sub-theme Supporting quotes

‘‘Come on you can do it, you can do it.’’ Made me

want to. So I didn’t want to disappoint him.’ – TAE7

Convenience and accountability ‘It [the programme] is very convenient. In that you

get to choose your times. You don’t have to leave

home. It was also handled in a very professional

way.’ – TAE5

‘The big advantage is I didn’t have to go anywhere.

I didn’t have to get in the car and drive to a gym or

somewhere else. Also, we setup times and it gave

me accountability to do it, and the monitoring

helped in that accountability.’ – TAE8

Technology was easy to use ‘It was easy enough to operate and wasn’t obtrusive.

The software was straightforward.’ – TAE10

Telecoaches facilitated confidence to exercise

and use the technology (particularly for

those with low levels at start)

‘I gained more confidence than I had [before the

programme]. You [the telecoach] got me started

on it, and I built more confidence after that.

Confidence is what it boils down to. Exercise

more, I get more confidence than I had.’ – TAE5

‘We [participant and his wife] went out [after the

programme] and got a similar type of heart rate

monitor. So now we can actually monitor our heart

rates when we’re doing different activities and

know what it means . . . Ya’ll taught me how to

figure out these different heart rate levels to try

and maintain an aerobic level of exercise.’ – TAE8

Suggestions for improving the

technology

Internet stability caused disconnects in

communication

‘The bad things I’d have to say about it is the WiFi

was cutting out most of the time.’ – TAE5

Technology required a learning curve ‘It took me a couple of weeks if not more, to figure

out what I was doing. Or know how it operated.’ –

TAE9

Self-regulated exercise group

Themes Sub-theme Supporting quotes

Challenges that affected

exercise adherence

Technical issues caused frustration ‘I couldn’t get the equipment to respond the way I

wanted it to . . . It was frustrating trying to get the

tech to work. After my expectations floundered,

I just gave up.’ –SRE2

Desired assistance/support ‘‘It’s going to require people with Parkinson’s this

advanced to have some assistance. Whether it be a

fitness trainer or family member whatever they’re

gonna just about have to.’ – Wife of SRE5

‘I think it’s a great idea, but I think it would be even

better if I was not alone. Because I’m a people’s

person, and I would enjoy having someone exercise

with me.’ – SRE6

Beginning of the programme identified as a

difficult obstacle to adherence

‘It was just a little difficult to get setup . . . It would

have helped to have someone for at least two

times to be sure I was doing things correctly or

not.’ – SRE6

Negative perceptions of exercise ‘Those exercises I’m not real excited about, but I do

know I need some kind of consistent exercise.’ –

SRE4

‘Going to a gym, you have more options. You can

exercise every muscle in your body with the

number of machines they have. And this [pro-

gramme] is not going to do that. However, it’s

more convenient.’ – SRE3

(continued)

62 Journal of Telemedicine and Telecare 26(1–2)



Table A1. Continued.

Themes Sub-theme Supporting quotes

Health conditions and falls (unrelated to the

intervention) acted as barriers to exercise

‘The muscles and the joints both [felt soreness/pain].

I wasn’t used to doing it.’ –SRE4

‘After I had a fall, I didn’t feel like doing it, and I knew

I couldn’t do it with the thing on my bike hitting my

back. It just wasn’t working.’ – SRE10

Potential benefits of telehealth Monitoring/feedback, convenience and

accountability

‘‘I liked the convenience of it [the programme]. Being

able to do it in the home and not have to drive

somewhere like a gym.’ – SRE3

‘It was nice knowin’ that it ya’ll could watch what

I was doin’.’ – SRE7

‘I like the openness of the program[me], you can do

it when you want to do it. It makes you responsible

for your own exercise.’ –SRE8

TAE: telecoach-assisted exercise; SRE: self-regulated exercise.
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