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Abstract
Purpose The present study aimed to identify patients’ experienced barriers and facilitators in implementing physical activity
programs for patients with cancer.
Methods We interviewed 34 patients in focus-group-interviews from three different hospital-types. We included patients with
cancer who were either receiving curative treatment or had recently completed it. Barriers and facilitators were explored in six
domains: (1) physical activity programs, (2) patients, (3) healthcare professionals (HCPs), (4) social setting, (5) organization, and
(6) law and governance.
Results We found 12 barriers and 1 facilitator that affect the implementation of physical activity programs. In the domain of
physical activity programs, the barrier was physical activity programs not being tailored to the patient’s needs. In the domain of
patients, lacking responsibility for one’s own health was a barrier. Knowledge and skills for physical activity programs and noncommitment of HCPs impeded implementation in the domain of HCPs. Barriers in the domain of organization included
inconvenient place, time of day, and point in the health treatment schedule for offering the physical activity programs, inadequate
capacity, inaccessibility of contact persons, lack of information about physical activity programs, non-involvement of the general
practitioner in the cancer care process, and poor communication between secondary and primary HCPs. Insufficient insurancecoverage of physical activity programs was a barrier in the domain of law and governance. In the domain of physical activity
programs, contact with peers facilitated implementation. We found no barriers or facilitators at the social setting.
Conclusions Factors affecting the implementation of physical activity programs occurred in various domains. Most of the barriers
occurred in the domain of organization.
Implications for Cancer survivors An implementation strategy that deals with the barriers might improve the implementation of
physical activity programs and quality of life of cancer survivors.
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Introduction
Physical activity (PA) has been shown to improve both the
psychological and physiological functioning [1–5] of patients
affected by cancer, by decreasing fatigue [2, 6–15] and improving cardiopulmonary fitness [6] and the quality of life [6,
9, 11, 16–21]. It also improves muscular strength [22], lean
body mass, body fat levels [23], and self-esteem. Increasing
evidence underlines the benefits of physical activity (PA) in
preventing treatment side effects, improving progression-free
survival, and increasing overall survival [4, 24]. Though
maintaining a sufficient level of physical activity has been
shown to counteract treatment side effects, multiple studies
have shown that maintaining a physically active lifestyle during and after cancer is challenging for the patient [25, 26].
After cancer has been diagnosed, physical activity deteriorates distinctly. A low proportion of patients with cancer follow physical activity guidelines during treatment [27, 28], and
it is well known that the physical activity levels of patients
affected by cancer generally decline [29]. Additionally, even
with extensive knowledge of the benefits of physical activity
after cancer diagnosis, patients fail to return to pre-diagnosis
activity levels after treatment [27, 28].
To improve the uptake of physical activity of patients with
cancer, evidence-based guidelines recommend the implementation of physical activity programs or other initiatives to improve the uptake of physical activity during and after cancer
treatment [6, 30–36]. However, it appears that the current uptake of physical activity programs is low [37–40] and widespread implementation is lacking [41]. A study found that only
17% of cancer treatment facilities offer a physical activity program [42]. Furthermore, there is scarce material on approaches
to implement these guidelines on physical activity [43–46].
Like other new treatment approaches, perhaps physical activity programs need active implementation strategies that
successfully deal with the barriers and facilitators involved
[47]. Before these implementation strategies can be designed,
further research is required to identify the barriers and facilitators affecting the implementation of physical activity programs during and after cancer treatment. This research can be
compared to clinical practice, where a diagnosis is needed so
that we can choose the right treatment [48]. The identification
of these barriers and facilitators can be used to develop

strategies for improved implementation of physical activity
programs for patients. However, little is known about these
barriers and facilitators influencing physical activity program
implementation, so more exploration is needed. The present
exploratory qualitative study therefore aimed to systematically
identify barriers and facilitators affecting the implementation
of physical activity programs among adult patients during and
after the treatment of cancer.

Method
We performed focus-group-interviews exploring factors that
influence the implementation of physical activity programs
among adult patients during and after the treatment of cancer.
This qualitative study was carried out following the
Consolidated criteria for Reporting Qualitative studies
(COREQ) [49].

Study population
The participants invited for the focus-group-interviews were
recruited from three different hospitals in the Netherlands. As
a sampling technique, we used purposeful sampling. We organized the focus-group-interviews in each participating hospital. Focus-group-interviews were performed until saturation
was reached.
Ten to 12 adult patients with cancer were invited to participate in a focus-group-interview. Patients with cancer who
were either receiving curative primary treatment or had recently completed it were eligible for interview. Their healthcare
professionals (HCPs) asked if they were willing to participate
when they were at the outpatient clinic and if so, their contact
details were sent to one of the investigators. She contacted the
patients by phone to tell them more about the study and to
answer their questions. All the patients also received written
information explaining the objectives and the process of the
focus-group-interview and the investigator arranged an appointment for the focus-group-interview meeting. After the
patients had been informed about the study and before the
focus-group-interview started, they were asked for informed
consent and permission to audiotape the focus-groupinterview.

Data collection
An interview guide was developed using theoretical models
developed by Grol [50–52] and Flottorp [53] for identification
of factors influencing implementation of care innovations.
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Based on the theoretical models of Grol and Flottorp, the
factors had been coded in the following six domains: (1) characteristics of the physical activity programs, (2) characteristics
of the professionals, (3) characteristics of the patients, (4)
characteristics of the social setting, (5) characteristics of the
organization, and (6) characteristics of law and governance.
The physical activity programs can be guided by rehabilitation physicians, physical therapists, and sports-medicine
physicians, who are specialized in physical activity during
and after the treatment of cancer.
The focus-group-interviews were structured as follows: we
asked the participants to describe their experience with physical activity programs. We explored obstacles or facilitators in
detail as soon as they came up, for which we used the
abovementioned theoretical models. The focus-groupinterviews gave the participants a chance to talk freely, as well
as to express their personal feelings about the obstacles to and
facilitators of optimal care for their physical activity recovery.
The investigators were not involved in any way in the care of
the participants. The focus-group-interviews took about
90 min each and were conducted by two experienced
investigators.
Before the focus-group-interviews began, we had collected
patient characteristics by means of a short registration form.
This form included questions about their age, sex, home setting, working conditions, cancer type, and types of therapy.

Planned analytic approach and outcomes
Al interviews were audio-taped and afterwards literally typed
up verbatim in manuscripts, using Microsoft Word. These
manuscripts were imported in the qualitative software package
Atlas.ti. We used version 7.6.16 for this purpose. The content
analysis process, as described by Elo et al. [54] was used as
methodology for the analysis. Two researchers qualitatively
and independently coded the barriers and facilitators mentioned in the manuscript of the interviews. We coded the
influencing factors in one of the six domains. Factors that
had been identified, but had not been present in the domains,
were added. The two investigators discussed their interpretation until consensus was reached.
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Table 1

Characteristics of the focus-group participants

Age (years)
Years since diagnosis
Years since treatment

Mean 60.4, SD (11.3), range (35–82)
Mean 1.9, SD (0.2), range (0–5)
Mean 1.7, SD (0.3), range (0–4)
n (%)
34 (100)

Total amount of participants
Gender
Male
12 (35.3)
Female
22 (64.7)
Nationality
Dutch
33 (97.1)
Turkish
1 (2.9)
Household members
Spouse and/or others
25 (73.5)
Alone
9 (26.5)
Partner
Yes
24 (70.6)
No
10 (29.4)
Children
Yes
23 (67.6)
No
11 (32.4)
Educational level
Elementary
1 (2.9)
Intermediate
12 (35.3)
High
7 (20.6)
University/college
14 (41.2)
Work status
Employed
20 (58.8)
Unemployed
14 (41.2)
Cancer type
Breast
13 (38.2)
Abdominal cavity
11 (32.3)
Pelvic cavity
3 (8.8)
Hematological
5 (14.7)
Bone
1 (2.9)
Lung
1 (2.9)
Finished primary treatment
Yes
23 (67.6)
No
11 (32.4)
Received treatments
Surgery
160 (88.2)
Chemotherapy
43 (79.4)
Radiotherapy
69 (47.0)
Hormonal therapy
32 (17.6)
Symptoms during and after cancer treatment
Total
24 (70.6)
Fatigue
11 (32.4)
Pain
3 (8.8)
Mental Problems
3 (8.8)
Lymph edema
1 (2.9)
Neuropathy
1 (2.9)
Nausea
1 (2.9)
None
10 (29.4)

Results
Patient characteristics
After analyzing the data of three focus-group-interviews, we
concluded that saturation was sufficient. The participants invited for the focus-group-interviews were recruited from three
different hospitals in the Netherlands: one university, one
teaching, and one non-teaching. Table 1 outlines the characteristics of the participants. The three focus-group-interviews

included a total of 34 adults with a history of cancer of the
breast (38.2%), abdominal cavity (32.3%), pelvic cavity
(8.8%), blood (14.7%), bone (2.9%), or lung (2.9%).
Twenty-three of the 34 participants (68%) had finished their
curative primary treatment and 11 participants were still receiving treatment at time of the interview. Of the participants,
88.2% had undergone surgery, 79.4% received chemotherapy,
47.0% radiotherapy and 17.6% hormonal therapy. Eleven participants treated in a university hospital took part in a focus-
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group-interview, as did 10 patients from a teaching hospital
and 13 patients from a non-teaching hospital.
The mean age of the focus-group participants was
60.4 years, with means of 1.9 years since diagnosis and
1.7 years since last treatment. Of the total amount of patients,
64.7% were female and 35.3% male. Ninety-seven percent
had a Dutch background, one had a Turkish background. As
highest level of education, 2.9% of patients has finished elementary education, 35.3% high school, 20.6% associated degree, and 41.2% university/college.
The participants came from all regions of the Netherlands.
With regard to the social circumstances of the patients, 67.6%
had children and 73.5% lived with their partner and/or children. Fifty-nine percent were employed at the time of the
focus-group-interview. Seventy-one percent of the participants had symptoms or persistent side-effects from cancer
and/or its treatment. The symptoms experienced were fatigue
(32.4% of participants), pain (8.8%), mental problems (8.8%),
lymph edema (2.9%), neuropathy (2.9%), and nausea (2.9%).
All the participants were aware of the existing physical
activity programs for patients with cancer; 23.5% did not start
any of these programs, 20.6% joined a physical activity program with strictly physical activity, 23.5% a physical activity
program with psychological elements, and 32.4%, a psychologically oriented program that contained physical activity.

Factors affecting the implementation of physical
activity programs
The qualitative focus-group analysis revealed a variety of barriers and/or facilitators in the different domains outlined in
Table 2. We found 12 barriers and 1 facilitator affecting the
implementation of physical activity programs.

circumstances. Often, sharing experiences was a reason to
prefer peers. They also believed that involving peers ensured
that the physical activity program was more suited to their
needs as cancer survivors. Participants even preferred
healthcare providers with their own experiences of cancer
and its treatment.
Two quotes illustrating the barriers and facilitators in the
domain of physical activity programs are:
“It would encourage me to join if the program were
tailored to me as a person”
“I would be more receptive to advice or assistance if it
would be provided by someone like me.”

Domain: Patients
In the patient domain, the lack of a sense of responsibility to
participate was a main barrier to implementing physical activity programs. The participants believed that a responsible patient would ask for information, guidance, and referral. This
would automatically encourage referral and participation in
the physical activity program itself. They noted that a responsible patient would also take steps to fully participate into the
physical activity program itself after referral, which would
increase the participation percentage.
Two participants remarked about lacking responsibility for
one’s own health:
“I think you should also ask for the program. You can’t
have everything offered to you all the time. I think you
also need to arrange some things yourself.”
“I asked my specialist for a physical activity program
myself.”

Domain: Physical activity programs
The key barrier in the domain of physical activity programs
cited by the participants was that most physical activity programs contained fixed elements and were not tailored to the
patients’ needs or capacities. Such programs were reasons to
refuse joining a physical activity program, especially when all
elements of the program were obligatory for participation. The
forced set-up of a group or individual physical activity program was a reason to refuse. The participants preferred to have
a choice of elements in the program and a choice of a group or
individual physical activity program. They also preferred
physical activity programs tailored to their individual needs
so they could work on their own individual aspects that most
needed improvement after cancer treatment.
The participants pointed out that contact with peers who
had experience in dealing with cancer and its treatments was a
facilitator that encouraged them to join a physical activity
program. They felt more comfortable with people in the same

Domain: Healthcare professionals
The focus-group participants explained that lack of knowledge and skills among HCPs resulted in a lack of qualified
information for the patients. It also resulted in a lack of guidance to find the right physical activity program and a referral
for joining the physical activity program. They also mentioned
that HCPs who were not committed to physical activity programs could impede implementation. They did not always
receive support from their HCPs for a successful referral, even
if the patients themselves were aware of the need to participate
in a physical activity program.These quotes illustrate the barriers in the HCP domain:
“I was here in August for a check-up. Only the prostatespecific antigen was measured and no attention was given to my status of physical activity.”
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Factors affecting implementation of physical activity programs among adult patients with cancer

Characteristics of physical activity programs
Barrier

Facilitator

Choice and tailoring

Peers available in physical activity program

Characteristics of Patients
Barrier

Facilitator

Patients lacking responsibility for their own health

Characteristics of Healthcare Professionals
Barrier
HCP does not have enough knowledge and skills for
physical activity program
Non-committed HCP

Facilitator

Characteristics of the Social setting
Characteristics of the Organization
Barrier

Facilitator

Physical activity program offered at inappropriate place and
time
Physical activity program offered at inconvenient time in the
treatment schedule
Capacity to deliver physical activity program is lacking
Contact persons of physical activity program inaccessible
Lack of information about physical activity programs
Lack of communication between secondary and primary
HCPs
GP not involved in healthcare process

Characteristics of the Law and Governance
Barrier
Insufficient insurance-coverage of physical activity
programs

Facilitator

GP general practitioner, HCP healthcare professional

“I think they’ve never asked me.”

Domain: Social setting
We found no barriers in the domain of the social setting.
Domain: Organization
Multiple barriers in the domain of organization were noted,
particularly the inappropriate place, time of day, and point in
the health treatment schedule for offering a physical activity

program. The participants named other barriers as well: inadequate capacity, inaccessibility of contact persons, and lack of
information about physical activity programs, as well as noninvolvement of the general practitioner (GP) in the cancer care
and poor communication between hospital-based HCPs and
primary care HCPs.
The participants reported that the accessibility of the physical activity program regarding place and time needed to be
adjusted to their preferences. Travel distances or an inconvenient moment in time could hamper their participation. Some
participants considered the hospital to be the best place for the
physical activity programs during the treatment trajectory,
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since treatment and appointments could easily be combined
with the time and place of the program. Other participants
disagreed; they preferred to avoid the hospital after their therapy sessions. After the cancer treatment had been completed,
most participants preferred to avoid the hospital. The physical
activity programs should be easy to fit into daily life.
Some participants said that offering physical activity programs at inconvenient times in the treatment process would
discourage them from participating. Many said that physical
activity programs were offered during the treatment period
when the participant did not feel ready, either physically or
psychologically, to start rehabilitating. Others noted that physical activity programs were offered too late in the treatment
process, and they felt that they had missed the right time in an
earlier stage when they needed it.
Another point was the lack of capacity. Participants were
confronted with waiting lists and a shortage of qualified personnel to mentor their physical activity programs. In addition,
participants pointed out the lack of contact persons for information about physical activity programs, such as case managers in the hospital and the difficulty of reaching them. This
could discourage them from trying to get information, guidance, and referral for the physical activity programs they needed. The participants said that the lack of information offered to
them either verbally, on paper, via internet, or by other media
was the main barrier in the organization domain.
In general, the communication and collaboration between
the primary and secondary HCPs providing the physical activity programs was experienced as a barrier. The participants
were aware of inefficient communication and collaboration
about treatment, the state of the patient’s health, rehabilitation
plan, and process. Participants also reported that, when they
consulted their GPs with questions about a physical activity
program, its benefits, or getting a referral, they felt that the GP
was not involved in their cancer care process, lacked knowledge about physical activity programs, and/or lacked the skills
and knowledge to advise and refer patients to physical activity
programs. These shortcomings ultimately resulted in nonparticipation in physical activity programs. Other participants,
who saw that their GPs were involved in the cancer care process, said that often the GP was the person who encouraged
and helped them participate in physical activity programs.
Representative quotes that capture these barriers are:
“The physical activity program was offered too late. I
had already had a lot of problems and symptoms.”
“Isn’t there also a role for the general practitioner (GP)?
I never heard anything from my GP. Whether I needed it
was not questioned. I always had to contact him myself,
and after a while I stopped doing that. After a while I
thought... I approached him twice to tell... At least I call
him, and a while later during the day he calls me back.
I’m not satisfied with that. It should not be like that. If I

did not contact him, I would probably never hear anything from him at all.”

Domain: Laws and governance
The focus-group-interviewees often named the barriers of insufficient insurance-coverage, lack of information, and uncertainty of insurance-coverage in the domain of laws and governance. For many participants, lack of insurance-coverage
was a barrier to joining a physical activity program, since they
did not have the money to pay for the physical activity program themselves.
Two quotes illustrating the insufficient insurance-coverage
as a barrier are:
“With insufficient insurance-coverage, a physical activity program is not financially achievable for everybody.”
“I saw a physical therapist there. Then I asked if I could
train with him. He said, ‘You have to pay for that yourself.’ Then I said, ‘Then it’s not possible’.”

Discussion
This present exploratory qualitative study aimed to assess the
barriers and facilitators influencing the implementation of
physical activity programs among patients during and after
cancer treatment. We found 12 barriers, most of which in the
domain of the organization and one facilitator that affect the
implementation of physical activity programs. The identified
barriers are: programs that are not tailored to the patient’s
needs; patients without a sense of responsibility regarding
physical activity (programs); HCPs’ inadequate knowledge,
skills, and commitment for physical activity programs; failure
to ensure an appropriate place, time of day, and point in the
health treatment schedule for offering the programs; lack of
capacity; inaccessibility of contact persons; lack of information of physical activity programs; non-involvement of the GP
in the cancer care process; lack of communication between
primary and secondary HCPs; and insufficient insurancecoverage for physical activity programs.

Domain characteristics of the physical activity
programs
The characteristics of the physical activity programs are important for the success of implementation. The participants
noted that physical activity programs that did not suit their
needs discouraged them from joining the physical activity
programs. Explorative studies have found that patients who
survived cancer had various needs for physical activity and
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physical activity programs [55, 56]. Tailoring physical activity
programs to individual needs has shown its effects in improving the physical activity outcome [57]. Tailored physical activity programs should be the first step toward successful
implementation.
As do other studies, we found that bringing together peers
might facilitate the implementation of physical activity programs by improving adherence to physical activity programs
[58, 59]. Some even found this to be the most relevant enabler
for patients to begin and continue these programs [60]. This
positive influence is created by the feeling of belonging to a
community (our physical activity group for patients with cancer) [60]. It also leads to the development of new networks,
such as providing care for one another and carpooling. These
networks increase social and practical support for joining the
physical activity program.

Domain characteristics of HCPs
In line with the findings of our study, recent studies have
found that patients perceive that HCPs do not have enough
knowledge and skills regarding physical activity programs
[61]. We also found that any non-commitment or disinterest
of HCPs toward the patient and their physical activity programs was experienced as a main barrier. Multiple studies
report the increase of patients’ physical activity as a result of
the commitment of HCPs to physical activity programs and
their advice to patients to join such programs [50, 62–68]. In
recent years, training programs for HCPs have been designed
and used to overcome the knowledge gap for the HCPs. A
natural result of extra knowledge might be commitment and
interest, but extra attention to educate the HCPs about their
important role in encouraging patients to increase their physical activity or to join a physical activity program might have
additional beneficial effects.

Domain characteristics of organization
In the domain of organization, patients pointed out that noninvolvement of the GP in the cancer care process, inadequate
communication between the GP and secondary HCPs, as well
as a lack of communication between secondary and other primary HCPs, could form a barrier to implementing physical
activity programs. In the Netherlands, cancer care is provided
mainly by HCPs in secondary care. When cancer survivors
transition from active cancer treatment to survivorship, the
care is handed over to HCPs in primary care. The collaboration between primary and secondary care professionals must
be optimal for successfully implementing physical activity
programs. This is needed even more now that the number of
cancer survivors is increasing. A shortage of survivorship care
is expected, and multiple authorities have suggested increasing the role of primary HCPs in this area [69, 70]. The
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suggestion of optimizing the collaboration of primary and
secondary HCPs in cancer care is not new [71, 72], but earlier
studies have already shown the challenges of transitioning
survivor care to primary HCPs because of the lack of communication with secondary HCPs [61]. It has been reported that
patients’ perceptions of and trust in primary HCPs to understand the needs of the cancer survivors were low [61]. It would
be helpful if the physical activity programs were implemented
in a way that tackles the barriers in both primary and secondary care, so that a more team-based approach to survivorship
care can be realized. To this end, an exploratory qualitative
study aiming to identify the barriers and facilitators influencing the collaboration of the primary and secondary care for
implementing physical activity programs would be welcome.
We found most of the barriers in the domain of organization. Implementation strategies directed toward improving the
organizational aspects of the healthcare system itself probably
require considerably more capacity and finance. Nonetheless,
since the contextual factors of the organization seem to be
important barriers to success, a strategy directed at the organization would greatly facilitate the implementation of physical activity programs. Evidence of the additional effects and
cost-effectiveness of such a strategy in cancer care is still
questionable and further exploration is needed.

Domain characteristics of law and governance
Insufficient insurance-coverage of physical activity programs
was a barrier in the domain of law and governance. The Dutch
healthcare system is a market-oriented healthcare system [73].
The financing includes a mandatory universal basic health
insurance that provides financial coverage of a comprehensive
and uniform package of health services. Dutch residents can
also obtain additional health insurance. Competing private
insurers are responsible for negotiating contracts with
healthcare provider agents for the patients who are insured
for their services. This results in a large number and variety
of insurance packages. The physical activity programs that
rehabilitation physicians offer are financed mainly by the universal basic health insurance. The financial coverage of other
physical activity programs depends on the patients’ specific
health insurance package. Some argue that this healthcare system (implemented in 2006) fosters efficiency, enhances freedom of choice, and reinforces solidarity, while upholding the
public values of accessibility, quality, and fiscal sustainability
[74]. Despite this, the insurance system is controversial since
it has been framed in a power conflict between health insurers
and healthcare providers [73]. The prevailing opinion is that
insurers are driven more by money than quality, with the patients caught in the middle [75]. The diversity of insurance
packages and their coverage is enlarging the inequality of
care, so that constant reform and improvement of the system
to meet the needs of the patients is an inevitable future
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perspective [76]. Our focus-group interviewees homed in on
the uncertainty of insurance-coverage and therefore the barrier
of the uncertainty of the cost of joining a physical activity
program. Our current study suggests that the controversial
insurance problem probably also affects the implementation
of physical activity programs. To overcome this barrier, the
healthcare system needs political changes that can benefit
implementing physical activity programs. Providing patients
and their HCPs with clear information about insurancecoverage could be a reasonable beginning.

Multifaceted implementation strategy
A multifaceted strategy focusing on different domains of barriers would be more successful in implementation in
healthcare systems, because barriers often arise at different
levels in a healthcare system [47, 50, 60, 77]. Recent studies
in other patient groups show no consistent evidence for the
effectiveness of multifaceted strategies (with, for example,
combinations of communication, partnership, environmental
strategies, social marketing, partnership with policy and environmental improvements) in increasing the “uptake of physical activity” in populations [48]. Nevertheless, we found barriers in almost all the domains we studied. Probably all the
barriers affect implementation, and any one barrier affects the
others. Therefore, designing and testing multifaceted strategies would be reasonable.

Limitations
Some limitations of this exploratory study must be noted.
We conducted 3 focus-group-interviews with 10, 11, and
13 participants. Focus-group-interviews with more than 10
participants are difficult to control and they limit each person’s
opportunity to share insights and observations. In addition,
group dynamics change when participants want to, but are
not able to describe their experiences. However, group sizes
can have as many as 12–15 participants when there is a good
moderator. We used an experienced moderator and experienced no problems concerning control and opportunities to
share insights.
As a sampling technique, we used purposeful sampling.
Even though convenience sampling (selection bias) could
have occurred since motivated, more outspoken and easily
accessible patients might be more willing to participate in
the focus-group-interviews. To discourage this phenomenon,
we stimulated healthcare professionals to ask all patients
meeting the inclusion criteria for participation and organized
the focus-group-interviews in the hospitals on the most convenient time agreed with the participants.

Conclusion
This work contributes to a better understanding of barriers and
facilitators that patients with cancer encounter in implementation of physical activity programs. Most barriers occur in the
domain of the organization, such as the collaboration of the
primary and secondary HCPs. Therefore, an exploratory qualitative study aiming to identify the barriers and facilitators
influencing the collaboration of the primary and secondary
HCPs to implement physical activity programs would be welcome. The results of this study can be used to develop a successful strategy for implementing physical activity programs
and improving the quality of cancer care.
Funding The Dutch Cancer Society supported this work [Grant no. NKI
2010-4854].

Compliance with ethical standards
Conflict of interest The authors have declared no conflicts of interest.
Ethics approval and consent to participate The regional review board
for human research assessed the study [CMO Arnhem–Nijmegen dossier
number 2014/211] and judged that ethics approval was not required under
Dutch national law. The study was performed in accordance with the
privacy legislation.
Informed consent Informed consent was obtained from all individual
participants included in the study.
Open Access This article is distributed under the terms of the Creative
Commons Attribution 4.0 International License (http://
creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided you give
appropriate credit to the original author(s) and the source, provide a link
to the Creative Commons license, and indicate if changes were made.

References
1.

2.

3.

4.

5.

Mishra SI, Scherer RW, Geigle PM, Berlanstein DR, Topaloglu O,
Gotay CC, et al. Exercise interventions on health-related quality of
life for cancer survivors. Cochrane Database Syst Rev. 2012;8:
CD007566.
Cramp F, Byron-Daniel J. Exercise for the management of cancerrelated fatigue in adults. Cochrane Database Syst Rev. 2012;11:
CD006145.
Markes M, Brockow T, Resch KL. Exercise for women receiving
adjuvant therapy for breast cancer. Cochrane Database Syst Rev.
2006;4:CD005001.
van Waart H, Stuiver MM, van Harten WH, Geleijn E, Kieffer JM,
Buffart LM, et al. Effect of low-intensity physical activity and
moderate- to high-intensity physical exercise during adjuvant chemotherapy on physical fitness, fatigue, and chemotherapy completion rates: results of the PACES randomized clinical trial. J Clin
Oncol. 2015;33(17):1918–27.
Kampshoff CS, Chinapaw MJ, Brug J, Twisk JW, Schep G, Nijziel
MR, et al. Randomized controlled trial of the effects of high intensity and low-to-moderate intensity exercise on physical fitness and

J Cancer Surviv (2019) 13:703–712

6.

7.

8.

9.
10.
11.

12.

13.

14.

15.
16.

17.

18.
19.

20.

21.
22.

23.

24.

25.

fatigue in cancer survivors: results of the Resistance and Endurance
exercise After ChemoTherapy (REACT) study. BMC Med.
2015;13:275.
Schmitz KH, Courneya KS, Matthews C, Demark-Wahnefried W,
Galvao DA, Pinto BM, et al. American College of Sports Medicine
roundtable on exercise guidelines for cancer survivors. Med Sci
Sports Exerc. 2010;42(7):1409–26.
McNeely ML, Campbell KL, Rowe BH, Klassen TP, Mackey JR,
Courneya KS. Effects of exercise on breast cancer patients and
survivors: a systematic review and meta-analysis. CMAJ.
2006;175(1):34–41.
Schwartz AL, Mori M, Gao R, Nail LM, King ME. Exercise reduces daily fatigue in women with breast cancer receiving chemotherapy. Med Sci Sports Exerc. 2001;33(5):718–23.
Schwartz AL. Fatigue mediates the effects of exercise on quality of
life. Qual Life Res. 1999;8(6):529–38.
Schwartz AL. Daily fatigue patterns and effect of exercise in women with breast cancer. Cancer Pract. 2000;8(1):16–24.
Kolden GG, Strauman TJ, Ward A, Kuta J, Woods TE, Schneider
KL, et al. A pilot study of group exercise training (GET) for women
with primary breast cancer: feasibility and health benefits.
Psychooncology. 2002;11(5):447–56.
Dimeo F, Stieglitz RD, Novelli-Fischer U, Fetscher S, Mertelsmann
R, Keul J. Correlation between physical performance and fatigue in
cancer patients. Ann Oncol. 1997;8(12):1251–5.
Winningham ML. Strategies for managing cancer-related fatigue
syndrome: a rehabilitation approach. Cancer. 2001;92(4 Suppl):
988–97.
National Comprehensive Cancer Network. Cancer-related fatigue.
Clinical practice guidelines in oncology. J Natl Compr Cancer
Netw. 2003;1(3):308–31.
Dimeo FC. Effects of exercise on cancer-related fatigue. Cancer.
2001;92(6 Suppl):1689–93.
Knols R, Aaronson NK, Uebelhart D, Fransen J, Aufdemkampe G.
Physical exercise in cancer patients during and after medical treatment: a systematic review of randomized and controlled clinical
trials. J Clin Oncol. 2005;23(16):3830–42.
Courneya KS, Karvinen KH, McNeely ML, Campbell KL, Brar S,
Woolcott CG, et al. Predictors of adherence to supervised and unsupervised exercise in the Alberta Physical Activity and Breast
Cancer Prevention trial. J Phys Act Health. 2012;9(6):857–66.
Courneya KS. Exercise in cancer survivors: an overview of research. Med Sci Sports Exerc. 2003;35(11):1846–52.
Young-McCaughan S, Sexton DL. A retrospective investigation of
the relationship between aerobic exercise and quality of life in
women with breast cancer. Oncol Nurs Forum. 1991;18(4):751–7.
Courneya KS, Friedenreich CM. Relationship between exercise
pattern across the cancer experience and current quality of life in
colorectal cancer survivors. J Altern Complement Med. 1997;3(3):
215–26.
Galvao DA, Newton RU. Review of exercise intervention studies in
cancer patients. J Clin Oncol. 2005;23(4):899–909.
Mello M, Tanaka C, Dulley FL. Effects of an exercise program on
muscle performance in patients undergoing allogeneic bone marrow transplantation. Bone Marrow Transplant. 2003;32(7):723–8.
Winningham ML, MacVicar MG, Bondoc M, Anderson JI, Minton
JP. Effect of aerobic exercise on body weight and composition in
patients with breast cancer on adjuvant chemotherapy. Oncol Nurs
Forum. 1989;16(5):683–9.
Fong DY, Ho JW, Hui BP, Lee AM, Macfarlane DJ, Leung SS, et al.
Physical activity for cancer survivors: meta-analysis of randomised
controlled trials. BMJ. 2012;344:e70.
Husebo AM, Karlsen B, Allan H, Soreide JA, Bru E. Factors perceived to influence exercise adherence in women with breast cancer
participating in an exercise programme during adjuvant chemotherapy: a focus group study. J Clin Nurs. 2015;24(3–4):500–10.

711
26.

Brunet J, Taran S, Burke S, Sabiston CM. A qualitative exploration
of barriers and motivators to physical activity participation in women treated for breast cancer. Disabil Rehabil. 2013;35(24):2038–45.
27. Midtgaard J, Baadsgaard MT, Moller T, Rasmussen B, Quist M,
Andersen C, et al. Self-reported physical activity behaviour; exercise motivation and information among Danish adult cancer patients undergoing chemotherapy. Eur J Oncol Nurs. 2009;13(2):
116–21.
28. Littman AJ, Tang MT, Rossing MA. Longitudinal study of recreational physical activity in breast cancer survivors. J Cancer Surviv.
2010;4(2):119–27.
29. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT,
et al. Effect of physical inactivity on major non-communicable diseases worldwide: an analysis of burden of disease and life expectancy. Lancet. 2012;380(9838):219–29.
30. van den Berg JP, Velthuis MJ, Gijsen BC, Lindeman E, van der Pol
MA, Hillen HF. Guideline “Cancer rehabilitation”. Ned Tijdschr
Geneeskd. 2011;155(51):A4104.
31. (NCCO) NCCO. Cancer surivorship care; Cancer clinical practice
guidelines. 2018.
32. Runowicz CD, Leach CR, Henry NL, Henry KS, Mackey HT,
Cowens-Alvarado RL, et al. American Cancer Society/American
Society of Clinical Oncology breast cancer survivorship care guideline. J Clin Oncol. 2016;34(6):611–35.
33. Resnick MJ, Lacchetti C, Penson DF. Prostate cancer survivorship
care guidelines: American Society of Clinical Oncology practice
guideline endorsement. J Oncol Pract. 2015;11(3):e445–9.
34. El-Shami K, Oeffinger KC, Erb NL, Willis A, Bretsch JK, PrattChapman ML, et al. American Cancer Society colorectal cancer
survivorship care guidelines. CA Cancer J Clin. 2015;65(6):428–
55.
35. Rock CL, Doyle C, Demark-Wahnefried W, Meyerhardt J,
Courneya KS, Schwartz AL, et al. Nutrition and physical activity
guidelines for cancer survivors. CA Cancer J Clin. 2012;62(4):
243–74.
36. Stout NL, Silver JK, Raj VS, Rowland J, Gerber L, Cheville A,
et al. Toward a national initiative in cancer rehabilitation: recommendations from a subject matter expert group. Arch Phys Med
Rehabil. 2016;97(11):2006–15.
37. Stevinson C, Fox KR. Feasibility of an exercise rehabilitation programme for cancer patients. Eur J Cancer Care (Engl). 2006;15(4):
386–96.
38. Courneya KS, Mackey JR, Bell GJ, Jones LW, Field CJ, Fairey AS.
Randomized controlled trial of exercise training in postmenopausal
breast cancer survivors: cardiopulmonary and quality of life outcomes. J Clin Oncol. 2003;21(9):1660–8.
39. Segal R, Evans W, Johnson D, Smith J, Colletta S, Gayton J, et al.
Structured exercise improves physical functioning in women with
stages I and II breast cancer: results of a randomized controlled trial.
J Clin Oncol. 2001;19(3):657–65.
40. Segal RJ, Reid RD, Courneya KS, Malone SC, Parliament MB,
Scott CG, et al. Resistance exercise in men receiving androgen
deprivation therapy for prostate cancer. J Clin Oncol. 2003;21(9):
1653–9.
41. Santa Mina D, Alibhai SM, Matthew AG, Guglietti CL, Steele J,
Trachtenberg J, et al. Exercise in clinical cancer care: a call to action
and program development description. Curr Oncol. 2012;19(3):
e136–44.
42. Canestraro A, Nakhle A, Stack M, Strong K, Wright A, Beauchamp
M, et al. Oncology rehabilitation provision and practice patterns
across Canada. Physiother Can. 2013;65(1):94–102.
43. Segal R, Evans W, Johnson D, Smith J, Colletta SP, Corsini L, et al.
Oncology rehabilitation program at the Ottawa Regional Cancer
Centre: program description. CMAJ. 1999;161(3):282–5.

J Cancer Surviv (2019) 13:703–712

712
44.

45.
46.
47.

48.

49.

50.
51.

52.

53.

54.
55.
56.

57.

58.

59.
60.
61.

62.

Demark-Wahnefried W. Print-to-practice: designing tailored print
materials to improve cancer survivors’ dietary and exercise practices in the FRESH START trial. Nutr Today. 2007;42(3):131–8.
Grabois M. Integrating cancer rehabilitation into medical care at a
cancer hospital. Cancer. 2001;92(4 Suppl):1055–7.
Schmidt KD. Cancer rehabilitation services in a tertiary care center.
Cancer. 2001;92(4 Suppl):1053–4.
Grimshaw JM, Thomas RE, MacLennan G, Fraser C, Ramsay CR,
Vale L, et al. Effectiveness and efficiency of guideline dissemination and implementation strategies. Health Technol Assess.
2004;8(6):iii–v 1-72.
Baker R, Camosso-Stefinovic J, Gillies C, Shaw EJ, Cheater F,
Flottorp S, et al. Tailored interventions to address determinants of
practice. Cochrane Database Syst Rev. 2015;4:Cd005470.
Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting
qualitative research (COREQ): a 32-item checklist for interviews
and focus groups. Int J Qual Health Care. 2007;19(6):349–57.
Grol R. Improving patient care: the implementation of change in
health care. 2013.
Grol R, Wensing M, Hulscher M, Eccles M. Theories on implementation of change in healthcare. In improving patient care:
implementing change in clinical practice. Oxford: Elsevier; 2004.
Grol R, Wensing M. What drives change? Barriers to and incentives
for achieving evidence-based practice. Med J Aust. 2004;180(6
Suppl):S57–60.
Flottorp SA, Oxman AD, Krause J, Musila NR, Wensing M,
Godycki-Cwirko M, et al. A checklist for identifying determinants
of practice: a systematic review and synthesis of frameworks and
taxonomies of factors that prevent or enable improvements in
healthcare professional practice. Implement Sci. 2013;8:35.
Elo S, Kyngas H. The qualitative content analysis process. J Adv
Nurs. 2008;62(1):107–15.
Jones LW, Courneya KS. Exercise counseling and programming
preferences of cancer survivors. Cancer Pract. 2002;10(4):208–15.
Blaney JM, Lowe-Strong A, Rankin-Watt J, Campbell A, Gracey
JH. Cancer survivors' exercise barriers, facilitators and preferences
in the context of fatigue, quality of life and physical activity participation: a questionnaire-survey. Psychooncology. 2013;22(1):186–
94.
Ottenbacher AJ, Day RS, Taylor WC, Sharma SV, Sloane R,
Snyder DC, et al. Long-term physical activity outcomes of homebased lifestyle interventions among breast and prostate cancer survivors. Support Care Cancer. 2012;20(10):2483–9.
Farrance C, Tsofliou F, Clark C. Adherence to community based
group exercise interventions for older people: a mixed-methods
systematic review. Prev Med. 2016;87:155–66.
Pinto BM, Ciccolo JT. Physical activity motivation and cancer survivorship. Recent Results Cancer Res. 2011;186:367–87.
Grol R, Wensing M, Eccles M. Improving Patient Care: The
Implementation of Change in Clinical Practice. 2005.
Rutledge TL, Kano M, Guest D, Sussman A, Kinney AY.
Optimizing endometrial cancer follow-up and survivorship care
for rural and other underserved women: patient and provider perspectives. Gynecol Oncol. 2017;145(2):334–9.
Bennett JA, Lyons KS, Winters-Stone K, Nail LM, Scherer J.
Motivational interviewing to increase physical activity in long-

term cancer survivors: a randomized controlled trial. Nurs Res.
2007;56(1):18–27.
63. Jones LW, Courneya KS, Fairey AS, Mackey JR. Effects of an
oncologist's recommendation to exercise on self-reported exercise
behavior in newly diagnosed breast cancer survivors: a single-blind,
randomized controlled trial. Ann Behav Med. 2004;28(2):105–13.
64. Jones LW, Courneya KS, Fairey AS, Mackey JR. Does the theory
of planned behavior mediate the effects of an oncologist's recommendation to exercise in newly diagnosed breast cancer survivors?
Results from a randomized controlled trial. Health Psychol.
2005;24(2):189–97.
65. Pinto BM, Papandonatos GD, Goldstein MG. A randomized trial to
promote physical activity among breast cancer patients. Health
Psychol. 2013;32(6):616–26.
66. Purcell A, Fleming J, Burmeister B, Bennett S, Haines T. Is education an effective management strategy for reducing cancer-related
fatigue? Support Care Cancer. 2011;19(9):1429–39.
67. Cormie P, Turner B, Kaczmarek E, Drake D, Chambers SK. A
qualitative exploration of the experience of men with prostate cancer involved in supervised exercise programs. Oncol Nurs Forum.
2015;42(1):24–32.
68. IJsbrandy C, Ottevanger PB, Tsekou Diogeni M, Gerritsen WR,
van Harten WH, Hermens RPMG. Review: effectiveness of implementation strategies to increase physical activity uptake during and
after cancer treatment. Crit Rev Oncol Hematol.
69. Erikson C, Salsberg E, Forte G, Bruinooge S, Goldstein M. Future
supply and demand for oncologists : challenges to assuring access
to oncology services. J Oncol Pract. 2007;3(2):79–86.
70. Levit L, Balogh E, Nass S, Ganz PA, eds. Delivering High-Quality
Cancer Care: Charting a New Course for a System in Crisis.
Washington DC: 2013 by the National Academy of Sciences; 2013.
71. Emery JD, Jefford M, King M, Hayne D, Martin A, Doorey J, et al.
ProCare trial: a phase II randomized controlled trial of shared care
for follow-up of men with prostate cancer. BJU Int. 2017;119(3):
381–9.
72. Johnson CE, Saunders CM, Phillips M, Emery JD, Nowak AK,
Overheu K, et al. Randomized controlled trial of shared care for
patients with cancer involving general practitioners and cancer specialists. J Oncol Pract. 2015;11(5):349–55.
73. Maarse H, Jeurissen P, Ruwaard D. Results of the market-oriented
reform in the Netherlands: a review. Health Econ Policy Law.
2016;11(2):161–78.
74. Schut FT, van de Ven WP. Effects of purchaser competition in the
Dutch health system: is the glass half full or half empty? Health
Econ Policy Law. 2011;6(1):109–23.
75. Boonen L. ‘Consumer channeling in health care: (im)possible?’,
PhD thesis, Erasmus University, Rotterdam. 2009.
76. Maarse H, Paulus A. The politics of health-care reform in the
Netherlands since 2006. Health Econ Policy Law. 2011;6(1):125–
34.
77. Prior M, Guerin M, Grimmer-Somers K. The effectiveness of clinical guideline implementation strategies—a synthesis of systematic
review findings. J Eval Clin Pract. 2008;14(5):888–97.
Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

