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Abstract

Objective: Mobile health (mHealth) technologies are emerging to support the delivery of pulmonary rehabilitation (PR). This
study aimed to explore the ease of use, satisfaction and acceptability of an Australian mobile pulmonary rehabilitation app
(m-PR™) in people with chronic obstructive pulmonary disease (COPD).

Methods: In this mixed methods observational study, participants with COPD were recruited following PR assessment.
Participants were educated on m-PR™ which contained symptom monitoring, individualised exercise training with exercise
videos, education videos, goal setting, health notifications and medication action plan. Participants used m-PR™ for 4–8
weeks. At baseline, participants were surveyed to assess level of technology engagement. At follow-up, participants com-
pleted the system usability survey (SUS), a satisfaction survey and a semi-structured interview.

Results: Fifteen participants (mean age 70 [SD 10] years, 53% female) completed the study. Technology usage was high with 73%
(n= 11) self-rating their technology competence as good or very good. The SUS score of 71 (SD 16) demonstrated above average
perceived usability of m-PR™. The satisfaction survey indicated that 67% (n= 10) enjoyed m-PR™ and 33% (n= 5) were neutral.
Most participants found the different m-PR™ components somewhat easy or very easy to use (range 69–100%) and somewhat
helpful or very helpful (range 76–100%). Interview responses revealed that m-PR™ elicited divergent feelings among partici-
pants, who reported both positive and negative feelings towards the app’s features, the effort required to use it and data security.

Conclusion: The majority of participants found m-PR™ enjoyable, easy to use and helpful in managing their COPD. Further
research is warranted to understand the effectiveness of mHealth to deliver PR.
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Introduction
Pulmonary rehabilitation (PR) is an effective non-
pharmacological intervention for people with chronic
obstructive pulmonary disease (COPD).1 Barriers to access,
uptake, attendance and completion of traditional outpatient
PR programs are well documented.2 Home-based programs
are a safe and feasible alternative to outpatient PR programs
to improve availability and access3 and are comparable to out-
patient PR in reducing dyspnoea and improving exercise cap-
acity and health-related quality of life (HRQoL).4,5

With increasing use of mobile health (mHealth) technol-
ogy, providing a comprehensive digitalised PR program is
now possible and has the potential to expand access to
PR. People with COPD report a substantial engagement
with technology and willingness to use technology-assisted
PR6 and short-term PR programs using mHealth technology
have now been developed and tested in multiple coun-
tries.7–13 Of the studies to date, three have included some
element of user experience and satisfaction testing of the
mHealth PR programs with general acceptability being
reported.8,9,12 The mobile PR app (m-PR™) is the first
Australian specific mHealth PR program which allows
people with COPD to complete a home-based PR
program supported by mHealth technology. Guidelines
for reporting of mHealth interventions outline the import-
ance of user experience testing and user feedback during
the design process before investigating effectiveness,14

therefore this formative study was undertaken as part of
the m-PR™ development process. The aim of this study
was to determine the ease of use, satisfaction and accept-
ability of m-PR™ in people with COPD.

Methods

Study design and participants

This mixed methods observational study was conducted
between November 2020 and November 2021. A conveni-
ence sample of participants with COPD was recruited fol-
lowing an initial PR assessment (either in-person or via
teleconsultation) at three sites in Sydney, Australia. Any
patient with COPD aged over 40 years was invited to
take part in the study if they were willing and had access
and ability to use a smartphone and had a data plan.
People were excluded if they had: supplemental oxygen
requirements during the exercise assessments or training
procedures; limited skills in the use of mobile technology;
or limited English language.

Intervention

The m-PR™ platform was co-created by a team of technol-
ogy and health experts together with consumers. Software
engineers from the Australian eHealth Research Centre
(Commonwealth Scientific and Industrial Research

Organisation [CSIRO]) built the platform based on the
material design framework (https://m3.material.io/). The
software is available on the Apple App Store (iOS) and
the Google Play Store. The health experts consisted of aca-
demics and multi-disciplinary clinicians who are considered
specialists in the field of PR. The m-PR™ platform contains
both a patient app (being evaluated during this study) and a
clinician web-based portal. The patient-facing m-PR™ app
consists of daily monitoring of COPD symptoms, a tailored
individualised exercise program with demonstration videos,
education videos, medical management through a virtual
“Lung Foundation Australia” action plan15 and goal
setting for behaviours such as increasing daily physical
activity levels and reducing smoking. Patient-reported
outcome measures being the COPD Assessment Test
(CAT) and the Modified Medical Research Council
Dyspnoea Scale (mMRC) were also integrated within the
m-PR™ app with users prompted to complete on a
weekly or daily basis respectively. Health coaching was
provided through regular in-app notifications and through
weekly contact with the physiotherapist. The m-PR™ clin-
ician portal allows the clinician to upload individualised
exercise prescription and educational videos, track each
participant’s progress and also provide consistent data
capture across the participating PR programs. Further
details of the m-PR™ platform components are available.16

Participants were provided with a 30-min education session
about how to use m-PR™, and were asked to engage daily
with the m-PR™ app for 4 to 8 weeks whilst completing
their standard 8 week PR program. The 4–8 weeks duration
was given as an option as within 4 weeks of using the
m-PR™ app all the possible functionalities within the app
would have been used by the participant. The standard
PR program was completed either in the centre with twice
weekly exercise sessions with one face-to-face education
session or independently at home with twice weekly exer-
cise sessions, once-a-week telephone support and education
provided through the m-PR™ app. Weekly contact with the
physiotherapist was provided either in the centre or via tele-
phone to address any questions the participant had about
using the m-PR™ app or general questions about their PR
program. Participants were also able to contact the physio-
therapist by telephone at any point if they had any questions
about the m-PR™ app or their general PR program.

Data collection

Demographic and clinical characteristics. Baseline demo-
graphic information collected included age, sex, smoking
history, and comorbidities. At baseline, all participants
either completed spirometry or had recent spirometry
results (within the last 6 months if clinically stable)
recorded. Baseline technology engagement was assessed
with a custom-designed survey (in appendix), wherein par-
ticipants indicated which devices they access, the frequency
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of use, use of their devices to access other types of digital
information (e.g., shopping, banking, health information)
and their self-rated mobile technology skill competency.

Outcome measures

Participant satisfaction survey. A custom-designed satisfac-
tion survey (in appendix) was used to explore participants’
experience with the m-PR™ app. The survey contained
four primary questions with responses on a 5-point Likert
scale and one open-ended question. The questions were
designed to determine the degree of enjoyment of using
the m-PR™ app, the perceived ease and helpfulness of uti-
lising different components of the m-PR™ app, and the
helpfulness of the m-PR™ program at improving motiv-
ation to exercise and at monitoring and managing COPD
symptoms. The closed-ended questions required partici-
pants to tick a box in response to each question. The open-
ended question enabled participants to express in writing
which parts of the m-PR™ app they found helpful or not
helpful.

System usability scale. Participants rated their ease of use
with the m-PR™ app via the System Usability Scale
(SUS) which is a ten-item scale giving a global view of sub-
jective assessment of usability of digital systems.17

Responses were on a five-point Likert scale and scores
ranged from 0 to 100, with 100 representing the best
score17 and a score of 68 or higher indicating an above
average SUS score.18

Participant interviews. Participants were invited to complete
an individual, semi-structured interview via tele-conference,
telephone or in-person, with a study researcher (SW) with
extensive clinical and research experience in PR, to
explore their experiences of using the m-PR™ app. A semi-
structured interview guide (in appendix) was developed to
determine acceptability of the m-PR™ app. Open-ended
and probing questions allowed in-depth discussion.
Interviews were audio recorded and transcribed verbatim
using an external transcription service. Transcripts were dei-
dentified by each participant being assigned a code. The the-
oretical framework of acceptability (TFA) (version 2)19 was
used as amulti-faceted construct to determine the acceptabil-
ity of the m-PR™ app to people with COPD.

Data analysis

Participant characteristic data and outcome data were ana-
lysed using descriptive statistics of mean and standard
deviation (SD) for continuous variables and numbers
and percentages for categorical variables (IBM SPSS
Statistics 27).

Satisfaction Survey: Each question in the participant satis-
faction survey was evaluated separately and the absolute

number and percentage of responses were determined for all
participants across each scale. The anchor responses of the
5 point scale were grouped to provide a three level response.
For example, when analysing the outcome of “enjoyment”:
the “not at all enjoyable” was labelled as “not enjoyable”,
the “neither” enjoyment level was labelled as “neutral”, and the
“somewhat enjoyable”, “enjoyable” and “very enjoyable”
were labelled as “enjoyable”. When analysing the outcome
of ease of use and helpfulness, “very difficult / very unhelp-
ful” and “somewhat difficult / somewhat unhelpful” were
merged into “difficult / not helpful”, “neither” were labelled
as “neutral”, “somewhat easy / somewhat helpful” and
“very easy / very helpful” were labelled as “easy/helpful”.
Scores were then determined for each question by allocating
a “−1” to “not enjoyable/difficult/not helpful, “0” to “neutral”
and 1 to “enjoyable/easy/helpful” with an average score and
SD determined.

Participant Interviews: We conducted a systematic ana-
lysis of the interviews using a framework-based approach
with five steps: 1. Familiarisation of the transcripts: A
study researcher (MD) reviewed all transcripts identifying
patterns and divergent views; 2. Identification of a thematic
framework: From the initial coding, two study researchers
(MD, ZM), both with extensive clinical and research
experience working with patients with chronic respiratory
diseases, identified key issues and concepts arising from
the transcripts, applying these to the seven constructs of
the TFA (v2); 3. Indexing: A study researcher (MD)
applied single passages of text from all transcripts to the
TFA (v2) which was reviewed and discussed by a different
study researcher (ZM); 4. Charting: Two study researchers
(MD, ZM) independently rearranged data according to the
TFA, then finalised this step through an iterative process
and presentation to a third researcher (SW); 5. Mapping
and interpretation: Two study researchers (MD, ZM)
explained the findings.20

Results

Participant flow and characteristics

The flow of the study participants is presented in Figure 1.
Fifteen out of 18 participants completed the study. Three
participants did not complete the study with two partici-
pants withdrawing consent and one participant unable
to be contacted after agreeing to participate. Participant
characteristics are shown in Table 1. Participants had
mild-to-severe COPD, a high proportion of co-morbidities
and rated themselves as having good technology skills.

Participant satisfaction survey

The level of enjoyment experienced by participants using
the m-PR™ app is presented in Table 2. Of the fifteen
participants, 10 (67%) participants scored “enjoyable”,
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5 (33%) participants were neutral and there were no partici-
pants scoring “not enjoyable”. The ease of use and the help-
fulness of the m-PR™ app is reported in Table 3. All
participants who responded to the set of questions on
“ease of use” found the education video component and
communicating with the therapist component “somewhat
easy” or “very easy”, with the latter component also
found to be helpful to all participants. The exercise
program component had the lowest mean score for ease
of use (mean [SD] 0.46 [0.9]). Table 4 presents the per-
ceived helpfulness of using different components of the
m-PR™ app to improve COPD self-management. Most of
the participants found the app “somewhat helpful” or
“very helpful” for all the self-management factors, particu-
larly “understanding of education topics”, “motivation to do
the exercise program” and “motivation to take more steps
each day”. Eleven of the 15 participants provided text-
based comments in the survey on what they found
“helpful” or “not helpful” about the m-PR™ app which
has been included in Table 5. The major components that
participants stated they found helpful were the education
resources, the weekly contact with the physiotherapist,
and the added incentive the m-PR™ app provided to help
them complete tasks. The survey also identified that some
participants found the m-PR™ app complex with the tech-
nical aspects being challenging.

System usability scale

The SUS mean score of 71 (SD 16) demonstrates an above
average score for the perceived usability of the m-PR™ app.

Figure 1. Participant flow.

Table 1. Participant characteristics.

Characteristic
All participants
(n= 15)

Participants who
completed
interviews (n= 12)

Age (yr), mean (SD) 70 (10) 69 (11)

Sex, no. of female (%) 8 (53) 5 (42)

Lung function, mean (SD)

FEV1 (l) 1.57 (0.62) 1.66 (0.65)

FEV1 (% predicted) 62 (18) 64 (17)

FVC (l) 3.18 (1.03) 3.23 (1.14)

FVC (% predicted) 97 (23) 95 (24)

FEV1/FVC (%) 53 (18) 56 (19)

Severity of COPD, n (%)a

GOLD 1 4 (27) 3 (25)

GOLD 2 9 (60) 8 (67)

GOLD 3 2 (13) 1 (8)

GOLD 4 0 (0) 0 (0)

(continued)
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Participant interviews

Twelve participants consented to be interviewed following
completion of the user testing. The interviews ranged in
duration from 20 to 46 min (mean 33 min). Characteristics
of participants who were interviewed are presented in
Table 1 together with characteristics of the entire group.
Participant quotes mapped to the TFA (v2) are presented in
Table 6, with an indication after each quote on the partici-
pant’s enjoyment level from the m-PR™ app survey data.

The m-PR™ app elicited divergent feelings among parti-
cipants, who reported both positive and negative acceptabil-
ity. Some participants liked the m-PR™ app features which
tracked their progress,motivated them to exercise,monitored
their symptoms and had educational components (e.g., edu-
cational videos). Participants also felt the m-PR™ app may
help them to maintain their exercise program on completion
of PR. However, some participants said they found the
m-PR™ app contained too much information, they would

miss the in-person interaction if they only used the m-PR™
app to complete their PR program, and it may be too difficult
to use for those people unfamiliar with technology.

Some participants reported that using the m-PR™ app
required minimal effort, whereas other participants per-
ceived the m-PR™ app as requiring too much effort, with
increased burden commonly due to too much information
presented or technology problems. Participants expressed
mixed views on sharing personal information and the
need for data security.

Most participants reported that they understood the inter-
vention and what was involved with using the m-PR™ app,
although many said they were not compliant with all
aspects of the m-PR™ app during user testing. Most parti-
cipants perceived the m-PR™ app would be effective in
delivering PR and felt confident that they would be able
to participate in the program via the m-PR™ app, particu-
larly those who were familiar with technology and willing
to explore the m-PR™ app.

Discussion
There is limited research examining the user experience of
mHealth platforms to deliver PR in people with COPD and
this is the first study to examine the user experience of an
Australian mobile pulmonary rehabilitation app
(m-PR™). The findings of this study indicate that the
majority of participants found the m-PR™ app enjoyable,
easy to use and that the components helped to support
their COPD self-management. The interview data indicated
overall satisfaction with the m-PR™ app, however, there
were differing opinions on the app’s features, the effort
required to use it and data security.

Overall, 67% of the participants found the m-PR™ app
enjoyable whilst 33% were neutral. This level of enjoyment
is similar to a previous study that reported high levels of sat-
isfaction with a mHealth PR program in a small sample of
participants.12 The perceived enjoyment in utilising tech-
nology includes physiological, cognitive, and psycho-
logical components that are closely interconnected to each

Table 1. Continued.

Characteristic
All participants
(n= 15)

Participants who
completed
interviews (n= 12)

Comorbidities, n (%)b

Musculoskeletal 8 (53) 6 (50)

Respiratory 9 (60) 8 (66)

Cardiovascular 8 (53) 7 (58)

Cancer 2 (13) 2 (17)

Mental 4 (27) 4 (33)

Metabolic 5 (33) 4 (33)

Other 11 (73) 9 (58)

Self-rated technology skill, n (%)

Poor 0 (0) 0 (0)

Adequate 4 (26) 3 (25)

Good 9 (60) 7 (58)

Very good 2 (13) 2 (17)

Legend: COPD: Chronic Obstructive Pulmonary Disease; FEV1: forced
expiratory volume in 1 s; FVC: forced vital capacity.
aClassification of severity of COPD is determined according to the GOLD
Report. (21) GOLD 1 - mild: FEV1≥ 80% predicted. GOLD 2 - moderate: 50%
≤ FEV1 < 80% predicted. GOLD 3 - severe: 30%≤ FEV1 < 50% predicted. GOLD
4 - very severe: FEV1 < 30% predicted.
bMultiple responses possible.

Table 2. The enjoyment level of the m-PR™ app.

Participants n (%) Mean Score (SD)

0.67 (0.49)

Not enjoyable 0 (0)

Neutral 5 (33)

Enjoyable 10 (67)

The mean score was calculated from an allocation of: −1 (not enjoyable), 0
(neutral), or 1 (enjoyable).
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other. In the process of performing activities, enjoyment is
likely to be experienced when a balance between skill and
challenge is achieved.21 Interestingly, when the participants
who rated their enjoyment as “neutral” were questioned

about why their enjoyment was “neutral”, they remained
positive describing their experience as being “useful”,
“OK” and “satisfactory”. This level of enjoyment with the
m-PR™ app is not dissimilar to a study exploring another
COPD self-management app in the Netherlands22 which
had a mean satisfaction level of 7.7 (SD 1.7) on a scale of
1 to 10 (with 1 representing not being satisfied at all, to
10 representing being very satisfied).22

The majority of the participants considered all m-PR™
components easy to use, particularly for the “education
videos”, “communicating with the therapist”, “daily moni-
toring” and “exercise videos” components. A similar result
was found for the helpfulness of these components. These
findings related well to the SUS score of 71 (SD 16)
which also indicates an above average result for overall per-
ceived usability of the m-PR™ app. The component with
the lowest score in this section was the ease of use of the
exercise program itself. Similar feelings about the exercise
component of mHealth PR apps have been previously
reported.9 Given participants have to actively engage in
this component by both completing the exercises and
recording the dosage information, it is likely that this was
the most complex task that was undertaken on the
m-PR™ app and is the functionality that, in the future,
people with COPD should be well supported about at the
start of a program.

The self-management factors outlined in Table 4 had
more variability in how people found them helpful, with
the highest ranked factor being “understanding of education
topics” and the lowest being “ability to manage your symp-
toms”. The latter result may be because the participants
did not perceive that the management functions in the app

Table 4. Number of participants who found the different
components of the m-PR™ app helpful to use to improve
self-management.

Factors
Participants
n (%)

Mean
Scores (SD)

Motivation to do the Exercise
Program

10 (71) 0.57 (0.8)

Motivation to take more
steps each day

9 (75) 0.58 (0.8)

Understanding of education
topics

13 (93) 0.93 (0.3)

Ability to monitor your
symptoms

9 (64) 0.43 (0.9)

Ability to manage your
symptoms

8 (57) 0.50 (0.7)

-The number of responders to each question varied and has been indicated
below:
-Total numbers who responded to each component: Motivation to do the
Exercise Program (n= 14); Motivation to take more steps each day (n= 12);
Understanding of education topics (n= 14); Ability to monitor your symptoms
(n= 14); Ability to manage your symptoms (n= 14).
-Scores were calculated from an allocation of:−1 (not helpful), 0 (neutral), or
1 (helpful).

Table 3. Number of participants who found the different components of the m-PR™ app easy to use and helpful to use.

Ease of Use Helpful to Use

Participants n (%) Mean Scores (SD) Participants n (%) Mean Scores (SD)

Daily Monitoring 14 (93) 0.87 (0.5) 12 (86) 0.71 (0.7)

Exercise Program 9 (69) 0.46 (0.9) 10 (76) 0.69 (0.6)

Exercise Videos 10 (83) 0.75 (0.6) 11 (92) 0.92 (0.3)

Education Videos 11 (100) 1.00 (0) 11 (92) 0.92 (0.3)

Communicating with the therapist 9 (100) 1.00 (0) 9 (100) 1.00 (0)

-The number of responders to each question was different and has been indicated below:
-Total numbers who responded to each “ease of use” component: Daily Monitoring (n= 15); Exercise Program (n= 13); Exercise Videos (n= 12); Education
Videos (n= 11); Communicating with the therapist (n= 9).
-Total numbers who responded to each “helpful to use” component: Daily Monitoring (n= 14); Exercise Program (n= 13); Exercise Videos (n= 12); Education
Videos (n= 12); Communicating with the therapist (n= 9).
-Scores for “ease of use” were calculated from an allocation of: −1 (difficult), 0 (neutral), or 1 (easy).
-Scores for “helpful to use” were calculated from an allocation of: −1 (not helpful), 0 (neutral), or 1 (helpful).
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(such as exercise training) changed symptoms such as
breathlessness given the short-time frame in which they
may have used the app (e.g., 4 weeks). Interestingly, in a ran-
domised controlled trial of the MyCOPD online platform,23

in which participants’ knowledge, skill and confidence for
self-management was measured with the patient activation
measurement (PAM), participants demonstrated a greater
PAM level after 12weeks of PR usingMyCOPDwhen com-
pared to usual care. This finding suggests that it may take
time to master self-management skills and change health
behaviours which is understandable given the complexity
of tasks required to improve or maintain wellbeing in
people living with COPD.

Similar to other mHealth app feedback,8,9,24 participants
provided amixture of positive and negative comments on the
aspects they found helpful about the m-PR™ app (Table 5),
and on the acceptability of components of the m-PR™ app
(Table 6). Overall our findings build on previous work that
has reported generally positive user experience and satisfac-
tion in using mHealth platforms to deliver PR8,9,12 with our
study indicating participants enjoyed the delivery of educa-
tion through these platforms andwere motivated by the tech-
nology to complete tasks and track progress. However, we
have also determined that this innovative model of PR deliv-
ery may not be suitable or acceptable to all patients, particu-
larly those who enjoy in-person interactions or who find

Table 5. Respondent comments on the satisfaction survey of the helpful and unhelpful parts of the m-PR™ app.

Respondent comment Sex/Age Enjoyment level

Positive It gave you an incentive to complete tasks. Female, 65 Enjoyable

The app is like having a physio sitting on your shoulder which I felt prompted me
to do the exercises daily.

Female, 60 Enjoyable

I found the weekly phone calls useful. Female, 75 Enjoyable

I liked the educational pieces. Female, 52 Enjoyable

Very helpful to still have contact with the clinician and not be on own. Male, 78 Enjoyable

The exercise videos are very basic and once seen them don’t need to look at them again. Male, 78 Enjoyable

It took some time getting used to the process of recording elements of the exercise
program, eg walking - however after downloading Google’s pedometer app, this was
simplified greatly.

Male, 82 Neutral

Found the “how to breath” during activity video’s really helpful and would be good to put in
the “weekly rehab”.

Male, 78 Enjoyable

I didn’t believe it would/should be enjoyable perse. The functions were easy to use
or maybe fun.

Male, 50 Neutral

It was very handy to have access to all the videos information, guides and measures. Female, 64 Neutral

Negative The app was confusing at times, too many things to go through to get where you
wanted to go. The mindfulness sessions were too short.

Female, 78 Enjoyable

I found it difficult to put in the exercises as it didn’t roll over each day, I found
I had to manually select the day I was exercising.

Female, 52 Enjoyable

Not enough definition/choices for “breathing” and “sputum colour” options in
daily symptoms.

Male, 67 Enjoyable

The play button is too close to the progress bar, some people need/like bigger screen. Male, 50 Neutral

Because I needed assistance to use the app I personally didn’t find it helpful. Male, 85 Neutral

Would be useful to have new exercise videos or ones that changed every month or gave
new options.

Male, 78 Enjoyable

Wootton et al. 7



Table 6. Consumer acceptability of the m-PR™ app.

Component
Construct of TFA Indicative quotes highlighting a range of responses to the m-PR™ app’s acceptability positive negative

1. Affective
Attitude

I found the app was like your physiotherapist on your
shoulder because it gave you the motivation to do your
exercises for the day because you knew that you were
being watched. So, I thought it was great. It was a great
motivational tool…(female, 60 years, enjoyable)

I have to say that I did feel, whether it was guilty or just
anxious, like oh god, (the physio) needs this and I’ve
got to get out and do it, and I thought it was to do all of
this all on every single day, and I just couldn’t manage
it. (female, 52 years, enjoyable)

My concern is motivation, and we all have problems with
that, is to keep those exercises going when I’ve finished
with the program. So the app could be useful for that.
(female, 74 years, neutral)

I would like to be able to open up the app and look at the
series of things that were required exercise-wise to
maintain a certain state of health with a respiratory
condition, just follow the steps, follow the instructions
without any other distracting things like having to go
back to the instructional videos to check on this or check
on that…. I would like to see an app that just does that;
just runs through the - a series of exercise for the day.
(male, 85 years, neutral)

I felt it was great to have all the different things that they
had in there, so that the monitoring of symptoms and
the exercise and the information I think it’s quite a
comprehensive that’s very helpful to have that all in the
one spot. (female, 64 years, enjoyable)

It’s like I’ve got someone on tap there. I’ve got some
support during it, just from the app alone. I know it’s not
specific and it can’t tell me to increase on a specific day
or whatever, but it’s something that I can refer to to help
me along, to get me going, just as a reminder just to
slow down or get the breathlessness to a scale of four
(male, 67 years, enjoyable)

I mean to me, the most – the thing about pulmonary rehab
is sort of a chance for some interaction with other
people, chatting, hello, how are you going and that sort
of thing. (male, 76 years, enjoyable)

It was useful in that it helped me track my symptoms and it
triggered when I needed to see the doctor or activate my
action plan. (female, 74 years, neutral)

I did watch some videos……. if you were dealing with
people who were just doing it all remotely via the app,
then that would be very helpful. (female, 64 years,
enjoyable)

2. Burden I must admit I found it pretty straight forward once I had
been introduced to the system. (male, 82 years, neutral)

I don’t know if there’s anything simpler but I’d say the
simple the better when you get to the – particularly the
over 70 s. (female, 75 years, enjoyable)

I didn’t find it too complicated. I’m a person who’s still
working pretty much full time, and I’m on a computer all
day, and I use lots of different apps, so it might be
different for someone who’s not so familiar with such
things, but for me, I find it fine.(female, 64 years,
enjoyable)

She probably prescribed it right, I may not have interpreted
it right. I had looked at it as being it was what I had to
do daily, and for me, it was too much. (female, 52 years
enjoyable)

I found the app easy to use. I like the app. I liked phrase of
the day. I felt some of the questions probably didn’t
relate to me but no, I found it great… like the phlegm
and coughing up sputum and stuff, things like that.
(female, 60 years, enjoyable)

I did all the things that (were) recommended. I download –
sort of logged out of the app and downloaded it again. I
tried everything possible, and it just, I just couldn’t get
through to the rehab (section). (male, 67 years,
enjoyable)

3. Ethicality It wouldn’t worry me at all (having personal information You wouldn’t want to be going into the detail of the
security, you’d just want people to know or as a person,

(continued)
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Component
Construct of TFA Indicative quotes highlighting a range of responses to the m-PR™ app’s acceptability positive negative

stored on the App and therefore on the server) (female,
60 years, enjoyable)

you would just want to know that a) a hack is not going
to be able to get the data as it’s trans versing the
internet and b) that the only people seeing the data are
clinicians and that the servers are obviously secure, i.e.,
don’t want the data getting out to who it shouldn’t be
getting out to (male, 50 years, neutral)

It doesn’t concern me at all [name being connected to this
type of e-health platform]. (male, 78 years, enjoyable)

There’s nothing really personal in this thing anyway. If
someone knows that I cough a bit then what the hell so
in this case I wouldn’t worry. But I would generally be
careful about making information available………..I
don’t like Big Brother watching over me. (male, 76 years
enjoyable)

I’d like to know that this is secure because it’s my medical
information. (male, 50 years, neutral)

4. Intervention
Coherence

I think it’s wonderful. It’s got the exercise – you tap on the
exercise that’s a really great way to look at that and see
what works and what doesn’t. (male, 67 years,
enjoyable)

I’m notoriously bad at doing exercise and all these things,
so I confess that I didn’t use it every day, and sometimes,
I skipped those first things and just went and used the
recording walk I was doing or something like that. But
when I first got the app, I was doing that. (female, 64
years, enjoyable)

I thought that was great. Because if you’re doing a regular
training, you know you’ve got to do three lots of 10 with
a certain weight, but it’s good to have this program in
front of you so you that you can count – you can fill it out
as you go and know where you are, and if you want to
increase the weight you increase the weight or go down
or whatever, so I think that’s great. I love it. I love that
exercise part of it. (male, 78 years, enjoyable)

So I didn’t worry too much about the breathlessness scale
and notifications, educational settings were more
straight forward and the other things, the stretches,
well, that part of the exercise program. The effort scale, I
didn’t really do that. (male, 82 years, neutral)

5. Opportunity
Costs

The walking, the problem I have with that is that I’m
walking all day. I stop and start, stop and start, stop and
start. It’s not - I’m not doing a structured walk – if I’m
doing a structured walk, I’d probably use it and that
would be fine, but if I’m not going on a structured walk,
I’m simply walking around up the shops or around the
shops or around the garden or whatever, I can’t keep –
or golf, I can’t keep turning it on and off, that’s the
problem.(male, 78 years, enjoyable)

When I had no appointments and I wasn’t time poor, I just
picked up the iPad and I did these daily symptoms and
then I went on and I put my exercise. How long it took
me to walk, what steps I did, how many lunges, any of
the myriad of exercises. (male, 69 years, enjoyable)

6. Perceived
effectiveness

It’s pretty much the same [comparing to centre PR] except
I don’t have a treadmill and I don’t have a cycle, so now,
I mean my exercising at home is down to two-kilogram
weights, which I’ve already had, and just sort of making
sure I sit down and use the weights (male, 76 years,
enjoyable)

Certainly if I get sick again, and I’m hoping I won’t, that – to
be able to look at those measures, that would be
probably good. (female, 74 years, neutral)

(continued)
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technology too difficult to use.A future avenue for research is
to determine who is best suited to participating in PR via an
app together with measuring consumer adherence and
engagement with the technology.

There are some limitations to this study. A convenience
sample of COPD patients attending PR programs was used
and recruitment was hindered due to COVID-19 restrictions
resulting in a small sample size whichmay undermine the val-
idity of the study findings. Participants in this study had
mild-to-severe COPD, and therefore the findings of this
study might not be transferable to people with severe-to-very
severe COPD or those on long-term oxygen therapy, and
future studies should explore how patients with a higher
disease burden or those that use supplementary oxygen
during exercise experience receiving PR via mHealth technol-
ogy.All participants from this study self-rated their technology
skills as at least beingadequate, creatingapotential samplebias
of technology-engagers and therefore the study findings may
not be applicable to COPD patients with limited technology
skills. This bias might be due to the nature of the study: parti-
cipantswilling toengagewithmHealthwerehighly likely tobe
familiar with mobile technology, i.e., technology-engagers
themselves in life. Although this might be a limitation in
terms of sample bias, in clinical practice it is likely that
mHealth technology will be of more benefit to patients who
are reasonably confident in their technology skills.

In conclusion, this user experience study has indicated
that the majority of participants found the m-PR™ app
enjoyable, easy to use and helpful in managing their
COPD. Furthermore, the study provided useful information

about the components of the m-PR™ app which people
with COPD are willing to engage to improve self-
management. These results suggest that mHealth programs
are an acceptable way to deliver a digitally enabled PR
program at home or in a centre, to people with COPD
who have adequate technology skills.
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Table 6. Continued.

Component
Construct of TFA Indicative quotes highlighting a range of responses to the m-PR™ app’s acceptability positive negative

7. Self-efficacy I just played with it, and I guess I’m experienced enough – I
really am a bit of a phobe, so if a – it took me a while,
but I’m getting more adventurous on the
phone………….So I just explored the app and found
things that way. (male, 67 years, enjoyable)

I think as long as the patients are willing to actually play as
such, as in press buttons and have a look and see what
it’s doing, they’ll probably figure it out reasonably
quickly. I think it’s a great program, it’s fantastic. (male,
50 years, neutral)

I generally found it easy to use once I played with it a bit
and found my way around it, and good. (female, 64
years, enjoyable)

But I tended to just keep exploring, pressing buttons and
exploring. But it didn’t take me long to find my way
around, that wasn’t an issue. (male, 78 years, enjoyable)

TFA v2= Theoretical Framework of Acceptability version 2 19
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