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Introduction: Pulmonary tele-rehabilitation (PTR) is an effective treatment for patients with chronic obstructive pulmonary disease
(COPD). However, determinants of sustained motivation and adherence have been sparsely investigated.

Aim: This study examined how motivation and engagement evolved throughout 25 weeks of a maintenance PTR program in patients
with moderate to very severe COPD.

Methods: In a qualitative study with a longitudinal recurrent cross-sectional design, 11 individual semi-structured interviews were
conducted after 10 week of Homebased Pulmonary Rehabilitation (HPR) or PTR intervention and 10 interviews were conducted after
25 weeks into the maintenance PTR program with 16 patients participating in a randomized controlled trial on pulmonary tele-
rehabilitation at Hvidovre Hospital, Denmark. The interview guide and initial coding framework were directed by the Theoretical
Domains Framework in a deductive content analysis. An unconstrained matrix, based on inductive principles, was used to capture
categories across multiple domains.

Results: Three main categories emerged: (1) Acceptance and Hope, (2) Physical Factors, and (3) External Support. Over time,
participants developed greater acceptance of COPD, transitioning from fear-driven motivation to sustained engagement through
improved coping strategies. Easy PTR access, continuous therapist, and peer support were key factors in maintaining adherence.
Conclusion: Over the course of 25 weeks, motivation evolved from fear-driven to autonomous, reflective engagement. The results
emphasize the importance of external support and tailored environments like remote delivery methods for long-term adherence to
maintenance PTR programs.
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Introduction

Globally, Chronic Obstructive Pulmonary Disease (COPD) is one of the top four leading cause of death and is
characterized by persistent airway obstruction and symptoms like breathlessness, cough, increased mucus production,
and fatigue."> Pulmonary Rehabilitation (PR) is essential in COPD management’ and defined by American Thoracic
Society/European Respiratory Society as:

A comprehensive intervention based on a thorough patient assessment followed by papatient-tailored herapies that include, but
are not limited to, exercise training, education, and behavior change, designed to improve the physical and psychological
condition of people with chronic respiratory disease and to promote the long-term adherence to health-enhancing behaviors.*

Patient Preference and Adherence 2025:19 3573-3587 3573
Received: 24 June 2025 © 2025 Olsen et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
A and incorporate the Creative Commons Attribution — Non Commercial (unported, v4.0) License (http://creati li /by-nc/4.0/). By accessing the work

Accepted: 16 October 2025
Published: 12 November 2025

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press lelted provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0009-0004-3341-9083
http://orcid.org/0000-0002-7651-0897
http://orcid.org/0000-0003-1468-2869
http://orcid.org/0000-0001-5464-4088
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/4.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Olsen et al

However, less than 30% of patients with COPD complete PR due to barriers such as transportation, mobility
issues, exacerbations, and low motivation.”® Thus, emerging PR methods like Home-based Pulmonary
Rehabilitation (HPR) and Pulmonary Tele-Rehabilitation (PTR) are proposed, offering outcomes comparable to
traditional center-based rehabilitation, and achieving higher participation rates.” Especially, the COVID-19 pan-
demic has accelerated the interest to utilize these new PR delivery methods as they address several of the well-
known barriers to traditional center-based PR programs like transportation and mobility barriers while still
maintaining communication between patient and health professionals.'® HPR consists of PR in the patients’
home while PTR is PR performed via a technological device such as a tablet screen, also often from the patients’
home -11:12

While short-term PR benefits are well-documented, studies indicate that health gains decline after 12 months without
continued supervised exercise.'*'* Maintenance programs can support long-term improvements but face adherence
challenges, with dropout rates increasing over time from 27% to 53%.'*"'” Qualitative studies have shown that lack
of motivation for physical exercise, long commute to a rehabilitation center, daily fluctuating respiratory symptoms, and
frequent exacerbations, especially those requiring hospitalization, are emphasized as main factors affecting motivation
and adherence negatively.'”'®

To address these challenges, new models of delivering short-term PR and maintenance programs have been proposed
with the use of health care technology like tablet-based video-conference calls.'® Studies emphasize the role of health
benefits, self-efficacy, independence, and user-friendly technology in sustaining long-term adherence and managing
COPD challenges."®° However, they also underscore significant challenges and the current lack of knowledge regarding
whether and how these tablet-based maintenance programs can be successfully integrated into patients’ everyday lives
following a short-term PR program.'® A key factor in this integration is patients’ sustained motivation and engagement,
as these processes are central to maintaining participation in long-term PR.>'** Motivation is defined as a process aimed
at creating and maintaining a specific behavior to achieve a particular outcome, and engagement refers to being
interested, emotionally involved, and/or committed to something.>*** Yet, the evolvement of long-term motivational
factors within supervised group-based exercise maintenance programs via a tablet, particularly following HPR or PTR,
remains unexplored. To the authors knowledge no other studies have qualitatively investigated this specifically on
a group of patients with COPD who are unable to attend center-based PR. Therefore, this study aimed to examine how
perceptions of motivation and factors related to engagement evolve over a 25-week period during a 65-week maintenance
group-based tele-rehabilitation program for patients with moderate to very severe COPD who have declined traditional

center-based rehabilitation.

Materials and Methods

This qualitative study is registered at osf.io, https://osf.io/74sja and was conducted as part of a randomized controlled

trial (RCT) examining the effects of a 10-week intervention with either structured home-based pulmonary rehabilita-
tion (HPR) or group supervised tele-pulmonary rehabilitation (PTR) delivered via tablet (video-conference system),
followed by a 65-week maintenance group-based PTR program offered to all the participants merging the two groups
to one. The tablet enables all participants to see each other during exercise and communicate. All participants
proceeded with their usual medication regimen. The details on the RCT-study can be found in the protocol published
December 22" 2022 at Clinicaltrials.gov, ID: NCT05664945,%° no deviations made to the protocol. This qualitative

2627 \ith semi-structured interviews conducted in two

study used a longitudinal recurrent cross-sectional design,
blocks after the 10-week HPR or PTR intervention program and again 25 weeks into the maintenance PTR program.
This design was chosen to examine the evolvement in motivation and engagement over time, ensuring reliable data and
achieving data saturation in a patient group prone to lower attendance and dropouts during prolonged
interventions.'®?® By using a longitudinal recurrent cross-sectional design, we were also able to address the challenges
posed by high attrition and clinical vulnerability in COPD populations, thereby ensuring an efficient use of research

resources and minimizing the ethical risk of performing interviews not used as would be the risk of a trajectory design.
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Framework

This study applied the latest validated version of Theoretical Domains Framework (TDF),”® a widely recognized
framework in intervention and implementation research. The TDF consists of 14 domains and was developed by an
interdisciplinary team to integrate behavior change theories into a single, accessible framework.?*** In the present study,
TDF was applied to develop interview guides, ensure data saturation, and serve as a preliminary coding framework.

Participants

Patients were recruited from five hospitals in the Capital Region of Denmark during their follow-up assessment at 10
weeks and 25 weeks into the maintenance program (1st May 2023-28th February 2024) using purposive sampling with
maximal variety to ensure diversity in gender, age, socioeconomic status, attendance patterns, and personal factors (eg,
marital status, severity of COPD). The study sought to achieve a gender balance, a broad age distribution, and an equal
representation of participants from HPR and PTR. Eligible patients were adults (>18 years) with COPD in Global
Initiative for Chronic Obstructive Lung Disease (GOLD) groups B, C, or D, unable or unwilling to access and participate
in the conventional out-patient hospital- or community-based PR, due to various reasons like transportation barriers and
low functional capacity, when offered during routine consultation and who had not undergone conventional PR within the
past 24 months. The two physiotherapists (CN and HH) leading the interventions initially identified potential interview
candidates, with final selection determined through discussions within the research team to reflect gender balance,
a broad age range, representation from both HPR and PTR, and to capture a range of perspectives.

Data Generation

The individual interviews were conducted face-to-face by two female and one male physiotherapist (CN, MO, HH), all
experienced in working with patients with COPD. MO had no previous experience in conducting interviews, CN had
minor experience, and HH was more experienced. CN and HH had prior professional relationships with patients, while
MO had no prior involvement. These prior relationships may have facilitated openness and richer responses, but also
risked socially desirable answers, an effect sough balanced by MO. The location of the interviews was based on the
patients’ preference. Data saturation was discussed frequently by the research team based on coverage of the TDF. To
increase variation, sampling was targeted after 14 interviews to underrepresented groups, including men and participants
with higher socioeconomic status, particularly for the 25-week interviews. Seven additional interviews were conducted
with two interviewers present. After 21 interviews, no new information emerged despite varied interviewer constella-
tions, focused sampling, and an adapted interview guide, indicating that data saturation had been reached. Three TDF-
based interview guides, tailored to each intervention group (HPR, PTR, and maintenance PTR) were used. The questions
were developed based on insights from previous studies involving patients with COPD, advise from patients, and
discussions in the research team. After conducting six interviews, the 25-weeks interview guide underwent minor
revisions to simplify language, based on patient feedback. The 10-week interview guides are available in supplementary
material 1.

Data Analysis

The interviews were audio recorded, transcribed verbatim using Express Scribe Transcription Software version 13.24
(NCH Software, Inc., Canberra, Australia) and anonymized using pseudonyms. The analytical method applied was
deductive content analysis, based on Elo and Kyngis® framework, focusing on manifest data.>' This flexible approach,
chosen for its structured steps that enable clear, manageable analysis of large datasets, is particularly suited for
longitudinal studies, allowing for category comparisons across time points.>' Each group of interviews was manually
coded in the software, NVivo version 15, analyzed, and described separately, before comparing the category findings
from the 10-week HPR and PTR interventions with the 25-week maintenance PTR. The initial coding phase was
conducted by MO and every third interview was double coded by either CE (experienced qualitative researcher) or HH
(specialist in pulmonary rehabilitation and experienced qualitative researcher) to broaden the perspective of the data. The
researcher independently identified each meaning unit and analyzed into the domains in the TDF deductively. The few
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coding differences that arose were discussed, allowing multiple perspectives to be considered and consensus to be
reached. For the categorization, an unconstrained matrix based on inductive principles was used to explore insights
across multiple domains. Finally, the categories from the 10 and 25 weeks were compared to identify evolvement or fixed
categories between them. An example of the analysis process is shown in Figure 1.

Ethical Approval

The study was approved by the Danish Data Protection Agency (P-2022-245-13101) and the National Committee of
Ethics, nr: H-22015777 the 22nd of September 2022 and carried out in accordance with the principles of the Helsinki
Declaration. All patients provided written and verbal informed consent in the RCT study. Prior to the interviews, the aim
of the study and the patients’ role in the research project were fully explained verbally and in writing. The patients agreed
to the interviews being audiotaped with their statements anonymized and permission to use anonymized quotes and
informed consent was obtained from all the patients.

Results

Participants Characteristics
A total of 21 patients were invited to participate in the study, 16 accepted and 5 declined due to lack of interest (n=3) and
hospitalization (n=2). See Figure 2 for an overview. Thus, this study included 16 patients (four males and 12 females)

as 2 / program about
nutrition and think to myself that I could do it
much better it’s just a dream. I don’t
acton it, so it’s inc llTlpOl‘(ﬂl“ to me that
there is something omeone who pushes me to|
action”

(Hans, 69 , PTR maintenance)

Meaning Unit:
The informant believes they know
better but struggles to take initiati
independently, relying on a facilitator
to help them get started

Coding:
12. Social Influence

Constructs: Social Support

Need for a
Motivator/Fascilitator

Main Categorization:
External Support

Coding:
8. Intentions

Constructs: stability of
intentions

Subcategorization:
8.1 Opting for Support
Need of a Therapist as a
continuous Motivator

Main Categorization:
External Support

Coding:
4. Belief about Capabilities

Constructs: pecieved
behavioural control

Subcategorization:

4.1 Accept and denial
Level of Initiative or Passivity

Can Impact Retention

Main Categorization:
Accept and Hope

Figure | Coding Tree. Overview of the Analytical Process: From Quote to Main Category. The quote is first rewritten as a meaning unit, which is then coded into three
domains and their constructs within the TDF. Next, an unconstrained matrix is applied, allowing for analysis across the domains, leading to further subcategorization and,

ultimately, the main categories.
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21 potential participants

10 week PTR and HPR

interview

25 week maintenance PTR interview

15 excluded:
4 - dropout from maintenance PTR
2 - hospitalization
2 - rejected without reason
7 - expanded beyond the period for
interview

10 excluded:
sl 7 - ON holiday at interview timepoint
3 - lack of interest

11 participated 10 participated
of these: from the original intervention group:
10 week HPR (n=6) 10 week HPR (n=3)
10 week PTR (N=5) 10 week PTR (n=7)

A total of 5 participants, participated in
both the 10 week interview and the 25
week maintenance interview

Figure 2 Flowchart of the recruitment process.

with COPD, with a mean Forced Expiratory Volume in 1 second (FEV;) of 43.8% (range: 22—72), corresponding to
moderate to very severe airflow obstruction. The patients had a mean age of 71 years (range: 50-86). Ten patients were
living alone. Six patients had never attended PR, while the remaining patients had prior experience with center-based PR.
See Table 1 for further patient details. The interviews were conducted in the period from April 2023 to February 2024.

Main Findings

In total, 21 interviews were conducted with the 16 participating patients as five patients took part in both the 10-week and
25-week interviews. The interviews were distributed across the groups as follows: five (HPR), six (PTR), and 10
(Maintenance). Two interviews were conducted at the hospital and 19 in patients’ homes, with an average duration of

40 minutes.
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Table | Participant Characteristics

Pseudonyms* Interview Time Points; T at Gender | Age | Cohabitation FEVI, Group | Motivation Adherence, Exercise Experience with Attended
Week 10 and T2 at Week 25 into *+1/-) % for PR (0-10 % Sessions per | PR (Never/ PR
Maintenance Program Rating). Week Hospital/
Reported at (Range) Municipality)
TIT2
Tom Tl T2 Male 78 - 38 HPR 8 100 2-3 Never NA
Sally TI Female 73 - 38 HPR 8 100 1-2 Never NA
Julie TI Female 67 + 72 HPR 10 100 2-4 Never NA
Knud Tl Male 62 - 64 HPR 5 100 1-3 Municipality Pre-
CovID
Tina Tl Female 86 + 44 HPR 10 100 2-4 Hospital Pre-
CovID
Hans TI | T2 Male 69 + 22 PTR 8/10 95 2 Never NA
Gertrud TI | T2 Female 69 - 29 PTR 10/10 90 2 Hospital Pre-
COovID
Bo TI | T2 Male 76 - 36 PTR 10/10 85 2 Hospital and Pre-
municipality COVID
Rigmor TI | T2 Female 73 + 38 PTR 10/10 70 2 Hospital Pre-
COovID
Asta Tl Female 63 - 48 PTR 10 50 2 Never NA
Ulla Tl Female 85 - 47 PTR 10 85 2 Never NA
Kirsten T2 Female 50 + 44 PTR 10 52 [ Hospital Pre-
COovID
Margrethe T2 Female 87 - 54 PTR 10 44 [ Hospital Pre-
CovID
Else T2 Female 66 - 54 PTR 10 60 | Hospital Start-
COovID
Dagmar T2 Female 72 - 28 HPR 10 68 | Hospital Pre-
COvID
Ruth T2 Female 66 + 46 HPR 10 56 [ Hospital Pre-
CovID
Notes: *The names used are pseudonyms, not the patients’ real names. Cohabitation: + = cohabitant, - = living alone. FEV1%: percentage of the predicted forced expiratory volume in one second, Motivation: A self-reported score from

the participant on a scale from 0-10 (0 equals no motivation and 10 equals very high motivation), Adherence: number of attended sessions/total number of planned sessions x 100.
Abbreviation: NA, not applicable; HPR, Homebased Pulmonary Rehabilitation; PTR, Pulmonary Tele-Rehabilitation; Maintenance PTR, Maintenance Pulmonary Tele-Rehabilitation; PR, Pulmonary Rehabilitation.
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In the initial coding phase, 2811 meaning units were identified, with the following distribution: 10-week HPR = 525,
10-week PTR = 813, and 25-week maintenance = 1,460. During the categorization phase, three main categories emerged,
each containing two and three subcategories. See Figure 3 for an overview.

Category | — Acceptance and Hope

Acceptance and Hope illustrates how continued engagement and attendance during the 25-week maintenance program
help patients move closer to accepting COPD and its future implications. While full acceptance may not yet be achieved,
motivation evolves from being driven by fear and hope for improvement to being sustained by increased knowledge and
an enhanced ability to cope with COPD.

Acceptance of One’s Condition

Being diagnosed with COPD and accepting its chronic nature are expressed as challenging for the majority of the patients
both in HPR and PTR. While three patients from HPR express improved understanding and confidence, acceptance
varied significantly, and several patients struggle to accept the chronic condition and its implications.

Well, yes, but it is also (pause). I haven’t yet accepted 100 %, that my lungs aren’t pink, well, they won’t be that anymore, right?
(Julie, 67 years, HPR)

For the majority of patients in PTR this is also evident as many exhibited increased self-awareness, likely influenced by
comparing themselves to others during group sessions. Such comparisons promote motivation to either see how others
improve their physical performance or to see themselves being in a better condition than first anticipated, which fosters
a deeper understanding of their health.

Well, but I have always said to myself, that you should be glad about what you can and that it could be so much worse, right?
This I have said to myself a lot of times and I get it confirmed, - when I see these older women, who have a much worse
pulmonary condition than me, right? (Ulla, 85 years, PTR)

During the maintenance program, nine patients develop a greater awareness of the importance of physical activity for
maintaining quality of life, resulting in prioritization of the maintenance sessions, and increasing the motivation to
continue attending sessions.

Well, it’s because you are ready to do something. (...) I can feel it if I skip my own training. I notice that if I’m not feeling great,
it takes longer to get back to my usual level again. (Gertrud, 69 years, maintenance PTR)

They also become better at recognizing their limits, seeking help with daily tasks, declining tasks beyond their capacity
and prioritizing their health.

Category 1: Category 2:

Category 3:

External
Support

Acceptance Physical

and Hope Factors

Physical
Surroundings
and the Weather

Acceptance of
One's Condition

| | The Facilitating
Therapist

P
Hope for

| | Improvement and Tablet and Home
Fear of Exercise
Deterioration

Social
— Environment and
Group Identity

R

| | Knowledge and
Coping Ability

~—_—

Figure 3 Overview of the three main categories and their respective subcategories.

R

|| The Influence of

the Relatives
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Hope for Improvement and Fear of Deterioration
The patients who receive HPR express the motivational factors double sided as for all there is a general hope for
improvement and wish to improve quality of life and their physical functioning. On the other hand, four patients had also

a notable fear of worsening their condition and experience exacerbations.

Honestly, it is just as well because I am terrified to become as ill as I were when I was hospitalized over here (at the Hospital),
right? (Julie, 67 years, HPR)

These ambiguous feelings are also evident in the PTR group, although three express more optimism about the future. For
two, the motivation comes from the immediate benefits during the exercise sessions, while others get motivated by
setting specific goals, such as walking up the stairs or performing household tasks.

Before all this, I told my husband that we might as well sign me up for a nursing home or assisted living (...) But I didn’t need
that after all, because now I can, I really can, and you can do almost anything if you set your mind to it, right? (Rigmor, 73
years, PTR)

After 25 weeks in the maintenance program, eight patients maintain a positive outlook and continued commitment to
exercise. Five patients envision a future, making plans beyond what they had prior to PR indicating a shift in motivation
from being motivated by fear to be motivated by the future prospects, whilst three patients were motivated to maintain

their current functioning levels.

I kept moving towards a space where I avoided challenging myself, right? (...) And then suddenly, (...) I could look back and
see that my life looked completely different. I was saying yes to all sorts of things that I would have just said no to before.
(Tom, 78 years, Maintenance PTR)

This applies to some patients both from PTR and HPR patients, with improved dyspnea management and better physical

function driving their motivation.

Yes, I feel like I’ve gotten better at getting started with things at home—getting some cleaning done, tackling it bit by bit. (...)
I sit down, catch my breath, and then I do it. Not because I have to, but because I’'m not afraid of being out of breath anymore.
That’s something I’ve learned to handle. (Rigmor, 73 years, Maintenance PTR)

Knowledge and Coping Ability
Both the HPR and PTR groups report improved control over their breathing through instruction in breathing techniques,
fostering a sense of security, and serving as a consistent source of motivation throughout the maintenance program.
Notably, five participants in the PTR group find breathwork education motivating, as their progressively improving skills
boosted their confidence in daily activities.

Yes, absolutely. I’ve really gained a lot from learning some techniques—some tools to control my own breathing. I have my
non-invasive ventilator-machine in there, right? And it definitely helps regulate my breathing. But I’ve also learned to manage
without it... (Hans, 69 years, maintenance PTR)

For four patients, increased knowledge about COPD in general and in relation to exercise does not seem to affect their

motivation to complete the program. However, they still acknowledge the importance of exercise.

It’s absolutely crucial for my well-being, but if I don’t participate, it’s not like I’ll die from it. Maybe I won’t live quite as long,
but it’s not as if I’ll just drop dead if I don’t take part. (Hans, 69 years, PTR)

Three patients with prior negative experiences from center-based rehabilitation or fitness training report greater fear in

relation to the exercise sessions which they needed to overcome to continue in the maintenance program.

You are a bit scared not to walk the distance and succeed the exercise session, because you may think that it is somewhat of
a bodybuilding stuff, where you have to do a whole lot, right? (Knud, 62 years, HPR)
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Category 2 - Physical Factors

Physical Factors illustrate how various physical factors remain essential prerequisites for continued engagement, without
evolving in their impact on motivation and engagement throughout the program. The home-based setting is a key
criterion for ongoing participation in HPR, PTR, and the maintenance program, with factors like the weather consistently
influencing motivation. The category emphasizes the steady impact of the tablet-based intervention model on engagement

during group-based exercise sessions.

Physical Surroundings and the Weather

For all patients in both PTR and HPR programs, the homebased setting, logistical factors, and weather play an essential
role in sustaining adherence to the maintenance program and to the amount of daily physical activity both in- and outside
the home. Adverse weather conditions, particularly humidity and rain, can impair breathing, lower motivation, and
increase the likelihood of non-attendance if the program was to be center-based.

Because I know that if it’s stormy and raining, I won’t be able to get out of the chair and go to the exercise class, so, well. It’s
like I’'m practically drenched just trying to get there. (Sally, 73 years, HPR)

The logistical benefits of exercising at home are significant for all 16 patients, as tasks such as personal hygiene, getting
dressed, and transportation to public locations consume significant physical and mental resources. The ease of accessi-
bility in the homebased setting fosters a greater adherence and enhance intrinsic motivation to “keep going”.

You can pull yourself together in the morning and say, well, I can manage this, you don’t have to go out and all that. It’s
something completely different when you have to leave the house, and you’re already tired beforehand. Then you must start
planning a lot more, right. (Gertrud, 69 years, Maintenance PTR)

These factors remained as a consistently important factor for ongoing engagement and a prerequisite factor to keep

attending the maintenance program.

Exercise has a high priority...yes, it has... I tell my friends that they don’t have to call Tuesdays 10.30-11.30, because I’m not
going to answer it. (Else, 66 years, Maintenance PTR)

With 40 weeks remaining in the maintenance phase, six patients increasingly have a focus on their future exercise
settings. While two considered outdoor activities like walking, four patients with a preference for a similar tele-exercise
program expressed concern about losing access to it after the study, citing logistical challenges.

Well, it is a good thing there are 40 weeks left, and I will possibly come and say that you need to give me 60 weeks more,

because this is something I like to do. (Margrethe, 87 years, Maintenance PTR)

Tablet and Home Exercise

The tablet- and dumbbells-equipped program is essential for sustaining engagement in both HPR and PTR groups. For
HPR patients, it offers flexible scheduling to optimize physical and mental resources, while weekly consultations and
exercise logs provide structure which was especially important for three patients. Further, for four patients, easy access to
equipment and home-based environment motivates to follow and complete the exercise program.

Every time I entered that room, that darn step bench was there, you know (laughs), and the weights were over there (smiles).
(Julie, 67 years, HPR)

Besides, the logistical benefits for the PTR group, which was accentuated by all six patients, the three highlighted
that the tablet provides a feeling of participating in a regular exercise class, normalizing the experience, and
reducing self-perceived illness. Furthermore, they stressed that the tablet offers anonymity, enabling patients to
feel included without being exposed which motivates to continued engagement and adherence to the group-based

exercise sessions.
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Well, it’s kind of like being a bit more anonymous when there’s something you can’t do. And if there’s something I can’t do or
if I’'m out of breath, I don’t feel as obligated to do the exercise as if | were sitting alone in front of the physiotherapist. (Hans, 69
years, Maintenance PTR)

Five patients emphasize the value of anonymity, as more have felt exposed in center-based programs often due to
breathlessness or coughing which often led to dropouts.

The social aspect of having to stand in a circle and train in a room—I don’t really want that, or, I don’t know, uh... if I can avoid
it, then yes, please. (Knud, 62 years, HPR)

The tablet enables greater individualization and, allows the patients to set their own boundaries more easily which is
a consistent motivational factor throughout the maintenance program.

Category 3 - External Support

External Support highlights the ongoing need for external assistance to maintain motivation and sustain engagement
throughout the intervention phases. The Facilitating Therapist remains important, while support from Peer Patients
evolves to become more significant. Support from relatives, however, remains stable, either as a key motivational factor
or with minimal influence.

The Facilitating Therapist

For all patients in both HPR and PTR programs, the therapist plays a crucial role in maintaining motivation and
facilitating the development of practical skills, such as managing breathlessness in daily activities. Additionally, the
therapist oversees the rehabilitation process, adjusting exercises to individual needs.

You don’t feel completely alone or left to yourself. I mean, there’s someone who follows up on what you’re doing, you know,
and checks in on how you’re feeling. (Sally, 73 years, HPR)

This approach promotes a sense of security, unity, and a collaborative alliance, while cultivating a shared responsibility
for adherence to the maintenance phase. This collaborative alliance is a consistent important motivational factor
throughout the maintenance phase. The growing relationship with the therapist and the maintenance program enhances
accountability, helping patients to stay committed and engaged throughout the maintenance phase.

The project is, in a way, (pause) like a spiritual crutch. (Margrethe, 87 years, Maintenance PTR)

Social Environment and Group ldentity

The personal preferences and individual identities are being emphasized as a key factor influencing sustained adherence
and engagement to the intervention program. Whilst two patients in the HPR group miss the social engagement and sense
of unity in a group setting, three patients prefer the individualized nature of the exercise sessions.

Individual program has been important for me, and that has to do with the fact that I am a bit private. It’s not really my thing to
seek out group activities like that. (Tom, 78 years, HPR)

All the patients in the PTR value the knowledge sharing and interaction with like-minded individuals. Some appreciate
the social aspects, particularly if the disease has limited their social activities, while others prioritize the exercises.
Moreover, the mirroring effect of exercising with likeminded people may serve as a motivational driver, encouraging
some patients to push their physical limits and improve their performance. Throughout the maintenance phase, expecta-
tions of attendance from the therapist and peers help maintain engagement, even during fluctuations in motivation.

I must admit, some days I feel like a dishcloth, thinking I have no energy, no strength, and I don’t feel like I can get enough air
(pause). (...) but still, when the time comes, I get the tablet out because there are others who expect you to show up. (Kirsten, 50
years, Maintenance PTR)
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The shift to the maintenance phase presents challenges for both HPR and PTR groups. Patients in HPR must adjust from
individual exercises to more structured sessions, which for some, despite less flexibility, provides increased motivation
and a sense of security, encouraging them to push harder.

(...) I think it has something to do with pulling yourself together and doing it more properly in a group session. (Gertrud, 69
years, Maintenance PTR)

For two in the HPR, the transition is accompanied by fear and may potentially confront the patients with their own
physical condition, which can feel intimidating, and thereby reduce their motivation.

This was also my fear for the group training - that I might not keep up because the others would be better than me. (Knud, 62
years, HPR)

In contrast, five from the PTR group struggle to initiate the frequency of self-exercises needed to sustain the previous bi-
weekly exercise frequency, particularly when highly motivated by group participation.

You could say it’s easier when I only exercise once a week, but I usually work out on Fridays as well, right?. (...) But I could
also end up skipping Friday. It’s harder to do it on my own. (Else, 66 years, Maintenance PTR)

The Influence of the Relatives

The role of support from relatives varies among patients in both the PTR and HPR groups but tends to stay a consistent
factor for each individual throughout the maintenance program. For six patients, relatives provide strong motivation
through encouragement, reminders, and shared goal setting, while for nine patients, their involvement will likely have
little to no effect and may be perceived as intrusive and counterproductive.

No, my husband keeps an eye on whether I’'m doing something, and he tries to encourage me, saying, ‘Aren’t you going to
do.? — ‘Yes, I’ll wait until tomorrow. (Tina, 86 years, HPR)

In some cases, support from relatives may be perceived as intrusive, particularly for patients without close family, who
prefer to keep their illness private.

Discussion

This study provides insight into factors that sustain long-term participation in PR. The primary finding indicates that
participants’ motivation for engaging in PR transitions over time, from being driven by fear of illness progression, yet
accompanied by hope for improvement of the condition, to a more autonomous and reflective engagement. A home-
based setting and support from health professionals were crucial for sustaining adherence and continued involvement.

During the analysis, acceptance of the disease emerged as a recurring theme. Although exploring this aspect was not
an explicit aim of the study, it was closely linked to participants’ motivation. Changes in participants’ motivation
appeared to be associated with their level of acceptance regarding the significance of various components of the
rehabilitation intervention, such as physical activity and symptom management in COPD.

Acceptance and motivation appear to be closely intertwined in a reinforcing cycle, with acceptance of the need for
physical activity to maintain the physical function acting as a driver, which transforms and sustains motivation over time.
While this connection represents a novel contribution to existing literature, related findings have been reported in
previous studies. In an interprofessional intervention with group-based exercises three times a week for 26 weeks,
Simony et al found that a prolonged intervention period could provide a raised illness awareness and improve coping
strategies.”’ Furthermore, Hoaas et al found that after a two-year intervention improved coping strategies and self-
efficacy was important in relation to continued engagement and adherence as it affects the cognition and emotions related
to a maintenance program.'® While this study did not specifically measure self-efficacy, the TDF domain of beliefs about
capabilities is relevant for understanding motivation. This study findings show similar patterns over time, despite our
maintenance program being group-based and our participants older.'® Moreover, in the literature, discrepancies are found
as some studies highlight hope for improvement and perceived health benefits as great motivational factors,>” while
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others have found lack of improvement, an increased illness level, and a higher anxiety score as barriers leading to
discontinuation.>*~**

The study population is accustomed to feeling stigmatized due to the visible symptoms of breathlessness, coughing,
and frequent pauses in daily life.>> In contrast, the tablet- and home-based approach offers a sense of normalization and
reduces the feeling of being defined by their illness, which is highly motivating and appeared to be a key factor in
maintaining engagement with the exercise program. Further, the flexibility to exercise at home eliminates known barriers
like transportation to a fitness or rehabilitation center®*® and supports independence which is essential for ongoing
engagement increasing the patients’ autonomy. This is especially important for the patient group included in this study as
they have already declined center-based rehabilitation programs.

These factors are aligned with the findings of Cox et al who report a strong perceived autonomy in a home-based
telerchabilitation environment that emphasizes support in various ways over an eight-week intervention.?’ Nonetheless,
direct comparison is more challenging, as our participants declined center-based PR, and our intervention differs in
duration, delivery, and its focus on long-term maintenance rather than the short-term rehabilitation.

Gabriel et al explored the views and experiences of patients with COPD after the completion of a 12-month home-
based pulmonary telerchabilitation program following hospital admission due to COPD exacerbation. They found that
patients expressed approval of the telerehabilitation system, describing it as user-friendly”® even though our study differs
regarding the delivery of PR as the interventions in our study are face-to-face, which could result in a greater emphasis
on the growing importance of support from the peer patients. Slevin et al also find that using digital health technology
promotes a more active role in self-management.>® This suggests that incorporating a digital component into
a rehabilitation intervention can enhance its effectiveness across varying disease and symptom severities, promoting
sustained adherence and motivation, especially when combined with the support of a therapist and engagement with peer
patients.

Our study emphasizes that external support is a critical and consistent motivational factor for maintaining patients’
engagement in the program, which is a recurrent theme throughout the literature and is addressed in several motivational
and behavioral science theories.**>****? In the literature, social support has primarily been seen in the context of
traditional, center-based PR programs with face-to-face contact.*>*!**#* Yet, emerging research highlights that social
support remains a crucial factor for engagement and motivation in a home-based, telerehabilitation context.”**”~% Also,
these studies show that various forms of remote communication effectively can promote social support, proving it is not
limited to physical proximity — aligning with our findings.?*"-*®

Our findings differ from the current literature, in which relatives are described as having a multidimensional role in
supporting patients’ self-management and motivation living with a chronic disease.*>**® While this holds true for some of
our patients, others preferred to keep their relatives uninvolved. This preference may stem from either having few close
relatives or a desire to maintain boundaries between personal relationships and medical treatment. Additionally, some
patients viewed illness as a private matter, which influenced their decision to exclude their next of kin in the
rehabilitation process. This could also explain why peer patients become increasingly important in relation to engage-
ment in the maintenance program.

The results suggest that for this patient group has the potential for greater acceptance of continued participation in
a maintenance program, if it includes peer support, therapist guidance and support, and remote program delivery methods
to overcome logistical barriers, such as a tablet-based videoconferencing system.

Strengths and Limitations

Our study has strengths and limitations. To our knowledge, this is the first study to examine how perceptions of
motivation and factors related to engagement evolve over time during a maintenance group-based tele-rehabilitation
program for patients with moderate to very severe COPD who have declined traditional center-based PR. The TDF is
a well-recognized framework to ensure a thorough and structured elaboration on factors affecting motivation and
adherence. By using this framework to develop the interview guides and the initial coding we were able to explore

multiple areas in a systematic and transparent way. Nevertheless, using a framework can overlook excluded elements.
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Therefore, we first conducted the deductive analysis and then applied an unconstrained matrix based on inductive
principles to capture perspectives crossing various domains. By not using a specific motivational theory to guide the
analytical process, the study allowed for a broader range of findings and opened for new and alternative perspectives.
This approach provided insights on a more structural level, highlighting how various factors important to patients
influenced and evolved their level of engagement and motivation throughout the maintenance period. Furthermore, we
aimed to enhance trustworthiness by double-coding every third interview, allowing for deeper insights, broader
perspectives, and continuous validation of findings. However, using a specific theory might have enabled a more specific
focus on motivation and potentially allowed for deeper exploration of its evolvement over time. We used a longitudinal
recurrent cross-sectional design to explore motivation and engagement over time in a patient group prone to dropout and
hospitalization. While this limited within-person comparisons, we prioritized interviewing the same individuals at the
two time points when possible. A trajectory design could have offered deeper individual insights but was impractical due
to high attrition and clinical vulnerability. Finally, it should be noted that this program was tested within the Danish
healthcare system, where participation is free of charge. In settings with user fees, economic constraints may pose an
additional barrier, potentially affecting patients’ motivation and engagement to continue.

Conclusion

Over a 25-week period, patients’ perceptions of their COPD shifted toward greater acceptance, which strengthened their
motivation to stay active. What began as motivation driven by fear of decline and hope for improvement developed into
a more deliberate commitment to ongoing exercise. Continued engagement was supported by therapist guidance, peer
interaction, and the flexibility of home-based rehabilitation, emphasizing the crucial role of external support and
a structured setting in sustaining participation in long-term programs. These factors should be taking into consideration
in the design of future rehabilitation programs by addressing the individual needs, thereby optimizing the long-term
benefits for patients with COPD.
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