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Abstract
Purpose  The purpose of the study was to investigate perceived determinants of physical activity (PA) maintenance follow-
ing supervised exercise oncology rehabilitation and the acceptability of a remote coaching intervention during this period.
Methods  A phenomenological qualitative study with semi-structured interviews was conducted. Nineteen participants (16 
women, 3 men) were recruited from the intervention (n = 12) and control group (n = 7) of a randomized controlled trial on 
the effectiveness of remote coaching following hospital-based, supervised exercise oncology rehabilitation. Participants in 
the intervention group received a 6-month remote coaching intervention after completing the exercise program, aimed at 
stimulating PA maintenance. The interviews were based on the Capability, Opportunity, and Motivation model of Behaviour 
(COM-B model) and the framework of acceptability (TFA) and were coded using template analysis.
Results  Key themes regarding determinants of PA maintenance were self-efficacy, PA habits, accountability, physical com-
plaints, and facilities. Remote coaching was perceived acceptable because it stimulated PA maintenance by offering a source 
of structure and social support and thereby increased accountability. Moreover, it improved confidence to perform PA, lead-
ing to increased levels of self-efficacy. The remote nature of the intervention was perceived as convenient by some of the 
participants, while others would have preferred additional physical appointments.
Conclusions  Cancer survivors considered remote coaching acceptable to stimulate PA maintenance following supervised 
rehabilitation. Interventions should focus on increasing accountability, self-efficacy, forming habits, and helping cancer 
survivors to overcome barriers.
Implications for Cancer Survivors  The ability to maintain PA beyond supervised exercise oncology programs depends on 
many determinants. Remote coaching interventions have potential to target individually relevant determinants following 
exercise programs in cancer survivors.
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Introduction

Cancer survivors can experience longstanding side effects 
like fatigue, declined aerobic capacity and muscle strength, 
psychological distress, and a diminished health-related qual-
ity of life (HRQoL) [1–5]. It has been well-established that 
regular physical activity (PA) improves aerobic capacity and 
muscle strength, reduces cancer-related fatigue and psycho-
logical distress, and consequently improves HRQoL [6, 7]. A 
dose–response relationship exists between post-diagnosis PA 
and all-cause and cancer-related mortality, with risk reduc-
tions of up to 35% [8]. Therefore, it is worrying that cancer 
survivors in the Netherlands spend only 34% of their waking 
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time in physical activity and are sedentary for the remaining 
time [9].

Participation in a supervised exercise-based oncology 
rehabilitation program is a structured way to sustain or 
increase PA levels. However, existing literature suggests that 
cancer survivors experience difficulties with maintaining PA 
beyond the completion of a supervised exercise program 
[10, 11]. To sustain or increase the health benefits achieved 
during an exercise program, patients have to stay physically 
active. In a review about PA maintenance following exercise 
interventions, successful PA maintenance at 3 to 12 months 
was achieved in less than half of the included trials [12]. 
Schmidt et al. described in their qualitative study that can-
cer survivors experience the transition from a supervised 
hospital-based exercise program to independent community-
based exercise as “a confrontation with the real world” [13].

A potential way to improve the transition phase follow-
ing supervised exercise programs is by supporting it with 
a remote coaching intervention. Remote interventions have 
gained popularity and are promising in the delivery of life-
style interventions in cancer survivors[14]. Two recent stud-
ies showed that remote interventions, like text messages and 
health coaching, delivered during and after a structured exer-
cise program, are feasible and lead to increased PA levels in 
cancer survivors [15, 16]. Contrarily, Groen et al. reported 
in their meta-analysis that the effects of distance-based PA 
interventions in cancer survivors are small. However, no 
firm conclusions could be drawn from these findings, as the 
included trials had major limitations [17].

In order to improve PA maintenance following supervised 
exercise programs in cancer survivors, it is necessary to get 
insight into factors that influence PA behaviour during this 
transition period. Ferri et al. performed a qualitative study 
on PA maintenance 3 months after supervised rehabilita-
tion in a tertiary hospital in Australia and reported that per-
ceived exercise benefits motivate cancer survivors to stay 
active after a supervised exercise program. At the same time, 
the transition from a supervised environment to everyday 
life was a significant barrier to keep exercising [11]. When 
developing or refining PA maintenance interventions, it is 
essential to understand PA behaviour following supervised 
exercise programs and the context in which this behaviour 
occurs. Theories of behaviour change can be used to under-
stand and unravel the underlying mechanisms [18]. The 
Capability, Opportunity, and Motivation model of Behav-
iour (COM-B model) conceptualises behaviour as part of a 
system of interacting factors [19, 20]. In the current study, 
perceived determinants of PA maintenance will be explored 
from the perspectives of the COM-B model.

Even when effective, implementation of interventions 
that support PA maintenance is only likely to succeed 
when these are acceptable for the target population. The 
Theoretical Framework of Acceptability (TFA) defines 

acceptability as a multi-faceted construct that reflects the 
extent to which people delivering or receiving a health-
care intervention consider it to be appropriate. The TFA 
comprises seven domains (i.e. affective attitude, self-
efficacy, perceived effectiveness, ethicality, intervention 
coherence, burden, and opportunity costs) [21]. The TFA 
is considered to be helpful in assessing the acceptability of 
complex healthcare interventions within the development, 
piloting and feasibility, outcome and process evaluation, 
and implementation phases, as described by the Medical 
Research Council (MRC) guidelines [21, 22].

Dennett et al. reported that an 8-week telerehabilita-
tion program was perceived acceptable in cancer survi-
vors [23]. Results from Gell et al. indicate that a remote 
coaching intervention is acceptable to improve PA main-
tenance following a supervised exercise program [24]. To 
our knowledge, no studies have been performed yet on 
the acceptability of remote coaching following supervised 
oncology rehabilitation, using the TFA model.

The first aim of this study was to get insight into per-
ceived determinants of PA maintenance in the transition 
from a supervised exercise oncology rehabilitation pro-
gram to habitual PA in the community. The second aim 
was to assess the acceptability of a 6-month remote coach-
ing intervention to stimulate PA maintenance following a 
supervised exercise program in cancer survivors.

Methods

Study design and theoretical frameworks

A qualitative study design with a phenomenological 
approach was used and semi-structured interviews were 
conducted. Procedures of data collection complied with 
the Declaration of Helsinki and were approved by the 
Ethical Review Board of MUMC + (registration number 
18–050). Results were reported according to the Consoli-
dated criteria for Reporting Qualitative research (COREQ) 
[25].

The interviews investigated:

(1)	 The perceived determinants of PA maintenance follow-
ing a supervised oncology exercise program. This part 
was explorative in nature, using the COM-B model as 
a theoretical framework. An explorative approach was 
applied to entangle the complex interaction of factors 
influencing PA behaviour.

(2)	 The acceptability of a remote coaching intervention 
in this period. This part was explanatory in nature, 
using the framework of acceptability (TFA) as a 
theoretical basis.
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COM‑B Model

PA maintenance was explored from the perspective of the 
COM-B model. In this model, Capability (physical and 
psychological), Opportunity (social and physical), and 
Motivation (reflective and automatic) are seen as drivers of 
behaviour. Motivation is the central mediator of the model 
which is affected by Capability and Opportunity (Fig. 1). In 
the COM-B model, behaviour is seen as part of a complex 
system of interacting factors [19, 20]. The interpretation of 
the constructs of the COM-B model in the current study 
is described in Online Resource 1. The analysis of per-
ceived determinants of PA maintenance had an explorative 
approach because the contribution of the different constructs 
of the COM-B model to PA maintenance is complex and 
remains unknown. Focusing only on these distinct constructs 
might result in a thin description of determinants without 
getting to the root of the problem of PA maintenance. There-
fore, the COM-B constructs were guiding during the inter-
views and analyses but not restrictively defining, and key 
themes were allowed to emerge apart from the constructs 
of the model.

TFA

The analysis of intervention acceptability was based on the 
constructs of the TFA (i.e. affective attitude, self-efficacy, 
perceived effectiveness, ethicality, intervention coherence, 
burden, opportunity costs). The interpretation of these 
constructs as applied to our context is described in Online 
Resource 1. In the TFA model, all aspects of acceptability 
are captured in the different constructs [21]. These con-
structs were used explanatory, meaning that the interviews 
aimed to gain insight into whether, to what extent, and how 

each construct contributed to the overall acceptability of the 
intervention. An explanatory approach was chosen because 
each of the constructs of the TFA explains an essential part 
of the acceptability and therefore should be included, but 
additional overarching themes were allowed to emerge as 
well.

Study context

Participants for this study were recruited from a randomized 
controlled trial (RCT) on the effectiveness of 6-month 
remote coaching following a 10-week supervised exercise 
program as part of multidisciplinary oncology rehabilitation 
at the Maastricht University Medical Center + (MUMC +), 
Maastricht, the Netherlands. The MUMC + is a university 
hospital and is recognized as a Comprehensive Cancer 
Center by the Organization of European Cancer Institutes. 
The supervised exercise program was part of usual care and 
the content of this program is described elsewhere [26]. 
After completion of the supervised program, 97 participants 
were included in the RCT and randomized to either the inter-
vention group or the control group. The control group (C) 
received no additional interventions after completing the 
supervised exercise program. Participants in the intervention 
group (I) received a remote coaching intervention. Meas-
urements of PA behaviour and physical- and psychosocial 
functioning were carried out at baseline and after 6 months.

The remote coaching intervention

The 6-month remote coaching intervention was delivered by 
a community-based sports organization (Maastricht Sport, 
Municipality of Maastricht, the Netherlands) and aimed to 
stimulate patients to increase their PA levels. This interven-
tion was not newly developed but was identified as poten-
tially beneficial for PA maintenance in cancer survivors fol-
lowing a supervised exercise program and is now tested in 
the evaluation phase of the MRC framework, in the current 
study and the RCT. Involved coaches had at least a bachelor’s 
degree in Sport Science or Sports and Movement Education, 
were trained in behaviour change techniques, and had expe-
rience with delivering the intervention. During a face-to-face 
intake assessment at the Department of Physical Therapy 
at the Maastricht UMC + , the coach obtained information 
about the subjects’ personal motivation and PA preferences 
using the COM-B model. The coaches identified facilitators 
and barriers for behaviour change in these three constructs 
and adapted the coaching accordingly. After the intake, the 
program consisted of individually tailored, remote coach-
ing. The coaching took place via phone calls or e-mails, 
dependent on personal preferences. In the first 3 months, 
the coach approached the subjects weekly. Thereafter, the Fig. 1   COM-B model. Reproduced from [19]
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coach evaluated the individual progress, and the frequency 
was reduced to one contact moment per month.

Participants

Criterion sampling was used to recruit participants from 
both the intervention group (I) and the control group (C) of 
the RCT until data saturation [27] was reached. The eligi-
bility criteria for this study were the same as for the RCT. 
Patients were eligible to participate in this study when they 
were ≥ 18 years of age; were suffering from physical, and/
or psychosocial complaints and/or chronic fatigue; had com-
pleted active medical treatment (i.e. surgery, chemotherapy, 
radiotherapy, stem cell transplantation) and a 10-week exer-
cise program, as part of multidisciplinary oncology rehabili-
tation. Patients were excluded if they had insufficient under-
standing of the Dutch language, were in an unstable phase of 
disease (e.g. receiving palliative treatment), and scheduled 
for chemotherapy, radiation, or invasive surgery in the 6 
months after completing the exercise program and if they 
were unable to perform exercise activities without supervi-
sion (i.e. because of risk of falling or injuring). They were 
approached to participate during a phone call for planning 
their follow-up measurement for the RCT. All participants 
gave written informed consent.

Interview procedures

Face-to-face, semi-structured interviews took place at the 
Department of Physical Therapy at MUMC + . Interviews 
were planned on the same day as the follow-up measure-
ments for the RCT and took approximately 30 min. To 
avoid bias, interviews were conducted by an independent 
researcher (NS) not involved in the rehabilitation program 
or the RCT. A second independent researcher (LM) was pre-
sent to take field notes, check for interview completeness, 
ask additional questions when needed, and give a verbal 
summary for verification at the end. Participants received 
a written summary of the interview for a member check. 
The interview guide was designed by the researchers a 
priori, based on the COM-B model (exploratory) and TFA 
(explanatory), and was adapted once, after the seventh inter-
view, to add more in-depth questions to further explore the 
initial interview guide’s themes (see Online Resource 2). 
Interviews were recorded using a digital voice recorder and 
transcribed verbatim afterwards. Recordings were deleted 
after transcription was completed.

Coding and analysis

Template analysis [28] was conducted to code the tran-
scripts, using NVivo V.12. Coding was performed by 
two researchers (NS, AW) who were guided by a third, 

experienced qualitative researcher (JS). An a priori coding 
template was developed, based on the COM-B model and 
the TFA. Subsequent template versions evolved and were 
allowed to deviate from the initial frameworks, based on 
emerging topics. After coding the first interview, the tem-
plate was adapted to an initial template. After each two to 
three interviews, the coding template was adapted based on 
emerging topics. Codes were added, removed, or merged 
as appropriate. The transcripts of the first three interviews 
were coded independently by two researchers and discussed 
afterwards until consensus was reached. After the first three 
interviews, transcripts were coded by one researcher and 
discussed afterwards with a second researcher for researcher 
triangulation. After 16 interviews, the fifth and final version 
of the coding template was formed. During the last three 
interviews, no new codes emerged for both research aims, 
which indicated that code saturation was reached [27].

Researcher characteristics and reflexivity

In this paragraph, the background and characteristics of 
researchers involved in data collection and analysis are 
reported, in order to provide insight into possible researcher 
biases. During the course of the study, AW was working at 
the Department of Physical Therapy of the MUMC + as an 
embedded scientist in the field of human movement science. 
She was working partly as a physical therapist, specialized 
in exercise oncology rehabilitation and treating patients with 
neurological disorders. At the same time, she was working 
as a PhD candidate in the field of oncology rehabilitation. 
The current study and the aforementioned related RCT were 
part of her PhD project. Because of her close involvement 
in this research and the patients in the oncology rehabilita-
tion, she did not conduct the interviews and worked together 
with independent researchers (NS, LM, and JS) during data 
analysis in order to minimize the risk of bias. NS got her 
Bachelor’s degree in physical therapy, was an MSc Human 
Movement Science student at the time of the study, and was 
working as a research trainee at the Department of Physical 
Therapy of the MUMC + . LM was employed as a physical 
therapist specialized in orthopaedics and geriatrics and PhD 
candidate in the field of orthopaedics, at the Department 
of Physical Therapy of the MUMC + . JS was working as 
an associate professor at the Department of Anatomy and 
Embryology at the University of Maastricht and is a senior 
researcher in the field of human movement science, with 
experience in qualitative research and a focus on physiother-
apy. TL was working as a professor of Hospital-based Physi-
otherapy and has contributed to several qualitative studies in 
this field. MB was working as a sports physician and senior 
researcher in the field of oncology. They have both provided 
supervision during the course of the study and their exper-
tise contributed to triangulation. AW, NS, LM, and MB had 
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less experience with qualitative research but they received 
the necessary training and worked closely together with JS 
and TL during the conduct of this study.

Results

Participants

Between March and June 2021, twenty-two patients were 
eligible to participate in this study. Three of them declined 
because of the required time investment or personal reasons, 
resulting in a final sample of 19 participants (16 women 
/3 men). All participants answered questions about deter-
minants for PA maintenance. Twelve participants (63.2%) 
received the coaching intervention and answered questions 
about the acceptability of this intervention, additionally. 
The participant characteristics and group distribution are 
described in Table 1.

Results part I: determinants for PA maintenance

Key themes regarding perceived determinants of PA main-
tenance were self-efficacy, PA habits, accountability, physi-
cal complaints, and facilities. These themes are explained 

below with quotes and related determinants. In addition, key 
themes and perceived determinants were clustered according 
to the constructs of the COM-B model in Fig. 2.

Self‑efficacy

Participants described that confidence to perform PA ena-
bled them to maintain PA levels and overcome perceived 
barriers. In contrast, feelings of insecurity and incompetence 
discouraged patients from being active, even when the cir-
cumstances were optimal. This kind of behavioural control 
is often referred to as “self-efficacy”, and this topic came up 
frequently during the interviews. Self-efficacy is seen as an 
important part of reflective motivation and can be defined as 
“people’s belief in their capabilities to take control over their 
own functioning and over events that affect their lives” [29]. 
Level of self-efficacy seemed to be related to many other 
perceived determinants and was therefore an important key 
theme. Some participants mentioned that they experienced 
PA as a way to take control of their recovery.

P08(C): “Exercising gives me the feeling that I have 
influence over my recovery. It’s hard for me to let go 
of control, and this puts you in control.”

Table 1   Participant characteristics

* Time since active medical treatment, hormone therapy, and immunotherapy not included
I, intervention group of the RCT; C, control group of the RCT; F, female; M, male; CT, chemotherapy; RT, radiotherapy; HT, hormone therapy; 
IT, immunotherapy

Participant Group (I/C) Sex (F/M) Age category 
(years)

Cancer diagnosis Medical treatment Time since treatment 
completion* (months)

P01 I F 46–55 Breast Surgery; CT 13–15
P02 I M 56–65 Colorectal Surgery 16–18
P03 C F 46–55 Breast Surgery; RT 13–15
P04 I F 56–65 Breast Surgery; CT; RT; HT 13–15
P05 C F 18–35 Breast Surgery; CT; RT; IT 16–18
P06 I F 56–65 Breast Surgery; RT 16–18
P07 I F 56–65 Breast Surgery CT; RT; HT 13–15
P08 C F 18–35 Breast Surgery; CT; RT 9–12
P09 I F 56–65 Breast Surgery; CT; HT 9–12
P10 C F  > 65 Lung CT; RT 13–15
P11 C F 56–65 Oesophagus Surgery; CT; RT 13–15
P12 I M 56–65 Prostate Surgery; RT 13–15
P13 I M 35–46 Testis Surgery; CT 9–12
P14 I F 18–35 Leukaemia CT 13–15
P15 I F  > 65 Breast Surgery; CT, RT; IT; HT 13–15
P16 C F 56–65 Breast Surgery; CT; RT 9–12
P17 I F 36–45 Melanoma Surgery 13–15
P18 I F  > 65 Lymphoma CT; IT 9–12
P19 C F 36–45 Breast Surgery 16–18
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Some participants had intentions to perform PA regu-
larly but did not believe they were capable to sustain it. In 
these cases, the inability to maintain PA levels seemed to 
be related to a lack of self-efficacy.

P01 (I): “When you are walking on the treadmill in 
the hospital you know you have to, so you just do it. 
Someone is standing next to you and you just keep 
going, because you know you have to and you feel 
safe with that person. But at home, you ask yourself 
‘Why do I have to do that?’ I am too weak and some-
thing might happen or I might fall”.

Self-efficacy was increased by positive beliefs about 
and experiences with PA. Reflections about potential ben-
efits were enablers for PA maintenance because partici-
pants wanted to take control over their own functioning. 
The belief that PA could improve recovery and general 
health and reduce the risk for cancer recurrence increased 
the level of self-efficacy regarding PA maintenance. Par-
ticipants also believed and experienced that PA leads to 
improved energy levels and physical and mental state.

P01(I): “I don’t want the cancer to come back. I don’t 
think it will, but I noticed that I feel better after walk-
ing or exercising. When you stay physically active, 
you get healthier, you can breathe better. And also 
mentally… It’s something you can do for yourself, for 
your health”.

For some participants, their cancer diagnosis was a 
“wake-up call”. It increased their awareness about the ben-
efits of healthy living and the role of PA in this, leading to 
higher levels of self-efficacy.

P13(I): “It was a wake-up call, my disease. I wanted 
to take care of myself and wanted to get back on my 
feet. Well, yes that was actually my biggest motivation 
to exercise”.

Reaching high levels of self-efficacy for PA mainte-
nance is not only the result of reflective motivation but also 
requires certain psychological capabilities. This includes 
understanding the risks of an unhealthy lifestyle, but also 
capabilities for planning and decision-making. Participants 

Fig. 2   Key determinants and determinants of physical activity maintenance following supervised exercise rehabilitation, clustered in the con-
structs of the COM-B model. Arrows to show the relation between key themes, with self-efficacy as a central theme
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reported that attention and time for PA in daily-life time 
schedules, but also decisions about priorities in life often 
changed after the diagnosis of cancer.

P14(I): “Physical activity is important and it’s higher 
on my priority list now. If it’s necessary I just resched-
ule work or other things”.

When PA was not considered a priority, this was mostly 
not literally mentioned during the interviews. However, one 
participant mentioned that getting fit was not “top of mind” 
at that moment, because of changes in daily routines and the 
preference to take it slow during recovery. Perceived deter-
minants related to the self-efficacy theme could be linked 
to the following constructs of the COM-B model: reflective 
motivation and psychological capability (Fig. 2).

PA habits

During the interviews, participants who successfully main-
tained PA often shared their experiences with the process of 
habit-forming. When participants regularly performed PA 
before their diagnosis, this positively affected PA mainte-
nance because they already had a PA routine before and 
could pick up their old schedule. These participants with 
prior PA habits often expressed positive emotions towards 
PA. Besides, participants who already performed PA in the 
past seemed to be more confident about their capabilities for 
PA maintenance, leading to higher levels of self-efficacy.

P08(C): “For me it was not that hard to sustain it, to 
stay physically active, because I have always been 
before. Before the diagnosis as well. I just really enjoy 
hiking”.

Some participants were able to form PA habits during the 
study period, while they did not perform regular PA before.

P13(I): “I came to the point that my PA behaviour 
was stable, as a part of my routine. I used to exercise 
before occasionally. Now it’s more structured and I’m 
able to sustain it”.

Habits are the result of automatic brain processes and 
determinants related to habits belong to the construct of 
automatic motivation in the COM-B model (Fig. 2).

Accountability

Participants mentioned that they needed some kind of struc-
ture in order to make PA part of their routine. Scheduled 
appointments with others were seen as a source of structure 
and were perceived to increase accountability for PA main-
tenance. Accountability can be defined as “the fact of being 
responsible for your decisions or actions and being expected 
to explain them when you are asked” [30]. Accountability 

was a key theme during the interviews and was discussed 
from several perspectives.

Participants reported that they felt accountable to show 
up when they had an appointment with their physical thera-
pist, sports instructor, or peers. For some participants who 
received coaching, the expectation of the next phone con-
sultations made them feel accountable for PA maintenance. 
When a phone consultation was scheduled with the coach, 
they knew they would be asked to report on their PA behav-
iour, and they felt accountable to perform PA. In this way, 
accountability did also increase the level of self-efficacy, 
because the fact that participants had an appointment they 
had to meet, or an expectation to fulfil, made them feel more 
confident about being able to stick to their PA plans.

P04 (I): “I liked that I received a phone call once a 
week, which gave me a feeling of accountability. It is a 
good thing to be more or less accountable for physical 
activity, because you know you have to report it to the 
coach. It’s the same with an appointment to partici-
pate in a group-based exercise activity, which I believe 
you would only cancel if you have a good reason for 
it. Therefore, you’re more likely to participate in that 
activity”.
P03(C): “Unfortunately, I have little self-discipline to 
start exercising. I know that it’s good for me, but it 
just works better if someone tells me ‘You have to be 
there at a certain time’ or ‘Why did you not show up 
last week?’. I just need that kind of structure to feel 
accountable”.

Accountability relies on an expected social interac-
tion and is therefore closely related to social support [31]. 
Respondents mentioned that social support motivated them 
for PA maintenance. Sometimes, this support was offered by 
relatives who actually exercised together with the patients, 
but other forms of support were mentioned as well, like 
social support from the coach, peer support, playing with 
grandchildren, or walking the dog. Participants felt account-
able to relatives who supported their PA behaviour because 
they wanted to fulfil their expectations.

P04(I): “The grandchildren told me ‘Grandma, you 
have to exercise!’ My granddaughter told me: ‘Come 
on, grandma, let’s go’. That stimulated me. Or my 
grandson who said: ‘Grandma, you have to lift me, 
that will make you strong’”.

Social support did not only offer structure through 
accountability, but it made PA also more fun and enjoying, 
resulting in positive emotions towards PA.

P09(I): “With support, or a sports club or something 
it’s easier for me. I find it more enjoying and fun and 
I’m better able to keep up with it”.
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Determinants related to accountability can be linked 
to the construct social opportunity in the COM-B model 
(Fig. 2).

Physical complaints

The influence of physical complaints on PA maintenance 
was discussed. Even after completing the supervised exer-
cise program, participants were often confronted with physi-
cal complaints. Chronic fatigue and treatment side effects 
were often mentioned during the interviews. When patients 
experienced these kinds of physical disabilities, this was a 
barrier for PA maintenance.

P01(I): “The hormone therapy was really bad for my 
body. The side-effects almost turned me disabled. I had 
difficulties with standing up, with walking. Therefore, 
the doctor and I decided to stop the hormone therapy 
and that was a very positive experience. I felt much 
better and was able to walk and cycle!”.

Some patients mentioned physical complaints but 
described how they maintained PA despite of this. The abil-
ity to cope with physical complaints seems to depend on the 
level of self-efficacy. Some patients were capable to main-
tain PA when experiencing physical complaints or were able 
to pick up PA habits after recovering, while others could not. 
Some participants felt like they were caught in a “vicious 
circle”. They felt incapable to perform PA because of physi-
cal complaints and consequently felt less fit, more fatigued, 
or even depressed as a result of being inactive.

Not only the presence of but also the fear of developing 
physical complaints was a barrier for PA. Some participants 
had a fear of injury when exercising independently. The 
confidence to perform PA independently was related to the 
patient’s level of efficacy.

P12(C): “If you do it all by yourself, the chance of 
getting injured is very high. You have to perform the 
right exercises”.

Physical complaints can be linked to the construct of 
Physical Capability in the COM-B model (Fig. 2).

Facilities

The accessibility of sports and rehabilitation facilities and 
thereby PA maintenance were negatively affected by the 
COVID-19 pandemic and related measures. This topic often 
emerged during the interviews. Some respondents reported 
that they managed to maintain PA levels until the COVID-19 
pandemic commenced, but failed to continue when facilities 
had to close. The ability to adapt their PA routine in this 
situation differed between respondents and was related to 
the level of self-efficacy.

P04(I): “Covid-19 was a disadvantage, has made 
things hard, because going to exercise independently 
(in community-based facilities, which had to close) 
was just not possible”.

The theme of facilities is related to the constructs of phys-
ical opportunity in the COM-B model. (Fig 2)

Results part II: acceptability of the coaching 
intervention

The seven constructs of the TFA were discussed with par-
ticipants who received the coaching intervention (N = 12), 
to get insight into whether, to what extent, and how each 
of the constructs contributed to the overall acceptability of 
remote coaching. In addition, three TFA overarching key 
themes were determined. Overlap was seen with the key 
themes for determinants of PA maintenance in part I. The 
first key theme is accountability since the remote coaching 
intervention offered structure and social support and thereby 
led to an increased feeling of accountability. This influenced 
the affective attitude as well as the perceived effectiveness 
of participants towards the intervention. The level of self-
efficacy was the second key theme for the acceptability 
because respondents’ belief in their capabilities to follow 
the advice of the coaching determined the perceived effec-
tiveness. Besides, participants mentioned that the coaching 
made them feel confident, which could lead to an increase 
in the level of self-efficacy. The third overarching theme was 
the remote nature of the intervention, which was convenient 
for some participants, but not for others. The participants’ 
experience with the remote nature of the intervention influ-
enced their affective attitude, perceived effectiveness, self-
efficacy, and the burden.

Affective attitude

Overall, participants had positive experiences with the 
coaching intervention. They appreciated the personal con-
tact, the attention, and kindness of the coaches.

P18: “It is about the attention. She was asking me how 
it went and I told her what PA activities I did that week 
and that was nice”.

Participants also described that the remote coaching inter-
vention made them feel accountable for performing PA.

P02: “It is nice to have an appointment that makes you 
feel accountable to perform physical activity like you 
intended. To report how it went and to be more or less 
accountable”.

However, some participants would have preferred a 
coaching intervention with physical appointments. They 
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felt a phone call was not enough to motivate them. It 
should be noted that for some of the participants, even the 
first appointment, which is usually a physical appointment, 
had been via a phone call, due to COVID-19 restrictions.

P12: “If they really have to stimulate me to perform 
PA, because I can’t do it, or because I’m not moti-
vated, then a phone call is not enough. Then you 
really need to see someone face-to-face”.

Self‑efficacy

As already described in the first part of this article, self-
efficacy is a key theme in PA maintenance. In the TFA, 
self-efficacy refers to persons’ confidence about their abil-
ity to perform the required behaviour. Most participants 
described that they felt confident to follow the coaches’ 
advice. They mentioned that PA advices were personal-
ized and based on shared decision-making. However, for 
some participants, it was difficult to stay active, despite 
the advice from the coach, indicating low levels of 
self-efficacy.

P04: “I feel bad about myself, that I’m not capable 
to do it all by myself. I just can’t do it. She called me 
and asked ‘is there anything I can do for you?’ But in 
the end, I have to do it by myself, right?”.

Perceived effectiveness

The majority of participants believed the coaching interven-
tion was effective for improving PA maintenance. They men-
tioned that the coaching stimulated them to maintain PA, by 
offering a source of structure, accountability, social support, 
and confidence after the supervised exercise program.

P07: “Without the motivational coaching interven-
tion I would not have exercised, I am 100% sure 
about that. Maybe I would have performed an online 
program for three or four weeks, but then I would 
have stopped. The coaching really offered me a struc-
ture to keep exercising”.

However, a few participants perceived no effect, 
because they had the feeling they had to perform PA by 
themselves and the advice did not help them with this, or 
because they already felt capable to perform PA indepen-
dently without coaching.

P12: “I believe the coaching is effective for people 
who need it, but for me it was just a pleasant short 
chat. I could not say that it helped me”.

Ethicality

Expectations about the coaching intervention were diverse. 
Some of the participants well-understood the content of the 
intervention beforehand because they read about it in the 
research participant information. Others did not know what 
to expect or expected exercise training given by a sports 
coach instead of remote coaching.

P13: “Actually I didn’t know exactly what it would 
entail, the coaching. But they already told me that it 
was not someone who sets up a training program for 
you, it’s more like a source of accountability, someone 
who contacts you”.

Participants mentioned that the added value of the coach-
ing intervention might differ between individuals, depend-
ing on their personal needs. They believed that especially 
persons who have difficulties with maintaining PA, might 
benefit from the coaching.

P17: “For people who have difficulties with exercis-
ing, or who don’t regularly perform exercise, I think it 
might increase accountability and give extra motiva-
tion to push through. I think it depends on the person”.

Intervention coherence

Participants well-understood the aim of the coaching inter-
vention and were able to describe this. Stimulating PA main-
tenance and motivation were most often mentioned as the 
main goal. Participants also related the aim of this interven-
tion to health improvement, showing they were aware of PA 
benefits.

P17: “To motivate people for physical activity and to 
sustain it. And to actually become aware of the impor-
tance. We all know that physical activity is important 
and healthy, but you have to keep doing it”.

While the goal of the intervention was clear, some par-
ticipants questioned whether remote coaching was the most 
appropriate mode of delivery. They believed that physical 
appointments were needed to stimulate PA maintenance.

Burden

The majority of participants did not experience the coaching 
intervention as a burden. They thought it was convenient 
to receive the coaching by phone and mentioned that the 
planning by the coaches was flexible. Two participants expe-
rienced the calls as a burden sometimes, when the coaches 
called while they were busy.
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P13: “It was no burden because the coach was very 
flexible. We had an appointment at a certain time, but 
when that turned out to be inconvenient she called half 
an hour later”.

The remote nature of the intervention positively affected 
the acceptability of the intervention in some participants and 
negatively affected it for others.

Opportunity costs

No opportunity costs were mentioned during the interviews.

Discussion

The aim of this qualitative study was twofold. First, we 
wanted to explore determinants of PA maintenance during 
the transition from supervised exercise oncology rehabilita-
tion to habitual PA in the community. Second, we wanted to 
investigate whether and for what reasons a remote coaching 
intervention was perceived acceptable by cancer survivors 
during this period.

Determinants for PA maintenance were explored, and 
five key themes were identified, covering and linking all 
constructs of the COM-B model. The Capability of partici-
pants to maintain PA was dependent on physical complaints 
(physical capability) and on the level of self-efficacy needed 
for tasks like planning and priority-setting (psychological 
capability). Self-efficacy was not only dependent on patients’ 
capability but also related to their motivation for optimizing 
health and recovery (reflective motivation). Besides, motiva-
tion for PA maintenance relied on automatic habitual pro-
cesses, and patients with prior PA habits are more likely 
to successfully maintain PA (automatic motivation). The 
possibility of participants to maintain PA was dependent on 
the accessibility of facilities, which was negatively affected 
by the COVID-19 pandemic (physical opportunity), and on 
their accountability for PA maintenance, which was rein-
forced by social support (social opportunity). The fact that 
physical complaints like chronic fatigue and treatment side 
effects emerged as a perceived barrier for physical activity 
after supervised rehabilitation following medical treatment 
implies that more support is needed to achieve long-term 
PA. Reassurance and encouragement by healthcare provid-
ers, including the physician, are required for patients to be 
able to overcome these barriers. Patients should be informed 
that performing PA is safe for them and even beneficial. 
Moreover, the fact that cancer survivors still experience side-
effects long after completion of the treatment advocates the 
integration of survivorship care earlier in the patient journey 
to prevent for side effects.

According to the COM-B model, Motivation is the cen-
tral mediator of behaviour, which is affected by Capability 
and Opportunity. However, we believe that Motivation con-
versely affected the Capability and Opportunity to maintain 
PA as well. Patients with higher levels of self-efficacy were 
more likely to overcome barriers in the construct of Capabil-
ity and Opportunity, like the burden of and fear of physical 
complaints and the limited accessibility of facilities during 
the COVID-19 pandemic. Patients who had high levels of 
self-efficacy believed in their capabilities to perform PA 
despite these barriers and were able to overcome them, while 
patients who did not, mentioned that they could not perform 
PA because of these barriers. Therefore, arrows were added 
in Fig. 2, pointing back from Motivation to Capability and 
Opportunity. These findings confirm the statement of the 
COM-B model that behaviour is a complex process which 
is partly an entangled system of interacting factors [19, 20].

Remote coaching was perceived as generally acceptable 
to cancer survivors who completed a supervised exercise 
program. Key themes for acceptability were self-efficacy, 
accountability, and the remote nature of the intervention. 
Participants reported that the coaching had positive effects 
on PA maintenance, by offering structure and confidence and 
consequently improving accountability and the level of self-
efficacy. The perceived effectiveness was also dependent on 
the level of self-efficacy. This implies that it could be useful 
to assess the level of self-efficacy at the start of a remote 
coaching intervention and adapt the coaching accordingly. 
The remote nature of the intervention positively affected the 
acceptability in some participants and negatively affected it 
in others. Some participants would have preferred face-to-
face appointments instead of or in addition to phone calls, 
while others found the remote nature convenient.

Our findings about determinants for PA maintenance were 
broadly in line with those of previous studies. Gell et al. 
explored female cancer survivors’ perspectives on remote 
coaching interventions to improve PA maintenance and 
identified five themes with great similarities to our study 
findings: accountability to a remote partner; plan Bs plan-
ning for barriers; the habit cycle; convenience through tech-
nology; and reclaiming health ownership [23]. Ferri et al. 
reported that the transition from a supervised environment 
to everyday life was a significant barrier to maintain exercise 
participation following a hospital-based exercise program. 
Participants had concerns about fitting exercise in daily life, 
particularly because participants would return to work [11]. 
This concern did not emerge during the interviews of the 
current study, which could be explained by the fact that some 
participants in our study did not return to work yet in the 
6 months after completing the exercise program, or were 
retired. Although not specifically related to work, difficul-
ties with fitting PA into everyday life were mentioned dur-
ing the current study as well. Cantwell et al. conducted an 
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exploratory, qualitative study of the experiences of patients 
across the cancer journey [32]. They reported that regular 
PA provided a “vehicle for recovery” and created a sense 
of “self-power”, which is in line with our findings about 
self-efficacy. Environmental, patient-related, and treatment-
related barriers were reported as well and were similar to our 
findings. In contrast to our study, financial costs were a per-
ceived barrier for PA participation. In the current study, the 
financial burden was discussed in some interviews but was 
never a reason to quit PA participation. This may be due to 
the fact that options for insurance-covered, low-cost, or even 
free PA activities were discussed with the participants at the 
end of the exercise program. These findings emphasize the 
importance of the availability of PA-promoting interventions 
for all cancer survivors, regardless of their financial status. 
Telehealth interventions have the potential to reach many 
patients, requiring fewer resources than face-to-face inter-
ventions [14.] The current and previous findings fit within 
the Cancer Rehabilitation to Recreation (CaReR) Frame-
work. In the CaReR Framework, a stepped-care approach is 
proposed, considering the importance of behaviour change 
and routine assessment. In accordance with our findings, the 
framework emphasized the importance of self-efficacy, by 
recognizing that the most suitable settings of PA interven-
tions vary depending on the level of self-efficacy and rec-
ognizing that PA counselling should be offered throughout 
the patient journey to build self-efficacy [33].

Our findings about the acceptability of remote coaching 
had similarities with the findings of a review about the use 
of telehealth in cancer survivors. In this review, high sat-
isfaction with remote interventions was reported, but the 
importance of customization was emphasized. The prefer-
ence for in-person follow-up was reported, like in our study, 
and visual elements were appreciated when interventions 
were remote [34]. These findings indicate that a combina-
tion of physical and remote appointments could be a future 
solution and video calls could potentially add benefit com-
pared to normal phone calls. Gell et al. describe that remote 
interventions are acceptable to support PA in female can-
cer survivors, when known preferences are incorporated, to 
focus on personal intentions and goals [24]. In the current 
study, personal preferences were mapped during the intake 
appointment using the COM-B model and incorporated into 
the remote coaching intervention. Although the coaching 
intervention was generally considered acceptable, partici-
pants mentioned that the added value of the intervention 
depended on personal needs. During this study, all partic-
ipants in the intervention group of the RCT received the 
coaching intervention. However, in daily practice, remote 
coaching following a supervised exercise program should be 
offered only when patients need it, are open to it, and if the 
intervention matches or can be tuned to their personal needs 
and preferences. Triage would be required to determine if 

there is an indication for PA maintenance interventions and 
which intervention is most suitable. The optimal mode of 
delivery, content, duration, and intensity of the coaching 
might depend on personal factors, like the patient’s social 
environment and their level of self-efficacy, and should be 
personalized. The integration of triage and stratification 
could be based on comparable interventions, which are 
already successfully implemented, like the Coach2Move 
approach [35]. This is a personalized and goal-oriented 
physical therapy intervention aimed at improving long-term 
levels of physical activity in which patients are stratified to 
one of three intervention profiles with a pre-defined number 
of sessions. The intervention is provided face to face, and 
future research should explore the potential of combining 
physical and remote appointments. Foster et al. identified 
determinants of PA maintenance in patients with gastroin-
testinal cancer and reported that patients will likely need 
minimal support for PA maintenance when they perform a 
PA activity they enjoy. Besides, they describe that partici-
pants who have a history of exercising, hold strong values 
of PA importance, which is in line with our findings about 
PA habits [36].

A strength of this study was the fact that perceived deter-
minants for PA maintenance after a supervised exercise pro-
gram were assessed in both cancer survivors that did and did 
not receive a follow-up intervention. In this way, we tried 
to get insight into patients’ experiences with this transition 
phase from multiple perspectives. Furthermore, the accept-
ability of a potential intervention for PA maintenance was 
investigated, which is important for optimizing the interven-
tion and successful implementation in daily practice. A novel 
aspect of this study can be found in the contribution of tel-
ehealth to promote PA maintenance in cancer survivors. The 
fact that we included mainly women with breast cancer can 
be seen as a study limitation. Besides, all participants took 
part in an RCT to the effectiveness of remote coaching fol-
lowing supervised exercise rehabilitation. Participants who 
were included in this RCT were potentially more motivated 
for PA, and their behaviour and opinions may have been 
influenced by the research information. Because of these rea-
sons, the findings of this study might not be transferable to 
all cancer survivors. Finally, this study was conducted dur-
ing the COVID-19 pandemic. Findings about determinants 
for PA maintenance and acceptability of remote coaching 
would probably have been different if not examined during 
the COVID-19 pandemic.

Future studies should focus on identifying cancer sur-
vivors at risk for turning inactive following structured 
exercise programs and designing appropriate follow-up 
interventions for patients with different needs. Since 
it could be challenging to reach and motivate these 
patients to participate in these interventions, appro-
priate methods to achieve this should be investigated 
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as well. Besides, future research should focus on fur-
ther evaluation, refinement, and implementation of the 
remote coaching intervention. We would propose to use 
the MRC framework for complex interventions to guide 
these future steps [22].

In conclusion, the findings of the current study impli-
cate that the transition from supervised rehabilitation 
to daily life PA is influenced by a variety of determi-
nants that are related to the Capability, Opportunity, 
and Motivation of the patient. The level of self-efficacy 
plays a major role in the ability to maintain PA follow-
ing supervised rehabilitation. Besides, the formation of 
PA habits, the feeling of accountability, the presence of 
and fear of physical complaints, and the accessibility of 
facilities were reported. A remote coaching intervention 
to promote PA maintenance was perceived acceptable to 
cancer survivors who participated in a supervised exer-
cise program but could be improved by adding face-to-
face appointments. Participants experienced the remote 
coaching intervention as a source of structure, account-
ability, social support, and self-efficacy, but the per-
ceived added value of the intervention differed between 
participants. We believe that interventions for PA main-
tenance need a personalized approach and should focus 
on habit-forming and improving self-efficacy, helping 
patients to overcome PA barriers like work schedules, 
treatment-related side effects, and adapting during crises 
like a pandemic.
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