Amsterdam University of Applied Sciences

Adherence to and satisfaction with low-intensity physical activity and supervised
moderate-high intensity exercise during chemotherapy for breast cancer
van Waart, Hanna; Buffart, Laurien M.; Stuiver, Martijn M.; van Harten, Wim H.; Sonke, Gabe
S.; Aaronson, Neil K.
DOI
10.1007/s00520-019-05019-1
Publication date
2020
Document Version
Author accepted manuscript (AAM)
Published in
Supportive care in cancer : official journal of the Multinational Association of Supportive Care
in Cancer

Link to publication
Citation for published version (APA):
van Waart, H., Buffart, L. M., Stuiver, M. M., van Harten, W. H., Sonke, G. S., & Aaronson, N.
K. (2020). Adherence to and satisfaction with low-intensity physical activity and supervised
moderate-high intensity exercise during chemotherapy for breast cancer. Supportive care in
cancer : official journal of the Multinational Association of Supportive Care in Cancer, 28,
2115-2126. https://doi.org/10.1007/s00520-019-05019-1

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).
Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please contact the library:
https://www.amsterdamuas.com/library/contact/questions, or send a letter to: University Library (Library of the
University of Amsterdam and Amsterdam University of Applied Sciences), Secretariat, Singel 425, 1012 WP
Amsterdam, The Netherlands. You will be contacted as soon as possible.

Supportive Care in Cancer
https://doi.org/10.1007/s00520-019-05019-1

ORIGINAL ARTICLE

Adherence to and satisfaction with low-intensity physical activity
and supervised moderate-high intensity exercise
during chemotherapy for breast cancer
Hanna van Waart 1 & Laurien M. Buffart 2,3 & Martijn M. Stuiver 4,5 & Wim H. van Harten 1,6 & Gabe S. Sonke 7 &
Neil K. Aaronson 1
Received: 24 March 2019 / Accepted: 30 July 2019
# Springer-Verlag GmbH Germany, part of Springer Nature 2019

Abstract
Purpose In this study, we investigated factors associated with program adherence and patient satisfaction with a home-based
physical activity program (Onco-Move, N = 77) and a supervised exercise program with a home-based component (OnTrack,
N = 76).
Methods We assessed adherence via self-report (home-based program) and attendance records (supervised program). We used
logistic regression analysis to identify sociodemographic, clinical and behavioural variables associated with program adherence.
Patient satisfaction was assessed with self-report and is reported descriptively.
Results Fifty-one percent of Onco-Move and 62% of OnTrack participants were adherent to the home-based program, while 59%
of OnTrack participants were adherent to the supervised sessions. Higher baseline physical fitness was associated with higher
adherence to home-based components. Higher disease stage and having a partner were associated with adherence to OnTrack
supervised sessions. Overall satisfaction with the exercise programs was high, but ratings of coaching provided by professionals
for the home-based components were low. Patients offered suggestions for improving delivery of the programs.
Conclusions These findings point to factors relevant to program adherence and suggest ways in which such programs can be
improved. Providing additional time and training for health care professionals could improve the quality and hopefully the
effectiveness of the interventions. The use of online diaries and smartphone apps may provide additional encouragement to
participants. Finally, allowing greater flexibility in the planning and availability of supervised exercise training in order to
accommodate the variability in cancer treatment schedules and the (acute) side effects of the treatments could also enhance
program adherence.
Trial registration Netherlands Trial Register, NTR2159.
http://www.trialregister.nl/trialreg/admin/rctview.asp?TC=2159
Keywords Adherence . Patient satisfaction . Physical activity . Exercise . Breast cancer . Chemotherapy
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Introduction
Exercise has beneficial effects for patients with cancer undergoing chemotherapy. It may limit fatigue, help to maintain
physical fitness and function, reduce side effects such as nausea and pain and improve chemotherapy completion rates [1,
2]. Rates of cancer patients’ adherence to exercise programs
range from 54 to 78% [3]. Effectiveness and costeffectiveness of exercise programs could be enhanced by improving adherence to such programs [4, 5]. This requires better understanding of the factors associated with adherence.
Previous studies in patients with cancer have described
various factors associated with adherence to either supervised
[6, 7] or home-based [8, 9] exercise programs. A consistent
finding is the association between pre-illness exercise history
and adherence [3]. Other associated factors in at least some
studies include having a partner [8], higher education [10],
low body mass index [10], a more advanced disease stage
[6, 9], not receiving radiotherapy [10], being less depressed
[6], less fatigued [8, 10], having better cardiovascular fitness
[6, 8], better physical functioning [7] and motivational factors
[11].
As described by the theory of planned behaviour [12], motivational factors, including attitudes, subjective norms, perceived self-efficacy and perceived benefits and barriers, can
help to explain exercise behaviour [3]. Also, sociodemographic
and clinical variables, physical fitness and psychosocial factors
such as health-related quality of life may influence program
adherence [3]. Additionally, satisfaction with exercise programs can provide leads to improving adherence rates. To date,
the few studies that have investigated factors associated with
exercise adherence during chemotherapy have yielded inconsistent findings. More insight is needed into determinants of
adherence to different exercise modalities during chemotherapy
[3].
In this paper, we used data from the physical exercise during adjuvant chemotherapy effectiveness study (PACES) [1],
a randomized controlled trial that compared the effects of a
home-based physical activity program (Onco-Move) and a
supervised exercise program with a home-based component
(OnTrack) to usual care in patients undergoing adjuvant chemotherapy. The aims of the present analyses were to (1) identify factors associated with adherence and (2) evaluate patients’ satisfaction with and their suggestions for further improvement of the programs.

Methods
Study procedures and participants
Details have been reported elsewhere [13]. Briefly, we invited
patients with breast or colon cancer aged ≥ 18 years, who were

scheduled for adjuvant chemotherapy with curative intent,
with no comorbid conditions that would contraindicate participation in an exercise program. For assessment purposes, participants had to be fluent in Dutch. The current paper focuses
on patients with breast cancer, who represented the large majority of participants (91%).
After informed consent, participants were randomized to
Onco-Move, OnTrack or usual care using the minimization
method, resulting in balanced groups with respect to age, diagnosis, treating hospital and use of trastuzumab. Institutional
review boards of all participating hospitals approved the study
(primary: Netherlands Cancer Institute, PTC09.2711).

Interventions
Onco-Move is a home-based, low intensity, self-managed
physical activity program with behavioural reinforcement
[13]. Trained nurses encouraged participants to be physically
active 30 min/day, 5 days/week, at an intensity level 12 to 14
on the Borg Scale of perceived exertion [13]. Participants
received written information, including a motivational poster
based on their exercise stage according to the transtheoretical
model [14], and were encouraged to keep an activity diary to
be discussed at each chemotherapy cycle. In this diary, patients recorded the type, duration and intensity of their
activities.
OnTrack is a moderate-high intensity, combined resistance
and aerobic exercise program, supervised by trained physiotherapists [13]. The program included twice weekly resistance
exercises of six large muscle groups with two series of eight
repetitions at 80% of one-repetition maximum, followed by
30 min of aerobic exercises with an intensity of 50% to 80% of
the maximal workload estimated by the steep ramp test [15].
Participants were also encouraged to be physically active in
the Onco-Move manner, including use of a diary. Both interventions started with the first cycle of chemotherapy and continued until 3 weeks after the last cycle.

Adherence
Adherence to home-based physical activity in Onco-Move
and OnTrack was calculated as the number of active days
reported in the diary divided by the number of active days
prescribed (5 days/week) over the course of the chemotherapy
treatment. A participant was considered adherent when physically active for at least 30 min on at least 75% of the prescribed days [1].
Adherence to OnTrack supervised sessions was calculated
as the number of sessions attended divided by the number of
sessions expected (twice a week) over the course of the chemotherapy treatment. A participant was considered adherent
when attending at least 75% of the prescribed sessions [1].
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The physiotherapists recorded patients’ reasons for not attending supervised sessions. Two independent researchers
(HvW and LB) categorized these reasons. Differences were
discussed until consensus was reached.

Factors potentially associated with adherence
All factors potentially associated with adherence were
assessed at baseline. Sociodemographic variables assessed
by questionnaire [13] included age at baseline (in years), education (0 = low/intermediate (high school or less), 1 = high
(college or university degree)), marital status (0 = no partner,
1 = partner) and work situation (0 = no paid employment, 1 =
paid employment).
Clinical variables retrieved from medical records included
cancer stage (0 = stage I/II, 1 = stage III), type of surgery (0 =
mastectomy, 1 = breast-conserving), axillary lymph node dissection (0 = no, 1 = yes), chemotherapy with taxanes (0 = no,
1 = yes), use of trastuzumab (0 = no, 1 = yes) and radiotherapy
(0 = no, 1 = yes) [13]. More than 92% of the participants received anthracyclines as part of their chemotherapy, resulting
in insufficient variability to investigate its potential association with program adherence.
Physical factors included baseline cardiorespiratory fitness
assessed with the steep ramp test [15] and endurance test [13],
and muscle strength assessed with a handheld dynamometer
for elbow flexion [16] and knee extension [17].
Psychosocial factors included general and physical fatigue
(MFI) [18], global quality of life (EORTC QLQ-C30 questionnaire) [19] and anxiety and depression (Hospital Anxiety
and Depression Scale; HADS) [20].
Exercise stage was based on the transtheoretical model
[14]. Participants were categorized as non-regular exercisers
(0 = pre-contemplation, contemplation and preparation) or
regular exercisers (1 = action and maintenance phase).
Questions based on the theory of planned behaviour [21]
assessed physical activity-related self-efficacy (five items, 0–
10 response scale), perceived social support (seven items, 5point Likert-type response scale), perceived barriers to (13
items) and benefits of (12 items) physical activity and attitude
towards physical activity (7-point adjective rating response
scales). All scales are described in detail elsewhere [22].

Satisfaction with Onco-Move and OnTrack
At completion of both programs, participants rated their satisfaction with program quality, logistics and guidance on 0–10
response scales (see tables in result section for all questions).
Additionally, open-ended questions asked for three positive
and negative points and suggestions for improvement. Two
researchers (HvW and LB) independently categorized these
comments. Differences were discussed until consensus was
reached.

Statistical analyses
Descriptive statistics were used to characterize adherence to
and satisfaction with both programs. Since adherence data
were skewed, and to facilitate clinically meaningful interpretation, we dichotomized adherence (adherent ≥ 75% of prescription) [1].
We used univariable and multivariable logistic regression
analyses to investigate sociodemographic, clinical, physical,
psychosocial and motivational factors associated with adherence (0 = no, 1 = yes). Due to the large number of potential
correlates, we used forward selection. Variables that significantly improved the model were added one-by-one using the
likelihood ratio test. Odds ratios (OR) and 95% Confidence
Intervals (CI) are reported. We evaluated the discriminative
ability of the models using the area under the receiver operating characteristic curve (AUC).

Results
Participant flow through the study is reported in detail elsewhere [1]. Briefly, we randomized 230 of 524 eligible patients
(44%) to Onco-Move (77), OnTrack (76) or usual care (77).
Participants’ baseline characteristics were balanced across
groups (Table 1).

Adherence
Thirty-nine (51%) Onco-Move and 47 (62%) OnTrack participants were adherent to the home-based program, and 45
(59%) of OnTrack participants were adherent to the supervised sessions (Table 2).
Feeling too ill was the most frequently reported reason for
not attending supervised sessions (53%, Table 2). About onethird of the missed sessions were due to logistical reasons
(participants’ personal scheduling problems (16%), scheduling conflict with planned chemotherapy session (10%) or
closed physiotherapy practice due to public holidays (5%)).

Factors associated with exercise adherence
In the univariable analyses, higher baseline endurance time
and a more positive attitude towards exercise during chemotherapy were significantly and positively associated with adherence to Onco-Move (Table 3). In the multivariable regression analyses, only baseline endurance time remained significant (OR = 1.10, 95%CI 1.03–1.17, AUC = 0.68).
In the univariable and multivariable analysis, only higher
baseline endurance time (OR = 1.08, 95%CI = 1.02; 1.15,
AUC = 0.71) was significantly associated with adherence to
the home-based component of OnTrack.

Support Care Cancer
Table 1 Baseline
sociodemographic and clinical
characteristics of participants
Age mean years (SD)
Gender N female (%)

Total
N = 153

OnTrack
N = 76

Onco-Move
N = 77

50.2 (9.3)
151 (99%)

49.9 (8.4)
74 (97%)

50.5 (10.1)
77 (100%)

35 (23%)
118 (77%)

18 (24%)
58 (76%)

17 (22%)
60 (78%)

Marital status N (%)
Single/divorced/widowed
Married/living together
Education N (%)
Low/intermediate
High (college/university)
Work N (%)
Paid employment
No paid employment

65 (42%)

30 (39%)

35 (45%)

88 (58%)

46 (61%)

42 (54%)

104 (68%)

53 (70%)

51 (66%)

49 (32%)

23 (30%)

26 (34%)

79 (52%)
74 (48%)

37 (49%)
39 (51%)

42 (55%)
35 (45%)

Cancer stage N (%)
Stage I and II
Stage III
Cancer treatment N (%)
Breast conserving surgery

118 (77%)

56 (74%)

62 (81%)

Axillary lymph node dissection
Radiotherapy
Chemotherapy mean (SD)

42 (27%)
120 (78%)

24 (32%)
60 (79%)

18 (23%)
60 (78%)

Prescribed chemotherapy days
Actual chemotherapy days
Exercise stage N (%)
Pre-contemplation

119.6
107.5 (32.1)

119.2
110.8 (28.6)

119.9
104.3 (35.6)

1 (1%)

1 (1%)

0 (0%)

26 (17%)
38 (25%)
4 (3%)
84 (55%)

11 (14%)
15 (20%)
2 (3%)
47 (62%)

15 (19%)
23 (30%)
2 (3%)
37 (48%)

Contemplation
Preparation
Action
Maintenance

In the univariable (Table 3) and multivariable regression
analyses, both a higher disease stage (OR = 4.90, 95%CI =
1.66; 14.43) and having a partner (OR = 5.08, 95%CI = 1.37;
18.83) were significantly and independently associated with
adherence to the OnTrack supervised sessions (AUC = 0.55).
No other clinical, motivational or psychosocial variables
were associated significantly with adherence to either OncoMove or OnTrack.

the program’s motivational elements, benefits derived from
being physically active and information provided on the benefits of and ways to be physical active during chemotherapy.
Negative comments included lack of encouragement and support, burdensomeness of the daily diary and the resulting feelings of guilt if unable to be physically active. The most frequent suggestions for program improvement were to add more
encouragement and support, to facilitate group physical activity, to complete the diary digitally (e.g. via an app) and to add
more variation to the program (Tables 5 and 6).

Satisfaction with Onco-Move
On average, satisfaction with Onco-Move was 7.4 out of 10
(Table 4). The average rating for “Would you recommend this
program to fellow patients?” was 8.2. The diary was rated
with a 7.6, while encouragement received was rated 5.5 for
usefulness and 5.1 for quality.
In total, 120 positive comments, 53 negative comments and
23 suggestions for improving Onco-Move were given
(Table 5). The most frequent positive remarks pertained to

Satisfaction with OnTrack
The average satisfaction score with OnTrack was 8.2 out of 10
(Table 4). Average score for “Would you recommend this
program to fellow patients?” was 9.4. The location and quality
of the supervised training received 7.9 for aerobic and 7.8 for
strength training. The experienced intensity of the aerobic and
strength training was rated as 6.5 and 6.2, respectively. The
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Table 2 Adherence to homebased and supervised exercise
programs and reasons for not attending supervised sessions
Home-based physical activity
Number of participants adherenta N (%)
Average percentage of 5 days activityb Mean (SD)
Average percentage of 5 days activityb [range]
OnTrack supervised sessions
Number of participants adherentc N (%)
Average percentage of attended sessionsd Mean (SD)
Average percentage of attended sessionsd [range]
Total missed OnTrack supervised sessionse
Felt too ill
Logistic reasonsf
Logistic reasons participant
Holiday participant

OnTrack
(N = 76)

39 (51%)
64% (27%)
[2–104%]

47 (62%)
62% (24%)
[1–99%]
45 (59%)
71% (21%)
[6% -100%]
797 (100%)
424 (53%)
241 (30%)
125 (16%)
74 (9%)

Hospital appointment
Work
Other priorities
family emergencies
Lack of transportation

13 (2%)
11 (1%)
10 (1%)
9 (1%)
4 (1%)

Time mix-up
Chemotherapy admission
Public Holiday
Reason not specified
Drop-out

4 (1%)
80 (10%)
36 (5%)
132 (17%)
92 (12%)

Unknown
a

Onco-Move
(N = 77)

40 (5%)

More than 75% of time active for 30 min for 5 days a week

b

Number of active days reported in the diary divided by the number of active days prescribed (5 days a week)
over the course of the chemotherapy treatment

c

More than 75% of sessions attended

d

Number of sessions attended divided by the number of sessions expected (twice a week) over the course of the
chemotherapy treatment.

e

Out of 2832 planned sessions

The category ‘Logistical reasons’ is subdivided in ‘Logistical reasons participant’, ‘Chemotherapy admission in
hospital’ and ‘Public Holiday’. The category ‘Logistical reasons participants’ is again subdivided in seven reasons

f

home-based component received an average satisfaction score
of 6.6 for the diary, 5.0 for the motivational poster, 5.0 for
usefulness and 3.2 for quality of encouragement.
In total, 102 positive comments, 40 negative comments and
31 suggestions for improving OnTrack were given (Table 6).
Positive remarks included the benefits of being physically
active, quality of the supervision and structure provided by
the program. Negative remarks included triggering negative
feelings when not able to attend a session, time investment
required, lack of continuity of supervision and lack of discussion of the diary. Suggestions to improve OnTrack included
more one-on-one supervision, more opportunities to train and
interact with other cancer patients, better discussion of the
diary, more variation in exercises, locations closer to participant’s home and more flexibility in timing of training (e.g.

other training moments, but also the possibility of starting
the program directly after surgery and/or continuing the program after chemotherapy ends).

Discussion
Our analyses yielded three key findings. First, patients with
higher levels of baseline physical fitness were more likely to
adhere to the home-based components. This may reflect exercise history, which is a well-documented predictor of adherence [3]. However, baseline physical fitness was not associated significantly with adherence to supervised exercise. It may
be harder for patients with lower levels of physical fitness to
be physically active on their own. These patients may
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Table 3 Predictors of adherence:
sociodemographic, clinical,
physical fitness, psychosocial and
motivational factors

Onco-Move
Home-based
OR (95% CI)

OnTrack
Home-based
OR (95% CI)

OnTrack
Session attendance
OR (95% CI)

0.97 (0.93–1.02)
0.70 (0.23–2.09)
2.00 (0.80–5.02)
1.62 (0.62–4.26)

0.98 (0.92–1.03)
1.04 (0.35–3.09)
1.43 (0.56–3.68)
1.38 (0.51–3.73)

0.98 (0.93–1.04)
2.99 (1.00–8.89)*
1.88 (0.73–4.79)
1.17 (0.44–3.16)

0.66 (0.26–1.67)
1.10 (0.35–3.53)
2.58 (0.80–8.29)
2.08 (0.65–6.59)
2.58 (0.89–7.49) #
1.38 (0.48–3.93)

1.75 (0.69–4.47)
1.11 (0.39–3.16)
1.04 (0.38–2.83)
0.39 (0.13–1.20) #
1.25 (0.43–3.59)
0.74 (0.24–2.28)

4.43 (1.65–11.89)*
0.39 (0.12–1.20)
0.95 (0.36–2.53)
0.86 (0.28–2.61)
1.43 (0.50–4.08)
1.19 (0.38–3.70)

Sociodemographics
Age, years
Partnera
High educationb
Paid worka
Clinical
More advanced disease stagec
Breast-conserving surgerya
Axillary lymph node dissectiona
Radiotherapya
Taxane usea
Trastuzumab usea
Physical fitness
Maximal short exercise capacity, watts

1.01 (1.00–1.02) #

1.01 (1.00–1.02)

1.01 (1.00–1.02)

Endurance time, minutes

1.10 (1.03–1.17)*

1.08 (1.02–1.15)*

1.02 (0.97–1.08)

HHD elbow flexion, Nm
HHD knee extension, Nm
Psychosocial factors
General Fatigue
Physical Fatigue

1.00 (0.99–1.01)
1.01 (1.00–1.01)

1.00 (0.99–1.01)
1.00 (1.00–1.01)

1.00 (0.99–1.01)
1.00 (0.99–1.01)

0.99 (0.87–1.11)
1.03 (0.91–1.18)

1.09 (0.97–1.22)
1.00 (0.89–1.12)

0.92 (0.82–1.04)
0.90 (0.80–1.02) #

0.97 (0.94–1.01)
1.05 (0.89–1.24)
1.04 (0.87–1.25)

1.00 (0.97–1.03)
1.06 (0.92–1.22)
1.04 (0.90–1.19)

1.03 (1.00–1.07) #
0.95 (0.81–1.11)
0.95 (0.80–1.12)

1.62 (0.65–4.03)
1.14 (0.87–1.50)
2.08 (0.88–4.90) #

0.73 (0.27–1.94)
1.23 (0.92–1.67)
0.46 (0.17–1.20)

0.78 (0.30–2.06)
0.98 (0.74–1.31)
0.53 (0.21–1.36)

1.05 (0.55–2.01)
1.12 (0.48–2.63)
2.55 (1.07–6.10)*

1.49 (0.64–3.50)
0.37 (0.13–1.02) #
0.86 (0.36–2.06)

0.69 (0.30–1.61)
0.76 (0.29–1.97)
0.77 (0.32–1.84)

Overall quality of life
Anxiety
Depression
Motivational variables
Exercise staged
Self-efficacy
Social support
Benefits
Barriers
Attitude
*, #

Significant difference: *p < 0.05; #0.10 < p < 0.05

OR odds ratio, 95%CI 95% confidence interval, HDD handheld dynamometer
a

0 = no, 1 = yes

b

0 = low/intermediate, 1 = high

c

0 = stage I/II, 1 = stage III

d

0 = non-regular exercisers, 1 = regular exercisers

therefore benefit from and be more motivated by the structure
provided by a supervised program.
Our trial started after patients had undergone surgery and,
in most cases, radiotherapy. Previous studies have reported a
decline in physical fitness and functioning levels after surgery
and/or radiotherapy [23]. Given the finding that baseline physical fitness (i.e. endurance time) is associated positively with
exercise adherence, improving or minimizing loss of physical
fitness prior to chemotherapy could enhance adherence to the
home-based programs. An early start of physical activity

programs directly after diagnosis might thus be beneficial in
this regard.
Second, participants with a higher disease stage and with a
partner were more likely to adhere to the supervised OnTrack
sessions. It is somewhat puzzling why participants with a
higher disease stage are more likely to adhere. Although this
might be a chance finding, we are not the first to report it [6,
9]. Perhaps, these patients are more open to or in need of this
type of supervised exercise. Qualitative research comparing
potential differences in desired encouragement, experienced
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Table 4 Patients’ evaluations of
Onco-Move and OnTrack
programs

Onco-Move
Mean (SD)

OnTrack
Mean (SD)

7.4 (1.4)

8.2 (1.2)

7.1 (1.8)

8.2 (1.6)

8.2 (2.1)

9.4 (1.3)

How useful was the diary?
How useful was the motivation poster?

7.6 (2.0)
5.9 (2.4)

6.6 (2.2)
5.0 (2.3)

How useful was the information booklet?

7.2 (1.9)

How useful was the encouragement to an active lifestyle?*
Were you satisfied with the quality of the encouragement?*

5.5 (2.6)
5.1 (2.5)

Overall
How do you rate the program?
Did the program meet you expectations?
Would you recommend this program to fellow patients?
Home-based

5.0 (2.5)
3.2 (1.6)

Supervised sessions
Logistics
How do you rate the proximity of the training location?
How do you rate the services at the training location?
How do you rate the ambiance at the training location?
Could you plan the training sessions in your daily life?

8.3 (1.4)
7.8 (1.0)
8.5 (1.1)
7.6 (2.0)

Training
How do you rate the supervision?
Quality of aerobic training

8.4 (1.2)
7.9 (1.2)

Quality of strength training
Intensity of aerobic training
Intensity of strength training
Was intensity training adapted after chemotherapy session

7.8 (1.1)
6.5 (1.6)
6.2 (1.4)
8.5 (1.8)

How fatigued were you after training?
N (%)

5.8 (2.1)
N (%)

9 (12%)
37 (48%)

18 (24%)
4 (5%)

No never
Home-based sessions: did you exercise alone or with somebody?
Always alone

10 (13%)

9 (12%)

Sometimes with somebody else
Always with somebody else
Supervised sessions: did you exercise alone or with somebody?
Always alone
With other patients with cancer
With other patients
How was the timing of the training sessions?
Too early
Just right
Too late
How long did the fatigue last?
One day or less
Two days
Did you get an injury?

17 (22%)
4 (5%)

Was the home-based part discussed?
Yes, every 3 weeks
Yes, but less than every 3 weeks

35 (46%)

11 (15%)
47 (62%)
9 (12%)
5 (7%)
48 (63%)
14 (18%)
62 (82%)
1 (1%)
4 (5%)

Note: All questions were posed on a 0–10 scale, with the exception of * who were transformed from a 0–5 to a 0–
10 scale
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Table 5 Suggestions, positive
and negative points for OncoMove

Positive
Structured stimulation

N = 120
38%

It gives structure on how to be physically active, and motivation and structure to keep being
physically active
Benefits

29%

Experience better physical fitness, more energy, less stress and fatigue, feeling better and happier
Awareness
Insight in benefits physically fitness and in own activity levels

15%

Tailored counseling

10%

Personal advice to be active in your own environment in your preferred manner
Diary

5%

Good for memory and serves as a reminder to be physically active
Distraction

3%

Focus thoughts on non-cancer
Negative
Limited counseling

N = 53
42%

Did not (always) receive counseling, very open-ended counseling
Diary

19%

Burdensome to write everything down
Feeling guilty

19%

Feeling guilty if not being physically active, negative pressure
Too time consuming, burdensome
Expectations are high, consumes a lot of time
Alone
Hard to be physically active on your own when lack of motivation
Not intensive enough
Too low expectations
Location of counseling
Rather not discuss in hospital environment

13%
2%
2%
2%

Bad weather
Hard to be physically active, when weather is bad

2%

Suggestions

N = 23

More coaching
Actual delivery of counseling at each chemotherapy session, more intensive counseling
(Online) diary
Keep the diary online or in an app, provide more writing space
Train in groups
Facilitation of group/peer physical activity
More (support with) variation
More variation, training at a gym or provide equipment at home

65%

burden and benefits of supervised sessions between patients
with higher and lower disease stage could provide more
insight.
The association between having a partner and higher adherence has been reported previously [24, 25], frequently
linking spousal social support to adherence. Interestingly,
in our study, perceived social support was not associated
significantly with adherence. This suggests that the role of
the partner may have been more instrumental in nature.

13%
13%
9%

Although frequently reported post-cancer treatment [3, 11,
21], we found no significant association between motivational
variables and adherence during active treatment [6–9].
Participants’ motivation may potentially shift during chemotherapy. Patients might be unable to foresee what will motivate them during chemotherapy. Further research, preferably
qualitative in nature, can hopefully provide leads as to why
motivational variables are not associated with adherence to
exercise programs during active treatment [22].
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Table 6 Suggestions, positive
and negative points for OnTrack

Positive

N = 102

Benefits
Experience better physical fitness, positive feeling, more energy, fulfillment, better appetite,
confidence in and positive about your body
Supervision

44%

14%

Good supervision
Motivation

13%

It gets you motivated to be physically active
Structure
Structure to the week, regularity

12%

Contact with peers
Share experiences and knowledge with other patients

11%

Awareness

5%

Learn to tire yourself and benefits of physical fitness
Distraction

2%

Focus thoughts on non-cancer
Negative

N = 40

Burdensome
Burdensome directly after chemotherapy or when ill
Inadequate supervision
No discussion of the diary, lack of continuity of supervision

25%

Difficulty with scheduling
Not enough flexibility to plan training, too early
Boring
Every week the same training, with little variation
Too time consuming
Time consuming program
Distance
Large distance to training location
Location services
Suboptimal training equipment, noisy environment
Confronting
Confronting to be a cancer patient
Alone

20%
18%
13%
8%
8%
5%
3%
3%

Lack of peer contact
Suggestions
More variation
More variation in training, add yoga or aerobics
More personalized supervision
Keep one physiotherapist and/or better transferal between physiotherapist
Location (proximity, facilities)
Training location closer to home, better equipment, separate room
More contact with peers
Schedule time prior or after training session for social interaction, train with other cancer patients
More flexibility for training times
More groups and/or training sessions
Discussion of diary
Discussion of diary, online supervision home-based

N = 31
45%
19%
13%
10%
10%
3%
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Third, although the overall satisfaction was relatively high,
participants were less satisfied with the encouragement provided as part of the home-based program. This may reflect time
constraints operating in a busy clinical setting. In addition, it
may be that our half-day training for nurses and physiotherapists for the home-based program was insufficient. Additional
time, and probably also training, is needed to ensure that these
health care professionals can provide optimal levels of encouragement to patients. Use of Web-based diaries and smartphone
apps might also be useful in providing additional motivational
support to adhere to such programs [26, 27].
The most frequently reported reasons for not attending supervised sessions were related the schedule of and toxicities
associated with chemotherapy. Patients suggested that adding
more flexibility in timing of the sessions could improve adherence. It is important to maintain a balance between offering
flexibility (i.e., more group or drop-in sessions), and ensuring
sufficient one-to-one attention and program continuity [28].
Participants also suggested enhancing social interaction to improve adherence and satisfaction, for example, by building in
time for social contact immediately prior to or following the
training. Finally, building more variation into the exercise
program could reduce boredom and thereby enhance adherence [29].
Several limitations of our study should be noted. First, we
used diary-based, self-reported physical activity to assess adherence to the home-based component. This may have introduced social desirability bias, leading to over-reporting of
physical activity.
Second, for the supervised session, we focused on session
attendance as the measure of adherence, as we had insufficient
information to assess compliance to the prescribed exercise
intensities. Different factors may be associated with compliance (whether participants meet the prescribed exercise intensity) than with attendance [30].
Third, the generalizability of the predictors to the total population may be limited. In fact, we know from previous analyses [22] that the non-participants, who declined participation
to this trial because they did not wish to exercise had lower
level of education, were less likely to be working, reported
more fatigue and lower health-related quality of life, had lower
sense of self-efficacy, more negative attitudes towards exercise, less social support, and perceived fewer benefits and
more barriers to exercising during treatment than trial participants. All these factors could be predictors of adherence itself
[3].
Finally, the ability of the multivariable models to predict
adherence was low to moderate. This suggests that other factors may help explain differences in adherence to exercise
programs during chemotherapy. These may include environmental factors (i.e. the suitability of the environment for
exercising) or external motivational factors (i.e. type of encouragement received) [3, 11].

Our study also has considerable strengths, including the
randomized controlled trial context, the possibility of evaluating adherence to both home-based and supervised exercise
programs during chemotherapy, the use of a theoretical model
and the availability of an objective measure of adherence to
the supervised sessions.
In conclusion, patients with lower baseline physical fitness
levels are less adherent to a home-based program, while having a higher disease stage and a partner is associated with
adherence to supervised sessions. Providing additional time
and training for health care professionals could improve the
quality and hopefully the effectiveness of the interventions.
The use of online diaries and smartphone apps may provide
additional encouragement to participants, leading to higher
levels of adherence and better outcomes. Finally, allowing
greater flexibility in the planning and availability of supervised exercise training in order to accommodate the variability
in cancer treatment schedules and the (acute) side effects of
the treatments could also enhance program adherence.
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