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Abstract: (1) Background: Chemoradiotherapy (CRT) for head and neck cancer (HNC) is associated
with severe toxicity resulting in fatigue and weight loss, including loss of skeletal muscle mass. Exercise
interventions might positively affect physical fitness and quality of life. Sufficient adherence and
compliance rates are necessary for optimal effects. This study aimed to gain insight into expectations and
experiences and factors influencing adherence, retention and compliance of HNC patients participating
in exercise intervention during CRT. (2) Methods: Consecutive participants were invited for semi-
structured interviews, conducted pre- and post-intervention. A deductive approach was used to identify
themes and factors influencing adherence, retention and compliance. (3) Results: Thematic saturation
was reached after interviewing 14 patients pre-intervention. Five themes were identified: planning and
time management, treatment toxicity, motivation to exercise, exercise intervention and supervision by a
physiotherapist. The intensity of the treatment schedule and treatment toxicity were important barriers.
Facilitators mentioned were physical and emotional benefits, social support as well as the simplicity
and home-based setting of the intervention. (4) Conclusions: A personalised approach, considering the
individual facilitators and barriers of HNC patients, is important to increase adherence, retention and
compliance to exercise intervention and to reap the optimal effects of the program.
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1. Introduction

Chemoradiotherapy (CRT) for head and neck cancer (HNC) is associated with a high
risk of severe toxicities like energy loss, decreased masticatory functioning, dysphagia,
xerostomia, taste alteration and nausea and vomiting. These side effects, but also the cancer
itself, can complicate physical activity and oral nutritional intake, resulting in fatigue,
weight loss and loss of skeletal muscle mass [1–3]. Loss of muscle mass is associated
with a reduced quality of life (QoL), and also a decrease in physical performance and
a worse overall prognosis [4,5]. Therefore, interventions aiming at improving physical
functioning, body composition, fatigue and QoL are needed. Exercise interventions during
cancer treatment have shown to positively affect physical fitness and quality of life and may
improve treatment completion rates [6–8]. Supervised exercise interventions appear to be
the most effective; however, it remains unclear as to what factors are conclusive regarding,
among other things setting, dose and motivation [8].

Optimal effects of implementing exercise as part of HNC care can only be achieved
when reaching sufficient, adherence, retention and compliance rates. Patients with HNC
are generally less physically active, as part of a suboptimal lifestyle, in comparison with
other populations with cancer [5,9]. Also, they show a lack of intention to increase exercise
levels, probably due to the fact that they perceive their low physical activity level as already
being sufficient and experience physical barriers and low self-efficacy [9]. For patients with
HNC, achieving sufficient adherence, retention and compliance to exercise interventions
during cancer treatment is challenging [10–13]. Specific determinants to improve feasibility
and to establish a tailored approach to increase exercising in this population should be
further investigated [14]. Previous qualitative studies focused on physical activity and
exercise interventions mainly after HNC treatment [9,14,15]. Moreover, these studies did
not cover factors influencing the feasibility of exercise interventions during HNC treatment.

This study is part of a feasibility study in which adherence, retention and compliance
of a combined supervised and home-based exercise intervention during CRT was evaluated.
Our quantitative analysis showed that feasibility was influenced by the timing, intensity
and duration of the exercise, as well as the travelling time and planning difficulties [13]. In
this qualitative part of our study, we aimed to gain insight into preferences and expectations
of patients with HNC before participating, as well as their experiences and satisfaction
with this exercise intervention during CRT. Specifically, the objective was to identify factors
influencing adherence, retention and compliance from a patients’ perspective.

2. Materials and Methods
2.1. Ethics

The study was approved by the Medical Ethical Committee of the University Medical
Center Utrecht (17-630). All participants signed informed consent prior to the interview.
The Consolidated Criteria for Reporting Qualitative (COREQ) Research checklist was used
in the preparation of the manuscript [16]. The study was registered at the Dutch National
Trial Register (NTR7305).

2.2. Setting, Eligibility and Recruitment

The study was conducted at the University Medical Center Utrecht (UMCU) and The
Netherlands Cancer Institute (NKI), The Netherlands. Patients with HNC scheduled for
CRT were consecutively recruited, either face-to-face or by phone, for participation in our
exercise intervention study. For the quantitative part of the feasibility study [13], 40 patients
were included. For the qualitative part of the feasibility study, which is described in this
paper, consecutive sampling was used until data saturation was reached.

2.3. Exercise Intervention

The exercise intervention consisted of a 10-week combined endurance and resistance
training during CRT treatment offered by a physiotherapist. Nutritional support was
offered by a dietitian as part of usual care in both the UMCU and NKI. The start of the
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exercise intervention was, preferably, before or in the first week of CRT and ended after
10 weeks (Figure 1). The endurance training consisted of 30 min of moderate-intensity
physical exercise which included 15 min brisk walking, and another 15 min of exercise
of their own choice. For the resistance training, patients were instructed to perform
six exercises three times a week, targeting major muscle groups (arms, legs, shoulders, back
and core) using body weight and elastic bands for resistance. Patients attended one session
per week at the hospital, supervised by a physiotherapist. The remaining training sessions
were home-based. Further details about the exercise intervention including adherence,
retention and compliance rate, have been described elsewhere [13].
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Figure 1. Study flow chart.

2.4. Pre- and Post-Intervention Interviews

Semi-structured interviews were conducted from December 2017 through to June 2018.
Patients were recruited for this qualitative study until data saturation was achieved, which
was when no new information could be identified from the last two interviews [17,18].

Two pre-defined interview guides were used for the pre- and post-intervention in-
terviews, respectively. These guides were developed by the research team in an open
discussion, using results from previous studies [9,15]. At baseline, questions focused on
patients’ expectations regarding their adherence, retention and compliance with the ex-
ercise intervention during CRT. The post-intervention interviews focused on their actual
adherence, retention and compliance. Questions focused on patients’ satisfaction with
the intervention (e.g., setting, frequency, intensity, supervision) and on patients’ attitude,
preferences, motivation, opportunities and barriers towards exercising during CRT; addi-
tionally, suggestions for improvement were explored. Participants were interviewed at
a location of their convenience, either at home or at the hospital. Family members were
allowed to be present during the interview, but their perspectives were not collected. Each
interview lasted between 30 and 45 min and was audio recorded. Field notes were made.
The interviews were conducted by EP, who is a nurse specialist and clinical epidemiologist,
or by RG, who is a physiotherapist and master’s student in oncology physiotherapy. Both
RG and EP were trained by an experienced researcher (GY) in qualitative methods. No
prior relationships existed between the researchers and participants. After the interviews,
the audio recordings were transcribed verbatim. Patient characteristics comprising sociode-
mographic and medical data were collected from a baseline study-specific questionnaire
and from medical files.

2.5. Data Analysis

We performed a thematic analysis to generate codes from the interview transcripts using
a deductive approach in alignment with the interview guides [19]. All interview transcripts
were read independently by two researchers (EP and AK), followed by open coding of
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firstly, the pre-intervention and secondly, the post-intervention interviews. After axial coding,
specific codes were identified and labelled, and exemplary quotes were selected. Additional
codes were generated after reviewing the third and last interview for both the pre- and
post-intervention interviews. Codes and categories were established and discussed during
meetings with three authors (EP, AK and CMS), subsequently to identify, discuss and clarify
overarching themes. To ensure trustworthiness, codes and categories were cross-checked,
until no new themes emerged. Any discrepancies in the analysis were discussed until a
consensus was reached. In addition, agreements between extracted themes from the pre- and
post-intervention interviews were investigated. The computer software NVivo version 12
(QSR International LLC, Burlington, MS, USA) was used for coding.

3. Results
3.1. Participants

We reached data saturation after interviewing 14 participants pre-intervention. None
of the participants in this qualitative part of the study experienced adverse events due to
the exercise intervention. Two were lost to follow up resulting in 12 interviews after the
exercise intervention. During two interviews the partners of the interviewees were present.
Mean age of the participants was 57 years (SD: 8.7 years), and 11 of the 14 interviewed
participants were male. Five participants in this qualitative study did not complete the
exercise intervention. Participants were asked to rate their satisfaction with the exercise
intervention on a scale from 0 to 10; 11 interviewees responded, with an average of 7.6
(range 5–10). All baseline characteristics are shown in Table 1.

3.2. Overview of Findings

From the pre-intervention, referred to as expectations, and post-interventions interviews,
referred to as experiences, we extracted five overarching themes: (1) planning and time-
management, (2) treatment toxicity, (3) motivation to exercise, (4) exercise intervention and
(5) supervision by the physiotherapist. Figure 2 shows the five themes related to both the
expectations and experiences of the participants of this study, and the subthemes representing
underlying factors. In Table 2, explanatory quotes regarding the (sub)themes are depicted.
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Table 1. Baseline characteristics of the 14 participants.

Participant No. Age (years) Gender Educational Level 1 Disease Stage Tumor
Location

Number of Attended
Supervised Sessions

(out of 10)

Completed the
Intervention

Interview before
Intervention

Interview after
Intervention

Rating
Exercise Intervention 2

1 58 M Middle IV Oro-
pharynx 4 yes yes yes 8

2 56 M High III Oro-
pharynx 2 no yes yes missing

3 35 M Middle IV Oral
cavity 9 yes yes yes 8

4 65 F Middle IV Oro-
pharynx 2 no yes yes 8

5 60 M Middle V Oro-
pharynx 9 yes yes yes 6

6 47 M Middle III Oro-
pharynx 2 no yes yes 8

7 63 M Middle IV Oral
cavity 7 yes yes yes 8

8 70 M Low IV Hypopharynx 3 no yes no missing

9 59 F High IV Oro-
pharynx 10 yes yes yes 8

10 58 M Middle III Oro-
pharynx 8 yes yes yes 5

11 53 F High III Oro-
pharynx 4 no yes yes 7.5

12 67 M High IV Oral
cavity 8 yes yes yes 10

13 54 M Middle IV Oral
cavity 4 yes yes no missing

14 56 M High IV Oro-
pharynx 10 yes yes yes 7.5

1 Low, primary school or lower general secondary or prevocational secondary education; Middle, upper secondary education or vocational training; High, higher education or university.
2 On a scale between 0 and 10 participants were asked to rate satisfaction with the exercise intervention.
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Table 2. Quotes illustrating patients’ expectations and experiences of exercise intervention per theme
and subthemes.

Themes Subthemes Quotes
(Patient nr, Quote nr)

Planning and time
management

Expectations

Lack of time due to chemoradiotherapy
schedule

“I hesitated because I already saw my agenda filling up
completely with all sorts of different things.” (patient nr. 12,
quote nr. 1)

Structure of daily life activities “My daily routine is completely thrown off, you are not in
charge of your own calendar anymore, so it is a bit of a puzzle
where to fit this in, but then again this number of exercises
should not make this impossible.” (patient nr 2, quote nr. 2)

Experiences

Intensity of chemoradiotherapy schedule “You do not know what hits you. You must see the dental
hygienist, the dietitian, the speech therapist. . . In the month of
May, we had over 50 appointments scheduled at the hospital.”
(patient nr. 4, quote nr. 3)

Intensity of chemoradiotherapy schedule,
travelling time

“And the reason for dropping out, that had to do with, like,
there is so much you have to deal with when starting
[therapy], you hardly realize what you agreed to. The
intensity of the program and all that comes with it, not just
the program, but having to travel more than three hours every
day to get to and from the hospital. And then also having to
comply to this program, in combination with all kinds of
other appointments, that made it too hard.” (patient nr. 2,
quote nr. 4)

Treatment
toxicity

Expectations

Intensity of chemoradiotherapy
treatment, physical ability

“I can imagine, that when you have just had your
chemotherapy treatment, and you are extremely nauseated.
Well, then, of course, it becomes difficult to motivate yourself
and actually perform the exercises.” (patient nr. 10, quote
nr. 5)

Experiences

Nausea, weight loss, energy loss, pain,
tube feeding

“At one point I could not stop throwing up. . . in a few days I
became scrawny. It terrified me. Then I was admitted to the
hospital. So, then you’re not like; okay, I should go ahead and
do my exercises now.” (patient nr. 11, quote nr. 6)

Emotional well-being “You are happy after that last radiotherapy treatment; it’s
over, you could just kiss everyone. But then you fall into a
void, and then it is nice that there still is this exercise program,
with its weekly appointments with the physiotherapist, so
there was at least that, so this was especially helpful mentally.
(patient nr. 4, quote nr. 7)

Motivation
to exercise

Expectations

Physical health benefits “Motivation to survive, and also a shorter rehabilitation
period, but initially, strive to survive. So, everything I can do
to support this treatment I will do. ” (patient nr. 3, quote nr. 8)

Willpower “There is no such thing as “I can’t do this anymore”, never
ever, I can always take it a step further, at least at my level
you can always take it a step further. The average top athlete
will not be able to run much faster, but in my condition, there
is always room for improvement” (patient nr. 3, quote nr. 9)
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Table 2. Cont.

Themes Subthemes Quotes
(Patient nr, Quote nr)

Motivation
to exercise

Confidence “Self-esteem, increasing confidence. I guess. Feeling less of a
pitiful little creature. . . feeling better both physically and
mentally being more confident. “ (patient nr 12, quote nr. 10)

Sporty attitude “Anyway, I already had the intention [to exercise] in advance.
If you exercise on a regular basis during treatment, that’s just
better. You pull through easier, you are fitter, you might have
less drug side-effects and so on.” (patient nr. 10, quote nr. 11)

Lack of sporty
attitude

“Well, actually, I must confess I am a bit, ehm, this is
anonymous right? I am actually very lazy.” (patient nr. 9,
quote nr. 12)

Peers, experiences of peers “The experiences of someone I know, who has also had cancer,
breast cancer, she told me she stayed as active as she could
and this helped her a lot. And she is about my age, a few
years younger, so I thought: that is a valuable piece of advice.
And that’s how I selected tips and advice from people around
me every now and then.” (patient nr. 9, quote nr. 13)

Experiences

Physical health benefits “I am convinced that, ehm, that for my recovery and maybe
also to prevent deterioration, exercising is simply very
beneficial. That is sort of what I think.” (patient nr. 10, quote
nr. 14)

Health beliefs,
attitude

“You are also just tired of being ill, so the things that are not
absolutely necessary for your health or to survive. . . well. . .
they can wait until tomorrow.” (patient nr. 5, quote nr. 15)

Loss of
self-control

“at one point I was extremely nauseated, I just did not
perform the exercises anymore, I just couldn’t. But I did take
it up again, one week later. But it did give me a bit of a scare,
because I often don’t know my own boundaries, so I became
scared and then I dropped out”. (patient nr. 12, quote nr. 16)

Self-control “And everything I can do to feel less like a patient and to
speed up my recovery I will do! So I was quite motivated not
to be discouraged and not to become a passive patient, but
instead keeping self-control during the treatment trajectory as
well as during the rehabilitation phase.” (patient nr. 14, quote
nr. 17)

Physical health benefits “Sitting is the new smoking”, they say, and not without
reason, so considering that, and especially in these extreme
circumstances, it is just good to do it [exercising].” (patient nr.
9, quote nr. 18)

Commitment to the study
program

“I already intended to exercise, even if I would not have
participated in this study, as I had said before. Anyway, I still
would have planned to do something, so that was my
motivation. And then it is just discipline, especially when you
are not feeling well.” (patient nr. 10, quote nr. 19)

Chemo dog,
social support

“I deliberately borrowed a dog during my treatment, to
arrange my physical activity routine.” (patient nr. 14, quote
nr. 20)

“Fortunately, I have little experience with cancer. This is the
first time, but you just have no clue. . . There is so much
coming at you, it is very difficult to predict whether it will be
feasible [exercising]”. (patient nr. 2, quote nr. 21)
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Table 2. Cont.

Themes Subthemes Quotes
(Patient nr, Quote nr)

Exercise
intervention

Expectations

Content, unclear expectations “. . . I don’t know what to expect, so maybe. . . I don’t know
what we are going to do yet.” (patient nr. 6, quote nr. 22)

Personalized
intervention

“Yes well, I would assume that, when developing the
program, you gave it some consideration that one should be
able to keep it up”. (patient nr. 9, quote nr. 23)

Experiences

Simplicity of the intervention,
home-based

“The simplicity, that is of course the strength of this program,
anyone can do it, you don’t have to go to the gym. You can
just do it at home whenever you want. It is simple, and that,
of course, is the strength of this program. Because, if you’re
aiming for feasibility you should not add the constraint that
one must go to the gym.” (patient nr. 10, quote nr. 24)

Home-based,
social support

“It took me a while to get into it (home-based exercises),
because I’m not used to that, but later on I did it together with
my wife. She also got one of those (resistance) bands, and
then we did it together, she is really good at it”. (patient nr. 12,
quote nr. 25)

Supervision
physiotherapist

Expectations

Coaching,
motivating

“Well a strong external incentive, I definitely need that,
because I think I am rather lazy by nature.” (patient nr. 9,
quote nr. 26)

Coaching,
performance

“By correcting me when I didn’t perform the exercises
properly. You know, of course I did them once and I have seen
those pictures, but the correct posture. . . that is hard. You
tend to make it as easy on yourself as possible with those
exercises, but you have to adopt the right posture that truly
makes you put in the effort.” (patient nr. 5, quote nr. 27)

Coaching,
personal
approach

“In any case, it offers me (ehm) a custom-fit solution to stay
sportive, or at least physically active”. (patient nr. 14, quote
nr. 28)

Experiences

Personal
approach,
coaching

“That physiotherapist, yeah, I think she put too much
pressure on me. . . to go, (ehm). . . to the extreme. . . for me that
works counterproductive”. (patient nr. 11, quote nr. 29)

Clear instructions “You can do the exercises in many different ways, and there
was actually only one good way. The physiotherapist was
always very pleased that I remembered the exercises well and
performed them in the correct way.”(patient nr. 5, quote
nr. 30)

Personal
approach,
coaching

“Yes, I found it very stimulating, really empowering, (ehm)
the physiotherapist was really driven, and you become aware
of what your limits are, and what you can still do. . .”. (patient
nr. 12, quote nr. 31)

“I think it is truly fantastic! Very well done, inspired, and the
physiotherapist is of course a wonderful person, but also the
way she presented it and made it attractive by stimulating me,
yeah, that is really the way to get someone moving”. (patient
nr. 12, quote nr. 32)
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3.2.1. Theme (1) Planning and Time Management

Expectations: Most participants mentioned lack of time, due to the CRT schedule,
appointments with health professionals, and travelling, as possible barriers to attend
training sessions and to complete the exercise intervention (quote nr. 1). The interaction
between time-consuming CRT treatment schedule with a patients’ daily life schedule
was also mentioned as a barrier for being able to perform the exercises according to the
protocol (quote nr. 2). However, one participant expected to have plenty of time because he
temporarily paused his (voluntary) work during treatment.

Experiences: Post-intervention, most participants confirmed that the busy treatment
schedule including travelling was perceived as an important barrier for participation in
the exercise intervention (quote nr. 3) and for some it was the reason for ending their
participation in the exercise trial (quote nr. 4). Admittance to the hospital, planned or
unplanned, was also a barrier to perform the exercises. Planning the home-based exercises
at a fixed time helped some participants to comply with the intervention.

3.2.2. Theme (2) Treatment Toxicity

Expectations: Some participants were uncertain whether they would be able to per-
form the exercises due to expected treatment toxicity, like nausea and loss of energy (quote
nr. 5). Some assumed that the CRT treatment schedule and its related toxicity would nega-
tively affect their ability to perform the exercises and/or complete the physiotherapeutic
session. The combination of treatment and participating in the exercise intervention was
expected as “heavy” and was assumed to require a lot of physical strength.

Experiences: Most participants confirmed that CRT toxicity, including nausea, weight
loss, loss of energy, pain, and having a feeding tube, limited their adherence and compliance
to the exercise program (quote nr. 6). It was mentioned that participation in the exercise
program after treatment positively contributed to emotional and physical well-being (quote
nr. 7).

3.2.3. Theme (3) Motivation to Exercise

Expectations: The belief that being physically active during treatment could help one
to stay fit and improve health outcomes or survival was an important motivational factor
for some to participate (quote nr. 8). In addition, some participants mentioned feeling better,
with enjoying being active as an incentive to exercise. Some participants were self-confident
and mentioned that their strong willpower would help them to adhere to and complete the
exercise intervention during treatment (quote nr. 9). Others expected to improve self-esteem
and mental wellbeing when participating in the exercise intervention (quote nr. 10). Some
mentioned their sporty attitude as a motivating factor (quote nr. 11). On the contrary, for
others their lack of a sporty attitude was a reason to participate in this intervention (quote
nr. 12). A positive experience with exercising during cancer treatment of peers (quote
nr. 13) and having a dog to walk with were also mentioned as motivating factors. Gaining
insight into personal physical performance and strength during the intervention was said
to be motivating. Some participants deemed the appointment with the physiotherapist
necessary to adhere to the exercises, because of a lack of intrinsic motivation.

Experiences: In general, most factors associated with motivation to exercise mentioned
at baseline were confirmed post-intervention, including the persuasion of improved health
outcomes and participants’ motivation not to feel and act like a patient but to “stay in
control” (quote nr. 14). One participant regarded exercising as “not being absolutely
necessary for his health or survival”. Because of this conviction, exercising had a low
priority for him (quote nr. 15). Some experienced a lack of discipline and loss of self-
control (quote nr. 16) due to treatment toxicity and related distress. Others were able
to keep motivated (quote nr. 17) because of their prior exercise behaviour, their attitude
(maintaining self-control) or study commitment (quotes nr. 18). Commitment to the
supervised appointments was experienced as motivating increased adherence as well
as having a supportive peer or partner (quote nr. 19). Having to walk a dog was also
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mentioned as motivating post-intervention. One participant even borrowed a dog during
treatment for that reason (quote nr. 20). Most patients had no previous experience with a
cancer diagnosis or treatment and, therefore, lacked insight into the possible side-effects of
CRT, and how these could affect adherence to the exercise program (quote nr. 21).

3.2.4. Theme (4) Exercise Intervention

Expectations: Despite receiving in-depth information about the exercise intervention,
for some participants the content and goals of the exercise program were unclear before
the start of the intervention (quote nr. 22). For others, the content was sufficiently clear, in
particular for some participants who had previous experiences with supervised exercising.
One participant deemed it feasible to perform the exercises according to the protocol as he
perceived the number of exercises as acceptable. A few participants expected the exercises
to be simple to perform. Some participants expected to have sufficient stamina to adhere
to the program, provided that it would be adjusted to their (changing) capacity during
treatment (quote nr. 23)

Experiences: Most participants perceived the simplicity of the exercise program as a
facilitator, increasing the feasibility of the exercise program. The home-based setting, and
not having to go to a fitness centre, lowered the threshold for performing the exercises
(quote nr. 24). The home-based setting also enabled social support for one participant, as
his partner performed the exercises together with him (quote nr. 25). Yet, some pre-existing
physical limitations or physical barriers due to treatment toxicity were also mentioned to
negatively influence exercise adherence and compliance.

3.2.5. Theme (5) Supervision by the Physiotherapist

Expectations: Participants mentioned various expectations and needs regarding su-
pervision by the physiotherapist. Some had been treated for other conditions by a physio-
therapist previously and assumed that supervision by a physiotherapist would positively
affect adherence and compliance with the exercises (quote nr. 26). Participants thought that
a personal approach and coaching style would help to increase adherence to the physical
fitness intervention. Also, participants expected that the physiotherapist would help them
perform the exercises correctly (quote nr. 27), thereby increasing the effectiveness of the
exercises, and allowing adjustment of the exercises to their physical abilities (quote nr. 28).

Experiences: Participants reported that guidance by a physiotherapist was important,
and it was mainly experienced as being very positive and motivating. Some preferred a
more directive approach, while others preferred gentle stimulation by the physiothera-
pist (quote nr. 29). Clear instructions were perceived as being important for increasing
compliance (quote nr. 30). Physiotherapeutic supervision helped participants to challenge
themselves within their personal limits of their ability (quote nr. 31). Motivation by the
physiotherapist helped to perform the exercises and facilitated increasing adherence (quote
nr. 32).

3.2.6. Suggestions for Improvement—Comments from Participants

One participant suggested developing exercise videos instead of the pictures we used
to increase compliance with the home-based strength program (quote nr. 33). Another
suggestion mentioned was to enable them to choose the training facility (for the supervised
sessions) at each participants’ convenience, near home or at the hospital (quote nr. 34
and 35). Some suggested that exercising in a group with peers might increase adherence
(quote nr. 36). Others preferred a program which was even more adjusted to one’s
fluctuating physical capacity during treatment than our current program was (quote nr. 37).
Some perceived the exercises as being too challenging, while others perceived the intensity
of the exercises as being too light. Finally, it was suggested to replace the pedometer with
a more user-friendly activity-tracking application (quote nr. 38). Explanatory quotes are
shown in Table 3.
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Table 3. Quotes illustrating patients’ suggestions for improvement of the exercise intervention.

Suggestions for Improvement Exemplary Quotes

Exercise videos
“What might be helpful,. . . you know, I had to do 6 different exercises. . . and if there were
like 6 YouTube videos with exactly those exercises”.
(patient nr. 5, quote nr. 33)

Supervised training near home “I think, yeah, if a physiotherapist had visited me at home, I probably would have done
those exercises”. (patient nr. 6, quote nr. 34)

Hospital-based training
“During hospital stay, I really liked it, but at home there was so much going on, too many
distractions, and all the hassle with medication, tube feeding, that made it impossible to
also do it (the exercises) on top of all that”. (patient nr. 5, quote nr. 35)

Exercise in peer group “I think it is better (to exercise) in a group”. (patient nr. 4, quote nr. 36)

Personalized training program
“Consider each individuals’ own personal needs. I had a need for a more intensive program
and with that, I would have liked the freedom to adjust the exercises when it’s not going
well on occasion”. (patient nr. 10, quote nr. 37)

Health/exercise tracking apps

“To be honest, I didn’t find the fitbit very convenient,. . . I think it would be better to use
your smartphone for tracking, because you always have it on you,. . . you know. I change
my trousers before leaving the house and then the fitbit was still attached to the house
pair. . .”. (patient nr. 5, quote nr. 38)

4. Discussion

This qualitative study was designed to identify factors influencing adherence, retention
and compliance of patients with HNC regarding a combined supervised and home-based
exercise intervention during CRT. Five themes addressing preferences, expectations, experi-
ences and satisfaction regarding the exercise intervention were identified.

Planning and time management was the first theme identified. Participants received
an intensive treatment schedule, comprising radiotherapy treatment five times a week
combined with three weekly admissions for chemotherapy, and appointments with several
health professionals, (unplanned) hospital admissions, and, for some, travelling time was
important factors negatively affecting adherence and compliance. A lack of time has also
been mentioned as a barrier to exercising by HNC patients in previous studies [20,21].
To overcome planning and time-management barriers, more flexible (re-)scheduling of
supervised sessions as well as training at a location of the patients’ convenience might
be beneficial.

Our findings are in line with results from other exercise studies in HNC, in which
fatigue, nausea and physical weakness were also mentioned as important treatment-related
barriers to attending training sessions [22,23]. Treatment toxicity, the second theme in
our study, was perceived as main barrier negatively affecting adherence, retention and
compliance rates which was also illustrated by our quantitative data [13]. Some adjustments
to the exercise program might be helpful to overcome this problem. One option, which
might increase adherence, is to start supervised training sessions before treatment and
focus on home-based training with remote supervision during and shortly after CRT [23].
We suggest integrating exercise interventions within the oncological care pathway and start
exercising as early as possible to achieve relevant effects of the intervention in the short
period before the start of treatment. To prevent exercise-induced adverse effects, we advise
following the guidelines of the National Comprehensive Cancer Network for when medical
clearance and/or further medical evaluation by a medical professional is indicated [8].

The third theme in our analysis identified is the motivation to exercise. The belief
that exercising helps to maintain physical fitness and improves health outcomes, including
survival was perceived as a facilitator to adhere to the exercise intervention. Also, mental
well-being, like self-esteem and enjoying exercising were mentioned as motivating factors.
Loss of self-control due to treatment and treatment-related distress were mentioned as
factors decreasing motivation to exercise. High levels of distress, anxiety and depression
are common in patients with HNC [24,25]. Distress, depression, and anxiety influence
physical activity and compliance to exercise [26]. For any intervention to be successful, it
seems necessary to adequately address these psychological factors throughout the course
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of treatment [14,27]. The physiotherapist can have a pivotal role in this [28]. The beneficial
effects of exercise on depression, anxiety and distress have been well established [8,29], as
some interviewees said that they experienced a positive mental effect of participation in
this exercise intervention. Supportive partners or peers positively influenced motivation,
which was also reported in previous research [30].

Theme four describes the exercise intervention. The simplicity of the program, the
commitment to the supervised appointments and gaining insight into personal perfor-
mance increased motivation and adherence. Factors that negatively influenced adherence
were unclear expectations regarding the content and lack of goalsetting of the exercise
intervention. In patients with HNC, adherence, retention and compliance to exercise inter-
ventions can be challenging because they typically have a less active lifestyle compared
with other populations with cancer and have a high symptom burden [23,31]. The exer-
cise intervention was tailored to patients’ capacity and preference for endurance training
throughout the program. However, physical limitations and perceived insufficient adjust-
ment of the intensity of the program were experienced as barriers. Consequently, adherence,
retention and compliance may be increased with more extensive adjustment of the exercise
intervention based on physical limitations, and by setting personal goals [32]. More time is,
therefore, needed for supervision and guidance by a physiotherapist during the exercise
program. The home-based part of our exercise program was mentioned as a facilitator for
high compliance. In addition, group training sessions might increase motivation in patients
with HNC, as has been shown in a previous study [22]; although, this is difficult to achieve
in a peripheral setting due to the low prevalence of HNC in The Netherlands.

The last and fifth theme identified was supervision by a physiotherapist. Supervision
by a physiotherapist was deemed necessary for proper instructions in performing the
exercises correctly and increasing motivation and compliance. As shown in previous
studies, the physiotherapist has an important facilitating role in motivation, mental support
and increasing discipline to exercise and supervised exercise programs [33,34].

The scope of this study was to only include patients who participated in the exercise
intervention, and only one participant had a low education level, which is not represen-
tative of the entire HNC population. We assume that the presence of the partner of two
interviewees during their interviews will not have affected the reliability of our results. In
our opinion, it might positively affect validation as the interviewee felt more at ease and
thus provided more extensive responds. Participants of our study are likely to be more
active and might have different beliefs and preferences to non-participants, resulting in
selection bias, as has been previously described [13,35].

Clinical Implications and Future Directions

The current exercise program was adapted to the participants’ capacity; however,
some expected a more tailored intervention. An optimal personalized intervention with
regard to goal-setting, training type, intensity, setting, and timing might further increase
feasibility outcomes. A previous study showed that, to increase physical activity levels in
HNC, exercise should preferably be incorporated in daily life activities [9]. As the normal
structure of daily life activities is changed due to the intensive treatment schedule, future
studies should focus on how to flexibly (re-)schedule the supervised training sessions.
Exercise programs should preferably be offered as part of usual care with training sessions
scheduled around treatment appointments. This would overcome some of the logistic
barriers, as well as the low adherence due to treatment toxicity. In a previous qualitative
study in HNC survivors, a lack of intention to increase their physical activity level was
reported, due to the incorrect assumption that their current physical activity level was
already sufficient [9]. The assumption of “already being active” was also an important
reason for not willing to participate in this exercise intervention [13]. E-health applications
or blended care can be helpful in providing patient-tailored information on activity level,
personal goals and monitoring of individual progress [36,37], as was also suggested by
the interviewees.
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5. Conclusions

In conclusion, five themes, planning and time management, treatment toxicity, mo-
tivation to exercise, exercise intervention and supervision by the physiotherapist, were
identified. A personalised approach, considering the individual facilitators and barriers
within these themes, is important to increase the feasibility of exercise intervention during
HNC treatment and to reach optimal physical fitness effects.
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