“Your strength is malleable and ductile as platinum.
Everything you do you can perform to the maximum.
With the spirit, you can rehabilitate your body, mind and soul.
Make a successful recovery your destiny and main goal.
You can do it, trust me, I make you this pledge.
You can practice Kintsukuroi, healing with a golden edge.”
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Chapter I
General Introduction

“So, they think that you’re done…that your strength will soon be over.
They don’t know you.
It will try to use you; it only makes you smarter.
It will try to break you, but it only makes you stronger.
So, when they think that you’re done.
Keep in mind….
You are a survivor and you’re just warming up…”
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Introduction
This thesis focuses on the improvement of care for cancer survivors. In
this introduction we start with a short description of the physical and
psychosocial problems cancer survivors experience after cancer and its
treatment. Next, the role of physical cancer rehabilitation programs
(PCRPs) to prevent or mitigate these problems will be described. Current
physical

cancer

rehabilitation

(PCR)

guidelines

recommend

the

implementation of PCRPs. We will discuss the low adherence to these
PCR guidelines and the scarce material on approaches to implementation.
Subsequently, we will pay attention to the way in which tailored
implementation strategies can improve guideline implementation. We will
conclude this introduction with the outline of this thesis in which two
strategies for implementing PCR guidelines are selected, developed and
tested for effectiveness and feasibility.

Cancer
There were 18 million new cancer cases in the year 2018 worldwide, and
over the next two decades the incidence rate is expected to rise by 70%
. The increased incidence of cancer is attributed to ageing, living

1,2

environment and changed lifestyle, such as altered diets, smoking habits,
alcohol consumption, excess weight and physical inactivity

. Cancer is

3,4

among the leading causes of morbidity and mortality worldwide. Globally,
there were 9.6 million cancer-related deaths in 2018. Thus, worldwide 1 in
6 deaths were due to cancer. On the other hand, the death rate from
cancer has declined steadily over the past 2 decades by 23-53% from its
9
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peak in 1991 5, while nowadays the 5‐year relative survival rate for all
diagnosed cancers lies above 60% 5. There is an increased survival rate,
due to improved oncologic screening, diagnostics and treatments,
resulting in a large group of cancer survivors 6-11.

Cancer survivors
The historic definition of a cancer survivor as “someone who has remained
disease-free for 5 years” 12 has recently been rejected. Nowadays, “cancer
survivors” refers to those persons who have been diagnosed with cancer,
from the time of diagnosis through the remainder of life

. Completion of

13

treatment is often seen as a 'rite of passage', and thus, as a shift from the
“cancer patient identity”, which may have negative connotations, to the
positive identity of “cancer survivor” 14.
The number of cancer survivors continues to grow

15

not only due to the

increased incidence, but also because of the increased cancer survival
rates since the mid‐1970s for the most common cancers 5. However,
cancer and its treatments may cause both long-term physical and
psychosocial problems that can affect cancer survivors’ quality of life
(QoL), social functioning, family or work roles and financial situations 15,16.
Despite increasing awareness of these survivorship issues and the
resilience of cancer survivors, many challenges remain.

10
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Problems that cancer survivors face
It is well documented that tumor genesis and cancer treatment is
associated with adverse physical and psychosocial changes leading to
metabolic and functional modifications, inducing pathologies of the
cardiac, pulmonary, neural, and skeletal-muscular systems. Symptoms
depend on the type of cancer, type of treatment and characteristics of the
person treated. These symptoms usually emerge before and during
treatment and may remain even long after the completion of treatment

17-

. Remaining problems after cancer treatment are, for example, lymph

21

edema of the limbs, which is more common in survivors of breast and
female organ malignancies, sexual problems and urinary problems in
survivors of prostate malignancies, hot flushes that are frequently reported
in survivors of breast, prostate and female organ malignancies, while
digestive problems are reported by survivors of gastrointestinal,
hematological and female organ malignancies 22.
The prevalence of cancer survivors of all types of cancers who experience
fatigue is estimated around 20%-40%
experienced by 35% of cancer survivors

. Also, a lower QoL is

23-30

. In addition, cancer survivors

31

often have a marked decline in cardiopulmonary fitness after finishing their
primary treatment, reduced independence in activities of daily living and
lower physical activity participation levels 32. Moreover, 60% state that they
are in poorer physical shape and have weaker muscle strength compared
to others of their age 22. Additionally, they rate their overall health as being
lower compared to the general population 33.
The perception is that physical and psychosocial problems gradually
disappear after finishing treatment. When stratified by time since
diagnosis, the prevalence of some symptoms such as fatigue, hair loss
11

Implementing

Phys ic al

Canc er

Rehabilitation

and nausea does indeed decrease significantly over time. Yet the
prevalence of other symptoms remains or increases significantly over time
. Forty-seven percent of women who have undergone surgery for

34,35

breast cancer still experience pain 2-3 years after treatment, while 58%
report continued neuropathy symptoms

. In view of the enormous

36

increase in the number of cancer survivors, it is important to find ways to
prevent or mitigate these (long-term) physical and psychosocial problems.

Physical activity and cancer
Physical activity levels of patients diagnosed with cancer generally decline
, while only a low proportion of patients have sufficient physical activity

37

during treatment 38,39. Literature shows that colon or breast cancer patients
undergoing chemotherapy experience a 50% decline in physical activity
compared with pre-diagnosis

. Additionally, cancer survivors usually

40,41

fail to return to pre-diagnosis activity levels after treatment

. Physical

38,39

activity of patients during and of survivors after cancer treatment is less
than that of the general population. This applies to sports, but also to
housework and gardening activity 42.
It is increasingly clear that prescribing physical activity pre-, during and
post-cancer treatment may mitigate many of the physical and psychosocial
adverse changes

. PCRPs can be used to improve physical activity

43-56

uptake and have subsequently resulted in better chemotherapy completion
rates 57, decreased fatigue 46,58-67, improved cardiopulmonary fitness 58 and
QoL

. Additionally, improvement of muscular strength

41,58,61,63,68-72

body mass, body fat levels

74

and self-esteem have been reported, as well

as lower levels of depression and anxiety
12

, lean

73

. In addition, PCRPs can

75
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reduce the use of public or insurance paid health system services.
Moreover they increase the probability of cancer survivors returning to
work and hence have socioeconomic benefits for society 33.
PCRPs can be offered at different time points in the cancer trajectory and
in multiple ways (variation in intensity, frequency, duration and format) 76.
Worldwide many different formats have been designed, ranging from:
exclusively physical programs (exercise classes) to multidimensional
programs (a combination of physical, psychosocial and educational
elements 77,78), either in individual or group sessions 48. They are designed
not only to alleviate the effects of cancer, but also to influence and perhaps
change the lifestyle and health behavior of cancer survivors. Regardless
of the type of program, cancer patients and survivors should be stimulated
to avoid inactivity, according to the WHO health-related physical activity
guidelines for the general population 79, and return to normal daily physical
activities as soon as possible after surgery, and during adjuvant therapy.
Unfortunately, less than 25% of cancer survivors meet the current physical
activity guidelines 80, while the number of survivors participating in PCRPs
is low 81-85. Many experts have concluded that PCRPs are safe during and
after cancer treatment, they offer myriad benefits in improvement of many
cancer survivor problems and are probably appropriate to their needs
.

58,76,86-91

13
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Unmet needs of cancer survivors
Survivors of cancer look for strategies to cope with their impairments

.

92

Although PCRPs play a critical role in optimizing their physical activities,
health and QoL, healthcare systems currently lack a coordinated
survivorship care system. Both inpatient and outpatient PCRPs vary widely
in terms of availability, expertise and patient access. Numerous studies
document that a substantial proportion of survivors have unmet needs
after the end of their cancer treatment

. Questionnaires rating the

93-96

experiences of cancer patients and survivors showed that their
experiences with receiving information and assistance concerning
survivorship care and PCRPs were overall negative. It also showed that
they believe that information and assistance for referral concerning
survivorship care are important aspects of good qualitative cancer care
. Additionally, they indicate that the information and assistance for

97,98

referral concerning survivorship care could be improved.
Despite the needs mentioned by cancer survivors, studies suggest that
one third of the survivors did not receive information about PCRPs and
other survivorship care options 16,99. Studies on breast, colon and prostate
cancer show that physical activity was mentioned in the clinic in only 35%
of the cases 100. Depending on the cancer site, 30-90% of cancer survivors
will have a need for survivorship care

, such as PCRPs but,

101-104

depending on tumor type, only 15-30% of the total number of survivors
receives survivorship care

. And while only 17% of cancer centers offer

42

a PCRP 85, less than 30-43% of eligible survivors participate in a PCRP 80. Since the survival rates are increasing it is critical to implement

84,99,105

PCRPs that appear to fulfill survivors’ needs.

14
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Physical activity rehabilitation guidelines
The first step to improve quality of care is to summarize the best available
evidence in a guideline providing recommendations to support healthcare
professionals and patients, as well as their loved ones, in their decision
making. Worldwide there have been multiple recent advancements in the
field of PCR care, with many PCR guidelines being developed (e.g. United
States, United Kingdom and Denmark). All PCR guidelines recommend
the implementation of PCRPs or other initiatives to improve the uptake of
physical activity during and after cancer treatment 58,87,91,106-111.
In 2011 the first Dutch multidisciplinary evidence-based PCR guideline
was published. A revised version was published in 2017. This PCR
guideline is directed at all healthcare professionals involved in the care of
patients with cancer. It concerns those who are responsible for detecting
cancer-related symptoms and for referral to PCRPs (e.g. surgeons,
radiotherapists, medical oncologists, gynecologists, urologists, physician
assistants, case managers, general practitioners), as well as healthcare
professionals involved in the actual PCRPs (e.g. rehabilitation physicians,
sports-medicine physicians, physical therapists, and psychologists). Its
main goal is that every cancer patient or survivor with symptoms resulting
from cancer and its treatment receives timely and appropriate physical
cancer rehabilitation.
Since the number of cancer survivors is still rising and the adherence to
PCR guidelines is low, the implementation of these guidelines is an
important worldwide topic

111,112

and needs improvement. However,

material on approaches to implement these guidelines is scarce 113-116.

15
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Implementation
The ultimate impact of guidelines depends on their reach into daily
healthcare and the extent to which they are properly implemented. In
general, publication and distribution of guidelines alone is not sufficient to
maximize their effect on daily healthcare

. Most guidelines do not

117

implement themselves, but need implementation strategies 118. Studies on
the implementation of PCR guidelines are scarce

, yet in the

105,113-116,119

last 15 years over a hundred papers on implementing research findings
have shed light on the effectiveness of implementation strategies in
different aspects of healthcare

. Various strategies have been

120-123

advocated for the implementation of healthcare innovations, each based
on different assumptions and theories on human behavior and
organizations

.

124-126

Most

theories

emphasize

that

effective

implementation cannot take place without a systematic approach with
appropriate preparation and planning

. Knowledge gained from

118,127

implementation studies in different aspects of healthcare shows that a
tailored implementation strategy should be designed according to the
specific features of the innovation, the target group, the setting, and the
barriers to change. The Grol and Wensing Implementation of Change
Model 128 follows a stepwise and structured approach (3 steps) to develop
a tailored implementation strategy. It consists of: Step (1), getting insight
into current practice, identification of potential determinants that predict
adherence and the analysis of barriers and facilitators for implementation;
Step (2), the selection and development of an implementation strategy
(based on the adherence found, determinants, barriers and facilitators);
and finally, in Step (3), the designed implementation strategy being
deployed and tested for effectiveness, feasibility and costs
16

, and

129,130
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readjusted if needed. This stepwise and structured approach to develop a
tailored implementation strategy has never been used before in
survivorship care improvement.

Patient-directed empowerment enhancing strategy
Most published studies use single-faceted strategies directed mainly at
patients, in order to support the success of implementing PCRPs.
Promising elements of tailored patient-directed strategies are patient
empowerment enhancing tools

, often delivered by Health

131-133

Information and Communication Technology. Patient empowerment
enhancing tools inform and stimulate patients and achieve a positive
impact in one or more measures of patient knowledge, decision-making,
communication and behavior 133. Empowered patients mediate the extent
to which healthcare professionals follow guideline-based clinical practice
, for instance because patients give information about their health,

134

concerns and needs 135.
Examples of patient empowerment enhancing tools are: (1) the distribution
of educational materials

, (2) self-management programs

136-138

, (3)

139-141

patient-oriented theoretical feedback based on questionnaires, (4)
reminders via e-mail and social media platforms 142 and (5) stimulating the
use of monitoring health devices, for example pedometers or heart rate
monitors 143.
In the process of rehabilitation, empowerment enhancing tools can have
extra value, since confidence in taking charge, making decisions and
believing in yourself can directly affect the efficacy of the rehabilitation 144.
Sufficient empowerment gives individuals the capacity to influence their
17
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own behavior and that of others, such as the healthcare professionals
involved in their care

. Empowerment enhancing tools have shown

145

positive effects on physical activity levels 146. Moreover, physical activity or
PCRP participation equally empowers the patient

. Additionally,

147,148

studies show positive experiences of patients with these tools to support
survivorship care 149. Therefore, these tools have the potential to fulfill the
unmet needs of patients and cancer survivors and could be an important
element of a successful implementation strategy.

Multi-faceted strategy
Strategies tailored to determinants and barriers are recommended
because tailoring is expected to contribute to their effectiveness
ratios between 1∙27 and 1∙93

152

150,151

(odds

). Since determinants and barriers often

153

arise at multiple levels in the healthcare system (patient-, professional(healthcare professionals and cancer center/hospital) and healthcare
system levels) 154, it is very likely that a multi-faceted strategy focusing on
different levels (patient, healthcare professional, and/or the organizational
level of care), will be more effective than a single-faceted patient
empowerment enhancing strategy to implement PCR guidelines
.

128,130,155,156

When using a multi-faceted implementation strategy, elements directed at
healthcare professionals and the organization are added to the patient
empowerment enhancing tools. Educational outreach, audit and feedback
systems are examples of successful elements of an implementation
strategy aimed at healthcare professionals that can result in improved
professional performance, patient outcomes and reduced costs

.

117,157

Strategies directed at the organization could support the implementation
18
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as well, mainly because contextual factors such as workload, poor
coordination and management can also be important barriers to success,
while correct healthcare professional staffing and accessibility of these
healthcare professionals for patients can be a main facilitator 158.

Influence of cancer type
Since the success of the implementation strategies depends on multiple
factors in the healthcare system (patient-, professional- (healthcare
professionals and cancer center/hospital) and healthcare system levels)
, it is very likely that their effect will be different for the various cancer

154

care pathways. Most initiatives/strategies improving PCR guideline
adherence have been designed for, and are focused on, breast cancer
pathways. In the Netherlands, screening for PCRPs in the breast cancer
pathway is relatively well-adhered to, because no screening results in no
accreditation for breast cancer care, as decreed by the Organization of
Breast Cancer Patients. Patients with tumors of the abdominopelvic cavity
(e.g. gastrointestinal, female organ and urogenital organ malignancies),
rate the survivorship care significantly lower in comparison with patients
with breast cancer

. They are also referred to a PCRP less often,

97,159

respectively 6% compared to 15% of the breast cancer patients.
Additionally, a low percentage of patients with tumors of the
abdominopelvic cavity participate in survivorship care or in PCRPs

.

42

Worldwide, malignancies of the gastrointestinal, female organ and
urogenital organ systems account for around 35% of the incidence of all
malignancies, being three times the incidence of breast cancer

.

1,2

Therefore, it might be beneficial to focus more on implementation
19
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strategies for cancer patients, survivors and their healthcare professionals
in the care pathways for gastrointestinal, female organ and urogenital
organ malignancies. It is unclear whether implementation strategies have
different effects on the various cancer care pathways and, if they do, what
differences in effect of the implementation strategies can be expected.
There are many gaps in the knowledge of the implementation of PCR
guidelines. More research into this field is crucial to improve care for
cancer survivors.

20
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Thesis outline
This thesis contributes to the science of implementing PCR guidelines. It
gives insight into the currently achieved implementation of PCR guidelines
in daily care and assesses the specific features needed to improve
successful implementation. It explains the development of implementation
strategies for PCR guidelines. Finally, it gives insight into which features
of implementation strategies are apparently of added value for the
improvement of PCR guidelines implementation.
The studies presented in this thesis are part of the Alpe d’HuZes Cancer
Rehabilitation (A-CaRe) program, which includes multiple projects with two
main purposes: (1) to evaluate the (cost-) effectiveness of PCRPs for
cancer patients, A-CaRe 1

160-167

daily patient care, A-CaRe 2

and (2) to implement these programs in
. The studies in this thesis concern

146,168-171

the A-CaRe 2 program. We aimed to identify the most effective strategy to
implement PCR guidelines into daily care by selecting, developing, testing
and comparing two strategies. We performed these for patients with
tumors of (A) the abdominopelvic cavity and (B) breasts. We thereby
considered PCRPs evidenced-based when the features of the program
were in line with the recommendations of national and international
evidenced-based PCR guidelines 46,49,50,56,106,172,173.
For the selection, development, testing and comparing of strategies to
implement PCR guidelines we followed a stepwise and structured
approach (3 steps), summarized in Figure 1, based on the Grol and
Wensing Implementation of Change Model

. Chapter II of this thesis

128

contains the study protocol and describes the step-wise approach we
followed.

21
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Step 1: Preparatory Phase
In Step 1, we first analyzed the currently achieved implementation of PCR
guidelines in daily care and examined the specific features needed for
successful implementation by exploring the setting and factors
(determinants/barriers

and

facilitators)

that

might

influence

the

implementation of PCR guidelines. Step 1 of our step-wise approach is
addressed in Chapters III, IV and V of this thesis. The study described in
Chapter III assesses the current adherence to PCR guidelines and patient
and cancer center determinants of adherence to PCR guidelines. The
study in Chapter IV contributes to a better understanding of the barriers
and facilitators that patients with cancer encounter in the implementation
of PCR guidelines. Chapter V shows the results of a study exploring the
barriers and facilitators experienced by all types of healthcare
professionals involved in PCR guideline implementation in a sharedsurvivorship-care model.

22
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Step 1: Preparatory Phase:
A) Analysis of the currently achieved implementation of
PCRPs in daily care
B) Examine the factors (determinants/barriers and
facilitators) for successful implementation of PCRPs

Step 2: Selection and Development Phase:
Select and develop implementation strategies to create:
1: A single-faceted patient-directed (PD) strategy
2: A multi-faceted (MF) strategy

Stratification and Allocation

PD strategy
5 Cancer Centers

MF strategy
5 Cancer Centers

Step 3: Testing Phase:
Test and compare both implementation strategies on:
A) Effectiveness
B) Experiences of participants (process evaluation)
C) Costs

Figure 1 Overview of the planned stepwise approach of the study
23
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Step 2: Selection and Development Phase
In Step 2, we used the background information of step 1 and a literature
study to develop and tailor two different implementation strategies for the
target group, the setting, and the barriers to change, namely a patientdirected and a multi-faceted strategy.
The patient-directed strategy is designed to embed the success of the
implementation of PCR guidelines by influencing the patients, moreover it
is aimed at empowering the patients. The multi-faceted strategy is
designed to embed the success by influencing not only the patients, but
also healthcare professionals and organizational aspects. It is aimed at
empowering the patients, but additionally it is aimed at positively
influencing healthcare professionals and the healthcare organization. Both
strategies are designed and tailored to the setting and factors found
affecting implementation. In Chapter VI the results of the literature study
are presented.

24
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Step 3: Testing Phase
In Step 3, we measured the newly achieved implementation strategies and
compared the effectiveness and feasibility of the two developed
implementation strategies by a clustered controlled before-and-after
(CBA) designed study. The findings of this last step are outlined in Chapter
VII for patients with tumors of the abdominopelvic cavity and in Chapter
VIII for patients with breast cancer.
Finally, in Chapter IX we evaluated and discussed all findings found
throughout the studies presented in this thesis and discussed which
features of the implementation strategies are apparently of added value
for the improvement of PCR guideline implementation.
Finally, we concluded and summarized the work done in this thesis.

25
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Chapter II
Study Protocol
An evaluation of the effectiveness, experiences
and costs of a patient-directed strategy
compared with a multi-faceted strategy to
implement physical cancer rehabilitation
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before-and-after study.
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“Sometimes we can get lost, feeling empty and low.
Just recover yourself and when ready let it go.
Stir up your fire, flame, fervor, ardor and glow.
That’s how we develop, become better and grow.”
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Abstract
Background: The need is growing for physical cancer rehabilitation
programs

(PCRPs),

addressing

adverse

effects

from

cancer.

Implementing these programs into daily practice is still a challenge.
Since barriers for successful implementation often arise at different levels
in healthcare, it is likely that multi-faceted strategies focusing on multiple
levels are likely to be more effective than single-faceted strategies.
Nevertheless, most studies implementing PCRPs use strategies directed
at patients only. The aim of this study is to develop and identify the most
effective strategy to implement PCRPs into daily care. We want to assess
the added value of a multi-faceted strategy compared with a single-faceted
patient-directed strategy.
Methods/design: We will conduct a clustered controlled before-and-after
(CBA) study in the Netherlands, that compares two strategies to implement
PCRPs. The patient-directed (PD) strategy (5 cancer centers) will focus on
change at patient-level. The multi-faceted (MF) strategy (5 cancer centers)
will focus

at

change

at patient-,

healthcare

professional- and

organizational-level. Eligibility criteria are (A) patients: adults, with
preferably (history of) cancer in the gastrointestinal, female organ and/or
urogenital organ systems, successful primary treatment, without
recurrence/metastases, and (B) healthcare professionals: involved in
cancer care. A stepwise approach will be followed:
Step 1: Analysis of the current implementation of PCRPs and the
examination of barriers and facilitators for implementation, via a qualitative
study with patients (4 focus groups n=10-12) and their healthcare
professionals (4 focus groups n=10-12 and individual interviews n=30-40)
35

Implementing

Phys ic al

Canc er

Rehabilitation

and collection of data on adherence to quality indicators (n=500 patients,
50 per cancer center).
Step 2: Selection and development of interventions to create a PD- and
MF strategy during an expert roundtable session, using the knowledge
gained in step 1 and a literature search of the effect of strategies for
implementing PCRPs.
Step 3: Test and compare both strategies with a clustered CBA study
(effectiveness, process-evaluation and costs), by data extraction from
medical records, questionnaires and interviews. For the effectiveness and
cost-effectiveness n=500 patients; 50 per cancer center. For the process
evaluation n=50 patients, 5 per cancer center and n=40 healthcare
professionals, 4 per cancer center.
Main outcome measures: percentage of patients screened with the
Distress Thermometer (DT), quality and outcome indicators and costs.
Trial Registration: NCT02205853 (ClinicalTrials.gov)
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Background
The increased incidence of cancer, due to ageing and lifestyle of the
western population and the increased survival rate, results in a large group
of cancer survivors

. These patients face unique challenges from

1-6

persistent adverse effects from their cancer and its treatment 7, which need
to be addressed. Cancer and its treatment concerns loss of quality of life
(QoL), cancer related fatigue 8,9 and other symptoms, such as pain, lymph
edema

, insomnia, hormone and immune system dysfunction

10

.

11

Symptoms depend on the type of cancer, type of treatment and
characteristics of the patient and usually emerge before and during
treatment and may remain even long after the completion of treatment

12-

. The prevalence of cancer survivors who are experiencing symptoms of

16

fatigue is estimated at around 20%-40%

. A lower QoL is

8,9,17-22

experienced by 35% of the cancer survivors as well . In addition, cancer
23

survivors often have a marked decline in cardiopulmonary fitness after
finishing their primary treatment 24.
In view of the enormous increase in the number of cancer survivors, it is
important to find ways to prevent or mitigate these physical and
psychosocial symptoms. In recent years, the positive impact of physical
cancer rehabilitation programs (PCRPs) to counteract both physical and
psychosocial adverse symptoms in cancer survivors has been published
. Participation in PCRPs has been shown to result in decreased fatigue

25-34

, improved cardiopulmonary fitness

25,35-44

Additionally, improvement of muscular strength
fat levels

and QoL

35

.

35,38,40,45-50

, lean body mass, body

51

, self-esteem and even better chemotherapy completion rates

52

have been reported 53.
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PCRPs can be offered in multiple ways (variation in intensity, frequency,
duration and format) and at different time-points in the cancer trajectory 54.
Regardless of the type of program, cancer survivors should be stimulated
to avoid inactivity and return to normal physical daily activities as soon as
possible after surgery, and during adjuvant therapy, related to the WHO
health-related physical activity guidelines for the general population 55.
Many experts have concluded, that PCRPs are safe during and after
cancer (treatment), resulting in improvement of many symptoms in cancer
survivor groups and that they are probably appropriate to the needs of
cancer survivors

. Questionnaires rating the experiences of

35,54,56-60

patients with cancer care in Dutch cancer centers showed that the
experiences with receiving information and assistance concerning
rehabilitation were overall negative. It also showed that patients believe
information and assistance for referral concerning rehabilitation are
important aspects of good quality cancer care

. Additionally, patients

61,62

believe the information and assistance for referral concerning rehabilitation
is most suitable for improvement of cancer care in the Dutch healthcare
system. However, it appears that the uptake of PCRPs is rather low

63-66

and the implementation into daily practice still seems to be a challenge,
due to several barriers at patient-, healthcare professional-, cancer
center/hospital and healthcare system levels 67. In our experiences lack of
knowledge about effective implementation strategies, but mainly their costeffectiveness and cost benefits, is a huge barrier to the level of healthcare
professionals and healthcare systems. On the other hand, competition
gives cancer centers enough reason to use cost-effective implementation
strategies to improve the healthcare services experiences of their patients.
A study evaluating the most effective implementation strategy, showing
also which aspects of these strategies generate more positive experiences
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and show cost-effectiveness, might be a catalyst for the implementation of
PCRPs.
Studies on implementation of PCRPs are scarce 68-73, but in the last fifteen
years, over 70 papers on implementing research findings have shed light
on the effectiveness of implementation strategies in different aspects of
healthcare

. Various strategies are advocated for the implementation

74-77

of healthcare innovations, each based on different assumptions and
theories on human behavior and organizations

. Most theories

78-80

emphasize that effective implementation cannot take place without a
systematic approach and appropriate preparation and planning

.

81,82

Knowledge gained from implementation studies in different aspects of
healthcare shows that a tailored implementation strategy should be
designed according to the specific features of the innovation, the target
group, the setting, and the barriers to change. After this the designed
implementation strategy can be tested for effectiveness, feasibility and
costs 83,84 and, if needed, readjusted.
Since barriers often arise at different levels in the healthcare system, it is
very likely that a multi-faceted (MF) strategy focusing on different levels
(patient, healthcare professional, and/or the organizational level of care),
is more effective than single-faceted strategies

. Nevertheless, most

84-87

studies published use single-faceted strategies directed mainly at patients
to support the success of implementing PCRPs. Commonly used patientdirected strategies are patient empowerment enhancing tools, often
delivered by Health Information and Communication Technology.
Examples are the use of a website for (1) distribution of educational
materials,

(2)

patient-oriented

theoretical

feedback

based

on

questionnaires, (3) reminders via e-mail and social media platforms 88, and
(4) stimulating monitoring health systems containing heart rate monitors
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. In the process of rehabilitation, empowerment

89

enhancing tools can have extra value, since confidence to take charge,
make decisions and believe in yourself can directly affect the efficacy of
the rehabilitation 90. Sufficient empowerment gives individuals the capacity
to influence behavior of themselves and others, such as the healthcare
professionals involved in their care 91.
However, strategies aimed at healthcare professionals (educational
outreach, audit and feedback) can also result in successful implementation
(healthcare professional performance, patient outcomes and costs)

.

92,93

Strategies directed at the organization could support the implementation
of PCRPs as well, mainly because contextual factors, such as workload,
poor co-ordination and management can be important barriers for
success.
In our present study we aim to identify the most effective strategy to
implement PCRPs into daily care. Specific goals are, firstly, to gain insight
into the specific features needed for successful implementation by
exploring the setting and factors (barriers and facilitators) that might
influence the implementation of PCRPs. Secondly, we aim to develop a
patient-directed (PD) strategy and a multi-faceted (MF) strategy. The PD
strategy will be designed to embed the success of implementation of
PCRPs by influencing the patients while the MF strategy will be designed
to embed the success by influencing the patients, but also healthcare
professionals and organizational aspects. Both strategies will be tailored
to the setting and factors determined to affect implementation. We also
aim, thirdly, to compare the effectiveness, experiences of participants
(process evaluation) and costs of both strategies on cancer center and
patient level and, fourthly, to get insight into the additional effects of
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strategies directed also at healthcare professionals and organizational
aspects compared to patient-only strategies.
Our first hypothesis is that cancer centers with a MF strategy will have a
more effective implementation of PCRPs in comparison with cancer
centers with a PD strategy.
Our second hypothesis is that the patients and healthcare professionals
will have more positive experiences with a MF strategy in comparison with
a PD strategy.
Our third hypothesis is that those cancer centers with the MF strategy will
have higher costs (incremental costs) than cancer centers using the PD
strategy.
Our last hypothesis is that the incremental cost-effectiveness ratio (ICER)
of the MF strategy will be lower than the PD strategy.
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Methods/Design
Setting
This study is part of the Alpe d’HuZes Cancer Rehabilitation (A-CaRe)
program, which includes multiple projects with two main purposes: (1) to
evaluate the (cost-) effectiveness of rehabilitation programs for cancer
patients, A-CaRe 1,

94-101

patient care, A-Care 2

and (2) to implement these programs in daily
. Our study concerns the A-Care 2 program.

102-106

The Committee on Research Involving Human Subjects of the region
Arnhem-Nijmegen of the Netherlands assessed the study and concluded
that our study will be carried out in accordance with the applicable rules of
ethics committees concerning the review of research including informed
consent.

Design
This study is a clustered controlled-before-after (CBA) study.
It will compare a PD strategy, with a MF strategy to implement evidenced
based PCRPs. We consider PCRPs to be evidence based, when the
features of the program are in line with the recommendations of the
evidence based Dutch guidelines (‘Cancer Rehabilitation’ and ‘Cancer
Survivorship Care’) and with additional national and international literature
and guidelines 25,28,29,107.
For the selection, development and testing of the implementation
strategies we will follow a stepwise and structured approach, summarized
in Figure 1, based on the Grol and Wensing Implementation of Change
Model 87.
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In Step 1, we will first analyze currently achieved implementation of
PCRPs in daily care and examine the factors (barriers and facilitators) that
might influence optimal implementation of PCRPs. In Step 2, we will use
the background information of step 1 and a study of literature to develop
and tailor implementation strategies to the target group, the setting, and
the barriers to change. In Step 3, we will then compare newly achieved
implementation with the implementation measurements from step 1 to
assess and compare the effectiveness of the two implementation
strategies by a CBA design. We will also conduct a process evaluation and
cost-analysis. Clustering of the CBA study will be at cancer center-level as
matched pairs in a 1:1 ratio. The cancer centers are situated in different
regions of the Netherlands and cancer centers will be stratified by the study
group, according to type of hospital (categorical, university, teaching and
non-teaching hospitals) and capacity (number of beds).
Each group will contain one categorical or university, two teaching and two
non-teaching hospitals in the Netherlands.
During our study healthcare professionals at the participating cancer
centers will hand out patient information and obtain informed consent.
These patients will be approached, screened and, if eligible, included as
participants in one or more analyses of our study.
Healthcare professionals are asked for their participation in writing.
Healthcare professionals giving informed consent will be screened and, if
eligible, included as healthcare professional participants in one or more
analyses of our study.
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Step 1: Preparatory Phase:
A) Analysis of the currently achieved implementation of
PCRPs in daily care
B) Examine the factors (determinants/barriers and
facilitators) for successful implementation of PCRPs

Step 2: Selection and Development Phase:
Select and develop implementation strategies to create:
1: A single-faceted patient-directed (PD) strategy
2: A multi-faceted (MF) strategy

Stratification and Allocation

PD strategy
5 Cancer Centers

MF strategy
5 Cancer Centers

Step 3: Testing Phase:
Test and compare both implementation strategies on:
A) Effectiveness
B) Experiences of participants (process evaluation)
C) Costs

Figure 1 Overview of the planned stepwise approach of the study
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STEP 1: Preparatory Phase
A) Analysis of the currently achieved implementation of PCRPs in daily care
Quality indicators will be used to explore the actual implementation of the
PCRPs.

Study population
Structure indicators will be collected from the 10 participating cancer
centers and process and outcome indicator data will be collected from 500
adult cancer patients in the participating cancer centers (about 50 adult
patients per cancer center). The group of patients included are patients
with preferably (a history of) cancer located in gastrointestinal, female
organ and/or urogenital organ systems and who have successfully
undergone primary treatment without signs of recurrence or metastases.

Data collection
The quality indicators will be developed by a panel of 10-12 professional
experts and patients, using the RAND-modified Delphi method

.

108,109

These indicators will be developed to measure the success of
implementation and adherence to the recommendations of the Dutch
guideline ‘Cancer Rehabilitation’. With these extracted quality indicators
(structure, process and outcome) and frequently used outcome indicators
as QoL and patient empowerment, actual performance of the current
implementation of PCRPs will be measured in the participating 10 cancer
centers. Data about adherence to the structure quality indicators will be
collected consulting a panel consisting of healthcare professionals,
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management and patients from the 10 participating cancer centers. Data
about adherence to the processes and outcome quality indicators will be
retrieved retrospectively from patient medical records. Data not available
from the records will be obtained by survey using questionnaires. For
example, to measure the outcome indicators QoL and patient
empowerment we will use the European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire-C30 (QLQ-C30) and
the Patient Activity Measure (PAM) questionnaire.
We will also collect data about patient characteristics such as age, tumor
type, clinical stage, co-morbidity, performance status, and types of therapy
to find possible confounding factors.
All indicators will be measured using a data extraction form. A data
extraction form will also be developed and pilot tested to register patient
characteristics and other aspects relevant to assess the extent of
implementation.

Planned analytic approach and outcomes
The main outcome measure is the adherence to quality indicators (process
and structure indicators) from the PCRPs and its implementation (for
example outcomes of the QLQ-C30 and the PAM questionnaires).
In this measurement, adherence to the quality indicators will be used as
dependent variables while patient characteristics (e.g. age, tumor type,
clinical stage, co-morbidity, performance status, and types of therapy) will
be included as possible confounders.
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B) Examine the factors (barriers and facilitators) for successful
implementation of PCRPs
The qualitative study will be based on focus group interviews and
individual interviews.

Study population
The participants invited for the focus groups and individual interviews will
be recruited from the 10 cancer centers participating in our study.
The focus group interviews concern the following groups: (A) 4 groups of
10-12 adult patients with preferably (a history of) cancer located in
gastrointestinal, female organ and/or urogenital organ, receiving treatment
with curative intent or that have successfully undergone primary treatment;
(B) 4 groups of 10-12 healthcare professionals involved in the treatment of
these cancer patients in secondary care (e.g. surgeons, radiotherapists,
medical oncologists, gynecologists, urologists, rehabilitation physicians,
sports-medicine

physicians,

physiotherapists,

physician

assistants,

psychologists, etc.).
In addition to the focus group interviews, we will conduct individual
interviews with 30-40 healthcare professionals involved in the treatment of
cancer

patients

in

primary

care

(e.g.

general

practitioners,

physiotherapists, psychologists, etc.).

Data collection
The outcomes of the qualitative study will be collected through a semistructured interview process. Four interview guides (one each for patients,
47

Implementing

Phys ic al

Canc er

Rehabilitation

healthcare professionals involved in secondary care, general practitioners,
and physiotherapists and psychologists) will be developed using
theoretical models developed by Cabana

110

and Grol

83

for identification

of influencing factors. These models have four similar domains:
characteristics of the innovation itself, characteristics of healthcare
professionals, characteristics of patients and characteristics of the
organization and context in which the innovation is to be applied. All
interviews will be audio recorded and written in a document verbatim.
Besides the factors collected during the interviews, we will collect the
characteristics of the participants of the interviews. Patients are asked to
fill in a form stating their age, sex, home setting, work situation, tumor type,
and types of therapy. Healthcare professionals are asked to fill in a form
that states their age, sex, years of practice, function and specialty.

Planned analytic approach and outcomes
The barriers and facilitators mentioned in the interviews will be
independently qualitatively analyzed by two researchers, using the
qualitative software package Atlas.ti version 7 and will be descriptive. The
factors identified will be classified within the framework that has been
developed by Cabana 110 and Grol 83. Factors identified, but not present in
the models, will be added. The two sets of scores from the two researchers
will be compared and any discrepancies will be discussed until consensus
is achieved. This approach will provide barriers and facilitators on different
levels, including features of the PCRPs, the group of healthcare
professionals involved in the care, the group of patients, and the
organization and context in which the PCRPs have to be applied.
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STEP 2: Selection and Development Phase
We will select and develop two strategies for implementing the PCRPs.
We will create:
1: A single-faceted patient-directed (PD) strategy that will embed the
change at patient level.
2: A multi-faceted (MF) strategy that will embed the change at patient,
healthcare professional and organizational level. It will also consist of the
same patient-directed-elements as the PD strategy.

Cancer centers are requested for participation in our study by an invitation
letter sent by e-mail or post and after agreement they will receive full
information for participation through a presentation. Interested cancer
centers will then meet with the study personnel (e.g. project manager,
senior researcher and junior research fellow) in order to reach a clear
understanding of all study components and to provide written informed
consent. After inclusion, the cancer centers will be allocated to either the
PD- or MF strategy group, taking into account sufficiently comparable
settings and organizations in both the PD- and MF strategy group. In the
Netherlands, cancers of the gastrointestinal, female organ and urogenital
organ systems account for more than 35% of the incidence of all cancers,
being more than twice the incidence of breast cancer. Until now, however,
most cancer rehabilitation programs have been designed and focused on
breast

cancer.

Patients

with

gastrointestinal and

female

organ

malignancies judge their cancer care low in comparison with patients with
other tumor types 61. Patients with gastrointestinal malignancies also rated
the information after finishing the primary treatment as significant lower in
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comparison with breast cancer patients 111. Therefore, we choose to focus
on cancer patients and their healthcare professionals in the care pathways
for gastrointestinal, female organ and urogenital organ malignancies.

To develop the PD- and MF strategies to deploy cancer rehabilitation
program(s) a literature search will be done. This literature search will be
performed in Medline, Embase and Chinahl, to define the evidence of
implementation strategies for PCRPs. The search will be limited to studies
of human beings and will have an English language restriction. The search
terms will include the methodological filters of the Cochrane EPOC
(Effective Practice and Organization of Care) group combined with
selected MeSH terms and free text terms. We will also use the snowball
method for inclusion of further relevant trials.
Inclusion criteria are:
1) Population:
1) adult cancer patients and
2) healthcare professionals involved in their care.
We will not include studies in non-adult populations because of the
differences in medical decision-making regarding children and
adolescents, including the role of parents/guardian.
2) Intervention:
Strategies aimed at improving exercise during and after cancer. We
define implementation as any planned process and systematic
introduction of guidelines, healthcare innovations or health behavior,
aiming to be given a structural place in a patient’s life and healthcare
professional practice.
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We consider any of the strategies detailed in section 2 ‘Interventions’
of the EPOC Data Collection Checklist 2002:
1) Healthcare professional interventions
2) Financial interventions
3) Organizational interventions
4) Regulatory interventions

In the EPOC Data Collection Checklist 2002, interventions focused on
patients are

categorized under Financial and

Organizational

interventions. Since we believe that nowadays interventions focused
on patients are an important part of implementation strategies we
decided to add the category Patient Interventions to the list of
‘Interventions’. We decided to use the following subsections under the
category Patient Interventions, related to the subsection of the
category Healthcare professional interventions:
a. distribution of educational materials;
b. educational meetings;
c. local consensus processes;
d. educational outreach visits;
e. local opinion leaders (in this category healthcare
professionals);
f.

patient mediated interventions;

g. audit and feedback;
h. reminders;
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We will include any active or passive implementation strategy. The
combination of two or more strategies will also be considered as a
valid intervention. Both studies describing implementation strategies
either alone or additionally to PCRPs will be included.
3) Comparison:
1) outcomes before the introduction of the rehabilitation program
or strategy or
2) outcomes comparison group
i. where another program was implemented or
ii. control; no program or usual care was implemented
4) Type of outcome:
a. all outcomes of ‘type of targeted behavior’ section 2∙3 of the
EPOC Data Collection Checklist 2002.
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The results of the literature search, together with the knowledge based on
the results of the preparatory phase in step 1, will be the basis for selection
and development of the implementation strategies during a roundtable
discussion. For the five cancer centers of the PD strategy group a singlefaceted patient-directed strategy will be designed, that will embed the
change only at patient level. For the cancer centers of the MF strategy
group a multi-faceted- strategy will be designed that will embed the change
at patient, healthcare professional and organizational level. The MF
strategy will also include the PD strategy, so the additional value of the
strategies directed at healthcare professional and organization can be
evaluated afterwards. For the roundtable an expert panel will be composed
consisting of representatives from the participating cancer centers
(patients, healthcare professionals and cancer center managers), experts
on cancer rehabilitation and experts on implementation science.
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STEP 3: Testing Phase
The designed implementation strategies will be used to deploy the PCRPs
in daily care and will be evaluated and compared on (A) effectiveness, (B)
experiences of participants (process evaluation) and C) costs. In all
participating cancer centers the trials will be conducted for between half
and one year, depending on the number of cancer patients per year in the
participating cancer centers, allowing for fast accrual. Between 6 to 12
months after introduction of the implementation strategies, the outcomes
of the PD- and MF strategy will be evaluated and compared.

A) To test and compare both implementation strategies in terms of
effectiveness
Study population
The study population in this evaluation will have the same characteristics
as the study population in the ‘Analysis of the currently achieved
implementation of PCRPs in daily care.’ (step 1A).

Data collection
As described in step 1A, quality indicators will be used to explore the actual
achieved implementation of the PCRPs after the introduction of the
developed implementation strategies. By comparing implementation of
PCRPs before and during the implementation period we can evaluate the
effectiveness of the strategies. The process for data collection of the
quality indicators during the implementation period will be similar to the
before-measurement described in step 1A.
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Study outcomes
The primary outcome measure is adherence to the indicator screening with
the DT. The adherence will be measured by the percentage of screened
patients with the DT 112,113.
Secondary outcome measures are the differences in adherence between
before- and after-measurement to the remaining quality indicators
(process and structure indicators) extracted from the Dutch guideline
‘Cancer Rehabilitation’, and frequently used outcome indicators such as
QoL, fatigue and patient empowerment.

Power calculation
The sample size calculation for the CBA study was based on the primary
outcome measure, namely: screening with the DT. For screening we
wanted to detect a percentage at the after-measurement of 20 % in the PD
strategy and 50% in the MF strategy. Assuming a two-tailed alpha of 0∙05,
a power of 0∙8 and an intraclass correlation coefficient (ICC) of 0∙1, a total
number of 500 participants were needed. Therefore, we needed 10 cancer
centers with 50 patients each.
After taking into account a response rate of 50% and a dropout rate of
10%, a total of at least 1∙100 patients needed to be invited for participation
in the study.

55

Implementing

Phys ic al

Canc er

Rehabilitation

Planned analytic approach
Both univariate and multivariate (multi-level) analyses will be performed to
obtain an indication of the effectiveness of the implementation strategies
in increasing the proportion of patients who are treated according to the
program before and after applying the implementation strategy. In this
analysis, adherence to the quality indicators will be used as dependent
variables, and patient characteristics (such as age, tumor type, clinical
stage, co-morbidity, performance status, and types of therapy) will be
included as possible confounders. The results of the after-measurement
will be compared with the before-measurement. Additionally, the
differences between the before-measurements and after-measurements
will be compared between the PD- and MF strategy groups.
If possible, all outcomes (effectiveness, experiences of participants
(process evaluation) and costs) will be analyzed at patient level (all
patients of cancer centers PD strategy vs. all patients of cancer centers
MF strategy). Additionally, we will analyze at cancer center level to explore
the effects of the strategies related to cancer center characteristics
(categorical, university, teaching and non-teaching hospitals).
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B) To test and compare both implementation strategies in terms of
experiences of participants (process evaluation)
Study population
For the process evaluation, a sample of adult patients (n=50; 5 per cancer
center) and healthcare professionals involved in their cancer care (n=40;
4 per cancer center) will be included. The patients included are again adult
patients, diagnosed with cancer in the abdominal or pelvic cavity (e.g.
gastrointestinal, female organ and urogenital organs).

Data collection
A process evaluation will be performed in order to study the use of, and
experiences with, the different elements of the implementation strategies
and the modified care. This will include the extent to which patients and
healthcare professionals (when the strategy includes patient- and
healthcare professional- directed elements) used the elements of the
strategies and their experiences (e.g. satisfaction and feasibility) with
these elements and the modified care. Process information will be
gathered in a qualitative study in the 10 cancer centers in which the
implementation

strategies

were

tested.

Patients

and

healthcare

professionals will be invited to complete questionnaires and/or to attend
for individual interviews. For example, if the strategy includes a website for
cancer patients with information about the importance of physical exercise,
patients are asked about the frequency they visited the website, their
satisfaction with the website and how feasible it is to use the website. All
interviews will be recorded and documented.
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Study outcomes
The use of and experiences with the elements of the strategies and the
modified care by patients and healthcare professionals will be studied
(both participation in and satisfaction with the different elements).

Planned analytic approach
For the process evaluation, interviews with healthcare professionals and
adult cancer patients will be qualitatively analyzed, using the qualitative
software package Atlas.ti version 7. The process analysis will be
descriptive. The descriptive outcomes of the PD- and MF strategy group
will be compared.

C) To test and compare both implementation strategies in terms of costs
To determine the cost and benefits per patient of the implementation
strategies and its consequences, we will use an activity-based costing
(ABC) approach

. ABC was developed by Robert S. Kaplan in the mid-

114

1980s 115. Academic researchers and accounting practitioners believe it is
the most modern normative appropriate costing system that can reliably
provide appropriate information for decision making. ABC helps to get a
more realistic view of the indirect costs by using multiple cost drivers. In
ABC the indirect costs are assigned to activities and products (healthcare
services), via a cause and effect relationship. Healthcare systems are
considered as an entity that includes a series of activities to provide
healthcare services to patients. These activities in a healthcare system
generate direct and indirect costs, as well as benefits. Apart from accurate
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cost information, ABC also provides a clear view of the activities within the
healthcare services that might be used for evaluating healthcare process
performances.

Study population
For the cost evaluation, the 10 cancer centers of our study, their patients
and healthcare professionals will be included. For the outline of the patient
care processes we will use a sample of 500 patients (about 50 adult
patients per cancer center). The characteristics of the patients will be the
same as the characteristics of the study group of the ‘Analysis of the
currently achieved implementation of PCRPs in daily care.’ (step 1A). The
meetings with healthcare professionals from the participating cancer
centers to reach a consensus on the protocol of processes (activities) of
the PD- and MF strategy will consist of 20 healthcare professionals, 10
healthcare professionals per cluster. All healthcare professionals should
be involved in the treatment of cancer patients and the implementation
processes of the PCRPs.

Data collection and planned analytic approach
Using an ABC approach, we will try to calculate the actual costs and
benefits for using the PD- and MF-implementation strategies. In order to
accurately assign the costs to the implementation strategies and resulting
healthcare services, it is necessary to determine exactly which activities
are performed. We will then need to assign the costs of resources needed
to deliver these activities.
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The activities to implement the PCRPs via the PD- or MF strategies, and
the related costs of resources (personnel, material and amortization of
investments costs), are treated as the costs according to the ABC
approach. On the other hand, the activities avoided due to the
implementation of the PCRPs by the PD- or MF strategies, and the related
costs of resources that are not used, are considered as the benefits. The
costs will be measured from the time of preparation and development of
strategies until one year after the start of the implementation strategies.
Our first step will be to develop protocols of activities performed during (1)
the preparation and development of the strategies, and (2) the healthcare
implementation processes (processes for care of patients involved in the
implementation processes).
To determine the activities, we will select a sample of patients involved in
the implementation process and identify the patient care processes
(activities) in each case.
During meetings with healthcare professionals from the participating
cancer centers we will try to reach a consensus on the protocol of
processes (activities) within the PD- and MF strategy. The protocol of
processes will include a description of processes and details of their
constituent activities.
Our next step will be to review the allocation of resources used in each
process. Existing databases will be used as much as possible to collect
information on the use of the different elements of the implementation plan
by healthcare professionals and patients. When necessary, registration
forms will be developed and for completion by the healthcare professionals
and a sample of patients involved in the implementation process. The input
of resources in the implementation strategy will be assessed by identifying
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the volume of use of the different elements of the implementation strategy
by healthcare professionals and patients and multiplying these by the price
of each element (market prices, guideline prices or self-determined prices
based on costing methods i.e. full costing). Future costs and effects will be
discounted at 4% and 1∙5% respectively, according to the Dutch guidelines
.

116

Cost prices of the processes will be determined using standard unit cost
prices according to the Dutch guidelines for costing research 116. If certain
standard unit cost prices are not available, real cost prices will be
determined by consulting the management of participating cancer centers.
With the protocol of processes of activities and the relevant cost of
resources, we will calculate the incremental costs of both the PD- and MF
strategy. We will also calculate an incremental cost-effectiveness ratio
(ICER). The outcome used for calculating the ICER is the primary outcome
measure of our effectiveness study (step 3A): (1) percentage of patients
screened with the DT.
We will then compare the expected incremental cost (and potential
savings) and cost-effectiveness ratios of the PD- with the MF strategy.

Study outcomes
The expected costs (and potential savings) and ICERs of the development
and use of the PD- and MF strategy. Additionally, we will compare the
outcomes of the PD strategy with the MF strategy.
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Discussion
This is one of the few studies to develop and test two implementation
strategies to implement PRCPs into daily healthcare in a structured and
stepwise approach. In previous papers, PCRPs were implemented in the
German, United Kingdom, Canadian and American healthcare systems
. To our knowledge, a study on the effectiveness and feasibility of

68,70-73

implementation of PCRPs in a stepwise structured approach and
performed on a large scale in the Dutch healthcare system has not been
conducted before. The originality of our study is further supported by being
one of the few that compares the effects of a MF strategy with a PD
strategy.
During the process of selecting strategies it is important that the strategies
are evidence based and tailored to the barriers and facilitators that are
directed at patients, and in the MF strategy group also at healthcare
professionals and the organization level. It is best to arrive at a costeffective mix of measures and activities, preferably those which have been
found to be effective in similar situations 83.
MF strategies targeting different barriers in different fields (patient,
healthcare professional and organization) are more likely to be effective
than single ones

. Therefore, it is more likely that our MF strategy,

77

focusing also on healthcare professionals and the organization, will be
more effective than a strategy that embeds the change only at patient level.
In most studies, the implementation of PCRPs is mainly supported by
strategies directed at patients. Patient strategies, like empowerment
enhancing tools, are promising since they fit the Patient-Centered-Care
approach,

stimulate an active patient role, and have the potential to

improve the rehabilitation process itself
62
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has shown its clinical effect in the rehabilitation of patients with
osteoporosis

119

and hip fracture

, and might also have a similar effect

120

on the success of implementing PCRPs. Promising strategies directed at
healthcare

professionals

are

mainly

active

strategies,

including

educational outreach visits, reminders and audit. In addition, promising
strategies directed at organizations are enhancing healthcare professional
roles, healthcare pathways and mainly tools in an Health Information and
Communication Technology format

. Experts conclude that further

92

research is required to discover which strategies to present in order to
target the different barriers and settings 77,85.
With regard to the implementation of PRCPs, it is possible that strategies
in an Health Information and Communication Technology format can
contribute

to

the

effectiveness

of

the

implementation

.

102,104,121

Implementation experts consider Health Information and Communication
Technology to be the key to improve efficiency and quality of healthcare
. In our opinion, Health Information and Communication Technology can

122

be effective at the level of the healthcare professionals or the healthcare
teams to improve adherence to the programs by clinical decision support
systems, surveillance and monitoring. At the level of the patients it can
realize new forms of healthcare services outside the healthcare institutions
and in the patient’s environment instead. It can also increase the level of
patient empowerment by giving the opportunity for insight into his/her
medical data and for becoming more involved in the rehabilitation process
. Additionally, Health Information and Communication Technology may

123

also support the physical rehabilitation process by restoring health and
improving outcomes, since previous studies have shown that Health
Information and Communication Technology interventions may lead to
improved physical activity levels, with promising outcomes in several
63
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Information and

Communication

Technology tools and tools to enhance patient empowerment, designed
and piloted by other A-CaRe research groups, will be incorporated into our
implementation strategies.
Healthcare improvement programs are well-known to be better adopted by
socio-economically advantaged individuals as compared to disadvantaged
individuals

. Moreover, younger individuals are able to use and

128,129

access Health Information and Communication Technology innovations
more easily than older individuals

. The design of our strategies will be

130

developed with a pragmatic attitude

131,132

to avoid increasing health

inequalities by providing equal access to the PCRPs. Patients will not be
selected on their exercise ability or history, and criteria are not restricted
to a particular population to fit with real clinical context. Nevertheless, we
will focus on adult patient populations and will not include non-adult
populations because of the differences in medical decision-making
regarding

children

and

adolescents,

including

the

role

of

parents/guardians and the different tumor types.
An important limitation of our study is the absence of a proper randomized
study design. This would eliminate bias in implementation strategy
assignment and improve the evidence that differences in outcomes
between the implementation strategies indicate significant effects on
physical cancer rehabilitation care

. It is, however, also known that

133

comparison of complex interventions and programs is a challenging
matter, for which one has to accept less advanced study designs.
Our implementation strategies have the disadvantage of measuring the
effect of the entire package of interventions, which might make it hard to
distinguish which intervention was most effective for improved cancer
64
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rehabilitation care (with indicator adherence as a measure of the effect).
During the evaluation, we will try to get insight into the effect of each
separate

intervention

by

acquiring

information

from

participants

concerning their exposure to, use of, and experiences with, the different
interventions.
A dilution of treatment effect could occur if patients participate in a PCRP
themselves or when healthcare professionals and organizations use their
own implementation strategies to achieve proper implementation. Local
initiatives to optimize cancer rehabilitation during the intervention period
might bias our study results. Therefore, information on local, non-studyrelated interventions will be additionally acquired during the process
evaluation.
Cancer centers which agree to participate in our study are probably
committed to improving their quality of cancer rehabilitation care and the
implementation of PCRPs. Their results will be generalizable for cancer
centers motivated to implement PCRPs. For cancer centers less
committed to achieve this goal, the outcomes might be less generalizable.
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Conclusion
Our study is intended to highlight the important role of the right
implementation strategy to provide evidence-based PCRPs for the
patients. We believe that strategies tailored to the current setting, as well
as barriers and facilitators found, will optimize the success of
implementation of PCRPs. If one or both implementation strategies prove
to be effective, the knowledge about the effectiveness, feasibility and cost
of the tailored implementation strategies can help to apply these PCRPs
successfully in the Dutch and other healthcare systems. Additionally, our
study might give insight to the additional effects of strategies directed at
patients, healthcare professionals and organizations in an implementation
strategy for PCRPs. Finally, if the implementation strategies are effective,
this will lead to improved survivorship care leading to better quality of life
for cancer survivors.
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Chapter III
Current practice and
Determinants
Determinants of adherence to physical cancer
rehabilitation guidelines among cancer
patients and cancer centers: a cross-sectional
observational study.
IJsbrandy C, Ottevanger PB, Gerritsen WR, van Harten WH,
Hermens RPMG. Journal of Cancer Survivorship 2020 Sept 28.

“Turn a failure into a lesson.
Turn a defeat into an opportunity for rebuilding.
Turn what is against me into what makes me stronger.
Turn a loss into a possibility to train more and find better ways to win.”
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Abstract
Purpose: To tailor implementation strategies that maximize adherence to
physical cancer rehabilitation (PCR) guidelines, greater knowledge
concerning determinants of adherence to those guidelines is needed. To
this end, we assessed the determinants of adherence to PCR guidelines
in the patient and cancer center.
Methods: We investigated adherence variation of PCR guideline-based
indicators regarding (1) screening with the Distress Thermometer (DT),
(2) information provision concerning physical activity (PA) and physical
cancer rehabilitation programs (PCRPs), (3) advice to take part in PA
and PCRPs, (4) referral to PCRPs, (5) participation in PCRPs, and (6)
PA uptake (PAU) in nine cancer centers. Furthermore, we assessed
patient and cancer center characteristics as possible determinants of
adherence. Regression analyses were used to determine associations
between

guideline

adherence

and

patient

and

cancer

center

characteristics. In these analyses, we assumed the patient (level 1)
nested within the cancer center (level 2).
Results: Nine hundred and ninety-nine patients diagnosed with cancer
between January 2014 and June 2015 were included. Of the 999 patients
included in the study, 468 (47%) received screening with the DT and 427
(44%) received information provision concerning PA and PCRPs.
Subsequently, 550 (56%) patients were advised to take part in PA and
PCRPs, which resulted in 174 (18%) official referrals. Ultimately, 280
(29%) patients participated in PCRPs, and 446 (45%) started PAU.
Screening with the DT was significantly associated with information
provision concerning PA and PCRPs (odds ratio (OR) 1∙99, 95% CI 1∙4775
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2∙71), advice to take part in PA and PCRPs (OR 1∙79, 95% CI 1∙31-2∙45),
referral to PCRPs (OR 1∙81, 95% CI 1∙18-2∙78), participation in PCRPs
(OR 2∙04, 95% CI 1∙43-2∙91), and PAU (OR 1∙69, 95% CI 1∙25-2∙29).
Younger age, male gender, breast cancer as the tumor type, two or more
cancer treatments, post-cancer treatment weight gain/loss, employment,
and fatigue were determinants of guideline adherence.
Less variation in scores of the indicators between the different cancer
centers was found. This variation between centers was too low to detect
any association between center characteristics with the indicators.
Conclusions: The implementation of PCR guidelines is in need of
improvement. We found determinants at the patient level associated with
guideline-based PCR care.
Implications for cancer survivors: Implementation strategies that deal
with the determinants of adherence to PCR guidelines might improve the
implementation of PCR guidelines and the quality of life of cancer
survivors.
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Introduction
It is well known that the physical activity (PA) levels of patients affected
by cancer generally decline 1, and only a small proportion of the patients
with cancer get sufficient PA during treatment

2,3.

The majority of patients

fail to return to pre-diagnosis activity levels following treatment

2,3;

however, PA improves both the physical and psychosocial functioning 4-15
of patients affected by cancer by decreasing fatigue
cardiopulmonary fitness
8,16,19,21,26-32

mortality

7,8,16,26,

5,7,8,16-25,

improving

and improving quality of life (QoL)

while also decreasing cancer recurrence and cancer-specific

33-36.

Evidence-based guidelines recommend the implementation of physical
cancer rehabilitation programs (PCRPs) or other initiatives to improve the
uptake of PA during and after cancer treatment

16,35-43.

As the number of

cancer survivors is still rising, the implementation of these guidelines has
become an increasingly important topic worldwide 43,44. Depending on the
cancer site and treatment, 30-90% of cancer patients require physical
rehabilitation

45-48.

Regrettably, it appears that adherence to current
49-53,

and

material on approaches to implementing PCR guidelines is scarce

54-58.

guidelines on physical cancer rehabilitation (PCR) is low

Patients who will accept and benefit from PCRPs can be identified by
means of the Distress Thermometer (DT)

59,60.

Using the DT for

screening appears to be a good starting point for accomplishing
adherence to current PCR guidelines, but evidence supporting this
hypothesis is missing.
Most

guidelines

do

implementation strategies

not
61,62.

implement

themselves

and

require

Various strategies have been advocated

for the implementation of healthcare innovations, each based on different
77
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assumptions and theories on human behavior and organizations

61,63-70.

Strategies tailored to determinants and barriers are recommended

71,72

because tailoring is expected to contribute to their effectiveness73 (odds
ratios (OR) between 1∙27 and 1∙93

74).

To design tailored implementation

strategies, we used the stepwise theoretical framework of Grol and
Wensing’s Implementation of Change Model

75,76.

In doing so, we gained

insight into current practice, potential determinants that predict
adherence, and possible barriers and facilitators

77,78

influencing PCR

guideline implementation. Determinants and barriers often arise at
multiple levels within the healthcare system (at the patient, healthcare
professional (HCP), cancer center, and healthcare organization levels) 79.
To assess the barriers, we performed two earlier studies

77,78.

We found

multiple barriers at the level of PCR guidelines, PCRPs, and patients, but
also at the level of HCPs, healthcare organization and governance. Since
a strategy that is additionally tailored to determinants of implementation
is more effective, we also wanted to investigate determinants of PCR
guideline implementation 73.
Research in other fields of care has demonstrated that a variety of
determinants of the targeted patients and cancer centers can explain
poor implementation of the recommended care

80-85.

Tailoring the

strategy to these determinants will improve the chance to successful
guideline implementation. Assessing determinants before starting the
implementation is comparable with clinical practice, in which a diagnosis
is made so that the right treatment can be chosen

86.

However,

determinants related to PCR guidelines being followed are currently not
well known. To help tailor implementation strategies and maximize
guideline adherence, and thereby the number of patients participating in
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PCRPs, more knowledge about the determinants of adherence to PCR
guidelines is needed.
We aimed to (1) assess the adherence to PCR guidelines for patients
with cancer. We hypothesized that the use of the distress thermometer
(DT) could help to identify patients in need of PCRPs and persuade them
to benefit from them; therefore, we also aimed to (2) assess the effect of
the use of the DT on this adherence. Furthermore, we aimed to (3)
analyze the determinants of adherence to PCR guidelines of (3a) cancer
centers and (3b) the patients with cancer treated in these cancer centers.
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Methods
Study design
An observational study was conducted to assess adherence to and
determinants of PCR guidelines in nine cancer centers. This was done at
cancer centers and on patients who have been treated in these cancer
centers, while taking the clustering of data into account. The existing
registration systems and patient and HCP questionnaires were utilized.

Study population and recruitment
The patient cohort was recruited from the nine participating cancer
centers located in categorical, university, teaching, and non-teaching
hospitals in the Netherlands. The cancer registry was used for the
selection of eligible patients: all patients with a history of breast, female
organ, urogenital organ, gastrointestinal, and hematological malignancies
diagnosed between January 2014 and June 2015 who had successfully
completed their primary treatment without signs of recurrence or
metastases. The treating physicians asked them whether they wanted to
participate and give informed consent. One HCP at each center was
asked to collect data on the characteristics of their cancer center.
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Data collection
Indicator scores for processes and patient outcomes of care as well as
patient and center characteristics were measured to assess adherence to
PCR guidelines and the determinants of guideline adherence. The
indicators were based on national and international, evidence-based
PCR guidelines

37,87,88.

A national panel of 10-12 professional experts

and patients used the RAND-modified Delphi method to develop the
indicators

89,90.

We developed indicators that measure PCR guideline

adherence that have the potential to be valuable, reliable, measurable,
applicable, have improvement potential, have preferably minimum
amount of missing data and contain discriminatory capacity. The main
indicator was distress screening with the DT

91,92.

The other indicators

were: (1) information provision concerning PA and PCRPs, (2) advice to
take part in PA and PCRPs, (3) referral to PCRPs, (4) participation in
PCRPs, and (5) PA uptake (PAU). In Supplement 1, the definitions of the
psychometric characteristics used to develop and measure the quality of
the indicators used is comprehensively explicated. All developed
indicators showed to be valuable, reliable, measurable, applicable, have
improvement potential, have minimum amount of missing data and four
indicators contain sufficient discriminatory capacity. Supplement 2
provides an overview of the range of potential values of each developed
and measured indicator regarding the psychometric characteristics.
The indicators and patient characteristics were measured among patients
by means of questionnaires. To assess cancer center characteristics,
existing registry systems and questionnaires distributed among HCPs
involved in cancer care in the nine cancer centers were used.

81

Implementing

Physical

Cancer

Rehabilitation

Outcomes

Operational definition of the main indicator
Screening with the DT: The percentage is calculated by the number of
patients included in the study who indicated in the patients’ questionnaire
having received screening with the DT 91,92 one or more times during their
cancer treatment or follow-up visits from one or more healthcare
professionals from the cancer center where they were treated for cancer,
divided by the total number of patients included in the study who
completed the patients’ questionnaire.
The questionnaire asked patients if they had received screening with the
DT 91,92. A photograph of the DT was shown in the questionnaire.
Supplement 3 provides a detailed description of the DT and the other
questionnaires used in the present study.

Operational definition of the other indicators
Information provision concerning PA and PCRPs: The percentage is
calculated by the number of patients who indicated in the patients’
questionnaire that they received information about PA and PCRPs from
one or more healthcare professionals from the cancer center where they
were treated for cancer one or more times during their cancer treatment
or follow-up visits, divided by the total number of patients included in the
study who completed the patients’ questionnaire.
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Advice to take part in PA and PCRPs: The percentage is calculated by
the number of patients who indicated in the patients’ questionnaire that
they received advice to improve their PA and join a PCRP during and
after cancer treatment from one or more healthcare professionals from
the cancer center where they were treated for cancer one or more times
during their cancer treatment or follow-up visits, divided by the total
number of patients included in the study who completed the patients’
questionnaire.

Referral to PCRPs: The percentage is calculated by the number of
patients who indicated in a patients’ questionnaire that they received a
referral to a PCRP by one of their healthcare professionals from the
cancer center where they were treated for the cancer one or more times
during their cancer treatment or follow-up visits, divided by the total
number of patients included in the study who completed the patients’
questionnaire.

Participation in PCRPs: The percentage is calculated by the number of
patients who indicated in a patients’ questionnaire that they had joined a
PCRP during and/or after their cancer treatment, divided by the total
number of patients included in the study who completed the patients’
questionnaire.
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PA uptake (PAU): The percentage is calculated by the number of
patients who indicated in a patients’ questionnaire that their PA had
increased following cancer and cancer treatment compared with PA prior
to cancer treatment, divided by the total number of patients included in
the study who completed the patients’ questionnaire.

Characteristics of patients and cancer centers
The patient characteristics were: age (continuous), gender (male or
female), nationality (Dutch or other nationality), tumor type (breast,
female organ, urogenital organ, and gastrointestinal and hematological
malignancies), type of any treatment previously received for treating the
tumor (surgery, chemotherapy, radiotherapy, hormonal therapy, or other),
multi-treatment (≥2/<2 cancer treatments), comorbidities (≥2/<2), postcancer treatment weight gain/loss (gain, stable, loss), residential
circumstances (alone or cohabitating), educational level (high, middle, or
low), and employment status (employed or unemployed).
Moreover, patient-reported outcomes (PROs) were included in patient
characteristics.
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Patient-reported outcomes (PROs)
QoL: The European Organization for Research and Treatment of Cancer
Quality of Life Questionnaire (EORTC QLQ-C30) 93 was used to measure
the QoL of the patients. A measurement model for the QLQ-C30 that
yields a single summary score based on 13 scales (27 items) was also
calculated 94.
Fatigue:

The

Multidimensional

Fatigue

Inventory-20

(MFI-20)

questionnaire 95,96 was used to measure patient fatigue.
Patient empowerment: Patient empowerment was defined as the
individual knowledge, skills, and confidence for managing the patient’s
own health and healthcare. The state of patient empowerment was
measured using the patient activity measurement-13 (PAM-13) 97,98.

The cancer center characteristics were: type of hospital (categorical,
university, teaching, and non-teaching), Multidisciplinary Oncological
Rehabilitation Board (MORB) available (yes or no), standardized
screening with DT (yes or no), and PCRP in cancer center or connected
cancer center available (internally, externally, or not at all). A MORB is a
group of HCPs involved in oncological rehabilitation (e.g. surgeons,
radiotherapists,

medical

oncologists,

gynecologists,

urologists,

rehabilitation physicians, sports-medicine physicians, physiotherapists,
physician assistants, nurses, and psychologists) interacting dynamically,
interdependently, and adaptively toward common, valued rehabilitation
plans for the patients.
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Data analysis
We used the Statistical Package for the Social Sciences (IBM SPSS
Statistics version 22 for Windows, SPSS, Chicago, IL, USA) to enter the
collected data in a database. We used descriptive analyses (frequencies,
percentages, means, and standard deviations (SD) or median and
interquartile ranges) to describe patient characteristics and the scores for
adherence to the indicators.
To determine whether our data were normally distributed we examined
the distribution of our continuous outcome measures and carried out
quantile-quantile (Q-Q) plots. We also calculated the skewness and
kurtosis of these variables. For all variables, both values of the skewness
and kurtosis were between −1 and +1, and Q-Q plots showed a straight
line; therefore, they met normality requirements.
Because of the hierarchical structure of the study (patients nested within
cancer centers), we performed multilevel analyses. We used univariate
multilevel analyses for the indicators: the indicators were used as
dependent variables. The characteristics of the patients and cancer
centers were used as independent variables. Variables with p<0∙20 in the
univariate multilevel analysis were selected for the multilevel multivariate
analysis. Collinearity among independent variables was tested with either
a Pearson or Spearman correlation. If two independent variables
(rho>0∙6)

correlated

strongly,

only

the

most

clinically

relevant

characteristic was included. Multicollinearity was tested with the variance
inflation factor, with values greater than 10 indicating multicollinearity.
We wanted to assess the extent to which the indicator scores could be
explained by characteristics of (1) cancer centers, but also (2) the
patients who were treated in these cancer centers, while taking the
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clustering of data into account. Our dataset contains information at the
patient level from nine different cancer centers for each indicator.
For this purpose, we used SAS software (SAS 9∙2 for Windows; SAS
Institute, Cary, North Carolina, USA) for our multilevel multivariable
regression analyses. We used the Glimmix procedure for dichotomous
data and the MIXED procedure for continuous data to determine (1) the
association between the scores of the indicators and patient and cancer
center characteristics and (2) the association between proper screening
and the other indicators. The other indicators were information provision
concerning PA and PCRPs, advice to take part in PA and PCRPs,
referral to PCRPs, participation in PCRPs and PAU. The patient
characteristics were included in the model as confounders in the
analysis.
Multilevel models were used because these models take into
consideration the variability associated with each level of nesting and the
within-patient correlation. In these analyses, it was assumed that the
patient (level 1) nested within the cancer center (level 2). We ran a model
with a random intercept and all other variables fixed. Significance for
multivariate analyses was set at p<0∙05, based on two-sided testing.
ORs and 95% confidence intervals (95% CI) were used to describe (1)
the association between the scores of the indicators and patient and
cancer center characteristics and (2) the association of proper screening
and the other indicators.
The intra-class coefficient (ICC) was calculated for each outcome to
obtain insight into the clustering effect of the cancer centers.

87

Implementing

Physical

Cancer

Rehabilitation

Results
Nine cancer centers and their patients were recruited and included in the
study. Of the 2069 patients who matched the inclusion criteria invited,
1211 patients (59%) responded, and 999 patients (48%) agreed to
participate and gave informed consent.

Patient and cancer center characteristics
The mean age of the participants was 66∙3 years, 60∙7% were female
and 94% had a Dutch background. The participants had a history of
cancer of the breast (31∙1%), female organs (16%), urogenital organs
(23∙6%), gastrointestinal (27∙7%) and hematological malignancies
(1∙5%). Eighty-five percent had undergone surgery, 39∙8% received
chemotherapy, 42∙1% radiotherapy and 21∙7% hormonal therapy. Fiftynine percent had received two or more cancer treatments and 31∙7% had
two or more comorbidities. Post-cancer treatment 36∙4% gained and
13∙2% lost weight, while 50∙4% kept a stable weight. Of the participants
80∙5% were cohabiting. As level of education, 38∙3% of patients have
finished low, 40∙4% middle and 21∙2% a higher level of education and
25% were employed. The mean Global Health Status score was 77∙5
(SD 18), the mean Physical function score was 82.5 (SD 18∙3 ) and the
mean EORTC-QLQ-C30 summary score was 40∙8 (SD 5∙4). The Mean
General Fatigue score was 10 (SD 4∙6) and the Mean Physical Fatigue
score 9∙6 (SD 4∙4). The mean PAM-13 Total Score was 55∙9 (SD 13∙1).
In the study one categorical, two university, two teaching and four nonteaching hospitals participated related to respectively 5∙5%, 20∙5%,
88

Current

practice

and

Determinants

25∙2% and 48∙7% of the accrued patients. One center had a MORB
available. Five hospitals performed standardized screening with the DT.
Eight hospitals delivered a PCRP, of which 4 hospitals delivered
internally and 4 hospitals externally.
Table 1 outlines the characteristics of the patients treated for the various
types of cancer. Table 2 outlines the characteristics of the nine cancer
centers.
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Table 1 Characteristics of the patients (part 1 of 2)
Total
Number of patients
Age in years

Female gender
Dutch nationality
Tumor type
Breast
Female organs
Urogenital organs
Gastrointestinal
Hematological
malignancies
Previously received
treatment
Surgery
Chemotherapy
Radiotherapy
Hormonal therapy
Other
≥2 cancer treatments
≥2 comorbidities
Post-cancer treatment
weight gain/loss
Gain
Stable
Loss
Cohabiting
Educational level
Low
Middle
High

90

999
Mean (SD)
66∙3 (11∙4)
No of patients
(%*)
595 (60∙7)
913 (93∙5)

Screened with
DT
468
Mean (SD)
63∙1 (11∙6)
No of patients
(%*)
345 (74∙5)
429 (93∙4)

Not screened
with DT
524
Mean (SD)
69∙0 (10∙4)
No of patients
(%*)
248 (48∙4)
480 (93∙4)

311 (31∙1)
160 (16∙0)
236 (23∙6)
277 (27∙7)
15 (1∙5)

207 (44∙2)
81 (17∙3)
66 (14∙1)
104 (22∙2)
10 (2∙1)

103 (19∙7)
78 (14∙9)
169 (32∙3)
169 (32∙3)
5 (1∙0)

844 (84∙5)
398 (39∙8)
421 (42∙1)
217 (21∙7)
53 (5∙3)
590 (59∙1)
317 (31∙7)

421 (90∙0)
235 (50∙2)
228 (48∙7)
133 (28∙4)
20 (4∙3)
328 (70∙1)
167 (35∙7)

417 (79∙6)
159 (30∙3)
191 (36∙5)
83 (15∙8)
33 (6∙3)
258 (49∙2)
149 (28∙4)

353 (36∙4)
489 (50∙4)
128 (13∙2)
799 (80∙5)

193 (42∙1)
194 (42∙4)
71 (15∙5)
380 (81∙9)

157 (31∙0)
294 (58∙0)
56 (11∙0)
416 (79∙7)

379 (38∙3)
400 (40∙4)
210 (21∙2)

169 (36∙6)
197 (42∙6)
96 (20∙8)

205 (39∙4)
201 (38∙7)
114 (21∙9)
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Table 1 Characteristics of the patients (part 2 of 2)
Total

Employed
Department type
Categorical
University
Teaching
Non-teaching
EORTC-QLQ-C30
Global Health
Status/QoL (SD)
Physical Function
(SD)
Mean Summary
Score (SD)
MFI-20 score
Mean General
Fatigue (SD)
Mean Physical
Fatigue (SD)
PAM-13
Mean Total Score
(SD)
Abbreviations:

DT,

No of patients
(%*)
246 (25∙3)

Screened with
DT
No of patients
(%*)
141 (30∙9)

Not screened
with DT
No of patients
(%*)
104 (20∙4)

55 (5∙5)
205 (20∙5)
252 (25∙2)
487 (48∙7)
Mean (SD)

27 (5∙8)
76 (16∙2)
108 (23∙1)
257 (54∙9)
Mean (SD)

27 (5∙2)
129 (24∙6)
142 (27∙1)
226 (43∙1)
Mean (SD)

77∙5 (18∙0)

77∙5 (17∙4)

77∙5 (18∙5)

82∙5 (18∙3)

82∙1 (17∙9)

82∙9 (18∙8)

40∙8 (5∙4)

40∙7 (5∙4)

40∙8 (5∙4)

10∙0 (4∙6)

10∙5 (4∙5)

9∙6 (4∙6)

9∙6 (4∙4)

9∙9 (4∙3)

9∙3 (4∙4)

55∙9 (13∙1)

56∙4 (12∙5)

55∙6 (13∙7)

Distress

Thermometer;

EORTC

QLQ-C30,

The

European

Organization for Research and Treatment of Cancer Quality of Life Questionnaire; No,
number; MFI-20, Multidimensional Fatigue Inventory-20; PAM-13, Patient Activity
Measurement-13; SD, standard deviation.
* valid percentage
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Total number of cancer
center
Type of hospital
Categorical
University
Teaching
Non-teaching
MORB available
Standardized screening
with DT
PCRP in cancer center
Internally
Externally
Abbreviations:

DT,

Center 9

Center 8

9
1
2
2
4
1
5
4
4

Distress

√

√
√
√

√

√

Thermometer;

√

√

√

√
√

√

√
MORB,

√

√
√
√

√

√

√

√

Multidisciplinary

rehabilitation board; PCRP, Physical cancer rehabilitation program.
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Center 7

Center 6

Center 5

Center 4

Center 3

Center 2

Center 1

Table 2 Characteristics of the cancer centers

√

√
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Indicator adherence
The score of screening with the DT was 47∙2%. Information provision
concerning PA and PCRPs scored 44∙1%, advice to take part in PA and
PCRPs scored 55∙6%, referral to PCRPs scored 17∙7%, participation in
PCRPs scored 28∙6% and PAU scored 45∙3%. The indicator scores were
higher for the patients who were screened with the DT. Information
provision concerning PA and PCRPs scored 55∙7% versus 33∙5%, advice
to take part in PA and PCRPs 67% versus 45∙3%, referral to PCRPs
24∙7% versus 11∙5%, participation in PCRPs 38∙1% versus 20∙2% and
PAU 54% versus 37∙3% for respectively patients screened with the DT
versus patients not screened with the DT. Screening with the DT was
significantly associated with improved information provision concerning
PA and PCRPs (OR 1∙99, 95% CI 1∙47-2∙71), advice to take part in PA
and PCRPs (OR 1∙79, 95% CI 1∙31-2∙45), referral to PCRPs (OR 1∙81,
95% CI 1∙18-2∙78), participation in PCRPs (OR 2∙04, 95% CI 1∙43-2∙91),
and PAU (OR 1∙69, 95% CI 1∙25-2∙29). Table 3 shows the effect of
screening with the DT on the other indicators.
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Table 3 Effect of screening with Distress Thermometer on other indicator
scores in the multilevel analysis
Uncorrected

Corrected for
confounders*
OR 95%
p
CI

Effect of
screening
with Distress
Thermometer
on
Information
provision
concerning
PA and PCRPs
Advice to
take part in
PA and PCRPs
Referral to
PCRPs

No of
patients

OR

95%
CI

p

856

2∙28

1∙72
to
3∙01

<0∙0001

1∙99

1∙47
to
2∙71

<0∙0001

868

2∙33

<0∙0001

1∙79

2∙61

<0∙0001

1∙81

Participation
in PCRPs

865

2∙64

<0∙0001

2∙04

Physical
activity
uptake (PAU)

867

2∙16

<0∙0001

1∙69

1∙31
to
2∙45
1∙18
to
2∙78
1∙43
to
2∙91
1∙25
to
2∙29

0∙0003

866

1∙76
to
3∙08
1∙80
to
3∙78
1∙93
to
3∙61
1∙64
to
2∙84

0∙0067
<0∙0001
0∙0007

Abbreviations: CI, confidence interval; No, number; OR, odds ratio; PA, physical activity;
PCRP, Physical Cancer Rehabilitation Program; PAU, physical activity uptake; p, p-value.
* The patient characteristics age, gender, comorbidities (≥2/<2), tumor type, multitreatment (≥2/<2), weight change after cancer treatment, work status and the outcome of
the Multidimensional Fatigue Inventory-20 were included in the model as confounders in
the multilevel analysis.
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Determinant analysis
The indicator for screening with the DT scored significantly higher with
the determinants younger age, female gender, breast cancer as type of
tumor, two or more cancer treatments, and post-cancer treatment weight
gain/loss.
The determinants younger age, male gender, and breast cancer as type
of tumor resulted in significant higher scores of information provision
concerning PA and PCRPs.
The determinants two or more cancer treatments, post-cancer treatment
weight gain, employment, and higher MFI-20 mean general fatigue
scores resulted in significant higher scores of advice to take part in PA
and PCRPs.
The determinants younger age, male gender, breast cancer as type of
tumor, two or more cancer treatments, post-cancer treatment weight
gain, and higher MFI-20 mean general fatigue scores resulted in
significant higher scores of referral to PCRPs.
The determinants younger age, male gender, breast cancer as type of
tumor, post-cancer treatment weight gain, and higher MFI-20 mean
general fatigue scores resulted in significant higher scores of
participation in PCRPs. The determinants younger age and post-cancer
treatment weight gain/loss resulted in higher scores of PAU.
Tables 4A, 4B, 4C, 4D, 4E and 4F show multilevel associations of patient
characteristics with the measured indicators. Univariate and multivariable
multilevel regression analyses were performed but showed less variation
in scores of the indicators between the different cancer centers. The
ICCs of the outcomes varied between 0 and 0∙085. This means that
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maximum 8∙5% of the variation in an indicator could be explained by
differences between cancer centers. This variation between centers was
too low to detect any association between center characteristics (such as
type of hospital, availability of a MORB, existence of standardized DT
screening, and existence of PCRPs) with the indicators.
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Table 4A Patient characteristics and their association with the score of
received screening with the Distress Thermometer in the multilevel analysis
Received screening with Distress
Thermometer
Age
Male
Tumor type
Breast
Female organs
Urogenital organs
Gastrointestinal
≥2 cancer treatments
Post-cancer treatment weight
gain/loss
Stable
Gain
Loss

No of
patients
992

OR

95% CI

p

0∙96
0∙57

0∙95 to 0∙98
0∙36 to 0∙91

1∙00
0∙39
0∙30
0∙46
1∙44

<0∙0001
0∙0194
0∙0011

0∙21 to 0∙73
0∙15 to 0∙63
0∙28 to 0∙75
1∙04 to 2∙00

0∙0031
0∙0014
0∙0019
0∙0300
0∙0245

1∙00
1∙46
1∙63

1∙06 to 2∙01
1∙04 to 2∙54

0∙0222
0∙0316

Abbreviations: CI, confidence interval; No, number; OR, odds ratio; p, p-value.
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Table 4B Patient characteristics and their association with the score of
received information provision concerning PA and PCRPs in the multilevel
analysis
Received information provision
concerning PA and PCRPs
Age
Male
Tumor type
Breast
Female organs
Urogenital organs

No of
patients
968

OR

95% CI

p

0∙97
1∙63

0∙96 to 0∙98
1∙04 to 2∙56

1∙00
0∙40
0∙29

<0∙0001
0∙0344
<0∙0001

0∙26 to 0∙60
0∙17 to 0∙51

<0∙0001
<0∙0001

Abbreviations: CI, confidence interval; No, number; OR, odds ratio; PA, physical activity;
PCRP, Physical Cancer Rehabilitation Program; p, p-value.
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Table 4C Patient characteristics and their association with the score of
received advice to take part in PA and PCRPs in the multilevel analysis
Received advice to take part in
PA and PCRPs
≥2 cancer treatments
Post-cancer treatment weight
gain/loss
Stable
Gain
Employed
MFI-20– mean general fatigue
score

No of
patients
989

OR

95% CI

p

2∙01

1∙48 to 2∙72

<0∙0001
<0∙0001

1∙00
2∙07
2∙00
1∙08

1∙50 to 2∙85
1∙42 to 2∙80
1∙05 to 1∙12

<0∙0001
<0∙0001
<0∙0001

Abbreviations: CI, confidence interval; No, number; OR, odds ratio; MFI, Multidimensional
Fatigue Inventory-20; PA, physical activity; PCRP, Physical Cancer Rehabilitation
Program; p, p-value.
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Table 4D Patient characteristics and their association with the score of
received referral to PCRPs in the multilevel analysis
Received referral to PCRPs
Age
Male
Tumor type
Breast
Female organs
Urogenital organs
Gastrointestinal
≥2 cancer treatments
Post-cancer treatment weight
gain/loss
Stable
Gain
MFI-20– mean general fatigue
score

No of
patients
982

OR

95% CI

p

0∙98
3∙26

0∙96 to 1∙00
1∙56 to 6∙82

1∙00
0∙33
0∙13
0∙31
2∙25

0∙0137
0∙0018
0∙0020

0∙14 to 0∙77
0∙04 to 0∙37
0∙15 to 0∙65
1∙36 to 3∙73

0∙0107
0∙0002
0∙0020
0∙0016
0∙0011

1∙00
2∙11
1∙07

1∙39 to 3∙20
1∙02 to 1∙11

0∙0005
0∙0027

Abbreviations: CI, confidence interval; No, number; OR, odds ratio; MFI, Multidimensional
Fatigue Inventory-20; PCRP, Physical Cancer Rehabilitation Program; p, p-value.
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Table 4E Patient characteristics and their association with the score of
participated in PCRPs in the multilevel analysis
Participated in PCRPs
Age
Male
Tumor type
Breast
Female organs
Urogenital organs
Gastrointestinal
Post-cancer treatment weight
gain/loss
Stable
Gain
MFI-20– mean general fatigue
score

No of
patients
978

OR

95% CI

p

0∙98
1∙92

0∙96 to 1∙00
1∙08 to 3∙41

1∙00
0∙38
0∙22
0∙34

0∙0009
0∙0265
0∙0003

0∙21 to 0∙69
0∙10 to 0∙48
0∙19 to 0∙60

0∙0017
0∙0001
0∙0002
<0∙0001

1∙00
2∙08
1∙10

1∙47 to 2∙94
1∙06 to 1∙14

<0∙0001
<0∙0001

Abbreviations: CI, confidence interval; No, number; OR, odds ratio; MFI, Multidimensional
Fatigue Inventory-20; PCRP, Physical Cancer Rehabilitation Program; p, p-value.
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Table 4F Patient characteristics and their association with the score of PAU in
the multilevel analysis
Increase in PAU
Age
Post-cancer treatment weight
gain/loss
Stable
Gain
Loss

No of
patients
992

OR

95% CI

p

0∙97

0∙95 to 0∙98

<0∙0001
0∙0002

1∙00
1∙60
2∙12

1∙20 to 2∙14
1∙40 to 3∙20

0∙0016
0∙0004

Abbreviations: CI, confidence interval; No, number; OR, odds ratio; PAU, physical activity
uptake; p, p-value.
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Discussion
In this observational study, we investigated the adherence to PCR
guideline-based indicators and analyzed the associated determinants.
We found less than 50% adherence for indicators on screening with the
DT, information provision concerning PA and PCRPs, referral to PCRPs,
participation in PCRPs, and PAU. Only the indicator for advice to take
part in PA and PCRPs scored higher than 50%. Screening with the DT
was significantly associated with higher scores of all other indicators.
Younger age, male gender, breast cancer as type of tumor, two or more
cancer treatments, post-cancer treatment weight gain/loss, employment,
and higher scores on MFI-20 mean general fatigue score were positively
associated with higher indicator scores. The variation in center
characteristics was too low to detect any association with the indicators.
Knowledge and understanding of the determinants of adherence to
evidence-based PCR guideline-based indicators in the present study,
together with previously published studies assessing the barriers of
adherence to evidence-based PCR guidelines

77,78,

can assist HCPs in

developing tailored strategies which can lead to improved adherence to
PCR guidelines

75

by considering current practice as well as

determinants of and barriers to adherence.

Screening with the DT
Screening is a key aspect in the delivery of healthcare. Patients who will
accept and benefit from rehabilitation programs can be identified and
encouraged to participate in PCRPs by using the DT

59,60.

Encouraging
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screening with the DT in daily cancer care will help promote the
implementation of PCR guidelines. In our study, 47% of the patients were
screened with the DT. Other studies found comparable percentages of
screening with the DT of 40-50%

99.

The score of screening with the DT

shows room for improvement, especially because the screening was
significantly positively associated with higher scores of the other
indicators, with ORs between 1∙69 and 2∙04. Therefore, encouraging
screening with the DT is a good first step toward improving adherence to
the current PCR guidelines.

Determinants
This is one of the first studies to investigate determinants at the patient
and cancer center levels for PCR guideline-based indicators. Other
studies examining determinants of guideline adherence have been
carried out in several other areas of cancer care, including treatment
guidelines for lung, prostate, and gastrointestinal malignancies. They
found low guideline adherence rates and differences in delivered care
associated with hospital type and patient age, gender, and disease stage
100-103

as well as educational level

104,105

and employment status

106.

In

addition, implementation strategies developed with knowledge of
determinants in these other areas of cancer care did achieve
improvement

of

guideline

adherence.

Therefore,

knowledge

of

determinants is useful in creating tailored strategies for implementing
PCR guidelines.
We detected a higher screening score for women, but higher scores for
information provision concerning PA and PCRPs, referral to PCRPs, and
participation in PCRPs for men. Gender disparity in the use of cancer
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rehabilitation care and other healthcare services has been noted before
in the literature 83,107-109.
Traditional notions of masculinity that emphasize the values of being
autonomous and less emotional may lead men to be reluctant to express
emotion or distress

110-112.

In addition to the higher levels of media

attention being paid to the post-cancer physical and psychosocial
symptoms experienced by women, HCPs might be influenced by gender
bias and less aware of screening men for distress. Men also seem to be
more eager for sufficient explanations concerning screening in order to
make a decision to participate 113,114.
Besides screening, gender bias has been reported to affect HCP referral
and treatment decisions and may also influence decisions on advising
women for increasing PA or referral to PCRPs

115-117.

Women’s gender-

specific roles and PA preferences may also contribute to women not
participating in PCRPs. Contemporary the burden of cancer is evenly
distributed between the different sexes. Currently, one in five men and
one in six women will be diagnosed with cancer

118,

therefore, attention

should be paid to improve screening of males, and improving information
provision and referrals to PCRPs for female survivors of cancer. We did
not distinguish our strategies on sex in our research. Future research can
be used to differentiate which strategies are more effective for men and
women.
We also found tumor type to be a determinant. Patients with breast
cancer receive more screening, information, and referral to PCRPs, and
they participate more in PCRPs. Indicator scores were lower for patients
with a history of female organ, urogenital organ, and gastrointestinal
malignancies. One reason for this is that most initiatives for improving
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PCR guideline adherence are designed for and focused on breast
cancer. Screening of patients with breast cancer with the DT was
relatively well-adhered to, as not screening means no accreditation for
breast cancer care as required by the patient organization for patients
with breast cancer. Patients with gastrointestinal and female organ
malignancies judge their cancer care to be of lower quality than that of
patients with other tumor types

119.

After completing their primary

treatment, patients with gastrointestinal malignancies also rated the
information provided as significantly lower in quality than that of patients
with breast cancer

120.

Worldwide, malignancies of the gastrointestinal,

female, and urogenital organ systems account for approximately 35% of
all malignancies, which is three times the incidence of breast cancer
121,122.

Therefore, it might be beneficial to preferably focus the strategy on

cancer patients and their HCPs in the care pathways for gastrointestinal,
female organ, and urogenital organ malignancies.
The recruitment of patients with abdominopelvic cavity tumors to PCRPs
is difficult

7,8,26,123.

HCPs are more hesitant to refer patients who have

undergone major abdominal surgery to PCRPs and typically advise
patients to refrain from PA for a number of weeks after surgery 7.
Teaching the HCPs about the positive associations of PA with less
physical and psychosocial symptoms and even improved mortality
33,34,124-126

might be a good strategy. In addition, tailored PA guidelines

need to be developed since these patients require different PCRPs due
to a different range of morbidities and needs. The introduction of
accreditation for PCR guideline-based care that has proved successful
for patients with breast cancer into the pathways for gastrointestinal,
female organ, and urogenital organ oncology might be another strategy.
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Two or more cancer treatments showed to be a determinant. Patient with
fewer treatments overall have fewer visits to the cancer center and
encounter fewer HCPs who provide them PCR guideline-based care. For
all treatment modalities, it should be clear when, who, and where the
PCR care is delivered, preferably stated in a treatment protocol. PCRPs
delivered through practical avenues such as print materials, telephone
counseling, and web-based programs are an alternative

127-131

for

patients with fewer visits to the cancer center. Web-based PCRPs with
online encouragement, online diaries, and online physical activity
programs proved to be feasible with median vigorous PAU over time, and
the burden for HCPs appeared to be limited 132-134.
Patients with post-cancer treatment weight gain/loss had better
adherence

to

PCR

guideline-based

indicators.

Cancer

patients

experience weight changes due to the cancer itself or to the cancer
treatments, such as loss of muscular mass and increased fat mass 135-138.
The weight change might be the reason for paying more attention to
PCR. A referral to a dietician might more readily lead patients to PCRPs
as a means of returning to their old weight. In addition, PA is one of the
main treatments for weight imbalance since it reduces fat mass and
improves muscle mass and has a potential role in preventing and treating
cachexia 138,139.
The ORs of age being 0∙96-0∙98 and ORs of the MFI-20 mean general
score being 1∙07-1∙10 are numerically very close to an OR of 1∙00. The
absolute influence of the determinants age and fatigue (the MFI-20 mean
general score) on the indicator scores will therefore be negligible and not
clinically relevant.
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However, a higher age has previously been found to be associated with
negative patterns in delivered care and lower levels of PA140-144. In
addition, most cancer patients have higher fatigue scores

95,

and fatigue

is a common and debilitating side effect of cancer and its treatment

145.

It is known that PA can reduce fatigue after the treatment of cancer

146.

More research is necessary to explore the additional effect of strategies
focusing on patients with fatigue and of a higher age.

Strengths and limitations
Our study has several strengths. One is that we thoroughly followed the
RAND-modified Delphi method

89,90,

which led to the discovery of valid

indicators which formed an important basis for measuring guidelinebased PCR care. Another is the large study sample of 999 patients,
which might have contributed to a reliable dataset for the investigation of
the adherence and the analysis of the determinants associated with
optimal PCR care.
There are also some limitations which need to be addressed; for
example, possible selection bias. Only patients of cancer centers who
were willing to participate in our study were included. One can assume
these patients have better adherence to PCR guideline-based indicators,
since these centers are more dedicated to improving this aspect of
cancer care. Thus, we expect lower indicator scores in centers less
committed to achieving this goal. Further research should also include
patients from cancer centers not motivated to implement PCRPs.
One could expect that also organizational characteristics would be
associated with performance on indicators related to the provision of
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distress screening and rehabilitation programs to cancer survivors.
Univariate and multivariable multilevel regression analyses showed less
variation in scores of the indicators between the different cancer centers.
The ICC is calculated as the ratio of the between variance and the total
variance (between and within variance). The ICC gives information of the
degree of correlation among patients within a cancer center and the
proportion of total variance that is attributed to the cluster level (cancer
centers). The ICCs of the outcomes varied between 0 and 0∙085. This
means that maximum 8∙5% of the variation in an indicator could be
explained by differences between cancer centers, predicting a low
chance of between-cluster variability. This variation between centers was
too low to detect any association between center characteristics with the
indicators. This might be caused by the limited sample size of nine
cancer centers and the variation in characteristics between them,
indicating that participation of more centers with more variation in
characteristics is needed in future research to analyze cancer centers’
characteristics associated with the indicators.
Possible determinants influencing PCR guideline implementation often
arise at multiple levels in the healthcare system (patient, HCPs, cancer
center, and healthcare organization levels). Currently, cancer care is
frequently provided by a multidisciplinary team of HCPs situated in a
cancer center. This results in interactive, coordinated care; therefore, we
only explored determinants of the cancer centers. However, there may
be compelling reasons for both lack of adherence and adherence due to
determinants of the individual HCPs, particularly because HCPs’ limited
knowledge and skill levels, negative approach, non-commitment to
PCRPs, difference in attitude about timing and strategies for cancer
rehabilitation, and fear of additional workload all hinder proper PCR care
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On the level of the referring healthcare professionals, limited

knowledge levels concerning PCRPs and PCR guidelines hinder proper
screening of patients. Moreover, lack of knowledge and skills among
HCPs resulted in a lack of qualified information provision for the patients.
It also resulted in a lack of guidance in finding the right PCRP and a
successful referral for joining the PCRP, both being barriers that impede
proper PCR care 77,78,147,148.
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Conclusions
Our study highlights the need for improvement in the implementation of
PCR guidelines. It demonstrates that there are numerous determinants at
the patient level associated with PCR guideline-based indicators. To
ascertain cancer center determinants, more cancer centers with greater
variation in characteristics are needed in future research. We discovered
that screening with the DT is significantly positively associated with
higher indicator scores and should be the first step in any successful
implementation. The next step is developing and evaluating an
implementation strategy based on knowledge of the determinants.
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psychometric

characteristics used to measure the quality of the
indicators used for physical cancer rehabilitation
(PCR) guideline adherence
We developed indicators that measure physical cancer rehabilitation
(PCR) guideline adherence that have the potential to be valuable, reliable,
measurable, applicable, have improvement potential, have preferably
minimum amount of missing data and contain discriminatory capacity.
As we thoroughly followed the steps of a RAND-modified Delphi method
1,2

the indicators form an important basis to measure adherence to

guideline-based PCR care. The RAND-modified Delphi

3

facilitates a

systematic process of creating quality indicators and combines a
multidisciplinary panel with evidenced-based information. It is a frequently
used method that has proven to result in valid, reliable, measurable,
applicable and achievable quality indicators 4,5.
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Validity: in this study validity is subdivided into face and content validity:
Face validity is defined as the degree to which an indicator seems to
measure what it reports to measure.
Content validity is the extent to which the elements composing the
indicator are relevant and representative of the construct they want to
measure.
To ensure face and content validity, the participants of our Rand-modified
Delphi group included healthcare professionals that developed the Dutch
PCR guideline.
Reliability: reliability is usually defined in terms of measurement
reproducibility. If the measurement of indicator data by two different datacollectors is highly comparable, there is reliability 6.
We expect a high reliability of the indicators. We extracted the data from
an patients’ questionnaire.
Measurability: an indicator is considered measurable if data to fill the
numerator and denominator of the indicator can be made available through
data collection (e.g. medical records, complication or treatment databases
or a survey).
We expect a high measurability of the indicators. We measured the data
though an patients’ questionnaire.
Applicability: for accurate performance assessment, an indicator is
preferably applicable to a substantial proportion of patients; this is referred
to as applicability 7. Preferably, an indicator is applicable to at least 10%
of the population.
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The developed indicators used in this study are applicable to 100% of the
population. We only selected patients with a history of breast, female
organs,

urogenital

organs,

gastrointestinal

and

hematological

malignancies who had successfully passed their primary treatment without
signs of recurrence or metastases.
Improvement potential: when an indicator is used to detect changes in
clinical performance, it is a prerequisite that improvement is possible at all;
if overall performance for a certain indicator is already very high, the
indicator has no improvement potential. We defined improvement potential
as an indicator score <90% 8.
All indicators had improvement potential. The percentages of adherence
for the indicators were between 28∙6%-55∙6%.
Missing data: calculating reliable indicator scores starts with the use of
reliable data. Missing data may bias the results and therefore the number
of missing data should be reported. The percentage of missing data per
indicator is preferably less than 10%.
The missing data of the indicators used in this study were between 0∙7%3∙1%.
Discriminatory capacity: the discriminatory capacity indicates whether
an indicator can discriminate practice performance between different
cancer centers. Sometimes indicators are measured for which a large part
of cancer centers will have similar scores. These indicators with invariable
scores will not be able to discriminate between care professionals or
cancer centers and therefore contain less information. High discriminatory
capacity is therefore present when the range in scores between the lowestand highest-scoring cancer center is >20% 7.
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The range of percentage of adherence for screening with the DT,
information provision about physical activity (PA) and physical cancer
rehabilitation programs (PCRPs), referral to PCRPs and participation in
PCRPs was >20%. The range was <20% for the indicators advice to take
part in PA and PCRPs and PAU.
Complexity: the concept of complexity was used for the number of
variables needed to fill the numerator and denominator of an indicator.
Complexity is thus a measure that reflects the amount of investments
needed to assess an indicator; the higher the complexity the more effort it
takes to measure an indicator.
The complexity of the indicators used in this study was low. One variable
was needed per indicator to measure the indicator 9.
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Supplement 2 Overview of the range of potential
values of each developed and measured indicator

Discriminatory
capacity at
hospital level*
29∙5%60∙1%
(30∙6%)

1

427
(44∙1)

31
(3∙1)

30∙8%54∙6%
(23∙8%)

1

Complexity*

Missing data*
7
(0∙7)

Improvement
Potential*

Applicability*

Measurability

Reliability

Validity

regarding the psychometric characteristics

Screening with the Distress Thermometer
yes

yes

yes

999
(100∙0)

468
(47∙2)

Information provision concerning PA and PCRPs
yes

yes

yes

999
(100∙0)

Advice to take part in PA and PCRPs
yes

yes

yes

999
(100∙0)

550
(55∙6)

10
(1∙0)

48∙0%65∙0%
(17%)

1

yes

999
(100∙0)

174
(17∙7)

17
(1∙0)

3∙7%31∙0%
(27∙3%)

1

Referral to PCRPs
yes

yes
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Participation in PCRPs
yes

yes

yes

999
(100∙0)

280
(28∙6)

21
(2∙1)

18∙6%41∙5%
(22∙9%)

1

446
(45∙3)

15
(1∙5)

41∙3%52∙5%
(11∙2%)

1

Physical activity uptake (PAU)
yes

yes

yes

999
(100∙0)

Abbreviations: PA, physical activity; PCRP, Physical Cancer Rehabilitation Program;
PAU, physical activity uptake.
* Applicability: >10% = yes; number of patients (%**)
Improvement potential: <90% adherence = yes; number of patients (%**)
Missing data: <10% = yes; number of patients with missing data (%**)
Discriminatory capacity at hospital level: >20% = yes; range %-%* (difference%**)
Complexity: <5 variables = yes; (n-variables)
** valid percentage
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Supplement 3 Description of the questionnaires used
Distress Thermometer (DT) 1: The DT consists of a thermometer ranging
from 0 (no distress) to 10 (extreme distress) and 47 questions (yes or no)
that refer to practical, family and social, emotional, religious and spiritual,
and physical issues. The DT concludes with the question: “Would you like
to talk with a professional about your problems?” (yes, no, or maybe). The
cut-off point is 5. The DT showed valid and reliable. The sensitivity of the
DT is 78∙3%, whereas its specificity is 66∙5% 1.
The European Organization for Research and Treatment of Cancer
Quality of Life Questionnaire (EORTC QLQ-C30) 2: This self-completion
questionnaire consists of 30 questions and is composed of multi-item and
single scales. There are five functional scales (physical, role, emotional,
social, and cognitive), three symptom scales (fatigue, nausea or vomiting,
and pain), a global health status or quality of life scale, and six single items
(dyspnea, insomnia, appetite loss, constipation, diarrhea, and financial
difficulties). A measurement model for the QLQ-C30 that yields a single
summary score based on 13 scales (27 items) was also calculated 3. The
QLQ-C30 and the single summary score both showed valid and reliable
.

2,3

The Multidimensional Fatigue Inventory-20 (MFI-20) Questionnaire
: The MFI-20 is a 20-item scale designed to evaluate five dimensions of

4,5

fatigue: general fatigue, physical fatigue, reduced motivation, reduced
activity, and mental fatigue. The MFI-20 showed reliable and valid to
differentiate fatigue between groups, within groups and for patients with
cancer 4,5.
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The Patient ActivityMeasurement-13 (PAM-13)

: The PAM-13 is the

6,7

shortened 13-item version of the PAM-22, a 22-item measure that
assesses patient knowledge, skill, and confidence for self-management.
The PAM-13 divides people into one of four progressively higher activation
levels, from passive and lacking knowledge and skills in dealing with health
and healthcare in level 1 to active and generally well-informed and
competent in level 4. The original PAM-22 showed valid and reliable to
measure the level of activation and the shorter PAM-13 showed valid
compared to the original 22-item PAM-22 6,7.
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Chapter IV
Patients’ Factors
Implementing physical activity programs for
patients with cancer in current practice:
patients' experienced barriers and facilitators.
IJsbrandy C, Hermens RPMG, Boerboom LWM, Gerritsen WR,
van Harten WH, Ottevanger PB. Journal of Cancer Survivorship
2019 Oct; 13(5); 703-712.

“It’s okay when you don't have the answers to all the questions.
You’re recovering and your head & body will go in all different directions.
Surviving the bad times you've been going through a lot, all alone.
But please realize in the end you don't have to do everything on your own.
There's more to you than the trepidation that you're trying to hide.
In fact you have an immense strength and resilience deep inside.
You experience that your body is going through a process of healing.
Physical exercise and love for yourself will help you to get a better feeling.
Position yourself on the bench press and push the dumbbells up high.
And accept that tomorrow you might be aching because you tried.
Do some sit ups, boat tucks, push ups and bird dogs on the floor.
It will help you to get back the body and mental balance you are longing for.”
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Abstract
Purpose: 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 non-commitment 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 insurance-coverage
of physical activity programs was a barrier in the domain of law and
governance. In the domain of physical activity programs, contact with
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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
decreasing fatigue
quality of life

mass, body fat levels

of patients affected by cancer by

and improving cardiopulmonary fitness

2,6-15

6,9,11,16-21.

1-5

It also improves muscular strength

23,

22,

6

and the

lean body

and self-esteem. Increasing evidence underlines

the benefits of 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 shown that maintaining
a physically active lifestyle during and after cancer is challenging for the
patient 25,26.
After cancer has been diagnosed, PA deteriorates distinctly. A low
proportion of patients with cancer follow physical activity (PA) guidelines
during treatment

27,28

and it is well known that the PA levels of patients

affected by cancer generally decline

29.

Additionally, even with extensive

knowledge of the benefits of PA after cancer diagnosis, patients fail to
return to pre-diagnosis activity levels after treatment 27,28.
To improve the uptake of PA of patients with cancer, evidence-based
guidelines recommend the implementation of physical activity programs
or other initiatives to improve the uptake of PA 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.
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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.

facilitators

to

can

be

used

The identification of these barriers and
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.
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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 group interview.
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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.
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 above-mentioned theoretical models. The focus
group interviews 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 minutes 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.
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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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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 breast (38∙2%), gastrointestinal (32∙3%), female
organ and/or urogenital organ (8∙8%), hematological (14∙7%), bone
(2∙9%), or lung (2∙9%) malignancies. Twenty-three of the 34 participants
(68%) had finished their curative primary treatment and 11 were still
receiving treatment at time of the interview. Of the participants 88∙2%
had

undergone

surgery,

79∙4%

received

chemotherapy,

47%

radiotherapy and 17∙6% hormonal therapy. Eleven participants treated in
a university hospital took part in a focus 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-eight 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.
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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. Forty-one 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.
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Table 1 Characteristics of the focus group participants (part 1 of 2)
Age (years)

mean 60∙4, SD (11∙3), range (35-82)

Years since diagnosis

mean 1∙9, SD (0∙2), range (0-5)

Years since treatment

mean 1∙7, SD (0∙3), range (0-4)
No (%)
34 (100)

Total
Gender
Male
Female
Nationality
Dutch
Turkish
Residential circumstances
Cohabitating
Alone
Partner
Yes
No
Children
Yes
No
Educational level
Elementary
Intermediate
High
University/college
Work status
Employed
Unemployed
Tumor type
Breast
Gastrointestinal
Female and/or urogenital organ
Hematological
Bone
Lung
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12 (35∙3)
22 (64∙7)
33 (97∙1)
1 (2∙9)
25 (73∙5)
9 (26∙5)
24 (70∙6)
10 (29∙4)
23 (67∙6)
11 (32∙4)
1 (2∙9)
12 (35∙3)
7 (20∙6)
14 (41∙2)
20 (58∙8)
14 (41∙2)
13 (38∙2)
11 (32∙3)
3 (8∙8)
5 (14∙7)
1 (2∙9)
1 (2∙9)
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Table 1 Characteristics of the focus group participants (part 2 of 2)
Finished primary treatment
Yes
No
Previously received treatments
Surgery
Chemotherapy
Radiotherapy
Hormonal therapy
Symptoms during and after cancer treatment
Total
Fatigue
Pain
Psychological
Lymphedema
Neuropathy
Nausea
None

Abbreviations: No, number; SD, standard deviation.

No (%)
23 (67∙6)
11 (32∙4)
160 (88∙2)
43 (79∙4)
69 (47∙0)
32 (17∙6)
24 (70∙6)
11 (32∙4)
3 (8∙8)
3 (8∙8)
1 (2∙9)
1 (2∙9)
1 (2∙9)
10 (29∙4)
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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 Tables 2A and 2B. We
found 12 barriers and 1 facilitator affecting the implementation of physical
activity programs.

Domain of 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 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
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healthcare professionals with their own experiences of cancer and its
treatment.
Two quotes illustrating the barriers and facilitator 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.”
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Table 2A Barriers affecting implementation of physical activity programs
among adult patients with cancer
Characteristics of physical activity programs
Choice and tailoring
Characteristics of patients
Patients lacking responsibility for their own health
Characteristics of healthcare Professionals
HCP does not have enough knowledge and skills for physical activity program
Non-committed HCP
Characteristics of the organization
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
Insufficient insurance-coverage of physical activity programs
Abbreviations: GP, general practitioner; HCP, healthcare professional.
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Table 2B Facilitators affecting implementation of physical activity programs
among adult patients with cancer
Characteristics of physical activity programs
Peers available in physical activity program
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Domain of 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 of Healthcare professionals (HCPs)
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
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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.”
“I think they’ve never asked me.”

Domain of social setting
We found no barriers in the domain of the social setting.

Domain of 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 non-involvement 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
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be the best place for the physical activity programs during the treatment
trajectory, 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
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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 non-participation 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 PCRP 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.”
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Domain of law and governance
The focus group interviewees often named the barriers of insufficient
insurance-coverage, lack of information, and uncertainty of insurancecoverage in the domain of law 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.”
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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; noninvolvement 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 PA and physical activity
programs

55,56.

Tailoring physical activity programs to individual needs

has shown its effects in improving the PA outcome

57.

Tailored physical
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be

first

the

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’ PA 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 PA or to join a physical activity
program might have additional beneficial effects.
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Domain characteristics of organization
In the domain of organization, patients pointed out that non-involvement
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

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
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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 costeffectiveness 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
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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 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
insurance-coverage 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 PA” 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.
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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 aren’t 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.
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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.
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Chapter V
Professionals’ Factors
Healthcare professionals’ perspective of
barriers and facilitators in implementing
cancer rehabilitation programs delivered to
cancer survivors in a shared-care model: a
qualitative study.
IJsbrandy C, van Harten WH, Gerritsen WR, Hermens RPMG,
Ottevanger PB. Supportive Care in Cancer 2020 Jul; 28(7):
3429-3440.

“No se trata de cuántas veces te dicen que no.
Ni de cuántas veces te caes.
Se trata de cuántas veces te pones de pie
y sigues adelante.
ANIMO!!!”

Profess ionals’

Fac tors

Abstract
Background: The positive impact of physical activity programs has been
recognized, but the current uptake is low. Authorities believe delivering
these programs in a shared-care model is a future perspective. The
present study aimed to identify the barriers and facilitators affecting
physical activity program implementation in a shared-care model
delivered with the cooperation of all the types of healthcare professionals
involved.
Methods: Thirty-one individual interviews with primary healthcare
professionals (PHPs) and four focus group interviews with 39 secondary
healthcare professionals (SHPs) were undertaken. We used Grol and
Flottorp’s theoretical models to identify barriers and facilitators in six
domains: (1) physical activity programs, (2) patients, (3) healthcare
professionals, (4) social setting, (5) organization and (6) law and
governance.
Results: In the domain of physical activity programs, those physical
activity programs that were non-tailored to the patients’ needs impeded
successful implementation. In the domain of healthcare professionals,
the knowledge and skills pertaining to physical activity programs and
non-commitment of healthcare professionals impeded implementation.
HCPs expressed their concerns about the negative influence of the
patient’s social network. Most barriers occurred in the domain of
organization. The PHPs and SHPs raised concerns about ineffective
collaboration and networks between hospitals. Only the PHPs raised
concerns about poor communication, indeterminate roles, and lack of
collaboration with SHPs. Insufficient and unclear insurance coverage of
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physical activity programs was a barrier in the domain of law and
governance.
Conclusions: Improving the domain of organization seems the most
challenging because the collaboration, communication, networks, and
interactive roles between the PHPs and SHPs are all inadequate.
Survivor care plans, more use of Health Information and Communication
Technology, improved rehabilitation guidelines, and better networks
might benefit implementing physical activity programs.
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Background
There is a distinct deterioration of the patient’s physical activity during
cancer treatment. It is also well known that patients’ physical activity
levels are generally lower even after they have completed their cancer
treatment 1. However, the positive impact of physical activity programs on
these patients has recently been recognized and has been shown to
improve both psychological and physiological functions

. Therefore,

2-6

evidence-based guidelines recommend physical activity programs or the
use of other initiatives to improve the uptake of physical activity during
and after cancer and its treatment. Nonetheless, it appears that current
uptake is low 7-10.
The success of implementing physical activity programs depends on the
care model that makes provision for these programs. Survivor care had
been traditionally delivered by secondary healthcare professionals
(SHPs). However, concern exists about the sustainability of this care
route in the face of the continuing increase of cancer survivors

. A

11,12

shared-care model with care partly shifted to primary healthcare
professionals (PHPs) may be a solution. It might optimize adherence to
guidelines for recommended follow-up and rehabilitation of cancer
survivors

. Authorities believe that a shared-care model is needed to

13

provide qualitative and cost-effective survivor care in the future

.

14,15

Therefore, evidence-based guidelines recommend physical activity
programs delivered in a shared-care model. In the context of our study, a
shared-care model is an organizational model involving both PHPs and
SHPs working together as a team. Screening, referral, and delivery of
physical activity programs should be offered partly by PHPs and partly by
SHPs, depending on the needs of the cancer survivor. However,
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concerns exist because the collaboration between primary care and
secondary care is still lagging 16. There are many barriers, and only a few
PHPs and SHPs prefer a shared-care model for cancer survivors 17-22.
Those researching the factors affecting physical activity program
implementation should also take into account the effects of delivering
physical activity programs in a shared-care model. This model might be
more challenging than traditional models since it involves more
healthcare professionals (HCPs) in both primary and secondary care.
However, since the shared-care model for cancer survivors is the model
of the future for providing screening, referral, and delivery of physical
activity programs, more insight into the barriers and facilitators affecting
physical activity program implementation in this model is needed.
Therefore, the present exploratory and qualitative study aimed to identify
the

barriers

and

facilitators

affecting

physical

implementation delivering in a shared-care model.
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Methods
Individual and focus group interviews provided data about the factors
affecting physical activity program implementation in a shared-care
model delivered by PHPs and SHPs. This qualitative study was carried
out following the Consolidated criteria for Reporting Qualitative studies
(COREQ)

. We invited HCPs who should be involved in the screening,

23

referral, and delivery of physical activity programs in the shared-care
model. Five hospitals in the Netherlands (one categorical, one university,
one teaching and two non-teaching) were invited to participate in this
qualitative study.

Setting
In the Dutch healthcare system, physical activity programs are offered by
(1) rehabilitation physicians in hospitals or rehabilitation clinics; apart
from physical problems, patients also need to have been diagnosed with
psychological or social problems to be allowed to participate in these
physical activity programs; (2) multiple HCPs (e.g. sports-medicine
physicians, physiotherapists) or by non-HCPs such as sports trainers;
these programs are mainly offered outside of the hospitals. The majority
(>70%) of patients only attends the second physical activity programs.
The Dutch healthcare system is a managed competition based
healthcare system 24. 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. The physical activity programs that
rehabilitation physicians offer are mainly covered by the basic health
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insurance, yet they are only available for cancer survivors with
multidimensional problems. For the other, mostly monodisciplinary
physical activity programs the financial coverage is sometimes
guaranteed by additional health insurance. These physical activity
programs need to be financed mainly by the patients themselves.

Study population

PHPs
As a sampling technique we used purposeful sampling. Individual
interviews were conducted with PHPs involved in the treatment of
patients with cancer in primary care. The PHPs were practicing in the
region of the five participating hospitals (e.g. general practitioners (GPs)
and physiotherapists). The PHPs were asked to participate by letter and
could reply to accept. One researcher (CIJ) phoned the PHPs who
agreed to participate to inform them about the study and to answer their
questions. The PHPs also received written information stating the
objectives and the process of the individual interview. Then the
researcher made appointments for interviews with the participants.

SHPs
Four of the five hospitals (one categorical, one university, one teaching
and one non-teaching) participated in this qualitative focus group study.
Seven to 13 SHPs treating cancer patients in secondary care were
invited from each hospital (e.g. surgeons, radiotherapists, medical
oncologists, gynecologists, urologists, rehabilitation physicians, sportsmedicine physicians, physiotherapists, physician assistants, nurses and
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psychologists). The SHPs were invited by e-mail, to which they could
reply. Meetings were arranged in all the participating hospitals to inform
the SHPs about the study and to answer their questions. Then the
researcher determined the time and place of the focus group interviews.

Data collection
The HCPs were informed about the study, then informed consent and
permission to audiotape the interviews was obtained. The HCPs were
asked (also before the interviews began) to fill in a questionnaire about
their age, gender, years of practice, function, and specialty.
We developed three interview guides with Grol

25

and Flottorp’s

26

theoretical models for identification of factors influencing implementation
of care innovations. Based on the theoretical models of Grol and Flottorp
the influencing factors had been coded in the following six domains: (1)
characteristics of the physical activity programs; (2) characteristics of the
patients; (3) characteristics of the HCPs; (4) characteristics of the social
setting; (5) characteristics of the organization; and (6) characteristics of
the law and governance.
The interviews were structured as follows: we asked the HCPs to
describe their experiences with physical activity programs delivered in a
shared-care model for survivors. As soon as barriers or facilitators came
up, we explored them in detail, using the theoretical frameworks. The
interviews gave the HCPs a chance to talk freely, as well as to express
their personal feelings about the barriers to and facilitators of optimal
delivered physical activity programs for patients with or after cancer. The
individual interviews took about 30 minutes each and were conducted by
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one experienced researcher (CIJ). The focus group interviews took about
90 minutes each and were conducted by two experienced researchers
(CIJ and RH). New interviews were performed until saturation was
reached.

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
and analyzed in qualitative software package Atlas.ti. We used version
7∙6∙16 for this purpose. The content analysis process, as described by
Elo et all

27

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. Identified factors previously not present
in the models were added. The two researchers (CIJ and LB) discussed
their interpretation until consensus was reached. This was done
separately for the individual PHP interviews and the SHP focus group
interviews. We compared the outcomes for the PHPs and SHPs to find
similarities and differences among the barriers.
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Results
Characteristics of the PHPs
Table 1 outlines the characteristics of the PHPs. Individual interviews
were conducted with 31 PHPs, of whom 7 came from the region of the
categorical hospital, 3 from the region of the university hospital, 8 from
the region of the teaching hospital, and 8 and 5 from the region of the two
non-teaching hospitals.
The mean age of the PHPs who participated in the individual interviews
was 47∙5 years. Of the PHPs, 51∙6% were women and 48∙4% were men.
Most had a Dutch background. Fourteen PHPs were GPs and 17 were
physiotherapists; 74∙1% of the participants had more than 5 years of
professional experience.
All the physiotherapists were aware of the existence of physical activity
programs and were involved in a physical activity program. Among the
GPs, 64∙3% were aware of the existence of physical activity programs
and 28∙6% had previously referred patients to physical activity programs.

Characteristics of the SHPs
Table 2 shows the characteristics of the SHPs. The four group
discussions were conducted with a total of 39 SHPs. Thirteen SHPs
worked in the categorical hospital; 7 in the university hospital; 7 in the
teaching hospital; and 12 in the non-teaching hospital. The mean age of
the SHPs who participated in the focus groups was 43∙2 years. The
SHPs consisted of 82∙1% women and 17∙9% men. Most had a Dutch
background.
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Physicians and surgeons made up 33∙3% of the SHPs involved in the
focus group; paramedics, 30∙6%; nurses, 33∙3%; and 2∙8% had a
different profession (spiritual counsellor). Altogether, 71∙8% of the focus
group participants had had more than 5 years of professional experience.
All the SHPs were aware of the existence of physical activity programs;
92∙3% had referred patients to physical activity programs, and 51∙2%
were involved in physical activity programs themselves.
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Table 1 Characteristics of primary healthcare professionals
Age (years)
Total
Gender
Male
Female
Nationality
Dutch
American
Function
General practitioner
Physical therapist
Years in profession
< 1 year
1–2 years
2–5 years
5–10 years
10–19 years
> 20 years
Type of hospital
Categorical
University
Teaching
Non-teaching 1
Non-teaching 2

mean 47.5, SD (10.8), range (30–63)
No (%)
31 (100)
15 (48∙4)
16 (51∙6)
30 (96∙8)
1 (3∙2)
14 (45∙2)
17 (54∙8)
2 (6∙5)
1 (3∙2)
5 (16∙1)
5 (16∙1)
17 (54∙8)
1 (3∙2)
7 (22∙6)
3 (9∙7)
8 (25∙8)
8 (25∙8)
5 (16∙1)

Abbreviations: No, number; SD, standard deviation.
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Table 2 Characteristics of secondary healthcare professionals
Age (years)
Total
Gender
Male
Female
Nationality
Dutch
German
Non-western
Missing
Function
Physician or Surgeon
Paramedic
Nurse
Other
Years in profession
< 1 year
1–2 years
2–5 years
5–10 years
10–19 years
> 20 years
Name hospital
Categorical
University
Teaching
Non-teaching 1

mean 43.2, SD (10.9), range (24–68)
No (%)
39 (100)
7 (17∙9)
32 (82∙1)
36 (92∙3)
1 (2∙6)
1 (2∙6)
1 (2∙6)
13 (33∙3)
12 (30∙6)
13 (33∙3)
1 (2∙8)
1 (2∙6)
4 (10∙3)
6 (15∙3)
10 (25∙6)
14 (35∙9)
4 (10∙3)
13 (33∙3)
7 (17∙9)
7 (17∙9)
12 (30∙8)

Abbreviations: No, number; SD, standard deviation.
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Factors affecting PCRP implementation
The qualitative individual and focus group analyses uncovered a wide
variety of main themes for barriers and/or facilitators in the six domains.
We qualitatively analyzed the interviews in two categories: (1) themes of
barriers and/or facilitators reported by PHPs (outlined in Tables 3A and
3B) and themes of barriers and/or facilitators reported by SHPs (outlined
in Tables 4A and 4B). The most important barriers and/or facilitators, and
the differences between PHPs and SHPs are outlined here.

Domain of physical activity programs
Both PHPs and SHPs said that they believed that physical activity
programs should be tailored to the needs of the patient. They also
indicated that inadequate evidence about the effects of physical activity
programs was an impediment to their use. Additionally, PHPs said that
the absence of consensus on these programs also impeded their use.
They pointed out that contact with peers who had experience in dealing
with cancer and its treatments was a facilitator that encouraged patients
to join a physical activity program. Moreover, PHPs thought that clearly
indicating the goals of the physical activity programs could also help in
the implementation of these programs.
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Quotes illustrating the barriers and facilitator in the domain of physical
activity programs are:

“Tailored care. Really for the individual patient.”
“I think that that offers possibilities for the uncomplicated
patients. But now I can imagine some people about whom I
think, “That wouldn’t work for them.” But you have to
consider that for each patient.”

Domain of patients
The interviewed PHPs en SHPs expressed their concerns that some
patients could not afford the physical activity programs. The physical
activity program itself might be too costly, but the additional travel
expenses and the necessary sports attributes might also be unaffordable.
They had thought about the lack of patients’ knowledge about their own
health and healthcare process. This might make patients hesitate to
participate because of fear of doing more harm than good with such
physical activity program. It might also stop them from fully participating
in a shared-care model for cancer survivors. Patients often know little
about PHPs’ and SHPs’ responsibilities and duties in the care for patients
with and after cancer. The PHPs and SHPs both believed that providing
the right information for patients can increase their knowledge. However,
some disagreed and said that not all patients were capable of
understanding their own health and healthcare process. The PHPs were
concerned that patients did not have enough time to participate in a
physical activity program during, but also after their cancer treatment.
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One quote regarding barriers in the domain of patients is:

“Uh, sometimes I do have the impression that it’s difficult
for patients to take responsibility. Some people have left it to
others all their lives, as it were; others like medical people
or us.”

Domain of Healthcare professionals (HCPs)
Both the PHPs and the SHPs thought that GPs did not have enough
knowledge and skills pertaining to the physical activity programs to
screen and successfully refer patients to physical activity programs. They
also felt that non-committed PHPs and SHPs hindered proper screening
and referral.
GPs are mainly afraid of extra work if they take over the screening and
referral for physical activity programs in a shared-care model. The SHPs
were concerned about PHPs and SHPs having a negative approach
towards new thoughts, evidence of physical activity programs, and a
change of care model, such as the shift from the model of hospital care
to a survivor shared-care model.
The quote below illustrate the barriers in the domain of HCPs:

“What I sometimes also don’t know is... when they ask, “OK,
can I take up sports again? Can I start exercising?” Then I
say, “Yes.” “Yes, but the gynecologist said I couldn’t...” So,
I really don’t know your views of what patients can or
cannot do.”
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Table 3A Barriers affecting implementation of physical activity programs
among primary healthcare professionals (part 1 of 2)
Characteristics of physical activity programs
Insufficient evidence of effect of physical activity programs
No consensus for content of physical activity program
Choice and tailoring
-

Choice in HCP providing program, frequency, duration, format of
program, exclusive physical (exercise classes) or multidimensional
program, individual or as group sessions and inside or outside of
cancer treatment facility
- Tailored on patient characteristics: patient personality, lifestyle,
cultural and economic background, age, tumor type, physical and
psychosocial status
Characteristics of patients
Unaffordable physical activity program
-

Patient cannot finance physical activity program

Too little knowledge about their own health and healthcare process
No responsibility for their own health
Not enough time
Characteristics of professionals
PHPs without enough knowledge and skills about physical activity programs
PHPs expecting extra work
-

PHPs expecting more time pressure due to extra work

Non-committed HCPs
-

HCPs do not expect benefit for the patient

-

HCPs do not attend educational training about physical activity
programs

182

Profess ionals’

Fac tors

Table 3A Barriers affecting implementation of physical activity programs
among primary healthcare professionals (part 2 of 2)
Characteristics of the social setting and context in which the physical activity
program has to be applied
Negative influence of social network on patient
Characteristics of the organization
Not enough cooperation between healthcare institutes and HCPs
Not enough communication with SHPs
-

GP not involved in healthcare process

Difficulties reaching physical activity program contact persons
Insufficient quality assurance
Not enough networking
Not enough coordination
Inadequate triage system
Physical activity program offered at wrong time in treatment schedule
Physical activity program scheduled at the wrong place and time
Not enough information about physical activity programs available to patient
Limited capacity for delivering physical activity programs
-

Limited capacity of financial sources, facilities and materials

-

Limited capacity of HCPs

-

Other projects require full capacity of available HCPs

Characteristics of the law and governance
Unclear insurance
Abbreviations: GP, general practitioner; HCP, healthcare professional; PHP, primary
healthcare professional; SHP, secondary healthcare professional.
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Table 3B Facilitators affecting implementation of physical activity programs
among primary healthcare professionals
Characteristics of physical activity programs
Peers available in physical activity program
Clear goals of physical activity program
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Table 4A Barriers affecting the implementation of physical activity programs
among secondary healthcare professionals (part 1 of 2)
Characteristics of physical activity programs
Insufficient evidence of effects of physical activity programs
Choice and tailoring
-

Choice in HCP providing program, frequency, duration, format of
program, exclusive physical (exercise classes) or multidimensional
program, individual or as group sessions and inside or outside of cancer
treatment facility
- Tailored on patient characteristics: patient personality, lifestyle, cultural
and economic background, age, tumor type, physical and psychosocial
status
Characteristics of patients
Unaffordable physical activity program
-

Patient cannot finance physical activity program

Too little knowledge about their own health and healthcare process
No responsibility for their own health
Characteristics of professionals
PHPs without enough knowledge and skills about physical activity programs
PHPs expecting extra work
-

PHPs expecting more time pressure due to extra work

Non-committed HCPs
-

HCPs do not expect benefit for the patient

HCPs disliking new approaches (shared survivor-care system)
Characteristics of the social setting and context in which the physical activity
program has to be applied
Negative influence of social network on patient
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Table 4A Barriers affecting the implementation of physical activity programs
among secondary healthcare professionals (part 2 of 2)
Characteristics of the organization
Not enough cooperation between healthcare institutes
Difficulties reaching physical activity program contact persons
Insufficient quality insurance
Not enough networking
Not enough coordination
Inadequate triage system
Physical activity program offered at wrong time in the treatment schedule
Physical activity program scheduled at the wrong place and time
Not enough information about physical activity programs available to patient
Limited capacity for delivering physical activity programs
-

Limited capacity of financial sources, facilities and materials

-

Limited capacity of HCPs

Characteristics of the law and governance
Unclear insurance
Abbreviations: HCP, healthcare professional; PHP, primary healthcare professional.
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Table 4B Facilitators affecting the implementation of physical activity
programs among secondary healthcare professionals
Characteristics of physical activity programs
Peers available in physical activity program
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Domain of social setting
In the social setting, both the PHPs and SHPs were concerned about the
negative influence of the patient’s social network. Peers, partners, family,
friends, and neighbors do share their experiences and thoughts with
patients, which does not always motivate the patients to join a physical
activity program.
One quote illustrating this barrier in the social setting is:

“The best thing would be to get the social network of the
patient involved in that. A partner with a negative attitude
towards physical activity does not always motivate the
patient to join.”

Domain of organization
Most of the PHPs’ and SHPs’ concerns were in the domain of
organization and were mainly about delivering the physical activity
programs in a shared-care model. We also found the biggest discrepancy
between PHPs and SHPs in this domain.
The PHPs believed that the cooperation between PHPs and SHPs was
not optimal. They explained that this was partly due to insufficient
communication of SHPs towards PHPs. Especially the GPs felt that they
were not involved, or involved too late, in the healthcare of their patients
with cancer. Another challenge was contacting the SHPs and receiving
the information about the patient’s cancer history. Because there was no
consensus about the roles in the survivor care, they could not fully
cooperate in a shared-care model. Many PHPs were not sure whether
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the SHPs delivered proper survivor care, but they had no clear role for
taking the responsibility to deliver it themselves.
When talking about cooperation and referral, many PHPs raised their
concerns about inadequate networking with each other and with SHPs.
They also had concerns about the quality assurance of the physical
activity programs. These circumstances made the GPs hesitate to
cooperatively communicate and refer. Deliverers of physical activity
programs in primary care stated that the lack of a good network for GPs,
SHPs, and each other impeded the referral of patients to them.
Remarkably, the SHPs only raised their concerns about inadequate
cooperation and networks between healthcare institutes. They did not
raise any concerns about poor cooperation or communication between
themselves and the PHPs.
Representative quotes that capture these barriers are:

“The boomerang effect! With the best of intentions, you refer
a patient and then you get him back straight away… You can
avoid that by having a case manager.”
“Uh hmm. Yes, I think that, especially in the
multidisciplinary case, it is really important and that there
should just be more reciprocal communication.”
“That we know: in this discipline this is done, that discipline
looks after that task, etc., that we tell each other what we are
doing. So that the island feeling that we have now will
disappear.”
“If you don’t continue the same policy, via the GP, then it
could just be another wall for the patient.”
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Domain of law and governance
Most of the PHPs and SHPs recognized that it was unclear whether and
what parts of the physical activity programs were insured. There was too
much variety of reimbursement, which made reimbursement unclear for
both HCPs and patients. The HCPs could not fully inform the patients
about the costs. They felt that this obscure reimbursement system
eventually stopped patients from joining physical activity programs.
One quote illustrating the unclear insurance coverage as a barrier is:

“The insurance is very important. Because the insurance
does not cover a great many things. And it's really a horrible
job for us to get everything all done.”

190

Profess ionals’

Fac tors

Discussion
In this study with PHPs and SHPs involved in the screening, referral, and
delivery of physical activity programs in a shared-care model for
survivors, we identified multiple barriers that hinder implementation. A
physical activity program that was not tailored to the patient impeded
implementation, as did the inadequate knowledge and skills about
physical activity programs and the non-commitment of the HCPs. HCPs
expressed their concerns about the negative influence of the patient’s
social network. Most barriers occurred in the domain of organization. The
HCPs were particularly concerned about the quality of collaboration and
networks between hospitals. The insurance coverage was inadequate for
physical activity programs and information about what was covered was
elusive. The PHPs raised concerns about lack of communication, unclear
roles, and little collaboration with the SHPs, while, surprisingly, the SHPs
did not raise such concerns.
An interesting finding was that all HCPs expressed their concerns about
the negative influence of the patient’s social network. More than 80% of
cancer patients obtain treatment information and support from their social
network

. This network helps patients in understanding information,

28,29

provides support and manages overall care that patients would otherwise
not receive from their HCPs

. Most patients start and continue to do

28

physical activities due to the emotional and practical support of their
social network

. One should note that physical activity is still rarely a

30,31

topic in daily clinical practice and patients may seek support from their
social network. These findings may therefore be of importance and
should lead to physical activity being included as a regular topic that
needs attention in the regular care for cancer patients and survivors.
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Surprisingly, we found that PHPs raised concerns about lack of
communication, unclear roles, and scant collaboration with the SHPs,
while the SHPs themselves did not raise such concerns. In other studies,
lack of collaboration and miscommunication between PHPs and SHPs
was also found, in both directions

. SHPs assigned this to the large

32-36

number of PHPs, their varied level of commitment and knowledge, lack of
time, and difficulties in contacting them

. PHPs thought this was due to

33

lacking communication of patients’ treatment information as well as SHPs
who were not available for consultation when needed 34.
Concerns existed about the sustainability of the traditional model of
delivering care to cancer survivors in secondary care. Sharing the
delivery of this care with PHPs was seen as a solution. No differences
were found in the quality of life or patient satisfaction

, but survivors in

37

the care of PHPs tend to receive more preventive care and appropriate
care for co-morbidities. They have greater patient satisfaction than do
survivors in the care of SHPs alone

38,39

due to fewer hospital appointments

. Nevertheless, most PHPs are less

. There are also cost reductions

40

informed about the patients’ cancer diagnoses and treatment history.
They have had few experiences with cancer patients; they may be
unaware of potential long-term complications of cancer and its treatment,
and may be unprepared to handle them

. Our findings confirm that

41-43

few PHPs and SHPs prefer a shared-care model for cancer survivors

17-

. PHPs hesitate to take responsibility in this model because of their lack

21

of experience with cancer patients and limited training in survivor care

18-

. PHPs are also reluctant to accept such responsibilities because of the

21

limited time they have to address cancer survivors’ needs 19,44. From their
perspective, SHPs are worried about the knowledge and skills of the
PHPs for delivering proper screening, referral, and physical activity
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. The PHPs we interviewed explained that these concerns

45

were enlarged by lack of communication, vague roles, poor networks,
and little collaboration with the SHPs.
A shared-care model ensures that patients receive survivor care
throughout treatment and along the continuum of cure and palliation. It
puts PHPs and SHPs on the same team. Several studies report that
team-based cancer care can improve patient outcomes and the quality of
healthcare
are:

. Some characteristics of a healthcare team that works well

46

shared

goals,

clear

roles,

trust

in

each

other,

effective

communication, leadership, and measurable processes and outcomes
. Our data and the literature show that these factors need

47,48

improvement, especially the factors for clear roles, trust in each other,
oneself, and effective communication.
Our data indicate the need of some on-going initiatives to facilitate
implementation of physical activity programs in a shared-care model.
These initiatives include the use of survivor care plans, improving
rehabilitation guidelines, improving networks, and the use of Health
Information and Communication Technology. During our interviews, the
PHPs raised their concerns about lacking knowledge and little
cooperation and communication with SHPs. Although little is yet known
about the effects of survivor-care plans on patients outcomes, it is clear
that such plans help PHPs provide survivor care with more confident
. They can also improve communication with SHPs, while

19,21,22,49,50

providing PHPs with the necessary information.
Guidelines for rehabilitating patients with cancer are written quite
generically. They do not give explicit recommendations or guidance
about roles and responsibility. A guideline giving more specific guidance
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about what, when, which patient, which HCP, and why can guide both
SHPs and PHPs to providing better care.
Health Information and Communication Technology can serve as a tool
to facilitate efficiencies in shared-care. It can help to rapidly collect,
share,

and

analyze

data

in

an accessible,

actionable,

customizable, and portable way between PHPs and SHPs

timely,
. Health

51

Information and Communication Technology can help create networks for
easy communication with qualified HCPs. It can help deliver easy access
to patient records and allow HCPs to see each other’s notes. Health
Information and Communication Technology can also assist in clarifying
roles by sending reminders to the right HCPs. It may help measure the
quality of healthcare processes and outcomes. Several characteristics of
Health Information and Communication Technology can also help
improve patient and caregiver engagement by providing patients’ online
access to their medical records, clinicians’ notes, care plans, relevant
clinical information about their health status, etc. 52. Additionally, patients’
self-reported health status, side effects of treatment, and sharing of other
experiences as they occur

53

can help them become part of the shared-

care team.
Implementing physical activity programs in a shared-care model requires
changes at the policy level. Much literature focuses on the shortfall of
SHPs in cancer care

. However, like the data in our study, other data

11,12

show that PHPs do not have the capacity to manage the influx of cancer
survivors who need physical activity programs that would occur if the
responsibility were transferred from a traditional SHP survivor-care model
to a shared-care model 45,54.

194

Profess ionals’

Fac tors

Other reasons for political changes are the insufficient insurance
coverage, uncertainty and lack of information on the insurance coverage
of physical activity programs. Our current study suggests that insufficient
and uncertain insurance coverage probably affects the implementation of
physical activity programs; this seems to be related as well to a lack of
evidence regarding the most cost-effective approaches. This requires
better awareness, better evidence and advocacy of patients and
professionals to better arrange reimbursement of physical activity
programs in cancer care. Providing survivors and their HCPs with clear
information about insurance coverage and alternatives for the programs
with financial hurdles is an essential first step.

Strengths and limitations
Our study has several strengths and limitations. The strength of
qualitative methodology is that it can deliver a deeper understanding of
the thought and experiences of individual HCPs

. However, findings

27,55

derived in a qualitative approach are harder to generalize to the broader
population than findings derived in a quantitative approach.
We conducted 4 focus group interviews with 7, 7, 12 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 aren’t 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.
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Our exploratory and qualitative approach to the focus group interviews of
SHPs has the disadvantage of identifying the barriers and facilitators of
the entire group of SHPs. This makes it hard to distinguish which
differences exist in the views of the various professionals throughout the
hospital

(e.g.

surgeons,

radiotherapists,

medical

oncologists,

gynecologists, urologists, rehabilitation physicians, sports-medicine
physicians,

physiotherapists,

physician

assistants,

nurses

and

psychologists). Explorative studies performed among the different
professionals separately would be a way of showing the contrast of
barriers and facilitators between these different disciplines.
The HCPs in our study represented a diversity of hospitals in different
regions in the Netherlands and may not necessarily reflect the situation
of cancer survivor care in other countries. The incentive to start physical
activity programs might be different in other countries with different
healthcare systems and often even more limited reimbursement policies.
Although more research is needed to assess the nature of barriers and
facilitators of physical activity program implementation in other countries,
our personal impression is that the findings may well be transferred to
other countries.
Although the results of this study seem partly confirmatory, we think it
adds

relevant

information,

especially

in

view

of

the

lagging

implementation rates of physical activity programs and scarce material
on approaches to implement these programs

. We are in need of

56-59

more detailed and personalized suggestions for improvement. Results of
a qualitative study that gives insight into potential barriers and facilitators
60

to tailor implementation strategies can thus be very helpful.
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Conclusion
Most barriers to implementing physical activity programs in a shared-care
model for cancer survivors are in the domain of organization: the
collaboration, communication, networks, and clear roles between PHPs
and SHPs are currently inadequate. Survivor care plans, improved
rehabilitation guidelines, smoothly functioning networks, and more use of
Health Information and Communication Technology would all facilitate
implementation. The knowledge gathered in this study can be used to
develop a successful strategy for implementing physical activity
programs and improve the quality of cancer care.
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“Going to the max performing sports,
because I love the adrenaline in my veins.
Going to the max performing sports,
endorphin takes me to the peak of strength in my brain.
Going to the max performing sports,
because I love how serotonin makes me feel when I break the chains.”
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Abstract
Background: The purpose of this review was to assess the effectiveness
of different strategies to implement physical activity during and after cancer
treatment.
Design: We searched for studies containing strategies to implement
physical activity in cancer care that meet the inclusion criteria of the
Cochrane Effective Practice and Organization of Care (EPOC) Group. The
primary outcome was physical activity uptake. We expressed the
effectiveness of the strategies as the percentage of studies with
improvement.
Results: Nine studies met the inclusion criteria. Patient groups doing
physical activities via an implementation strategy had better outcomes
than those receiving usual care: 83% of the studies showed improvement.
Strategies showing significant improvement compared to usual care
employed healthcare professionals to provide individual counselling or
advice for exercise or interactive elements such as audit and feedback
systems. When comparing the different strategies (1) interactive elements
or (2) elements tailored to the needs of the patients had better physical
activity uptake.
Conclusions: Implementation strategies containing individual and
interactive elements, tailored to the individual needs of patients, are more
successful in improving physical activity uptake.
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Introduction
An increase in the relative cancer survival rate is expected in Europe in
the coming 15 years

, resulting in an estimated doubling of cancer

1-3

survivors 4. These survivors will create unique societal challenges to
counteract the detrimental and persistent adverse effects of cancer and its
treatment 5. Symptoms such as loss of quality of life (QoL) 6, diminished
cardiopulmonary fitness,

7

and cancer-related fatigue

8-15

usually evolve

during treatment and may persist long after therapy completion

. In

16-20

view of this, it is important to find ways of either preventing or addressing
these symptoms, not only to relieve individual symptoms, but also in view
of the societal impact, prolonged medical follow-up, and loss of work
opportunities.
Studies have shown positive results of physical activity (PA) in
counteracting symptoms related to cancer
fitness

, QoL

26

strength

, and fatigue

26-34

, such as cardiopulmonary

21-25

. Improvement of muscular

22,26,31,33,35-41

, lean body mass, body fat levels

42

, self-esteem, and even

43

better chemotherapy completion rates have been reported

. Evidence-

24

based guidelines recommend implementing physical cancer rehabilitation
programs or other initiatives to improve PA uptake (PAU) in cancer care.
However, it appears that current PAU is low

. This may be because

44-47

(just as other new treatment approaches) PA programs need active
implementation strategies (IMSs) tailored to barriers and facilitators that
prevent or promote successful implementation 48.
In recent years, many initiatives have been launched to implement PA in
daily cancer care, sometimes in clinical trials. The effectiveness and
experiences of the strategies were positive overall, but a systematic
overview is lacking, particularly one showing which strategies help patients
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and healthcare professionals (HCPs) in successfully implementing PA in
daily cancer care.
Therefore, the purpose of this review was to systematically assess the
effectiveness of different strategies for implementing PA during and after
cancer treatment.
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Design
Since the word ‘intervention’ has multiple meanings, we will use the word
‘IMS’ instead of ‘intervention’, for the remainder of this article.

Search strategy
We searched the MEDLINE, EMBASE, and CINAHL databases from
January 2000 to November 2016. The search was limited to studies of
human beings written in English. The search terms included the
methodological filters of the Cochrane Effective Practice and Organization
of Care (EPOC) Group combined with selected MeSH terms and free text
terms. The search strategies used are outlined in Supplement S1. We also
searched all references of articles selected for inclusion for further relevant
trials. Supplement S2 shows the inclusion criteria.

Selection of articles
Two reviewers (CIJ and NO) independently reviewed the searchgenerated titles and abstracts to see whether they fulfilled the selection
criteria. Differences in the selection of titles and abstracts were discussed
and resolved through consultation with a third reviewer (RH). If doubt
remained, the full article was acquired for further inspection. The full
articles of selected studies were also reassessed and carefully inspected
for a final decision about inclusion. The names of the authors, institutions,
or journals of publication were not anonymized for the reviewers. The
characteristics of each included study (narrative synthesis) were
evaluated; for the quantitative synthesis, only the studies with a
206

Rev iew

randomized controlled trail (RCT), non-randomized controlled trail
(NRCT), controlled before-and-after (CBA), or interrupted times series
(ITS) study design were included, in accordance with the inclusion criteria
of Cochrane EPOC Group.

Data extraction
Two reviewers (CIJ and MTD) independently extracted data from the
studies (the study details of which had not been anonymized) using a data
extraction form based on the Cochrane EPOC Group Data Abstraction
Form 2002, the Cochrane EPOC Group Data Collection Checklist 2002,
and the revised EPOC Taxonomy 2015.
We extracted the following information: participant characteristics (number
and description of participants), setting characteristics, characteristics of
the implementation strategy (including format, deliverer, timing, frequency,
and duration), control, outcomes, and study quality characteristics. The
reviewers compared the data extracted and resolved disagreement by
discussion until consensus was reached. If there was no consensus, a
third reviewer settled the matter (RH).

Quality assessment: assessing the risk of bias
Two reviewers (CIJ and MTD) independently assessed the quality of each
study included in the quantitative synthesis using the Cochrane EPOC
group’s suggested ‘risk of bias criteria’. Disagreement was resolved by
consultation with a third reviewer (RH).
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Data analysis for quantitative synthesis
We performed two analyses to assess the effectiveness of strategies for
improving PAU during and after cancer treatment:
Analysis 1: an IMS group compared to a control group. The effectiveness
of the IMS group compared to the control group was expressed in terms
of the percentage of studies with improvement (PSI). We calculated the
PSI both at the study level and at the IMS group level, since some studies
had compared two or more IMS groups to the control group. We calculated
the PSI of the primary outcome. Moreover, we calculated the PSIs of the
secondary outcomes. We analyzed outcomes evaluated for 6 months from
the start of follow-up and after the first 6 months from the start of followup. We also analyzed the PSI of studies using IMSs during treatment and
of studies using them after treatment. We intended to perform a randomeffect meta-analysis if the different IMS groups and outcomes did not show
too much heterogeneity.
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Analysis 2: IMS groups compared to each other. We analyzed the primary
and secondary outcomes. We intended to perform a random-effect metaanalysis if the various IMS groups and outcomes did not show too much
heterogeneity. We analyzed outcomes evaluated for 6 months from the
start of follow-up and after the first 6 months from the start of follow-up.
We also analyzed the PSI of in studies using IMSs during treatment and
of studies using them after treatment.
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Results
Selection of studies
Supplement S3 illustrates the literature search and the study selection.
Electronic searches and the snowball method identified 11,837 titles. After
removing 2460 duplicates, we screened 9381 titles and excluded 8729
studies. We excluded 537 more during abstract screening. We obtained
full-text screenings for the remaining 115 studies. Of these, 97 were
excluded and 18 articles

24,49-65

were included in the narrative synthesis.

Reason for excluding 97 full-text articles is described in Supplement S3.
The group of 18 included articles contained 14 original studies. The 9
studies that met the Cochrane EPOC group inclusion criteria were
included in the quantitative synthesis 24,49,51,52,55,56,58,60-64,66. We excluded 5
studies that did not meet the EPOC inclusion criteria 50,53,54,57,65.

Study characteristics of the studies included in the
narrative synthesis
Supplements S4A and S4B briefly describe the characteristics of the
studies included in the narrative synthesis. Eight studies took place in the
United States, two in Canada), two in Europe (one in the United Kingdom,
and one in the Netherlands), one in Australia, and one in New Zealand. All
the studies focused on outpatient care and took place in a practice
university-based setting or teaching setting. Nine studies had an RCT
design and five had a non-controlled cohort design. No study with an
NRCT, CBA, or ITS design was identified.
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The study populations consisted of patients only in 12 studies and a mix
of patients and professionals in 2 studies. The numbers of participants
ranged from 18 to 450. The most frequently targeted patient populations
were those with breast cancer (9 studies), followed by mixed or
unspecified populations (5 studies). The mean ages of the patient
participants ranged from 32 to 63 years old, and the mean ages of the
healthcare professionals (HCPs) ranged from 51 to 57 years old.
Six studies focused on sedentary patients only and eight studies focused
on sedentary and non-sedentary patients together. In four studies, the
physical cancer rehabilitation programs were applied during the primary
treatment of cancer, while in ten studies it was applied after the treatment
of cancer. The IMSs were directed at ten individuals and at groups
combined with an individually delivered component in four studies. The
IMSs were delivered by professionals from different disciplines: there were
four researchers, two physicians, one exercise counsellor, a computer in
one study and in five studies multiple professionals from different
disciplines. It was unclear who delivered the strategy in one study. Eleven
articles contained IMSs that were delivered person-to-person, 8 were on
paper, 7 were delivered by means of a computer, and 1 strategy was
delivered as an audio recording.

Quality characteristics of the studies included in the
quantitative synthesis
We included nine studies meeting the Cochrane EPOC Group criteria and
containing the primary outcome PAU in our quantitative synthesis. All the
included studies had RCT designs.
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Supplements S5A and S5B show the results of the qualitative assessment
using the risk of bias criteria suggested by the Cochrane EPOC Group.
Most RCTs concealed the allocation (6 of 9 studies; 67%). In all the
studies, it was unclear whether the professionals had been correctly
followed up (9 of 9 studies; 100%). The patients were followed up in 7 of 9
studies (78%).
It was unclear in most articles whether blinding had been assessed
correctly; only 2 of the 9 studies (22%) clearly reported correct blinding.
Five of the 9 studies (55%) described a baseline measurement. The quality
criteria 'reliable primary outcome measures' and 'protection against
contamination' were less well described in 0% (0 of 9) and 11% (1 of 9) of
the studies.

Outcomes
The planned meta-analysis was not performed due to the heterogeneity of
the IMSs and the evaluated outcomes. The analyses of effectiveness
included six original studies and ten IMS groups

. Overall,

24,49,51,52,56,58,60,66

the IMS groups had better outcomes than the control groups.

Overall
Physical activity uptake
Supplements S6A and S6B show an overview of the outcomes and
Supplements S7A, S7B, S7C and S7D show measured PSIs for the
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analysis ‘IMS groups versus control groups’. The analysis of our primary
outcome, PAU, included six studies and ten IMS groups.
The analyses of the total six studies showed that in five of six studies, the
PAU improved in the IMS groups significantly more than in the control
groups, resulting in an PSI of 83% (5 of 6 studies). We divided the analyses
into outcomes measured for 6 months of follow up and outcomes
measured after 6 months of follow-up. In the first 6 months of follow-up,
the improvement was 67% (4 of 6 studies) and after 6 months of followup, it was 50% (1 of 2 studies). We found a total PSI of PAU of 50% (1 of
2 studies) during treatment and 100% (4 of 4 studies) after treatment.
The analyses of the ten IMS groups showed that they had significantly
better PAUs than the control groups resulting in an PSI of 70% (7 of 10
groups). We also divided this analysis into outcomes measured for the first
6 months of follow-up and outcomes measured thereafter.

The

improvements were 60% (6 of 10 groups) and 50% (1 of 2 groups),
respectively. We found a total PSI of PAU of 25% (1 of 4 groups) during
treatment and 100% (6 of 6 groups) after treatment.

Secondary outcomes (Fitness, QoL, Fatigue and Mental health)
We also calculated the PSIs for our secondary outcomes of effectiveness.
Supplements S6A and S6B show an overview of the outcomes and
Supplements S7A, S7B, S7C and S7D show measured PSIs. The analysis
of our secondary outcomes included six studies and ten IMS groups. It was
possible to calculate the PSI for the outcomes Fitness, QoL, Fatigue, and
Mental health. The analyses of the total six studies showed that one or
more secondary outcomes in the IMS groups improved significantly more
213

Implementing

Phys ic al

Canc er

Rehabilitation

than in the control groups, a PSI of 33% (2 of 6 studies). We divided the
analyses into outcomes measured for the first 6 months of follow-up and
outcomes measured after the first 6 months. The improvement of all the
secondary outcomes at the study level for the first 6 months of follow-up
was 33% (2 of 6 studies). After the first 6 months of follow-up, the
improvement was 50% (1 of 2 studies).
The analyses of the ten IMS groups showed that one or more secondary
outcomes improved significantly in these groups compared with the control
groups; a PSI of 30% (3 of 10 IMS groups). We also divided this analysis
into outcomes measured for the first 6 months of follow-up and outcomes
measured after 6 months. The improvement was 20% for the first 6 months
of follow-up (2 of 10 IMS groups), while after 6 months follow-up, it
increased to 50% (1 of 2 IMS groups). Because of the small number of
studies and the heterogeneity of the secondary outcomes, we did not
perform the planned analyses of IMSs during and after treatment.

Characteristics of effective IMSs
IMSs targeting patients were used in all IMS groups with effects that were
significantly positive compared to the effects in the control groups. With
the exception of three IMS groups 60, the IMS groups received individually
delivered IMSs.
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The primary outcome (PAU)
The IMS groups that significantly improved the PAU in the first 6 months
of follow-up included: (1) five cases of individual counselling or advice for
exercise given by HCPs 49,51,52,56,60 and (2) one case of interactive elements
using motivational interviewing with audit and feedback 49.
One IMS group showed significant effects on the PAU after more than 6
months. This IMS group received tailored individual person-to-person
counselling. The IMSs that showed significantly improved PAU compared
with controls used a wide variety of formats: person-to-person contact
(face to face or phone) as well as paper-, computer- and audio-based
materials.

The secondary outcomes
Fitness. The IMS groups that showed a significant effect for fitness after 6
months included a person-to-person individual counselling strategy 58,66.
Fatigue. The IMS groups that showed an effect on fatigue after 6 months
had individual counselling strategies 58,66.
Mental health outcomes. The IMS groups that found positive effects on
mental health used educational material and a recommendation to
exercise 51,52.
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Comparing IMSs
Some of the studies compared different types of IMSs. The analysis
included three original studies

, each of which

55,61-64

had a study

population of patients who had finished their primary treatment.
One study compared advice to exercise with (1) distribution of educational
material, (2) a pedometer (audit and feedback system), or (3) a
combination of distribution of educational material with a pedometer. After
12 weeks of follow-up, the amount of PA and walking had increased
significantly in the two groups using an interactive element (pedometer)
compared with the group receiving only exercise advice. At the same time,
the two groups receiving educational material had increased their walking
significantly compared with the group receiving only advice. All significant
effects were lost at a follow-up of 6 months or more 62-64.
A study comparing the distribution of three informative website addresses
with an interactive website (containing information, audit, feedback,
reminders, and a forum) found a trend of increasing PA for the interactive
website, but no significant effect

. A significant difference in fatigue was

67

found in favor of the interactive website.
Another study comparing tailored mailing interacting on the patient’s needs
with mailings of standard educational material found a significant increase
of PA for the tailored mailings up to 1 year of follow-up. The trend
remained, but significance was lost at 2 years of follow-up 55.

216

Rev iew

Discussion
We identified IMSs and their elements aimed at implementing PA during
and after cancer treatment. We included 18 studies in the narrative
synthesis using the EPOC group inclusion criteria, while 9 studies were
included in our quantitative synthesis. Our results showed that most IMStargeted patients (most often with breast cancer, with strategies that were
delivered individually and delivered person to person). IMSs used
individual counselling and interactive elements that were tailored to the
individual needs of patients, which resulted in the best improvement of the
PAU. Our overall conclusion was that IMS groups had significantly better
PAU than control groups. For our primary outcome, all the calculated total
PSIs were between 50% and 83%. This shows that IMS groups had
significantly more PAU than control groups. Our secondary outcome
measures (Fitness, QoL, Fatigue, and Mental health) showed less
significant effects, with calculated PSIs between 20% and 50%.
Recent progress in behavioral change suggests that, with appropriate
support, survivors can be motivated to adopt long-term lifestyle changes
. We found only two studies that reported a follow-up after 6 months. It is

68

questionable whether the PAU will be retained in the long run. For this
reason, it is difficult to draw conclusions regarding consolidation from the
studies currently included. More data are needed to study the importance
of IMSs leading to sustained behavior change.
It is to be expected that well-implemented PA will have a positive effect on
patients’ fitness, QoL, fatigue, and mental health, since studies have
shown positive results of PA in improving cardiopulmonary fitness

26

and

QoL 26-34 and in decreasing fatigue 22,26,31,33,35-41.
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In our review, the lower PSIs (20% and 33%), calculated for the secondary
outcome measures, are for the first 6 months of follow-up, while the higher
PSI (50%) is for the follow-up after 6 months. It could be hypothesized that
the effects of the IMSs on patients’ fitness, QoL, fatigue, and mental health
take more time and therefore only become apparent after 6 months,
especially since the PSI calculated in our review after 6 months is
remarkably higher than the one calculated before 6 months. More studies
performing follow-up after 6 months could help to clarify the long-term
effects of IMSs on PAU, fitness, QoL, fatigue, and mental health.
Most studies of IMSs for PA focused on patients with breast cancer.
Because of this, more research is needed to assess the effects of IMSs on
the PA of patients with other tumor types.
Gastrointestinal, female organ, and urogenital malignancies worldwide
account for more than 50.5% of the incidence of all cancers, being more
than four times the incidence of breast cancer (11.9%)

. Patients with

69,70

gastrointestinal and female organ malignancies judge their cancer care as
less adequate than patients with other tumor types

. Patients with

71

gastrointestinal malignancies also rated the information after finishing their
primary treatment as significantly poorer than patients with breast cancer
did

. There are descriptions of study groups who intended to recruit

72

patients with abdominopelvic cavity malignancies, but have difficulties
doing so

. Some suggested reasons are that patients with

24,73

abdominopelvic cavity malignancies, such as pancreatic cancer, receive
palliative rather than adjuvant treatment, and patients who had undergone
major abdominopelvic cavity surgery were usually advised to refrain from
intensive PA for 6 weeks after surgery. Clinicians were also more hesitant
in referring patients with colon cancer to studies

. Therefore, it seems

24

especially important to study the implementation of PA for patients treated
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in clinical pathways for gastrointestinal, female organ, and urogenital
organ malignancies. Studies focusing on IMSs for these patients are
urgently needed.
The studies included in our analysis "IMSs groups versus control groups"
dealt mainly with IMSs after treatment. We redefined the analyses and
calculated the PSIs of IMSs during and after treatment separately.
Especially after primary treatment (PSI of 100%), IMSs seem promising in
improving PAU. The studies included in the analysis "Comparing IMSs"
only considered IMSs applied after primary treatment had been completed.
Therefore, the conclusions of this analysis can only be drawn for IMSs
applied after treatment. More research is needed to study the effects of
IMSs applied at different times during treatment.
All the studies we included used statistical significance to measure the
effects of the IMSs. Recently, the importance of clinical significance has
grown in the medical literature. Clinical significance connects evidencebased effects with the clinical effects on patients. However, none of the
included studies provided clinical significance calculations, and we cannot
validly do these calculations ourselves with the available data. Including
clinical significance in future studies can enrich the knowledge of effects
of IMSs in daily practice.
IMSs that showed significantly improved PAU compared with controls
used a wide variety of formats (person-to-person interaction as in face-toface or phone contact, as well as paper-, computer- and audio-based
materials). In the studies comparing multiple IMSs, we found no evidence
about which format of delivery was the most effective, but we found
increased PAU for the formats paper and computer. Remarkably, most
IMSs that showed significantly improved PAU used a combination of
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formats. Although multiple educational activities for patients seem to be
effective, much is still unknown; for example, which materials and which
providers of the educational materials lead to the best PAU. However,
more research is needed to find the best deliverer, format, and additional
effect of combination formats compared with single formats.
The assumption is that tailoring the IMSs to determinants and barriers of
the targeted setting and population will prove to be successful.
Researching determinants and barriers before starting the implementation
is comparable with clinical practice, where a diagnosis is made in order to
choose the right treatment

. We found only one study evaluating the

74

determinants or barriers for a successful implementation before designing
the elements of the IMS 61. Therefore, it is questionable whether the IMSs
were tailored enough to be fit-for-purpose. Evidence of an additional effect
of tailoring of the IMSs in cancer care needs further exploration. Examining
the determinants and barriers of a successful implementation of PA in
cancer care could be the first step towards the design of a successful and
tailored IMS.
In most implementation literature, strategies attempting to reach
successful implementation of healthcare programs focus mainly on
behavioral changes of HCPs and organizations 75. In our review, we were
surprised to find mainly strategies attempting to change the behavior of
the patients. This may be due to the fact that strategies directed at patients
tend to be easier to achieve than changing HCPs and healthcare systems
themselves, since it requires less capacity and fewer financial and
organizational changes. Consistent with our findings, implementation
research done in other patient groups shows that the most frequently used
elements of IMSs were education and interactive elements 76,77. Individual
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and interactive elements, tailored to the individual needs of patients, were
found to be most effective 78.
However, strategies aimed at HCPs (educational outreach and audit and
feedback), might have an additional effect on successful implementation
regarding professional performance, patient outcomes, and costs

.

79,80

Strategies directed at the organization could also support the
implementation of physical cancer rehabilitation programs mainly because
contextual

factors

(such

as

workload,

poor

co-ordination,

and

management) can be important barriers to success.
A multifaceted strategy, focusing on different levels (e.g. the patient, HCP,
and/or organizational level of care), could be the most successful way of
achieving

implementation

in

healthcare

48,81-83

mainly

because

determinants often arise at different levels. We found no multifaceted
strategy as such in the studies in this review. Evidence of the additional
effect of a multifaceted strategy to implement PA in cancer care is still
questionable and needs further exploration.

Strengths and limitations
We used the EPOC criteria in a broad search strategy, which we
completed with a manual search. It is possible that we missed some
relevant studies, because different terms in literature are used for
implementation strategies and PAU.
We used the suggested risk of bias criteria as defined by the Cochrane
EPOC Group. However, we did not use a scale for assessing quality or
risk of bias because there is no empirical evidence for such a scale

.

84,85

Calculating a summary score inevitably involves assigning weights to
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different items in the scale, and it is difficult to justify the weights assigned.
Furthermore, scales have been shown to be unreliable assessments of
validity

, and they are less likely to be transparent to readers of the

86

review.
Since we used the Cochrane EPOC Group’s suggested risk of bias criteria,
none of the included articles met all the quality criteria. However, it is
known that studying IMSs and their elements is a challenging matter, for
which one has to settle with less advanced study designs. Particularly ‘the
prevention of contamination’ and ‘keeping the strategies blinded’ are major
challenges. The risk of bias criterion ‘correct follow-up of professionals’
was not described in any of our included studies. Perhaps none of the
included studies measured the effects of the IMSs on the HCPs, so followup of HCPs did not seem to be a prerequisite matter.
While calculating the PSI, we did not take into account the wide range (18
to 450) of the total numbers of participants in the different studies included
in this review. The outcomes of the included studies would be interpreted
differently if importance were attached to the reliability of the data. As a
result, the outcome of this review might also be different. We did not take
this into account because the number of participants was not an inclusion
criterion for the EPOC rules, and it is also questionable how the number of
participants should be calculated in relation to the total outcome.
The studies included in our review varied greatly during follow-up.
Therefore, we classified the total number of outcomes in two groups: (1)
outcomes for the first 6 months of follow-up and (2) outcomes after the first
6 months of follow-up. This gave us the opportunity to perform analyses
on the effects of the IMSs within and beyond 6 months. However, these
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findings should be interpreted with caution, since merging follow-up times
could present a distorted image of the actual situation.
We tried to specify the effects of timing related to treatment by redefining
the analyses into studies during and after treatment. The total outcome of
effects of our review should be interpreted with caution because IMSs
during and after treatment can have different effects. Meanwhile, all
outcomes in our review should be interpreted with caution due to the small
number of studies in the analyses. More research is needed to explore the
effects of IMSs and the effects of timing throughout the treatment.
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Conclusion
IMSs seem effective in achieving implementation of PA in cancer care.
Most IMSs targeted patients and were delivered individually as well as
person-to-person. The IMSs containing individual and interactive elements
that were tailored to the personal needs of patients seem most successful.
Studies exploring PA IMSs for patient tumor types other than breast cancer
are rare, yet this type of research needs to be encouraged. The findings of
this review provide a solid base for enhancing the implementation of PA
for all cancer survivors, and in doing so might improve the QoL of these
patients.
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Supplement S1 Search strategy for MEDLINE,
EMBASE and CINAHL databases

MEDLINE
1. intervention?.ti. or (intervention? adj6 (clinician? or collaborat$ or
community or complex or DESIGN$ or doctor? or educational or family
doctor? or family physician? or family practitioner? or financial or GP or
general practice? or hospital? or impact? or improv$ or individuali?e? or
individuali?ing or interdisciplin$ or multicomponent or multi-component or
multidisciplin$ or multi-disciplin$ or multifacet$ or multi-facet$ or
multimodal$ or multi-modal$ or personali?e? or personali?ing or
pharmacies or pharmacist? or pharmacy or physician? or practitioner? or
prescrib$ or prescription? or primary care or professional$ or provider? or
regulatory or regulatory or tailor$ or target$ or team$ or usual care)).ab.
2. (pre-intervention? or preintervention? or "pre intervention?" or postintervention? or postintervention? or "post intervention?").ti,ab.
3. (hospital$ or patient?).hw. and (study or studies or care or health$ or
practitioner? or provider? or physician? or nurse? or nursing or
doctor?).ti,hw.
4. demonstration project?.ti,ab.
5. (pre-post or "pre test$" or pretest$ or posttest$ or "post test$" or (pre
adj5 post)).ti,ab.
6. (pre-workshop or post-workshop or (before adj3 workshop) or (after
adj3 workshop)).ti,ab.
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7. trial.ti. or ((study adj3 aim?) or "our study").ab.
8. (before adj10 (after or during)).ti,ab.
9. ("quasi-experiment$" or quasiexperiment$ or "quasi random$" or
quasirandom$ or "quasi control$" or quasicontrol$ or ((quasi$ or
experimental) adj3 (method$ or study or trial or design$))).ti,ab,hw.
10. ("time series" adj2 interrupt$).ti,ab,hw.
11. (time points adj3 (over or multiple or three or four or five or six or
seven or eight or nine or ten or eleven or twelve or month$ or hour? or
day? or "more than")).ab.
12. pilot.ti.
13. Pilot projects/
14. (clinical trial or controlled clinical trial or multicenter study).pt.
15. (multicentre or multicenter or multi-centre or multi-center).ti.
16. random$.ti,ab. or controlled.ti.
17. (control adj3 (area or cohort? or compare? or condition or design or
group? or intervention? or participant? or study)).ab. not (controlled
clinical trial or randomized controlled trial).pt.
18. evaluation studies as topic/ or prospective studies/ or retrospective
studies/
19. (utili?ation or programme or programmes).ti.
20. (during adj5 period).ti,ab.
21. ((strategy or strategies) adj2 (improv$ or education$)).ti,ab.
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22. "comment on".cm. or review.pt. or (review not "peer review$").ti. or
randomized controlled trial.pt.
23. (rat or rats or cow or cows or chicken? or horse or horses or mice or
mouse or bovine or animal?).ti.
24. exp animals/ not humans.sh.
25. (or/1-21) not (or/22-24)
26. exp exercise/ or exercise tolerance/ or exp Exercise Movement
Techniques/ or exp Exercise Therapy/ or (physical* adj5 (fit* or
activ*)).mp. or exp physical endurance/ or exercis$.mp. or physical
condition$.mp. or motor activity/ or exp Sports/ or ((dance or resistance
or strength or flexibility or endurance or walk or physical or aerobic$ or
stamina) adj6 (train$ or program$ or therap$ or exercise$)).mp. or
interval training.mp. or sport$.mp. or movement therap$.mp. or muscle
stretching exercises/ or stretching.mp.
27. (Knowledge transfer or Implement$ or Integrat$ or Disseminat$ or
Adopt$ or Feasibility or Intervent$).mp. or Program Evaluation/ or
Information Dissemination/ or Barrier$.mp. or Facilitator$.mp. or
Guideline$.mp. or Evaluat$.mp. or Impact$.mp. or Concret$.mp. or
Effectuation.mp. or Execution.mp. or construct$.mp. or realiz$.mp. or
accomplish$.mp. or consummation.mp.
28. exp Neoplasms/ or neoplas$.mp. or cancer$.mp. or tumour$.mp. or
tumor$.mp. or malignan$.mp. or carcinoma$.mp.
29. 26 and 27 and 28
30. biology/
31. DNA/
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32. RNA/
33. 'molecular biology'.mp.
34. 30 or 31 or 32 or 33
35. 29 not 34
36. 25 and 35
37. limit 36 to (english language and humans and yr="2000 -Current")
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EMBASE
1. intervention?.ti. or (intervention? adj6 (clinician? or collaborat$ or
community or complex or DESIGN$ or doctor? or educational or family
doctor? or family physician? or family practitioner? or financial or GP or
general practice? or hospital? or impact? or improv$ or individuali?e? or
individuali?ing or interdisciplin$ or multicomponent or multi-component or
multidisciplin$ or multi-disciplin$ or multifacet$ or multi-facet$ or
multimodal$ or multi-modal$ or personali?e? or personali?ing or
pharmacies or pharmacist? or pharmacy or physician? or practitioner? or
prescrib$ or prescription? or primary care or professional$ or provider? or
regulatory or regulatory or tailor$ or target$ or team$ or usual care)).ab.
2. (pre-intervention? or preintervention? or "pre intervention?" or postintervention? or postintervention? or "post intervention?").ti,ab.
3. (hospital$ or patient?).hw. and (study or studies or care or health$ or
practitioner? or provider? or physician? or nurse? or nursing or
doctor?).ti,hw.
4. demonstration project?.ti,ab.
5. (pre-post or "pre test$" or pretest$ or posttest$ or "post test$" or (pre
adj5 post)).ti,ab.
6. (pre-workshop or post-workshop or (before adj3 workshop) or (after
adj3 workshop)).ti,ab.
7. trial.ti. or ((study adj3 aim?) or "our study").ab.
8. (before adj10 (after or during)).ti,ab.

233

Implementing

Phys ic al

Canc er

Rehabilitation

9. (time points adj3 (over or multiple or three or four or five or six or
seven or eight or nine or ten or eleven or twelve or month$ or hour? or
day? or "more than")).ab.
10. pilot.ti. or (pilot adj (project? or study or trial)).ab.
11. (multicentre or multicenter or multi-centre or multi-center).ti.
12. random$.ti,ab. or controlled.ti.
13. (control adj3 (area or cohort? or compare? or condition or design or
group? or intervention? or participant? or study)).ab.
14. ((evaluation or prospective or retrospective) adj study).ti,ab.
15. (utili?ation or programme or programmes).ti.
16. (during adj5 period).ti,ab.
17. ((strategy or strategies) adj2 (improv$ or education$)).ti,ab.
18. *experimental design/ or *pilot study/ or quasi experimental study/
19. ("quasi-experiment$" or quasiexperiment$ or "quasi random$" or
quasirandom$ or "quasi control$" or quasicontrol$ or ((quasi$ or
experimental) adj3 (method$ or study or trial or design$))).ti,ab.
20. ("time series" adj2 interrupt$).ti,ab.
21. or/1-20
22. (rat or rats or cow or cows or chicken? or horse or horses or mice or
mouse or bovine or animal?).ti.
23. (exp animals/ or exp invertebrate/ or animal experiment/ or animal
model/ or animal tissue/ or animal cell/ or nonhuman/) and (human/ or
normal human/ or human cell/)
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24. (exp animals/ or exp invertebrate/ or animal experiment/ or animal
model/ or animal tissue/ or animal cell/ or nonhuman/) not 23
25. 21 not (or/22,24)
26. exp exercise/
27. exercise tolerance/
28. exp kinesiotherapy/
29. endurance/
30. motor activity/
31. exp sport/
32. stretching exercise/
33. ((physical* adj5 (fit* or activ*)) or exercis$ or physical condition$ or
((dance or resistance or strength or flexibility or endurance or walk or
physical or aerobic$ or stamina) adj6 (train$ or program$ or therap$ or
exercise$)) or interval training or sport$ or movement therap$ or
stretching).mp.
34. 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33
35. exp health care quality/
36. information dissemination/
37. (Knowledge transfer or Implement$ or Integrat$ or Disseminat$ or
Adopt$ or Feasibility or Intervent$ or Barrier$ or Facilitator$ or
Guideline$ or Evaluat$ or Impact$ or Concret$ or Effectuation or
Execution or construct$ or realiz$ or accomplish$ or consummation).mp.
38. 35 or 36 or 37
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39. exp neoplasm/
40. (neoplas* or cancer* or tumour* or tumor* or malignan* or carcino* or
carcinoma*).mp.
41. 39 or 40
42. 34 and 38 and 41
43. biology/
44. exp DNA/
45. exp RNA/
46. exp molecular biology/
47. 43 or 44 or 45 or 46
48. 42 not 47
49. 25 and 48
50. limit 49 to (human and english language and yr="2000 -Current")
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CINAHL
Search
Terms Search Options

Actions

S50

S24 AND S49

Limiters Published Date:
2000010120131231; English
Language; Human
Search modes Boolean/Phrase

S49

S43 NOT S48

Search modes Boolean/Phrase

S48

S44 OR S45 OR S46 OR S47

Search modes Boolean/Phrase

S47

(MH "Molecular Biology+")

Search modes Boolean/Phrase

S46

(MH "RNA")

Search modes Boolean/Phrase

S45

(MH "DNA")

Search modes Boolean/Phrase

S44

(MH "Biology")

Search modes Boolean/Phrase

S43

S36 AND S39 AND S42

Search modes Boolean/Phrase

S42

S40 OR S41

Search modes Boolean/Phrase

S41

TX neoplas* or cancer* or tumour* or tumor* or
malignan* or carcino* or carcinoma*

Search modes Boolean/Phrase

S40

(MH "Neoplasms+")

Search modes Boolean/Phrase

S39

S37 OR S38

Search modes Boolean/Phrase
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S38

TX (Knowledge transfer or Implement* or Integrat* Search modes or Disseminat* or Adopt* or Feasibility or
Boolean/Phrase
Intervent*) or Barrier* or Facilitator* or Guideline*
or Evaluat* or Impact* or Concret* or Effectuation
or Execution or construct* or realiz* or
accomplish* or consummation

S37

(MH "Program Evaluation")

Search modes Boolean/Phrase

S36

S25 OR S26 OR S27 OR S28 OR S29 OR S30 OR S31
OR S32 OR S33 OR S34 OR S35

Search modes Boolean/Phrase

S35

TX ((dance or resistance or strength or flexibility or Search modes endurance or walk or physical or aerobic* or
Boolean/Phrase
stamina) W6 (train* or program* or therap* or
exercise*)) or interval training or sport* or
movement therap* or stretching

S34

(MH "Stretching")

Search modes Boolean/Phrase

S33

TX physical condition*

Search modes Boolean/Phrase

S32

TX exercis*

Search modes Boolean/Phrase

S31

TX (physical* W5 (fit* or activ*))

Search modes Boolean/Phrase

S30

(MH "Sports+")

Search modes Boolean/Phrase

S29

(MH "Motor Activity")

Search modes Boolean/Phrase

S28

(MH "Physical Endurance+")

Search modes Boolean/Phrase

S27

(MH "Therapeutic Exercise+")

Search modes Boolean/Phrase

S26

(MH "Exercise Tolerance+")

Search modes Boolean/Phrase
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Search modes Boolean/Phrase

S25

(MH "Exercise+")

S24

S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR Search modes S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15
Boolean/Phrase
OR S16 OR S17 OR S18 OR S19 OR S20 OR S21 OR
S22 OR S23

S23

TI ( (time points n3 over) or (time points n3
multiple) or (time points n3 three) or (time points
n3 four) or (time points n3 five) or (time points n3
six) or (time points n3 seven) or (time points n3
eight) or (time points n3 nine) or (time points n3
ten) or (time points n3 eleven) or (time points n3
twelve) or (time points n3 month*) or (time points
n3 hour*) or (time points n3 day*) or (time points
n3 "more than") ) or AB ( (time points n3 over) or
(time points n3 multiple) or (time points n3 ...

S22

TI ( (control w3 area) or (control w3 cohort*) or
Search modes (control w3 compar*) or (control w3 condition) or Boolean/Phrase
(control w3 group*) or (control w3 intervention*)
or (control w3 participant*) or (control w3 study) )
or AB ( (control w3 area) or (control w3 cohort*) or
(control w3 compar*) or (control w3 condition) or
(control w3 group*) or (control w3 intervention*)
or (control w3 participant*) or (control w3 study) )
OR (MH "Clinical Trials+")

S21

TI ( multicentre or multicenter or multi-centre or
multi-center ) or AB random*

Search modes Boolean/Phrase

S20

TI random* OR controlled

Search modes Boolean/Phrase

S19

TI ( trial or (study n3 aim) or "our study" ) or AB (
(study n3 aim) or "our study" )

Search modes Boolean/Phrase

S18

TI ( pre-workshop or preworkshop or postworkshop or postworkshop or (before n3
workshop) or (after n3 workshop) ) or AB ( preworkshop or preworkshop or post-workshop or

Search modes Boolean/Phrase

Search modes Boolean/Phrase
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postworkshop or (before n3 workshop) or (after n3
workshop) )
Search modes Boolean/Phrase

S17

TI ( demonstration project OR demonstration
projects OR preimplement* or pre-implement* or
post-implement* or postimplement* ) or AB (
demonstration project OR demonstration projects
OR preimplement* or pre-implement* or postimplement* or postimplement* )

S16

(intervention n6 clinician*) or (intervention n6
Search modes community) or (intervention n6 complex) or
Boolean/Phrase
(intervention n6 design*) or (intervention n6
doctor*) or (intervention n6 educational) or
(intervention n6 family doctor*) or (intervention n6
family physician*) or (intervention n6 family
practitioner*) or (intervention n6 financial) or
(intervention n6 GP) or (intervention n6 general
practice*) Or (intervention n6 hospital*) or
(intervention n6 impact*) Or (intervention n6
improv*) or (intervention n6 ...

S15

TI ( collaborativ* or collaboration* or tailored or
Search modes personalised or personalized ) or AB ( collaborativ* Boolean/Phrase
or collaboration* or tailored or personalised or
personalized )

S14

TI pilot

Search modes Boolean/Phrase

S13

(MH "Pilot Studies")

Search modes Boolean/Phrase

S12

AB "before-and-after"

Search modes Boolean/Phrase

S11

AB time series

Search modes Boolean/Phrase

S10

TI time series

Search modes Boolean/Phrase

S9

AB ( before* n10 during or before n10 after OR

Search modes -
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During n5 period) or TI ( before* n10 during or
before n10 after OR During n5 period)

Boolean/Phrase

S8

TI ( (time point*) or (period* n4 interrupted) or
(period* n4 multiple) or (period* n4 time) or
(period* n4 various) or (period* n4 varying) or
(period* n4 week*) or (period* n4 month*) or
(period* n4 year*) ) or AB ( (time point*) or
(period* n4 interrupted) or (period* n4 multiple)
or (period* n4 time) or (period* n4 various) or
(period* n4 varying) or (period* n4 week*) or
(period* n4 month*) or (period* n4 year*) )

Search modes Boolean/Phrase

S7

TI ( ( quasi-experiment* or quasiexperiment* or
Search modes quasi-random* or quasirandom* or quasi control* Boolean/Phrase
or quasicontrol* or quasi* W3 method* or quasi*
W3 study or quasi* W3 studies or quasi* W3 trial
or quasi* W3 design* or experimental W3
method* or experimental W3 study or
experimental W3 studies or experimental W3 trial
or experimental W3 design* ) ) or AB ( ( quasiexperiment* or quasiexperiment* or quasirandom* or quasirandom* or quasi control* or
quasicontrol* or quasi* W3 method* or quasi* W3
s ...

S6

TI pre w7 post or AB pre w7 post

Search modes Boolean/Phrase

S5

MH "Multiple Time Series" or MH "Time Series"

Search modes Boolean/Phrase

S4

TI ( (comparative N2 study) or (comparative N2
Search modes studies) or evaluation study or evaluation studies ) Boolean/Phrase
or AB ( (comparative N2 study) or (comparative N2
studies) or evaluation study or evaluation studies )

S3

MH “Experimental Studies” or MH “Community
Trials” or MH “Community Trials” or MH “PretestPosttest Design+” or MH “Quasi-Experimental
Studies+” OR MH “Pilot Studies” or MH “Policy
Studies+” OR MH “Multicenter Studies” OR (MH

Search modes Boolean/Phrase
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"Comparative Studies") OR (MH "Evaluation
Research+")
S2

TI ( pre-test* or pretest* or posttest* or post-test* Search modes ) or AB ( pre-test* or pretest* or posttest* or "post Boolean/Phrase
test* ) OR TI ( preimplement*" or pre-implement* )
or AB ( pre-implement* or preimplement* )

S1

TI ( intervention* or multiintervention* or multiintervention* or postintervention* or postintervention* or preintervention* or preintervention* ) or AB ( intervention* or
multiintervention* or multi-intervention* or
postintervention* or post-intervention* or
preintervention* or pre-intervention* )
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Supplement S2 Inclusion criteria
Population
Adult* cancer patients and HCPs involved in their care
*We have not included studies of non-adult populations due to the
differences in medical decision-making regarding children and adolescents,
including the roles of parents and guardians.

Study designs
We performed a narrative and quantitative synthesis. All study designs were
included in the narrative synthesis. The following study designs were
included in the quantitative synthesis:
Randomized controlled trials (RCTs)
Non-randomized controlled trials (NRCTs)
Controlled before-and-after (CBA) studies
Interrupted time series (ITS) and repeated-measure studies.
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Type of implementation strategies (IMSs)
The strategies are intended to improve PAU or participation in a PA program
during and after cancer treatment. We defined implementation as: any
planned process and systematic introduction of guidelines, new treatment
approaches or health behavior, meant to become a structural part of
patients’ lives and professional practice. We defined IMSs as interventions
designed to bring about changes in the behavior of HCPs, patients, or
healthcare organizations.
We considered any of the strategies detailed in the EPOC Taxonomy 2015
subgroup ‘IMSs’:
Interventions/ IMSs targeting healthcare organizations, such as strategies to
change the organizational culture
Interventions/ IMSs targeting HCPs, such as distribution of educational
material, or strategies with interactive elements such as audit, feedback, and
reminder systems targeting the HCP
Interventions/ IMSs targeting specific types of practices, conditions, or
settings such as strategies specially targeting patients with cancer or acute
cardiac strokes, or health promotion campaigns in dental settings.
A disadvantage of the EPOC Taxonomy 2015 is that it only describes IMSs
targeting healthcare organizations, HCPs, practices, conditions, or settings.
IMSs targeting patients have been left out of this taxonomy. Since IMSs
directed at patients can be an important part of the complete range of
possible IMSs, we decided to add the category "Interventions/ IMSs targeting
patients" to the list of IMSs. We used the following subjects in the category
"Interventions/ IMSs targeting patients", derived from the subjects of the
category "Interventions/ IMSs targeting HCPs":
Distribution of educational materials
Educational meetings
Counselling and/or advice from HCPs (opinion leaders) for exercises
Interactive elements, such as motivational interviewing or audit, feedback
and reminders
Discussions or use of forums and mass media.
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Type of outcomes
Primary outcome of effectiveness:
PAU: meaning PA performed by cancer patients/survivors. This could be
qualified by using a variety of measurements: the proportion of active or
inactive cancer patients and survivors; the proportion of cancer patients and
survivors meeting PA recommendations; frequency, duration, and intensity
of PA; estimated energy expenditure (in calories), and proportion of
adherence to PA.
Secondary outcomes:
Patients:
Physical fitness
QoL
Fatigue
Mental health.
HCPs:
Proportion of knowledge gained
Proportion of recommendations and intention to advise patients about
performing PA during and after cancer
Proportion of referral to a PA program and/or intention to referral.

Period of follow-up
We classified the outcomes in short-term and long-term periods of followup. Outcomes for follow-up for the first 6 months or less were classified in
one group and outcomes for more than 6 months of follow-up were
classified in another group.

Abbreviations: IMS, implementation strategy; PA, physical activity; PAU, physical activity
uptake; HCP, healthcare professional; EPOC, Effective Practice and Organization of Care
Group; QoL, quality of life.
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Supplement S3 Flow chart of the literature search
and study selection
Records identified in database

Additional records identified through other

search (n=11,837)

sources (n=4)

Records remaining after duplicate
removal (n=9381)

Records excluded (n=2460)

Record titles screened (N=9381)

Records excluded (n=8729)

Record abstracts screened (n=652)

Records excluded (n=537)
Reason for excluding 97 full-text

Full-text articles assessed for
eligibility (n=115)

articles
No cancer (n=2)
No strategy (n=4)
Reviews or meta-analyses (n=6)

Articles included in narrative
synthesis (n=18)

Designs or protocols (n=8)
No quantitative effects study
(n=11)
No outcomes for physical activity
uptake (n=66)

Studies included in narrative
synthesis (n=14)

Full-text articles excluded
Effective Practice and
Organization of Care (EPOC)
Group rules (n=5)
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Supplement S4A Study characteristics of the
included studies
Study
Study design
Patient’s clinical problems
Participants
Patient characteristics
- Mean age (SD or Range)
- Gender
- Ethnicity
Professional characteristics
- Profession
- Level of training
- Clinical specialty
- Age
- Time since graduation
Numbers included in study
- Patients
- Providers
- Practices
- Hospitals
- Episodes of care
- Communities
Sedentary patients
During or after primary
cancer treatment
Country

Bennett et al, 2007
RCT
All malignancies, mainly breast cancer
Patient characteristics
Age in years:
Intervention group 56 (SD 9) and control
group 60 (SD 11) (range for total group 37–
85)
Gender: 11% male
Ethnicity: 98% white

Patients: in 56 communities and 1 region

Yes
After
New Zealand
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Study
Study design
Patient’s clinical problems
Participants
Patient characteristics
- Mean age (SD or Range)
- Gender
- Ethnicity
Professional characteristics
- Profession
- Level of training
- Clinical specialty
- Age
- Time since graduation
Numbers included in study
- Patients
- Providers
- Practices
- Hospitals
- Episodes of care
- Communities
Sedentary patients
During or after primary
cancer treatment
Country
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Damush et al, 2006
Uncontrolled observational study (beforeand-after)
Breast cancer
Patient characteristics
Age in years: 60
Gender: female
Ethnicity: 91% Caucasian

Patients: 34
Hospitals: 2

No
After
USA
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Study
Study design
Patient’s clinical problems
Participants
Patient characteristics
- Mean age (SD or Range)
- Gender
- Ethnicity
Professional characteristics
- Profession
- Level of training
- Clinical specialty
- Age
- Time since graduation
Numbers included in study
- Patients
- Providers
- Practices
- Hospitals
- Episodes of care
- Communities
Sedentary patients
During or after primary
cancer treatment
Country

Jones et al, 2004 & 2005
RCT
Breast cancer
Patient characteristics
Age in years: 56 (SD 12)
Gender: female
Ethnicity: unclear

Patients: 450

No
During
Canada
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Study
Study design
Patient’s clinical problems
Participants
Patient characteristics
- Mean age (SD or Range)
- Gender
- Ethnicity
Professional characteristics
- Profession
- Level of training
- Clinical specialty
- Age
- Time since graduation
Numbers included in study
- Patients
- Providers
- Practices
- Hospitals
- Episodes of care
- Communities
Sedentary patients
During or after primary
cancer treatment
Country
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Ligibel et al, 2010
Uncontrolled observational study
(before-and-after)
Breast cancer
Patient characteristics
Age in years: mean 47 (SD 7)
Gender: female
Ethnicity: unclear

Patients: 41
Hospitals: 1

Yes
During
USA
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Study
Study design
Patient’s clinical problems
Participants
Patient characteristics
- Mean age (SD or Range)
- Gender
- Ethnicity
Professional characteristics
- Profession
- Level of training
- Clinical specialty
- Age
- Time since graduation
Numbers included in study
- Patients
- Providers
- Practices
- Hospitals
- Episodes of care
- Communities
Sedentary patients
During or after primary
cancer treatment
Country

McGuire et al, 2011
Uncontrolled observational study
(primary study RCT design)
Breast cancer
Patient characteristics
Age in years: mean 59
Gender: female
Ethnicity: unclear

Patients: 120
Hospitals: 1

No
After
USA
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Study
Study design
Patient’s clinical problems
Participants
Patient characteristics
- Mean age (SD or Range)
- Gender
- Ethnicity
Professional characteristics
- Profession
- Level of training
- Clinical specialty
- Age
- Time since graduation
Numbers included in study
- Patients
- Providers
- Practices
- Hospitals
- Episodes of care
- Communities
Sedentary patients
During or after primary
cancer treatment
Country
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Ottenbacher et al, 2012
RCT
Breast and prostate cancer
Patient characteristics
Age in years: mean 57 (SD 12)
Gender: 41% male
Ethnicity: 83% white

Patients: 400
Communities or regions: North America

Yes
After
USA

Review

Study
Study design
Patient’s clinical problems
Participants
Patient characteristics
- Mean age (SD or Range)
- Gender
- Ethnicity
Professional characteristics
- Profession
- Level of training
- Clinical specialty
- Age
- Time since graduation
Numbers included in study
- Patients
- Providers
- Practices
- Hospitals
- Episodes of care
- Communities
Sedentary patients
During or after primary
cancer treatment
Country

Pinto et al, 2005 & 2008a
RCT
Breast cancer
Patient characteristics
Age in years: Overall mean 53 (SD 10);
control-group mean 53; and interventiongroup mean 53
Gender: female
ethnicity: 98% white in intervention group
and 93% white in control group

Patients: 86

Yes
After
USA
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Study
Study design
Patient’s clinical problems
Participants
Patient characteristics
- Mean age (SD or Range)
- Gender
- Ethnicity
Professional characteristics
- Profession
- Level of training
- Clinical specialty
- Age
- Time since graduation
Numbers included in study
- Patients
- Providers
- Practices
- Hospitals
- Episodes of care
- Communities
Sedentary patients
During or after primary
cancer treatment
Country
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Pinto et al, 2008b
Uncontrolled observational study
Breast cancer
Patient characteristics
Age: mean 53 years (SD 9)
Gender: female
Ethnicity: 100% white
Professional characteristics
Profession: other provider American
Cancer society
Level of training: in training (practicing
under supervision)
Clinical specialty: oncology departments
Age in years: mean 57
Time since graduation: in training
Patients: 25

Yes
After
USA
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Study
Study design
Patient’s clinical problems
Participants
Patient characteristics
- Mean age (SD or Range)
- Gender
- Ethnicity
Professional characteristics
- Profession
- Level of training
- Clinical specialty
- Age
- Time since graduation
Numbers included in study
- Patients
- Providers
- Practices
- Hospitals
- Episodes of care
- Communities
Sedentary patients
During or after primary
cancer treatment
Country

Pinto et al, 2013
RCT
Breast cancer
Patient characteristics
Age in years: mean 60 (SD 10)
Gender: female
Ethnicity: unclear
Professional characteristics
Profession: physicians
Level of training: unclear
Clinical specialty: internal medicine,
surgery
Age in years: 51 (SD 10)
Time since graduation: 16 years (SD 9) in
practice
Patients: 192

Yes
After
USA
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Study
Study design
Patient’s clinical problems
Participants
Patient characteristics
- Mean age (SD or Range)
- Gender
- Ethnicity
Professional characteristics
- Profession
- Level of training
- Clinical specialty
- Age
- Time since graduation

Numbers included in study
- Patients
- Providers
- Practices
- Hospitals
- Episodes of care
- Communities
Sedentary patients
During or after primary
cancer treatment
Country
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Purcell et al, 2011
RCT
Breast cancer, prostate cancer, Melanoma,
Head and Neck cancer and other diagnosis
Patient characteristics
Age in years:
intervention group 1: mean 57 (SD 12);
intervention group 2: 59 (SD 13);
intervention group 3: 58 (SD 14);
intervention group 4: 58 (SD 12);
intervention group 5: 61 (SD 2) and control
group: 57 (SD 3)
Gender: intervention group 1: 49% male;
intervention group 2: 56% male;
intervention group 3: 50% male;
intervention group 4: 55% male;
intervention group 5: 48% male and control
group: 61% male
Ethnicity: 73% Australian in intervention
group 1; 84% Australian in intervention
group 2; 82% Australian in intervention
group; 75% Australian in intervention group
4; 81% Australian in intervention group 5;
86% Australian in control group:
d: other (specify)
Please note that groups of demographic
assessment are different from randomization
groups

Patients: 110
Hospitals: 1

No
After
Australia
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Study
Study design
Patient’s clinical problems
Participants
Patient characteristics
- Mean age (SD or Range)
- Gender
- Ethnicity
Professional characteristics
- Profession
- Level of training
- Clinical specialty
- Age
- Time since graduation
Numbers included in study
- Patients
- Providers
- Practices
- Hospitals
- Episodes of care
- Communities
Sedentary patients
During or after primary
cancer treatment
Country

Rabin et al, 2012
RCT
All tumors
Patient characteristics
Age in years: 32 (SD 6)
Gender: 56% female
Ethnicity: 94% white

Patients: 18
Hospitals: 2

Yes
After
USA
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Study
Study design
Patient’s clinical problems
Participants
Patient characteristics
- Mean age (SD or Range)
- Gender
- Ethnicity
Professional characteristics
- Profession
- Level of training
- Clinical specialty
- Age
- Time since graduation
Numbers included in study
- Patients
- Providers
- Practices
- Hospitals
- Episodes of care
- Communities
Sedentary patients
During or after primary
cancer treatment
Country
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Vallance et al, 2007 & 2008a & 2008b
RCT
Breast cancer
Patient characteristics
Age in years: 58 (range 30–90)
Gender: female
Ethnicity: unclear

Patients: 377

No
After
Canada
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Study
Study design
Patient’s clinical problems
Participants
Patient characteristics
- Mean age (SD or Range)
- Gender
- Ethnicity
Professional characteristics
- Profession
- Level of training
- Clinical specialty
- Age
- Time since graduation
Numbers included in study
- Patients
- Providers
- Practices
- Hospitals
- Episodes of care
- Communities
Sedentary patients
During or after primary
cancer treatment
Country

Waart van et al, 2015
RCT
Breast cancer (colon cancer not analyzed)
Patient characteristics
Age in years: mean 51 (SD 9)
Gender: 1% male
Ethnicity: unclear

Patients: 230

No
During
Netherlands
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Study
Study design

Windsor et al, 2009
Uncontrolled observational study

Patient’s clinical problems

Mainly breast, female organ and urogenital
organ malignancies
Patient characteristics
Age in years: mean 63 ( range 27–82 years)
Gender: 56% male
Ethnicity: unclear

Participants
Patient characteristics
- Mean age (SD or Range)
- Gender
- Ethnicity
Professional characteristics
- Profession
- Level of training
- Clinical specialty
- Age
- Time since graduation
Numbers included in study
- Patients
- Providers
- Practices
- Hospitals
- Episodes of care
- Communities
Sedentary patients
During or after primary
cancer treatment
Country
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Patients: 205
Hospitals: 1

No
During
UK

Review

Total quantitative analysis
Study design
Patient’s clinical problems

Participants
Patient characteristics
- Mean age (SD or Range)
- Gender
- Ethnicity
Professional characteristics
- Profession
- Level of training
- Clinical specialty
- Age
- Time since graduation
Numbers included in study
- Patients
- Providers
- Practices
- Hospitals
- Episodes of care
- Communities
Sedentary patients
During or after primary
cancer treatment
Country

RCT: 9
Uncontrolled observational study: 5
Breast cancer: 5
Prostate cancer: 0
Mixed or
unspecified tumors: 4
Patients: 8
Professionals: 0
Combination: 1
Gender:
Female: 4
Male: 0
Combination: 5
Unclear: 0
Ethnicity:
White:4
Unclear: 5
Patients: 18–450

Yes: 5
No: 4
During: 2
After: 7
USA/Canada: 4
Europe: 1
Australia: 3
New Zealand: 1
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Physical

Cancer

Rehabilitation

Abbreviations: BFI, brief fatigue inventory; CBT, cognitive behavioral intervention; MET,
metabolic equivalent, MVPA, moderate to vigorous physical activity; PA, physical activity
QoL, quality of life; RCT, Randomized controlled trail; RFES, pre-radiotherapy fatigue
education and support SD, standard deviation; TPB, theory of planned behavior, USA,
United States of America; UK, United Kingdom.

We included 14 studies and 18 articles.
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Review

Supplement S4B Study characteristics of the
included studies
Study
Implementation strategy

Format strategy
Individual or group delivery
Delivered strategy
Timing, frequency, and duration of
strategy
Type of Targeted Behavior
Main outcome indicators for
patients

Bennett et al, 2007
Group 1
Patient intervention; motivating
tools (person-to-person counselling
with motivational interviewing and
pedometer
Group 2
Other attention for control group
Person to person (face to face and
phone) and computer interactive
(pedometer)
Individual
Physical activity counsellor
1 Counselling session of 30 min. at
start and
phone counselling at 2 weeks, 2
months, and 5 months
Patient outcome
Physical activity (caloric expenditure
per week)
Aerobic fitness, physical and mental
health, fatigue, and self-efficacy
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Implementing

Physical

Cancer

Study
Implementation strategy

Format strategy
Individual or group delivery
Delivered strategy
Timing, frequency, and duration of
strategy

Type of Targeted Behavior
Main outcome indicators for
patients
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Rehabilitation

Damush et al, 2006
Group 1
Patient interventions:
a. Educational meetings, selfmanagement sessions
b. Local consensus processes, followup telephone calls
c. Contract, goal setting, and
behavioral contracting using weekly
contracts
d. Material delivery, training
activities, pedometers, and
TheraBand’s
Person to person,
computer/interactive (pedometer
and TheraBand’s) and phone
Individual and group
Research worker
a. One Session 3 times weekly (first 3
weeks)
b. Phone call 3 times in weeks 3, 4,
and 10 for 15 min.
c. Unclear
Patient outcome
Exercise activities (type, frequency
and duration):
Last 4 weeks, 2-min. step test, chair
stand test, arm curl test, chair sitand-reach test, back-scratch test,
and 8-foot up-and-go test
QoL, fatigue, and self-efficacy

Review

Study
Implementation strategy

Format strategy
Individual or group delivery
Delivered strategy
Timing, frequency, and duration of
strategy
Type of Targeted Behavior
Main outcome indicators for
patients

Jones et al, 2004 & 2005
Group 1
a. Patient interventions; distribution
of educational material; exercise
recommendation of present national
guideline
b. Patient interventions; distribution
of educational material; contact
information (business card) for free
fitness consultation
c. Patient interventions; local opinion
leaders; recommendation oncologist
Group 2
Patient interventions; distribution of
educational material; exercise
recommendation present in national
guideline
Group 3
Standard practice control
Paper and person to person (face to
face)
Individual
Oncologist
Once
Patient outcome
Recall recommendation, oncologist
recommendation, MET per week,
TPB outcomes; normative belief,
attitude, subjective norm, perceived
behavioral control and intention
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Implementing

Physical

Cancer

Study
Implementation strategy

Format strategy
Individual or group delivery
Delivered strategy
Timing, frequency, and duration of
strategy
Type of Targeted Behavior
Main outcome indicators for
patients
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Rehabilitation

Ligibel et al, 2010
Group 1
a. Patient intervention; local opinion
leader; advice
b. Patient intervention; audit and
feedback; pedometer
c. Patient intervention; audit and
feedback; heart rate monitor
d. Patient intervention; counselling;
person-to-person meeting;
physiologist,
e. Patient intervention; counselling;
counselling phone
Person to person, paper and
computer/interactive (pedometer
and heart rate monitor)
Individual
Research worker and exercise
physiologist
12 weeks
Paper given once
1 counselling meeting at baseline
Semi-scripted weekly calls
Patient outcome
Min. of exercise/week, Cardiorespiratory fitness (modified Bruce
treadmill test), anthropometric
measures, QoL, fatigue, timing of
end-of-study measures in relation to
treatment end, body image, weight
perceptions, and appearance
investment

Review

Study
Implementation strategy

Format strategy
Individual or group delivery
Delivered strategy
Timing, frequency, and duration of
strategy
Type of Targeted Behavior
Main outcome indicators for
patients

McGuire et al, 2011
Group 1
a. Patient interventions; a CBT via
phone calls; and home visits
(support, promoting knowledge and
skills, promoting self-efficacy, and
providing feedback)
b. exercise program home-based first
1–8 months and exercise fitness
centers for months 9–24
Person to person (face to face and
phone)
Individual
Exercise trainers and research nurses
Once in the 1st month and twice in
the 9th month
Exercise: 24 months
Patient outcome
Adherence to exercise

269

Implementing

Physical

Cancer

Study
Implementation strategy

Format strategy
Individual or group delivery
Delivered strategy
Timing, frequency, and duration of
strategy
Type of Targeted Behavior
Main outcome indicators for
patients
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Rehabilitation

Ottenbacher et al, 2012
Group 1
Patient intervention: distribution of
educational material; tailored
printed and posted diet and exercise
interventions
Group 2
Patient intervention: distribution of
educational material; standardized
printed and posted diet and exercise
interventions
Paper
Individual
Unclear
Once
Patient outcome
Median number of min. of MVPA

Review

Study
Implementation strategy

Format strategy

Individual or group delivery
Delivered strategy
Timing, frequency, and duration of
strategy

Type of Targeted Behavior
Main outcome indicators for
patients

Pinto et al, 2005 & 2008a
Group 1
Patient intervention; individual
counselling
Group 2
Contact control
Tailored person to person ( face to
face and phone) paper (home logs)
and computer/interactive
(pedometer)
Individual
Research worker
Face to face once
12 weeks weekly phone (mean 14
min., SD 6 min.)
Control (mean 6 min. SD 4 min.)
After the 12 weeks monthly phone
calls for 3 months
12 weeks weekly mail
Patient outcome
Minutes of PA, fatigue, PA, fitness,
vigor, motivational readiness and
meeting PA guidelines
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Implementing

Physical

Cancer

Study
Implementation strategy

Format strategy
Individual or group delivery
Delivered strategy
Timing, frequency, and duration of
strategy
Type of Targeted Behavior
Main outcome indicators for
patients
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Rehabilitation

Pinto et al, 2008b
Group 1
Patient intervention; motivational
tools (PA tip sheets, pedometer and
PA counselling via phone)
Person to person (phone), paper and
computer/interactive (pedometer)
Individual
ACS volunteers are trained by
research group
1 information package
12 weeks of weekly phone calls
Patient outcome
Number of calls (feasibility), PA,
fatigue, QoL, and vigor

Review

Study
Implementation strategy

Format strategy
Individual or group delivery
Delivered strategy

Timing, frequency, and duration of
strategy
Type of Targeted Behavior
Main outcome indicators for
patients

Pinto et al, 2013
Group 1
a. Patient intervention; local opinion
leaders; augmenting oncology
healthcare professionals’ advice for
PA
b. Patient intervention; individual
counselling
Group 2
Contact control
Person to person and paper
Individual
Oncologists and surgeons gave
advice, research group members did
the follow-up calls, and oncologists
and surgeons were trained by
research group
Person to person 5 min.
1 paper
Patient outcome
Amount moderate-intensity PA,
achieving PA guidelines, motivational
readiness for PA, fatigue, and
physical functioning
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Physical
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Study
Implementation strategy

Format strategy
Individual or group delivery
Delivered strategy
Timing, frequency, and duration of
strategy

Type of Targeted Behavior
Main outcome indicators for
patients
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Rehabilitation

Purcell et al, 2011
Group 1
Patient intervention; distribution of
educational materials; pre- and postradiotherapy, fatigue education, and
support (RFES)
Group 2
Patient intervention; distribution of
educational materials; pre-RFES only
Group 3
Patient intervention; distribution of
educational materials; post-RFES
only
Group 4
Standard practice control
Person to person (face to face and
phone), paper and audio-visual
Individual and group
Research worker
Pre-session
1week before radiotherapy (60-min.
presentation)
Post-session
1-2 weeks after handbook
and
2 and 4 weeks after follow-up call
Patient outcome
Fatigue, physical activity
participation: vigorous to moderate
physical activity participation,
walking levels and return to pretreatment levels of paid work

Review

Study
Implementation strategy

Format strategy
Individual or group delivery
Delivered strategy
Timing, frequency, and duration of
strategy
Type of Targeted Behavior
Main outcome indicators for
patients

Rabin et al, 2012
Group 1
Patient interventions,
PA website - Step into Motion (SIM):
a. distribution of educational
materials (information website)
b. audit and feedback (theoretical
feedback based on questionnaires)
c. Local consensus processes (forum),
d. reminder (weekly emails asking
about any physical symptoms)
Group 2
Control, patient intervention,
distribution of educational materials
(three website links given)
Computer/interactive
Individual
Computer system
Frequency: once;
duration 12 wks.
Patient outcome
Satisfaction, usefulness, PA, and
psychological outcomes
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Physical

Cancer

Study
Implementation strategy

Format strategy
Individual or group delivery
Delivered strategy
Timing, frequency, and duration of
strategy
Type of Targeted Behavior
Main outcome indicators for
patients
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Rehabilitation

Vallance et al, 2007 & 2008a
& 2008b
Group 1
Patient intervention; distribution of
educational materials; a standard
public health recommendation for
PA
Group 2
Patient intervention; distribution of
educational materials; previously
developed breast cancer-specific PA
print materials
Group 3
Patient intervention; audit and
feedback; a step pedometer
Group 4
a. Patient intervention; distribution
of educational materials; breast
cancer-specific print materials
b. patient intervention; audit and
feedback; step pedometer
Paper and computer/interactive
(pedometer)
Individual
Research worker
Recommendation and information 1
time
Pedometer 12 weeks
Patient outcome
Self-reported moderate to vigorous
PA, self-reported, brisk walking, QoL,
fatigue, PA min./week, brisk walking
min./week, QoL and fatigue

Review

Study
Implementation strategy

Format strategy
Individual or group delivery
Delivered strategy
Timing, frequency, and duration of
strategy

Type of Targeted Behavior
Main outcome indicators for
patients

Waart van et al, 2015
Group 1
a. Patient intervention; diary
b. Patient intervention; counselling;
person to person counselling
c. Patient intervention; tailored written
information with behavioral
reinforcement techniques
Group 2
a. Patient intervention; diary
b. Patient intervention; motivation
advice
with physical exercise program
Group 3
Standard practice control
Person to person and paper
Individual and group
Group 1 other nurse
Group 2 physiologist
Group 1
diary discussion each chemotherapy
cycle.
Group 2
Twice a week 20 min. of strength
training and 30 min. of aerobics
Both interventions started with the
first cycle of chemotherapy and
continued until 3 weeks after the last
cycle.
Patient outcome
Cardio-respiratory fitness, upper body
strength, lower muscle strength,
fatigue, QoL, psychological distress,
self-reported physical activity level,
functioning in daily life, quality of
sleep, return to work, chemotherapy
dose, adverse effects of chemotherapy
and compliance exercise program
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Study
Implementation strategy

Format strategy
Individual or group delivery
Delivered strategy
Timing, frequency, and duration of
strategy
Type of Targeted Behavior
Main outcome indicators for
patients
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Rehabilitation

Windsor et al, 2009
Group 1
a. Patient intervention; distribution
of educational materials; folder
exercise in relationship fatigue
b. Patient intervention; distribution
of educational materials; leaflet on
home exercises
c. Patient intervention; distribution
of educational materials; guide
d. Patient intervention; distribution
of educational materials; flyer
workshop on fatigue management
Person to person and paper
Individual and group
Other, clinician
Once
Patient outcome
Patients’ comments, usefulness,
exercise, BFI and fatigue

Review

Total narrative analysis
Implementation strategy
Format strategy

Individual or group delivery
Delivered strategy

Timing, frequency, and duration of
strategy
Type of Targeted Behavior
Main outcome indicators for
patients

Person to person: 11
Paper: 8
Computer: 7
Audio: 1
Individual: 10
Mixed: 4
Combination: 5
Researcher: 4
Unclear: 1
Physician: 2
PT/counsellor: 1
Computer: 1
Usually once
Patient outcome
Multiple

Abbreviations: BFI, brief fatigue inventory; CBT, cognitive behavioral intervention; MET,
metabolic equivalent, MVPA, moderate to vigorous physical activity; PA, physical activity
QoL, quality of life; RCT, Randomized controlled trail; RFES, pre-radiotherapy fatigue
education and support SD, standard deviation; TPB, theory of planned behavior, USA,
United States of America; UK, United Kingdom.

We included 14 studies and 18 articles.
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Supplement S5A Quality characteristics of the
included randomized controlled trials
Study

Study Reimbursement
design
system

Proportion
of eligible
providers
(or
allocation
units)
31%
(56/179)

Unit of
allocation/analysis

Bennett et
al, 2007

RCT

Unclear

Patients

Jones et al,
2004 &
2005

RCT

Unclear

94%
(450/481)

Patients

Ottenbacher
et al, 2012

RCT

Unclear

82%
(444/543)

Patients

Pinto et al,
2005 &
2008a

RCT

Unclear

70%
(86/123)

Patients
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Study Reimbursement
design
system

Rehabilitation

Proportion
of eligible
providers
(or
allocation
units)
71%
(192/270)

Unit of
allocation/analysis

Pinto et al,
2013

RCT

Unclear

Purcell et al,
2011

RCT

Unclear

38%
(110/293)

Patients

Rabin et al,
2012

RCT

Unclear

66%
(18/27)

Patients

Vallance et
al, 2007 &
2008a &
2008b

RCT

Unclear

95%
(377/398)

Patients

Waart van
et al, 2015

RCT

unclear

44%
(230/524)

Patients

Total EPOC

RCT: 9

Unclear: 9

(range
31-95%)

Patients

Abbreviations: PA, Physical activity; RCT, randomized controlled trail.
The data for this table were taken from 13 articles and 9 original studies.
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Supplement S5B Quality characteristics of the
included randomized controlled trials
Study

Bennett et al, 2007

Power calculation

Done

Quality criteria

1. Concealment of allocation: done
(computer)
2. Follow-up of professionals: unclear
3. Follow-up of patients and episodes of
care: done (55/56)
4. Blinding assessment: not done
5. Baseline measurement: not done
(differences in baseline primary
outcomes of regular physical activity)
6. Reliable primary-outcome measures:
not done
7. Protection against contamination: not
done
Unclear

Consumer involvement
Prospective identification by
investigators of barriers to
change

Unclear
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Implementing

Physical

Cancer

Rehabilitation

Study

Jones et al, 2004 & 2005

Power calculation

Unclear

Quality criteria

1. Concealment of allocation: done
(computer-generated random numbers
list and random numbers table)
2. Follow-up of professionals: unclear
3. Follow-up of patients and episodes of
care: not done 73% (329 of 450)
4. Blinding assessment: unclear
5. Baseline measurement: done (only
one group was more likely to be
premenopausal)
6. Reliable primary-outcome measures:
unclear
7. Protection against contamination: not
done
Unclear

Consumer involvement
Prospective identification by
investigators of barriers to
change
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Unclear

Review

Study

Ottenbacher et al, 2012

Power calculation

Unclear

Quality criteria

1. Concealment of allocation: done
2. Follow-up of professionals: unclear
3. Follow-up of patients and episodes of
care: done 90% (400/444)
4. Blinding assessment: unclear
5. Baseline measurement: done
6. Reliable primary-outcome measures:
not clear
7. Protection against contamination: not
done
Unclear

Consumer involvement
Prospective identification by
investigators of barriers to
change

Unclear
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Rehabilitation

Study

Pinto et al, 2005 & 2008a

Power calculation

Unclear

Quality criteria

1. Concealment of allocation: not done
(stratified by age and medical
treatment)
2. Follow-up of professionals: unclear
3. Follow-up of patients and episodes of
care: done 95% (82/86) and 92% (79/86)
4. Blinding assessment: unclear
5. Baseline measurement: not done
(differences in baseline outcomes)
6. Reliable primary-outcome measures:
unclear
7. Protection against contamination: not
done
Unclear

Consumer involvement
Prospective identification by
investigators of barriers to
change
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Review

Study

Pinto et al, 2013

Power calculation

Done

Quality criteria

1. Concealment of allocation: not done
(stratified by prior chemotherapy status
and PA level)
2. Follow-up of professionals: unclear
3. Follow-up of patients and episodes of
care: done 84% (162/192)
4. Blinding assessment: done
5. Baseline measurement: not done
(differences in baseline outcomes)
6. Reliable primary-outcome measures:
unclear
7. Protection against contamination: not
done
Unclear

Consumer involvement
Prospective identification by
investigators of barriers to
change

Unclear
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Physical

Cancer

Rehabilitation

Study

Purcell et al, 2011

Power calculation

Done

Quality criteria

1. Concealment of allocation: done
(computer)
2. Follow-up of professionals: not clear
3. Follow-up of patients and episodes of
care: done 82% (91/110)
4. Blinding assessment: done
5. Baseline measurement: not done
(differences in baseline outcomes)
6. Reliable primary-outcome measures:
unclear
7. Protection against contamination: not
done
Unclear

Consumer involvement
Prospective identification by
investigators of barriers to
change
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Unclear

Review

Study

Rabin et al, 2012

Power calculation

Unclear

Quality criteria

1. Concealment of allocation: unclear
2. Follow-up of professionals: unclear
3. Follow-up of patients and episodes of
care: not done (7/18)
4. Blinding assessment: unclear
5. Baseline measurement: done (only
marriage difference)
6. Reliable primary-outcome measures:
unclear
7. Protection against contamination: done
Unclear

Consumer involvement
Prospective identification by
investigators of barriers to
change

Lack of time, other commitments
(e.g., work), or a slow internet connection
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Physical

Cancer

Rehabilitation

Study

Vallance et al, 2007 & 2008a & 2008b

Power calculation

Done

Quality criteria

1. Concealment of allocation: done
(computer-generated list)
2. Follow-up of professionals: unclear
3. Follow-up of patients and episodes of
care: done 90% (338/377)
4. Blinding assessment: unclear
5. Baseline measurement: not done
(difference in baseline outcomes)
6. Reliable primary-outcome measures:
not clear
7. Protection against contamination: not
done
Unclear

Consumer involvement
Prospective identification by
investigators of barriers to
change
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Review

Study

Waart van et al, 2015

Power calculation

Done

Quality criteria

1. Concealment of allocation: done
(minimization method)
2. Follow-up of professionals: unclear
3. Follow-up of patients and episodes of
care: done 86% (197/230) or 85%
(196/230)
4. Blinding assessment: unclear
5. Baseline measurement: done
6. Reliable primary-outcome measures:
unclear
7. Protection against contamination: not
done

Consumer involvement

Unclear

Prospective identification by
investigators of barriers to
change

Unclear

291

Implementing

Physical

Cancer
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Study

Total EPOC

Power calculation

Done: 5
Unclear: 4

Quality criteria

1. Concealment of allocation: 67% (6/9)
done, 22% (2/9) not done, 11% (1/9)
unclear
2. Follow-up of professionals: 0% (0/9)
done, 0% (0/9) not done, 100% (9/9)
unclear
3. Follow-up of patients and episodes of
care: 78% (7/9) done, 22 % (2/9) not
done, 0% (0/9) unclear
4. Blinding assessment: 22% (2/9) done,
11% (1/9) not done, 67% (6/9) unclear
5. Baseline measurement: 55% (5/9)
done, 44% (4/9) not done, 0% (0/9)
unclear
6. Reliable primary-outcome measures:
0% (0/9) done, 11% (1/9) not done, 89%
(8/9) unclear
7. Protection against contamination:
11% (1/9) done, 89% (8/9) not done, 0%
(0/9) unclear
Unclear: 9

Consumer involvement
Prospective identification by
investigators of barriers to
change

Unclear: 8
Given: 1
Lack of time, other commitments
(e.g., work), or a slow internet connection

Abbreviations: EPOC, Cochrane Effective Practice and Organization of Care Group; PA,
Physical activity; RCT, randomized controlled trail.
The data for this table were taken from 13 articles and 9 original studies.
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Supplement S6A Our study outcomes for the
included randomized controlled trials
Study

Bennett et al, 2007

Study
design

Interventions

Main
outcome
indicators

RCT

Group 1: IMS
interpersonal
strategy for patient
Patient intervention;
motivational tools
person-to-person
counselling with
motivation
interviewing and
pedometer

Physical
activity
(caloric
expenditure
per week)
Aerobic
fitness
Physical
health
Fatigue
Mental
health

Group 2: Control
Other attention
control

Category PSI ≤ 6 PSI > 6
of
months months
outcome
indicator
Physical
activity

+

Fitness

~

Fitness

~

Fatigue
Mental
health

~
~
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Implementing

Study

Physical

Cancer

Rehabilitation

Jones et al, 2004 & 2005 (part 1 of 2)

Study
design

Interventions

Main
outcome
indicators

RCT

Group 1: IMS advice
and referral
a. Patient
interventions;
distribution of
educational material;
exercise
recommendation of
present national
guideline
b. Patient
interventions;
distribution of
educational material;
contact information
(business card) for free
fitness consultation
c. Patient
interventions; local
opinion leaders;
recommendation
oncologist

MET per
week

Physical
activity

TPB
outcomes;
normative
belief,
attitude,
subjective
norm,
perceived
behavioral
control,
intention

Mental
health

294

Category PSI ≤ 6 PSI > 6
of
months months
outcome
indicator
~
Group
1
+
Group
2
+

Review

Study
Study
design

Jones et al, 2004 & 2005 (part 2 of 2)
Interventions

Main
outcome
indicators

Category PSI ≤ 6 PSI > 6
of
months months
outcome
indicator

Group 2: IMS advice
Patient interventions;
distribution of
educational material;
exercise
recommendation
present in national
guideline
Group 3: Control
Standard practice
control
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Pinto et al, 2005 & 2008a

Study
design

Interventions

Main
outcome
indicators

Category
of
outcome
indicator

RCT

Group 1: IMS
physical activity
Patient intervention;
individual
counselling

Min. of PA

Physical
activity

~

+

Fulfilling PA
guideline
PA fitness
Fatigue

Physical
activity
Fitness
Fatigue

~

~

+
~

+
+

Mood
disturbance

Mental
health

~

~

Vigor

Mental
health

~

~

Group 2: Control
Contact control
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PSI ≤ 6 PSI > 6
months months

Review

Study

Pinto et al, 2013

Study
design

Interventions

Main
outcome
indicators

Category PSI ≤ 6 PSI > 6
of
months months
outcome
indicator

RCT

Group 1: IMS
a. Patient
intervention; local
opinion leaders;
augmenting oncology
healthcare
professionals’ advice
for PA
b. Patient
intervention;
individual counselling

Moderateintensity
PA
Fulfilling
PA
guidelines
Physical
functioning
Fatigue

Physical
activity

+

~

Physical
activity

+

~

Fitness

~

~

Fatigue

~

~

Group 2: Control
Contact control
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Physical
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Cancer

Rehabilitation

Purcell et al, 2011 (part 1 of 2)

Study
design

Interventions

Main
outcome
indicators

RCT

Group 1: IMS RFES
Patient
intervention;
distribution of
educational
materials; pre- and
post-radiotherapy
fatigue education
and support CANFIT

Physical
activity
participation:
vigorous to
moderate
Walking
levels
Fatigue

Group 2: IMS preRFES
Patient
intervention;
distribution of
educational
materials; pre-RFES
only
Group 3: IMS postRFES
Patient
intervention;
distribution of
educational
materials; postRFES only
298

Category PSI ≤ 6 PSI > 6
of
months months
outcome
indicator
Physical
activity

Physical
activity
Fatigue

+
Groups
with
preRFES
+
~

Review

Study
Study
design

Purcell et al, 2011 (part 2 of 2)
Interventions

Main
outcome
indicators

Category PSI ≤ 6 PSI > 6
of
months months
outcome
indicator

Group 4: Control
Standard practice
control
Analyses of group 1
with group 4 (Can-FIT
versus Control)
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Implementing

Physical

Study

Cancer

Rehabilitation

Waart van et al, 2015 (part 1 of 2)

Study
design

Interventions

Main outcome
indicators

Category PSI ≤ 6 PSI > 6
of
months months
outcome
indicator

RCT

Group 1: IMS
Oncomove
a. Patient
intervention;
diary
b. Patient
intervention;
counselling;
interpersonal
counselling
c. Patient
intervention;
tailored written
information
with behavioral
reinforcement
techniques

Self-reported
physical activity
level

Physical
activity

~

Cardiorespiratory
fitness/
endurance time

Fitness

~

Upper body
strength

Fitness

~

Lower muscle
strength

Fitness

~

QoL - physical
functioning

QoL

~

Fatigue EORTC
QLQ-C30

Fatigue

~

Distress

Mental
health

~
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Review

Study
Study
design

Waart van et al, 2015 (part 2 of 2)
Interventions

Main
outcome
indicators

Category PSI ≤ 6 PSI > 6
of
months months
outcome
indicator

Group 2: IMS
onTrack
a. Patient
intervention; diary
b. Patient
intervention;
motivation advice
with physical
exercise program
Group 3: Control
Standard practice
control

Abbreviations: CAN- FIT, cancer-related fatigue intervention trial; IMS, Implementation
strategy; RCT, randomized controlled trail.
+ Effect implementation strategies versus control or usual care significant p≥0.05.
~ Effect implementation strategies versus control or usual care non-significant.

Eight articles and six original studies were included.
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Supplement S6B Our study outcomes for the
included randomized controlled trials

Study
<9
weeks

Bennett et al, 2007 (part 1 of 4)
3
months

6
months
+

12
months

Results
The results of the IMS explained
significant group differences with
the control group in regular physical
activities (measured in caloric
expenditure per week). We
controlled for time after completion
of cancer treatment (p<0∙05).
Individuals in the IMS group started
with lower levels, but increased at a
significantly (p=<0∙05) faster rate
than the control group.
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Review

Study
<9
weeks

Bennett et al, 2007 (part 2 of 4)
3
months

6
months
+

12
months

Results
IMS group: baseline M 1928∙97 (SD
1233∙58) to 6 months M 3484∙05
(SD 2445∙34)
6-month increase: 1556 kcal/week
Control: baseline M 2855∙66 (SD
2008∙92) to 6 months M 3252∙40
(SD 2308∙33)
6-month increase: 397 kcal/week
Effect size 0∙55
Individual variation on slope
Group assignment was significantly
associated with variation around the
mean slope. Coefficient 732∙93
(SE330∙11), p≤0∙05.
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<9
weeks

Rehabilitation

Bennett et al, 2007 (part 3 of 4)
3
months

6
months
~

~

~

304

Cancer

12
months

Results
Aerobic fitness did not differ
between groups
Individual variation on slope
Group assignment was not
significantly associated with
variation around the mean slope.
Coefficient 12∙62 (SE 17∙99), p=ns.
Physical health did not differ
between the groups
No individual variation on slope,
ANOVA on group mean
Group X time interaction for fatigue
was not significant [Wilk’s lambda=
0∙89, F(2∙38) =2∙42, p=ns].
Fatigue was no different between
groups
No individual variation on slope,
ANOVA on group mean
Group X time interaction for fatigue
was significant [Wilk’s lambda=
0∙78, F(2∙37) =5∙24, p=0∙010]
However, inspection of the graph
led to conclusion that is was a
measurement error.

Review

Study
<9
weeks

Bennett et al, 2007 (part 4 of 4)
3
months

6
months
~

12
months

Results
Mental health showed no
between-group differences
Individual variation on slope
Group assignment was not
associated significantly with
variation around the mean slope.
Coefficient -1∙16 (SE 1∙32), p=ns.
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Jones et al, 2004 & 2005
3
months

6
months

12
months

Results
A significant difference in exercise in
favor of group 2 over control (mean
difference 3∙4 MET hours per week;
95% confidence interval (CI): 0∙7 to
6∙1 MET hours per week; p=0∙011)
and no significant difference
between group 1 and control (mean
difference 1∙5 MET hours per week;
95% CI: 1∙0 to 4∙0 MET hours per
week; p=0∙244).
The TPB outcomes. Comparison of
group 2 to control revealed
significant differences for normative
belief, t(214) 3∙47, p=0∙001; attitude,
t(214) 2∙01, p=0∙045; PBC, t(214)
2∙79, p=0∙006; and intention, t(214)
3∙31, p=0∙001. All differences
favored the group 2. Comparison of
the group 1 to control revealed
significant differences for normative
belief, t(208) 4∙14, p=0∙001;
subjective norm, t(208) 2∙38,
p=0∙018; and intention, t(208) 3∙68,
p=0∙001. All differences favored
group 1.

Review

Study
<9
weeks

Pinto et al, 2005 & 2008a (part 1 of 3)
3
months

6
months

12
months

+

~

+

Results
12-weeks IMS versus Control
Mean 102∙91 (SE 36∙92), t=2∙79,
p=0∙007
6-months IMS versus Control
Mean 4∙69 (SE 39∙5), t=0∙12, p=0∙905

(+)

~

~

9-months IMS versus Control
Mean 94∙02 (SE 39∙22), t =2∙4,
p=0∙019
Although at the end of the strategy,
the IMS group was significantly more
likely than the control group to fulfill
PA recommendations, the IMS effect
was not maintained at follow-up.
Adjusting for marital status and
hormonal treatment, the odds ratio
of a participant fulfilling CDC/ACSM
recommendations if assigned to the
IMS group—rather than the control
group—diminished to 1∙41 (95%
CI=0∙41, 4∙83) at 6 months and 1∙33
(95% CI = 0∙34, 5∙25) at 9 months. No
significant group by time interaction
was present (χ2 = 0∙94).
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Pinto et al, 2005 & 2008a (part 2 of 3)
3
months

6
months

12
months

Results

+

+

+

12-weeks IMS versus Control
Mean -1∙6 (SE 0∙47), t=-3∙43, p=0∙001
6-months IMS versus Control
Mean -1∙09 (SE 0∙50), t=-2∙21,
p=0∙030

+

~

+

9-months IMS versus Control
Mean -1∙59 (SE 0∙49), t=-3∙21,
p=0∙0002
12-weeks IMS versus Control
Mean -16∙72 (SE 4∙54), t=-3∙69,
p<0∙001
6-months IMS versus Control
Mean -2∙44 (SE 4∙66), t= -0∙52,
p=0∙603
9-months IMS versus Control
Mean -9∙47 (SE 4∙69), t=-2∙02,
p=0∙046
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<9
weeks

Pinto et al, 2005 & 2008a (part 3 of 3)
3
months

6
months

12
months

~

~

~

Results
12-weeks IMS versus Control
Mean -9∙42 (SE 5∙16), t=-1∙83,
p=0∙071
6-months IMS versus Control
Mean -7∙67 (SE 5∙16), t=-1∙48,
p=0∙143

+

~

~

9-months IMS versus Control
Mean 1∙09 (SE 5∙19), t=-0∙21,
p=0∙834
12-weeks IMS vs. Control
Mean 3∙84 (SE 1∙2), t=3∙21, p=0∙002
6-months. IMS vs. Control
Mean 2∙23 (SE 1∙2), t= 1∙86, p=0∙067
9-months. IMS vs. Control
Mean 0∙84 (SE 1∙21), t=0∙7, p=0∙488
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Pinto et al, 2013
3
months

6
months

12
months

Results

+

+

~

+

+

~

+

~

~

~

~

~

The IMS with telephone counselling
produced significant effects on the
moderate-intensity PA of about 30
min./week at both 3 months (95%
CI 0∙44, 57∙32) and 6 months (95%
CI 3∙06, 61∙26).
IMS participants were also more
than twice as likely as control
participants to report
improvements in achieving PA
guidelines of at least 150
min./week at 3 months (OR 2∙43,
95% CI 1∙18, 4∙98) and 6 months
(OR 2∙11, 95% CI 1∙00–4∙48).
Group differences were found for
physical functioning, but did not
remain significant longer than 3
months (p=0∙01).
No between-groups differences
were found for fatigue.

Review

Study
<9
weeks
~

~

~

Purcell et al, 2011
3
months

6
months

12
months

Results
Significant changes were seen in
secondary activity-based outcomes:
Physical activity participation: PreRFES was associated with
significantly greater increase in
vigorous [Assessment (Ax)1-Ax2:
1∙05 (0∙24, 1∙86) p<0∙01: Ax2-Ax3:
1∙24 (0∙44, 2∙03) p<0∙01] and
moderate physical activity
participation [Ax1-Ax2: 1∙4 (0∙53,
2∙26) p<0∙01].
Post-RFES was associated with
significant improvements in walking
levels [Ax1-Ax3: 5∙82 (0∙07, 11∙56)
p<0∙05] compared with no pre-RFES.
The IMSs were not associated with
reduction in fatigue levels at any
assessment point.
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Waart van et al, 2015 (part 1 of 5)
3
months

6
months

~
+

~
~

12
months

Results
No significant group differences
Baseline versus completion
chemotherapy
IMS Oncomove versus control
3∙9 (2∙0 to 5∙9) (SD 0∙45)
p=<0∙001
IMS onTrack versus control
8∙0 (5∙7 to 10∙2) (SD 0∙9)
p=<0∙001
Baseline versus 6 months followup
IMS Oncomove versus control
-0∙1 (-2∙6 to 2∙3) (SD 0∙01)
p=0∙92
IMS onTrack versus control
1∙2 (-1∙4 to 3∙7) (SD 0∙13) p=0∙38
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<9
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Waart van et al, 2015 (part 2 of 5)
3
months

6
months

~
Oncomove
+ onTrack

~

12
months

Results
Baseline versus completion
chemotherapy
IMS Oncomove versus
control
2∙6 (-1∙5 to 6∙7) (SD 0∙21)
p=0∙22
IMS onTrack versus control
7∙0 (2∙6 to 11∙3) (SD 0∙54)
p=0∙002
Baseline versus 6 months
follow-up
IMS Oncomove versus
control
0∙9 (-3∙9 to 5∙8) (SD 0∙08)
p=0∙71
IMS onTrack versus control
1∙5 (-3∙4 to 6∙5) (SD 0∙12)
p=0∙55
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Waart van et al, 2015 (part 3 of 5)
3
months

6
months

~
Oncomove
+ onTrack

~

12
months

Results
Baseline versus completion
chemotherapy
IMS Oncomove versus
control
2∙1 (-3∙4 to 7∙7) (SD 0∙1)
p=0∙45
IMS onTrack versus control
7∙6 (2∙1 to 13∙0) (SD 0∙38)
p=0∙007
Baseline versus 6 months of
follow-up
IMS group 1 versus control
0∙4 (-6∙2 to 5∙5) (SD 0∙02)
p=0∙91
IMS onTrack versus control
1∙1 (-4∙8 to 7∙0) (SD 0∙06)
p=0∙71
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<9
weeks

Waart van et al, 2015 (part 4 of 5)
3
months

6
months

+

~

12
months

Results
Baseline vs completion
chemotherapy
IMS Oncomove versus control
9∙2 (3∙9 to 14∙5) (SD 0∙68)
p=0∙001
IMS group 2 versus control
9∙9 (4∙9 to 14∙9) (SD 0∙81)
p=<0∙001
Baseline versus 6 months of
follow-up
IMS Oncomove versus control
3∙2 (-0∙6 to 7∙0) (SD 0∙23)
p=0∙10
IMS onTrack versus control
1∙5 (-2∙4 to 5∙5) (SD 0∙13)
p=<0∙44
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Waart van et al, 2015 (part 5 of 5)
3
months
+
Oncomove
~
onTrack

~

6
months

12
months

~

~

Results
Baseline versus completion
chemotherapy
IMS Oncomove versus control
-10∙6 (-17∙6 to 3∙5) (SD 0∙51)
p=0∙003
IMS onTrack versus control
-6∙2 (-13∙3 to 0∙8) (SD 0∙31)
p=0∙08
Baseline versus 6 months of
follow-up
IMS Oncomove versus control
-6∙0 (-12∙3 to 0∙4) (SD 0∙29)
p=0∙07
IMS onTrack versus control
-3∙0 (-9∙8 to 3∙9) (SD 0∙15)
p=0∙39
No significant group
differences.

Abbreviations: CAN- FIT, cancer-related fatigue intervention trial; IMS, Implementation
strategy; RCT, randomized controlled trail.
+ Effect implementation strategies versus control or usual care significant p≥0.05.
~ Effect implementation strategies versus control or usual care non-significant.

Eight articles and six original studies were included.
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Supplement S7A Proportion of studies with
improvement at the study-level outcome indicator
physical activity
PSI in
percentage
(numbers)

PSI in percentage
(numbers) for first
6 months of followup
Outcome indicator Physical activity
During
50
50
treatment
(1/2 studies)
(1/2 studies)

PSI in percentage
(numbers) after the
first 6 months of
follow-up
no articles

After
treatment

100
(4/4 studies)

75
(3/4 studies)

50
(1/2 studies)

During and
after
treatment

83
(5/6 studies)

67
(4/6 studies)

50
(1/2 studies)

Abbreviation: p, p-value; PSI, proportion of studies with improvement; QoL, Quality of life.
p≤0∙05 for the implementation strategy groups versus the control groups.
Six studies were included in this analysis for the first 6 months and 2 studies after 6 months
follow-up.
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Supplement S7B Proportion of studies with
improvement at the study-level secondary outcomes
PSI in percentage
(numbers)

PSI in percentage
(numbers) for first
6 months of
follow-up
Outcome indicator Secondary outcomes
Fitness
25
25
(1/4 studies)
(1/4 studies)
QoL
During and
after
treatment
Fatigue
During and
after
treatment
Mental health
During and
after
treatment
Total

PSI in percentage
(numbers) after
the first 6 months
of follow-up
50
(1/2 studies)

0
(0/1 studies)

0
(0/1 studies)

no articles

20
(1/5 studies)

0
(0/5 studies)

50
(1/2 studies)

25
(1/4 studies)

25
(1/4 studies)

0
(0/1 studies)

13
(3/14 secondary
outcomes analyses)
33
(2/6 studies)

13
40
(2/14 secondary
(2/5 secondary
outcomes analyses) outcome analyses)
33
50
(2/6 studies)
(1/2 studies)

Abbreviation: p, p-value; PSI, proportion of studies with improvement; QoL, Quality of life.
p≤0∙05 for the implementation strategy groups versus the control groups.
Six studies were included in this analysis for the first 6 months and 2 studies after 6 months
follow-up.
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Supplement S7C Proportion of studies with
improvement at the level of the implementation
strategy group outcome indicator physical activity
PSI in percentage
(numbers)

PSI in percentage
(numbers) for first
6 months of
follow-up
Outcome indicator Physical activity
During
25
25
treatment (1/4 IMS-groups)
(1/4 IMS-groups)

PSI in percentage
(numbers) after the
first 6 months of
follow-up
no articles

After
treatment

100
(6/6 IMS-groups)

83
(5/6 IMS-groups)

50
(1/2 IMS-groups)

During
and after
treatment

70
(7/10 IMS-groups)

60
(6/10 IMS-groups)

50
(1/2 IMS-groups)

Abbreviations: IMS, implementation strategy; p, p-value; PSI, proportion of studies with
improvement; QoL, Quality of life.
p≤0∙05 for the implementation strategy groups versus control groups.
Ten comparisons of implementation strategy groups versus control groups were included
in this analysis.
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Supplement S7D Proportion of studies with
improvement at the level of the implementation
strategy group secondary outcomes
PSI in percentage
(numbers)

PSI in percentage
(numbers)for first
6 months of
follow-up
Outcome indicator Secondary outcomes
Fitness
During
20
20
and after
(1/5 IMS-groups)
(1/5 IMS-groups)
treatment
QoL
During
0
0
and after
(0/2 IMS-groups)
(0/2 IMS-groups)
treatment
Fatigue
During
0
0
and after
(1/8 IMS-groups)
(0/8 IMS-groups)
treatment
Mental health
During
22
22
and after
(2/6 IMS-groups)
(2/6 IMS-groups)
treatment
Total
11
11
(4/21 secondary
(3/21 secondary
outcomes analyses) outcomes analyses)
30
20
(3/10 IMS-groups)
(2/10 IMS-groups)

PSI in percentage
(numbers)after the
first 6 months of
follow-up
50
(1/2 IMS-groups)
no articles

50
(1/2 IMS-groups)
0
(0/1 IMS-groups)
40
(2/5 secondary
outcomes analyses)
50
(1/2 IMS-groups)

Abbreviations: IMS, implementation strategy; p, p-value; PSI, proportion of studies with
improvement; QoL, Quality of life.
p≤0∙05 for the implementation strategy groups versus control groups. Ten comparisons of
implementation strategy groups versus control groups were included in this analysis.
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Chapter VII
Evaluation Abdominopelvic
Evaluation of two strategies to implement
physical cancer rehabilitation guidelines for
survivors of abdominopelvic cavity tumors; a
controlled before-and-after study.
IJsbrandy C, Ottevanger PB, Gerritsen WR, van Harten WH,
Hermens RPMG. Submitted.

“If you are considering giving up,…
Focus on the person who is going to thank you in the future
for not giving up today.”
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Abstract
Purpose: This study evaluates the effectiveness and feasibility of two
strategies to implement physical cancer rehabilitation (PCR) guidelines for
patients who have survived abdominopelvic cavity malignancies.
Design: We tested and compared two tailored strategies to implement
PCR guidelines for survivors of gastrointestinal, female organ and
urogenital organ malignancies, in a clustered controlled before-and-after
study. A patient-directed (PD) strategy was tested in five cancer centers,
aiming to empower survivors. A multi-faceted (MF) strategy was tested in
four cancer centers, aiming additionally to influence healthcare
professionals and the healthcare organization.
Data were collected from existing

registration

systems,

patient

questionnaires and professional questionnaires. For insight into the
effectiveness we measured indicators related to PCR guidelines: (1)
screening with the Distress Thermometer (DT) (=primary outcome
measure), (2) information provision concerning physical activity (PA) and
physical cancer rehabilitation programs (PCRPs), (3) advice to take part
in PA and a PCRP, (4) referral to PCRPs, (5) participation in PCRPs, (6)
PA uptake (PAU); and patient reported outcomes (PROs) such as (7)
quality of life, (8) fatigue and (9) empowerment. Furthermore, survivor and
center determinants were assessed as possible confounders. The use of
and experiences with both strategies were measured using Google
Analytics to assess feasibility.
Results: In total 1326 survivors participated in the study, 673 in the beforeand 653 in the after-measurement. Regarding our primary outcome
measure, we found a significant improvement of screening with the DT
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between the before- and after-measurement for both strategies,
respectively from 34∙2% to 43∙1% (delta=8∙9%; odds ratio (OR)=1∙6706;
p=0∙0072) for the PD strategy and from 41∙5% to 56∙1% (delta=14∙6%;
OR=1∙7098; p= 0∙0028) for the MF strategy. For both the primary and
secondary outcomes, no significant improved effect of the MF strategy
compared to the PD strategy was found. We found good use of and
positive experiences with both strategies.
Conclusion: Implementation strategies containing tools enhancing
patient empowerment seem to be effective in increasing the systematic
screening with the DT for survivors of abdominopelvic cavity malignancies.
Further research is needed to assess the additional effectiveness of
strategies that stimulate compliance among healthcare professionals and
healthcare organizations.
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Introduction
Maintaining a physically active lifestyle during and after cancer is advisable
to counteract symptoms related to cancer and its treatment
it is challenging for patients

, although

1-23

. After cancer has been diagnosed,

24,25

physical activity (PA) levels often deteriorate distinctly

, with only a low

26

proportion of patients with cancer showing sufficient PA during treatment
. Additionally, survivors of cancer fail to return to pre-diagnosis PA

27,28

levels after treatment 27,28.
To improve PA uptake during cancer and amongst cancer survivors
evidence-based guidelines recommend the implementation of physical
cancer rehabilitation programs (PCRPs) 6,29-35. Since the number of cancer
survivors continues to rise, the implementation of these guidelines is an
important worldwide topic

. Depending on the cancer site and

35,36

treatment, 30-90% of cancer survivors will need physical rehabilitation

37-

. Regrettably, it appears that adherence to current physical cancer

40

rehabilitation (PCR) guidelines is low 41-45. In the USA only 17% of cancer
centers offer a PCRP

, while less than 30-43% of eligible survivors

45

worldwide participate in PCRPs

. Furthermore, there is scarce

41-44,46,47

material on approaches to implement PCR guidelines 48-51.
Most guidelines are not fully implemented, nor diffused automatically, and
formal implementation strategies are needed for them

. Generally, non-

52

tailored strategies directed at patients only are used to implement PCR
guidelines 53. Promising elements of tailored patient-directed strategies are
patient empowerment enhancing tools 54,55, often delivered by Information
and Communication Technology (ICT). These tools inform and activate
patients, achieving a positive impact on patient knowledge, decisionmaking, communication and behavior 56-59 (e.g. educational materials 60-62
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). However, strategies tailored to

63-66

determinants and barriers are recommended

, because tailoring is

67,68

expected to contribute to implementation effectiveness
(ORs) between 1∙27 and 1∙93

69

(odds ratios

). To design tailored implementation

70

strategies, we used the step-wise approach of the Grol and Wensing
Implementation of Change Model

. In doing so we gained insight into

71,72

current practice, potential determinants
possible barriers and facilitators

74,75

73

that predict adherence and
influencing PCR guideline

implementation. We found that barriers and determinants arise at multiple
levels in the healthcare system (patient-, professional-, and/or the
organizational level of care)

. That makes it very likely that a multi-

73-75

faceted implementation strategy will be more effective than a singlefaceted (patient-directed only) implementation strategy

. We also

72,76-80

found that abdominopelvic cavity malignancies are negative predictors for
PCR guideline adherence and we found lower adherence scores for
survivors of these types of tumors. So far, most strategies improving PCR
guideline adherence are aimed at patients with breast cancer

, while

53

survivors of abdominopelvic cavity malignancies rate survivorship-care
significantly lower
effective

. Since PCRPs for this survivor group seem cost-

81,82

, it might be beneficial to design specific implementation

83

strategies for survivors of abdominopelvic cavity malignancies.
In this study we aimed to assess and compare the effectiveness and
feasibility of two tailored strategies to implement PCR guidelines into daily
care for patients who survived abdominopelvic cavity malignancies. Both
strategies were designed tailored to the setting, determinants and factors
found affecting implementation

71,73-75

.

We tested and compared on a

patient and a cancer center level, (1) a patient-directed (PD)
implementation strategy using patient empowerment tools and (2) a multi326
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faceted (MF) implementation strategy that, apart from empowerment,
additionally aims to improve compliance of healthcare professionals and
the healthcare organization. We expected (hypothesis) the MF strategy to
be more effective than the PD strategy, since the former intervenes at
multiple levels in the healthcare system (patient-, professional-, and/or the
organizational level of care).
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Design
Study design
We conducted a clustered controlled before-and-after (CBA) study with
cohorts in nine cancer centers in the Netherlands using existing
registration systems, a patient and a professional questionnaire as well as
Google Analytics. Supplement 1 gives a detailed description of the Dutch
healthcare system. The study contained two arms to implement PCR
guidelines: (1) five centers received a PD implementation strategy and (2)
four centers received a MF implementation strategy.
The two different strategies were used to deploy the PCR guidelines in
daily practice. Six months after the introduction of the implementation
strategies the outcomes of the PD and MF strategies were measured and
compared on (A) effectiveness and (B) feasibility.

The implementation strategies
The PD strategy was designed to improve the implementation of PCR
guidelines by empowering patients; the MF strategy was designed to
empower patients, with the additional aim of influencing their healthcare
professionals and the organizational aspects. Both strategies were
designed tailored to the setting, determinants found and factors affecting
implementation

. See Tables 1A and 1B for the elements of both

73-75

strategies.
Both strategies were deployed and actively carried out in the participating
centers between July and December 2015. The flyer and the interactive
website were provided up until October 2017.
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Study population & recruitment
The patient cohorts were recruited from the nine participating cancer
centers situated in categorical, university, teaching and non-teaching
hospitals in the Netherlands. The Dutch Cancer Registry was used to
select eligible patients. All patients with a history of abdominopelvic cavity
malignancies

(gastrointestinal,

malignancies) were selected.

female

organ,

urogenital

organ

After they had successfully undergone

primary treatment without recurrence/metastases, they were asked for
participation and

informed consent by

their treating healthcare

professionals.
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Table 1A Strategy elements PD strategy
Strategy elements
A flyer to educate, activate and remind patients. With
information on PA and PCRPs and where information is
available to guide patients’ own survivorship plans.
An interactive website for education and activation of patients,
with information on:
• physical oncologic rehabilitation
• PCRPs
• guidelines
• web-based exercises
• care seekers
• quality assurance

Directed to
Patients
Patients

Abbreviations: PCRP, Physical cancer rehabilitation program; PA, physical activity; PD
strategy, patient-directed strategy.
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Table 1B Strategy elements MF strategy
Strategy elements
Directed to
A flyer to educate, activate and remind patients, with
Patients
information on PA and PCRPs and where information is
available to guide patients’ own survivorship plans.
An interactive website for education and activation of
Patients
patients. With information on:
• physical oncologic rehabilitation
• PCRPs
• guidelines
• web-based exercises
• care seekers
• quality assurance
An interactive website for education of the healthcare Professionals
professionals, with information on:
• physical oncologic rehabilitation
• PCRPs
• guidelines
• web-based exercises
• care seekers
• quality assurance
A pocket-card for healthcare professionals with:
Professionals
• descriptions of care pathways
• important contact details for referral to PCRPs
Outreach visits regarding PCRPs to educate healthcare Professionals
professionals on regional possibilities of referral and
importance of communication with patients.
Optimized description of care pathways, to improve Organization
transmission of secondary-primary care:
• when offering PCRP in a care pathway
• responsibility per person what and when
Improved hospital protocols on PCRP.
Organization
Establishing a permanent contact person in the care process Organization
for patients and professionals for the PCR guidelines process.
Abbreviations: MF strategy, multi-faceted strategy; PCRP, Physical cancer rehabilitation
program; PA, physical activity.
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Patients diagnosed in the period from January 2014 to June 2015 were
included in the before-measurement and patients diagnosed in the period
from January 2016 to December 2016 were included in the aftermeasurement. To collect data on the characteristics of the cancer center
we asked one healthcare professional per center to participate.

Data Collection
To gain insight into the effectiveness of both strategies, the outcomes and
patient characteristics were measured with questionnaires among patients
(see “Outcome measures of effectiveness” for a description of the
measured outcomes). Center characteristics were assessed using the
existing

hospital

registries

systems

and

questionnaires

among

professionals involved in cancer care in the nine treatment centers. The
outcomes were indicators based on national and international evidencebased PCR guidelines

29,84,85

and developed by a national panel

(consisting of 10 professional experts and patients) using the RANDmodified Delphi method

. We also measured patient reported

86,87

outcomes (PROs) such as quality of life, fatigue and empowerment. The
use of and experiences with the different elements of the implementation
strategies were measured with patient questionnaires and the use of
Google Analytics.
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Outcome measures of effectiveness

Primary outcome measure
Indicator Screening with the DT: the questionnaire asked patients if they
had received screening with the DT

. A photograph of the DT was

88,89

shown in the questionnaire. We measured the perceived correct screening
when the patients stated that they had received the DT. Supplement 2
gives a detailed description of the DT as well as the other questionnaires.

Secondary outcome measures: The indicators
Information provision concerning PA and PCRPs: patients stated in
the questionnaire that they had received information from the cancer
center about PA and PCRPs.
Advice to take part in PA and PCRPs: patients stated that they had
received advice from their healthcare professionals to improve their PA
and join a PCRP.
Referral to PCRPs: patients stated that they had been referred to a
PCRP.
Participation in PCRPs: patients stated that they had joined, or were
joining, a PCRP mentored by either a physical therapist, a rehabilitation
clinician or a sports clinician.
PA uptake (PAU): patients stated that their PA increased after cancer
diagnosis and cancer treatment.
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Secondary outcome measures: Patient reported outcomes (PROs)
QoL: We used the European Organization for Research and Treatment of
Cancer Quality of Life Questionnaire (EORTC QLQ-C30) 90 to measure the
QoL of the patients. A measurement model for the EORTC QLQ-C30 that
yields a single summary score based on 13 scales (27 items) was also
calculated 91.
Fatigue: We used the Multidimensional Fatigue Inventory-20 (MFI-20)
questionnaire 92,93 to measure patient fatigue.
Patient empowerment: Patient empowerment was defined as the
patient’s individual knowledge, skills, and confidence to manage their own
health and healthcare. The state of patient empowerment was measured
with the patient activity measurement-13 (PAM-13) 94,95.

Characteristics of patients and cancer center
The patient characteristics included were: age (continuous), gender
(male or female), nationality (Dutch or other nationality), comorbidities
(≥2/<2), tumor type (gastrointestinal, female organ, urogenital organ
malignancies), type of treatment (surgery, chemotherapy, radiotherapy,
hormonal therapy, or other), multi-treatment (≥2/<2), weight change after
cancer treatment (increase, stability, decrease), educational level (high,
middle, or low), residential circumstances (alone or co-habiting) and
employment status (being employed or not).
The cancer center characteristics were: type of hospital (categorical,
university, teaching, and non-teaching), standardized use of DT (yes or
no), Multidisciplinary Oncological Rehabilitation Board (MORB) available
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(yes or no) and PCRP in hospital or connected medical center available
(internally, externally, or not at all).

Outcome measures of feasibility
We performed a feasibility study to research the use and experiences of
the different elements of the implementation strategies and the modified
care.
Flyer: Number of supplied flyers, rating of flyer (1-10), clear lay-out of flyer
(yes/no), clear content of flyer (yes/no), flyer led to discussing PA with
healthcare professional (yes/no).
Website: Number of website visits, rating of website (1-10), clear lay-out
of website (yes/no), clear content of website (yes/no), website led to
discussing PA with healthcare professional (yes/no).
Professionals’ pocket cards: Number of pocket cards supplied to
professionals.
Organization: Could talk about cancer rehabilitation (yes/no), contact
person available (yes/no), contact person can be easily reached (yes/no),
GP involved (yes/no) and GP informed (yes/no).

Power calculation
The sample size calculation for the CBA study was based on the primary
outcome, namely: screening with the DT. For screening we wanted to
detect a percentage at the after-measurement of 20% in the PD strategy
and 50% in the MF strategy. Assuming a two-tailed alpha of 0∙05, a power
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of 0∙8 and an intraclass correlation coefficient (ICC) of 0∙1, a total of 500
participants were needed. Therefore, we needed 10 hospitals with 50
patients each.
After taking into account a response rate of 50% and a dropout rate of 10
%, a total of at least 1100 patients needed to be invited for participation in
the study.

Data Analysis
We used SAS software (SAS 9∙2 for Windows from SAS Institute, Cary,
North Carolina, USA) for the analyses. Descriptive analyses (frequencies,
percentages, means, standard deviations (SD), medians and ranges) were
used to describe the patients and cancer center characteristics as well as
the adherence to the PROs.
Because of the hierarchical structure of our study (patients nested within
cancer centers) we performed multilevel (mixed model) analyses to
compare the indicators of the PD and MF strategy as well as the
differences between the characteristics of these groups. In a mixed model
both fixed and random effects can be analyzed. We performed a model
with a random intercept, with all other variables fixed. Multilevel linear
regression analyses (Proc Mixed) were used for continuous outcome
variables, while multilevel logistic regression analyses (Proc Glimmix)
were used for dichotomous outcome variables.
The difference in effectiveness between both implementation strategies
was tested using a model which included strategy, time and the interaction
of strategy with time as factors in the model. In these analyses adherence
to the indicators was used as dependent variables and patient
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characteristics, i.e. age, gender, co-morbidities (≥2/<2), tumor type,
treatment type, weight change after cancer treatment, education level,
employment status and type of cancer center were included as possible
confounders in the model. Additionally, the differences between the
before-and after-measurements were analyzed for the PD and MF strategy
groups separately. A p-value of <0∙05 was statistically significant, based
on two-sided tests. The ICC was calculated for each indicator to obtain
insight into the clustering effect of the hospitals.
We performed descriptive statistics (frequencies, percentages, rates) on
the use of and experiences with the different elements of the
implementation strategies.
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Results
Nine cancer centers and their patients were included in the study. Of the
1373 patients who matched the inclusion criteria and were invited for the
before-measurement, 790 (58%) responded and 673 agreed to participate
in the study, giving informed consent. Of the 1531 patients invited for the
after-measurement, 745 (49%) responded and 653 agreed to participate
in the study, giving informed consent. Thus, in total 1326 patients were
included in the two cohorts of the study.

Patient and cancer center characteristics
Table 2 outlines the characteristics of the patients treated for the various
types of cancer. We found significant differences between the groups of
patients for the characteristics of age, sex, primary tumor type, amount
and type of treatment, education level and type of cancer center. Tables
3A and 3B outline the characteristics of the nine cancer centers. We found
an increase of 4 cancer centers screening with the DT and a decline of 5
cancer centers offering a PCRP.

Effectiveness of implementation strategies
The scores of the indicators have been outlined in Tables 4A, 4B, 4C, 4D,
4E and 4F.
We found a significant improvement in our primary outcome measure,
particularly screening with the DT between the before- and aftermeasurement for both strategies, respectively from 34∙2% to 43∙1%
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(delta=8∙9%; OR=1∙6706; p=0.0072) for the PD strategy and from 41∙5%
to 56∙1% ( delta=14∙6%; OR =1∙7098; p= 0∙0028) for the MF strategy. We
did not find any significant differences in the other indicators, although the
scores for the information provision concerning PA and PCRPs and advice
to take part in PA and PCRPs both improved.
Comparing the two strategies we found that the score for the screening
with the DT indicator was non-significantly higher for the patients of the MF
strategy in comparison with the PD strategy (delta=5∙7%; OR=1∙0331;
p=0∙8995). We also found no significant differences in the other indicators.
The ICCs of the scores of the indicators varied between 0 and 0∙091, and
of the PROs between 0 until 0∙057.
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Table 2 Patient characteristics (part 1 of 3)
PD strategy

MF strategy

p

beforeafterbeforeaftermeasurement measurement measurement measurement

No of patients
Age, years

Sex
Female
Male
Dutch
Yes
No
Primary tumor
type
Female organs
Urogenital
organs
Gastrointestinal
Treatment
Surgery
Chemotherapy
Radiotherapy
Hormonal
therapy
Other

340

353
Mean (SD)
68∙4 (10∙0)
No (%*)

261
Mean (SD)
67∙4 (10∙3)
No (%*)

320
Mean (SD)
67∙3 (11∙7)
No (%*)

392
Mean (SD) 0∙0013
65∙1 (12∙8)
No (%*)
<0∙0001
266 (68∙6)
122 (31∙4)
0∙6048
351 (92∙1)
30 (7∙9)
<0∙0001

109 (31∙3)
239 (68∙7)

73 (28∙5)
183 (71∙5)

181 (57∙8)
132 (42∙2)

321 (92∙7)
25 (7∙2)

229 (89∙8)
26 (10∙2)

285 (91∙9)
25 (8∙1)

45 (12∙8)
205 (58∙1)

37 (14∙2)
154 (59∙0)

115 (35∙9)
31 (9∙7)

223 (56∙9)
28 (7∙1)

103 (29∙2)

70 (26∙8)

174 (54∙4)

141 (36∙0)

269 (76∙2)
104 (29∙5)
107 (30∙3)
48 (13∙6)

187 (71∙7)
76 (29∙1)
69 (26∙4)
26 (10∙0)

289 (90∙3)
118 (36∙9)
80 (25∙0)
15 (4∙7)

336 (85∙9) <0∙0001
148 (37∙8) 0∙0220
99 (25∙3) 0∙3556
19 (4∙9) <0∙0001

27 (7∙7)

24 (9∙2)

11 (3∙4)

16 (4∙1)

0∙0048
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Table 2 Patient characteristics (part 2 of 3)
PD strategy

MF strategy

p

beforeafterbeforeaftermeasurement measurement measurement measurement

No (%*)
No of
treatments
<2
≥2
No of
comorbidities
<2
≥2
Weight after
treatment
Increase
Stable
Decrease
Living
circumstances
Alone
Cohabiting
Education
level
Low
Middle
High

No (%*)

No (%*)

No (%*)
0∙0141

199 (56∙4)
154 (43∙6)

164 (62∙8)
97 (37∙2)

162 (50∙6)
158 (49∙4)

204 (52∙0)
188 (48∙0)
0∙2415

244 (69∙1)
109 (30∙9)

195 (74∙7)
66 (25∙3)

224 (70∙0)
96 (30∙0)

264 (67∙4)
128 (32∙7)
0∙1167

118 (34∙3)
182 (52∙9)
44 (12∙8)

66 (25∙8)
146 (57∙3)
43 (16∙9)

110 (35∙7)
154 (50∙0)
44 (14∙3)

140 (36∙9)
189 (49∙9)
50 (13∙2)
0∙4024

66 (18∙9)
283 (81∙1)

47 (18∙2)
212 (81∙9)

72 (22∙5)
248 (77∙5)

86 (22∙3)
300 (77∙7)
0∙0482

131 (37∙4)
125 (35∙7)
94 (26∙9)

79 (30∙7)
96 (37∙4)
82 (31∙9)

127 (39∙9)
125 (39∙3)
66 (20∙8)

139 (36∙3)
155 (40∙5)
89 (23∙2)
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Table 2 Patient characteristics (part 3 of 3)
PD strategy

MF strategy

p

beforeafterbeforeaftermeasurement measurement measurement measurement

No (%*)
Employment
status
Working
70 (20∙5)
Non-working 272 (79∙5)
Type of
cancer
center
Categorical
0 ( 0∙0)
University
156 (44∙2)
Teaching
55 (15∙6)
Non142 (40∙2)
teaching

No (%*)

No (%*)

No (%*)
0∙0731

61 (23∙7)
196 (76∙3)

73 (23∙5)
238 (76∙5)

110 (28∙7)
273 (71∙3)
<0∙0001

0 (0∙0)
119 (45∙6)
35 (13∙4)
107 (41∙0)

55 (17∙2)
49 (15∙3)
111 (34∙7)
105 (32∙8)

126 (32∙1)
89 (22∙7)
107 (27∙3)
70 (17∙9)

Abbreviations: No, number of; MF strategy, multi-faceted strategy; PD strategy, patientdirected strategy; p, p-value.
* valid percentage
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Table 3A Characteristics of the cancer centers PD strategy

√

Distress

√

after

before

after

√

√

√

after

√

before

before
√

√

Center 5

after

after
√

√
√

Center 4

√

√

before
DT,

Center 3

√

Screening DT
PCRP/Physiotherapy
Internal PCRP
External PCRP
Physiotherapy
Abbreviations:

Center 2

before

Center 1

Type of center
Categorical
University
Teaching
Non-teaching
MORB available

√

√

√

√
√

Thermometer;

√
MORB,

Multidisciplinary

√

√

oncological

rehabilitation board; PCRP, Physical cancer rehabilitation program; PD strategy, patientdirected strategy.
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Table 3B Characteristics of the cancer centers MF strategy
Center 8

√

Center 9

√

√

√

√

√

√

√

√
√

√

before

√

after

√

before

√

after

√

before

√

after

Center 7

√

after

Screening DT
PCRP/Physiotherapy
Internal PCRP
External PCRP
Physiotherapy

Center 6

before

Type of center
Categorical
University
Teaching
Non-teaching
MORB available

√
√

√

√

Abbreviations: DT, Distress Thermometer; MF strategy, multi-faceted strategy; MORB,
Multidisciplinary oncological rehabilitation board; PCRP, Physical cancer rehabilitation
program.
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Table 4A Quality indicators PD strategy (part 1 of 2)
Before

After

No
(%*)
Screening with the DT
Yes
120
(34∙2)

No
(%*)

Change
corrected**
OR
p

0∙0060 1∙6706 0∙0072

Information provision concerning PA and PCRPs
Yes
129
109
5∙3 1∙2013
(37∙5) (42∙8)

0∙2923 1∙2663 0∙1962

No

231
(65∙8)

215
(62∙5)

8∙9

Change
uncorrected
OR
p
1∙6349

No

112
(43∙1)

Delta

148
(56∙9)

146
(57∙3)

Advice to take part in PA and PCRPs
Yes
176
142
4∙3
(50∙3) (54∙6)
No

174
(49∙7)

118
(45∙4)

Referral to PCRPs
Yes
39
(11∙2)

24
(9∙3)

No

310
(88∙8)

−1∙9

1∙1833

0∙3150 1∙3147 0∙1370

0∙8115

0∙4463 0∙8148 0∙4975

235
(90∙7)
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Table 4A Quality indicators PD strategy (part 2 of 2)
Before

After

No
(%*)
Participation in PCRPs
Yes
70
(20∙1)

No
(%*)

No
PAU
Yes
No

53
(20∙7)

278
(79∙9)

203
(79∙3)

140
(40∙1)

97
(37∙7)

209
(59∙9)

160
(62∙3)

Delta

Change
uncorrected
OR
p

Change
corrected**
OR
p

0∙6

1∙0246 0∙9069 1∙0653 0∙7783

−2∙4

0∙9050 0∙5544 0∙9381 0∙7250

Abbreviations: No, number of; OR, odds ratio; PA, physical activity; PAU, physical activity
uptake; PCRP, Physical cancer rehabilitation program; PD strategy, patient-directed
strategy; p, p-value.
*valid percentage
** Patient characteristics of age, gender, co-morbidities (≥2/<2), tumor type, treatment type,
weight change after cancer treatment, education level and employment status have been
included in the model as confounders in the analysis.
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Table 4B Patient reported outcomes PD strategy
Before
Mean
(SD)
EORTC QLQ-C30
Mean
40∙6
Summary
(5∙6)
score
Global
77∙1
Health
(18∙1)
Status/QoL
Physical
85∙3
Function
(16∙5)
MFI-20 score
Mean
9∙3
General
(4∙4)
Fatigue
Mean
9∙2
Physical
(4∙2)
Fatigue
PAM-13
Mean Total
56∙8
Score
(12∙9)

After

Delta

Mean Delta
(SD)

Change
uncorrected
Change
p

Change
corrected*
Change
p

40∙6
(5∙7)

0∙0

0∙09838

0∙8344

0∙3144

0∙5052

78∙4
(18∙2)

1∙3

1∙1599

0∙4466

1∙1688

0∙4233

85∙6
(17∙7)

0∙3

0∙1142

0∙9356 0∙07302 0∙9547

9∙7
(4∙6)

0∙4

0∙4881

0∙1908

0∙5177

0∙1525

9∙4
(4∙5)

0∙2

0∙3205

0∙3699

0∙3726

0∙2875

55∙6
(12∙6)

−1∙2

−1∙1979

0∙2981 −1∙6979 0∙1615

Abbreviations: EORTC QLQ-C30, The European Organization for Research and Treatment
of Cancer Quality of Life Questionnaire; MFI-20, Multidimensional Fatigue Inventory-20;
PAM-13, Patient Activity Measurement-13; PD strategy, patient-directed strategy; p, pvalue; SD, standard deviation.
* Patient characteristics of age, gender, co-morbidities (≥2/<2), tumor type, treatment type,
weight change after cancer treatment, education level and employment status have been
included in the model as confounders in the analysis.
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Table 4C Quality indicators MF strategy (part 1 of 2)
Before

After

No
(%*)
Screening with the DT
Yes
131
(41∙5)

No
(%*)

Change
corrected**
OR
p

0∙0052 1∙7098 0∙0028

Information provision concerning PA and PCRPs
Yes
122
162
3∙2 1∙1839
(39∙4) (42∙6)

0∙3015 1∙2896 0∙1398

No

185
(58∙5)

188
(60∙7)

14∙6

Change
uncorrected
OR
p
1∙5713

No

220
(56∙1)

Delta

172
(43∙9)

218
(57∙4)

Advice to take part in PA and PCRPs
Yes
164
220
5∙0
(51∙9) (56∙9)
No

152
(48∙1)

167
(43∙2)

Referral to PCRPs
Yes
45
(14∙3)

51
(13∙4)

No

348

269
(85∙7)

329
(86∙6)

−0∙9

1∙1785

0∙2939 1∙1284 0∙4871

0∙9171

0∙7070 1∙0093 0∙9707
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Table 4C Quality indicators MF strategy (part 2 of 2)
Before

After

No
(%*)
Participation in PCRPs
Yes
77
(24∙6)

No
(%*)

No
PAU
Yes
No

75
(19∙8)

236
(75∙4)

303
(80∙2)

140
(44∙6)

165
(43∙0)

174
(55∙4)

219
(57∙0)

Delta

Change
uncorrected
OR
p

Change
corrected**
OR
p

−4∙8

0∙7216 0∙0864

0∙7137 0∙0990

−1∙6

0∙8860 0∙4471

0∙9896 0∙9363

Abbreviations: No, number of; MF strategy, multi-faceted strategy; OR, odds ratio; PA,
physical activity; PAU, physical activity uptake; PCRP, Physical cancer rehabilitation
program; p, p-value.
* valid percentage
** Patient characteristics of age, gender, co-morbidities (≥2/<2), tumor type, treatment type,
weight change after cancer treatment, education level and employment status have been
included in the model as confounders in the analysis.
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Table 4D Patient reported outcomes MF strategy
Before
Mean
(SD)
EORTC QLQ-C30
Mean
41∙1
Summary
(5∙1)
score
Global
78∙0
Health
(17∙7)
Status/QoL
Physical
81∙4
Function
(19∙0)
MFI-20 score
Mean
General
Fatigue
Mean
Physical
Fatigue
PAM-13
Mean
Total
Score

After

Delta

Mean Delta
(SD)

Change
uncorrected
Change
p

Change
corrected*
Change
p

41∙4
(6∙1)

0∙3

0∙1552

0∙7282

0∙08138 0∙8585

77∙3
(17∙6)

−0∙7

0∙5088

0∙7074

0∙4964

0∙7004

82∙7
(17∙7)

1∙3

1∙8064

0∙2009

1∙6891

0∙2008

9∙9
(4∙5)

10∙3
(4∙6)

0∙4

−0∙0403

0∙9085

−0∙0395 0∙9070

9∙6
(4∙5)

10∙0
(4∙4)

0∙4

0∙1448

0∙6769

0∙2429

55∙9
(13∙9)

54∙7
(13∙1)

−1∙2

−1∙1699

0∙2515

−1∙0151 0∙3378

0∙4684

Abbreviations: EORTC QLQ-C30, The European Organization for Research and Treatment
of Cancer Quality of Life Questionnaire; MFI-20, Multidimensional Fatigue Inventory-20;
MF strategy, multi-faceted strategy; PAM-13, Patient Activity Measurement-13; p, p-value;
SD, standard deviation.
* Patient characteristics of age, gender, co-morbidities (≥2/<2), tumor type, treatment type,
weight change after cancer treatment, education level and employment status have been
included in the model as confounders in the analysis.
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Table 4E Quality indicators MF strategy minus PD strategy (part 1 of 2)
Delta
No
(%*)
Screening with the DT
5∙7

Difference uncorrected
OR-ratio
p
0∙8130

1∙0331

0∙8995

Information provision concerning PA and PCRPs
−2∙1
0∙9923
0∙9741

0∙9918

0∙9734

Advice to take part in PA and PCRPs
0∙7
0∙9913

0∙9695

1∙1085

0∙6804

0∙7497

0∙8236

0∙6215

Referral to PCRPs

1∙0

1∙0586

Difference corrected**
OR-ratio
p

0∙8907

.
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Table 4E Quality indicators MF strategy minus PD strategy (part 2 of 2)
Delta
No
(%*)
Participation in PCRPs

PAU

Difference uncorrected
OR-ratio
p

Difference corrected**
OR-ratio
p

−5∙4

1∙3939

0∙2382

1∙4133

0∙2506

0∙8

1∙0072

0∙9756

1∙0128

0∙9583

Abbreviations: No, number of; MF strategy, multi-faceted strategy; OR; odds ratio; PA,
physical activity; PAU, physical activity uptake; PCRP, Physical cancer rehabilitation
program; PD strategy, patient-directed strategy; p, p-value.
* valid percentage
** Patient characteristics of age, gender, co-morbidities (≥2/<2), tumor type, treatment type,
weight change after cancer treatment, education level and employment status have been
included in the model as confounders in the analysis.
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Table 4F Patient reported outcomes MF strategy minus PD strategy

EORTC QLQ-C30
Mean Summary
score
Global Health
Status/QoL
Physical Function
MFI-20 score
Mean General
Fatigue
Mean Physical
Fatigue
PAM-13
Mean Total Score

Delta
Mean

Difference uncorrected
Difference
p

Difference corrected*
Difference
p

0∙3

−0∙06646

0∙9187

0∙2656

0∙6841

2∙0

0∙6913

0∙7340

0∙6273

0∙7449

1∙0

−1∙6934

0∙3999

−1∙3749

0∙4616

0∙0

0∙5183

0∙3186

0∙5723

0∙2449

0∙2

0∙1675

0∙7406

0∙2097

0∙6657

0∙0

−0∙0218

0∙9886

−1∙1235

0∙4843

Abbreviations: EORTC QLQ-C30, The European Organization for Research and Treatment
of Cancer Quality of Life Questionnaire; MFI-20, Multidimensional Fatigue Inventory-20;
MF strategy, multi-faceted strategy; PAM-13, Patient Activity Measurement-13; PD
strategy, patient-directed strategy; p, p-value.
* Patient characteristics of age, gender, co-morbidities (≥2/<2), tumor type, treatment type,
weight change after cancer treatment, education level and employment status have been
included in the model as confounders in the analysis.
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Feasibility
In total 632 patients of the after-measurement were included in this
analysis. We supplied 5000 flyers to the nine cancer centers and 50 pocket
cards to the cancer centers used for the MF strategy. The website was
visited 911 times by 766 different individuals. The outcomes of the
feasibility study have been outlined in Table 5A and 5B.
Eighty-two percent out of the 56% of the total patients receiving the flyer
actually read it.
The median score for the flyer was 8. Eighty-eight percent of the patients
agreed that the flyer had clear content and a clear lay-out. Sixty-one
percent mentioned that it led them to discuss PA with their healthcare
professionals.
Of the 29% of the total patients using the website, 73% agreed that the
website had clear content and a clear lay-out. The median score for the
website was 7. Seventy-five percent of the patients using the website
agreed that the website stimulated discussion of PA with their care
professionals.
In the cancer centers that participated, 90% of the patients confirmed that
they were offered the option to talk with a healthcare professional about
cancer rehabilitation during or after treatment.
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Table 5A Feasibility flyer and website
Flyer (n=244)
Median rate score
Remembered receiving flyer
Read flyer after receiving it
Agreed clear lay-out & content
Agreed flyer stimulates discussion
of PA with their healthcare professionals
Website (n=624)
Median rate score

Total
8 out of 10
No (%*)
137 (56)
112 (82)
98 (88)
68 (61)
7 out of 10
No (%*)
180 (29)
144 (73)
131 (75)

Used website
Agreed clear lay-out & content
Agreed website stimulates discussion
of PA with their healthcare professionals
Reasons given for not using the website were: no internet or computer(skills),
patient already performed enough PA, preference for personal contact
instead of written information or information via ICT systems, sufficient
knowledge already about PA during and after cancer, and unaware of
existence of website.
Abbreviations: No, number of; MF strategy, multi-faceted strategy; PA, physical activity; PD
strategy, patient-directed strategy.
*valid percentage
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Table 5B Feasibility organization
Organization (N=632)

Total
PD strategy
MF strategy
No (%*)
No (%*)
No (%*)
Could talk about cancer rehabilitation
Yes
550 (90)
216(88)
334 (92)
No
59 (10)
30(12)
29 (8)
Contact person available
Yes
442 (71)
161 (66)
281 (75)
No
177 (29)
84 (34)
93 (25)
Contact person easily reachable
Yes
424 (83)
159 (82)
265 (84)
No
85 (17)
36 (18)
49 (16)
GP involved
Yes
450 (71)
164 (65)
286 (76)
No
182 (29)
89 (35)
93 (24)
GP informed
Yes
531 (87)
201 (82)
330 (90)
No
80 (13)
43 (18)
37 (10)
Reasons given for no referral or PCRP participation were: insufficient
insurance coverage and the ensuing costs of joining a PA program, waiting lists
because of lack of capacity, referral offered at inconvenient times in the
treatment process, non-tailored PCRPs, patient already performed enough PA,
coordination of cancer treatment in cancer treatment facility that does not
participate in this study ,and negative advice of healthcare professionals.
Abbreviations: GP, general practitioner; No, number of; MF strategy, multi-faceted strategy;
PA, physical activity; PCRP, Physical cancer rehabilitation program; PD strategy, patientdirected strategy.
*valid percentage
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Discussion
We investigated the effectiveness and feasibility of two tailored strategies
to increase the adherence to PCR guidelines for patients who had been
treated for and survived abdominopelvic cavity malignancies in this
clustered CBA study. We found that both a PD and an MF strategy
significantly improved our primary outcome measure, particularly the score
of screening with the DT. The MF strategy did not appear significantly
better. We did not find any significant improvement in the other indicators,
although we did find good use of, and experience with, both strategies.

Indicator score
As expected from our previous study and other literature

, we found

73,81,82

low adherence scores for survivors of abdominopelvic cavity malignancies.
Other studies showed a substantial proportion of cancer survivors with
unmet needs after their cancer treatment

, while one third of the

96-99

survivors lacked information about PCRPs and other survivorship-care 47.
Both tested strategies seemed able to improve this aspect of survivorshipcare. The scores of screening with the DT, information provision
concerning PA and PCRPs and advice to take part in PA and PCRPs all
improved. Even so, only the improved score of screening with the DT was
shown to be significant.
Unfortunately, the scores for referral to PCRPs and participation in
PCRPs, PAU, fatigue, QoL and empowerment remained stable or
decreased slightly. An explanation could be that the time interval between
the introduction of the strategies in the centers and the start of the after357
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measurement was too short, since most indicators measure the effect later
on in the process of survivorship-care. Evidence of the effectiveness of
both strategies in the long term is still questionable and further exploration
is needed.
Additionally, a dramatic change in Dutch PCR care and its reimbursement
could also be a cause (see also “Setting” of the “Methods”). Patients
included in the before-measurement were able to attend the PCRP called
“Recovery& Balance”. Patients included in the after-measurement were
confronted with a new system of PCRPs. From our feasibility study we
know that patients experienced stricter accessibility conditions, waiting
lists and ensuing costs (fewer reimbursement options) of joining a PCRP
for these programs. Unfortunately, our study lacks a control group; we did
not consider the unexpected alteration of adherence due to changes in
cancer rehabilitation care offered during the intervention period.

Empowerment tools
Using strategies with patient empowerment enhancing tools, we improved
the screening with the DT, information provision concerning PA and
PCRPs and advice to take part in PA and PCRPs. The empowerment
enhancing tools consisted of educational materials, self-management
tools, and reminders via flyers and a website. In the process of
rehabilitation, empowerment enhancing tools can have extra value, since
confidence to take charge, decision making and belief in oneself can
directly affect the efficacy of the rehabilitation 100. Sufficient empowerment
enables individuals to influence their own behavior and that of their
healthcare professionals 101. Empowerment enhancing tools are positively
358
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associated with improved PA

102-104
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and studies showed positive

experiences of patients with these tools to support survivorship-care

.

105

Therefore, these tools have the potential to fulfill the unmet needs of
patients with cancer and after cancer treatment.

Clustered trial
We performed a clustered CBA study with cohorts in nine cancer centers.
The ICC is defined as the ratio of the between-cluster variance to the total
variance. An ICC of 0 indicates that individuals within clusters are no more
like each other than individuals from different clusters (there is no
between-cluster variability), while an ICC of 1 indicates that individuals
within the same cluster all have identical outcomes (there is no withincluster variability). ICC values between 0 and 0∙40 were found in other
comparable research106, while the ICCs of the indicators and PROs in our
study varied between 0 and 0∙091, predicting a low chance of betweencluster variability. For our power analysis we assumed an ICC of 0∙1, which
adjusted possible clustering.

Strengths and limitations
Our study has several strengths. This is one of the few large-scale studies
to develop and test two strategies to implement PCR guidelines into daily
healthcare. We were able to include 1326 patients from nine cancer
centers. Secondly, the originality of our study is further supported by the
fact that it is one of the few studies comparing the effect of a PD strategy
with an MF strategy. Thirdly, this is the first time that two different
359
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strategies leading to adherence to PCR guidelines were assessed with
indicators that were based on national and international evidence-based
PCR guidelines. Furthermore, clinical practice was left undisturbed as
much as possible, allowing for an estimation of the actual effect of the
strategies in a non-research setting. The tools developed were tailored to
current PCR guideline adherence and perceived determinants
barriers

74,75

73

and

influencing PCR guideline implementation. Finally, besides

the effectiveness of the strategies, we also contributed a feasibility study.
A limitation of our study is that due to collaborations between cancer
centers patients might have been treated in more than one center.
Therefore, there might have been an amalgamation of results between the
PD and MF strategy or with centers where no strategy was applied. Also,
the time interval between the introduction of the developed strategies in
the centers and the start of the after-measurement was short. In our
experience it often takes a while for strategies to influence daily clinical
practice. The time period was probably too short to really measure the
influence of the strategies on most of the outcomes, particularly the effect
on the secondary outcomes that measured the implementation after
screening with the DT.
Evidence of the effectiveness and experiences with both strategies longerterm is still questionable and further exploration is needed. Finally, we did
not look at the international setting but only at the Dutch healthcare setting.
Various European guidelines also advise on PCRPs. The incentive to start
PCRPs might be different in other countries with different healthcare
systems and often even more limited reimbursement policies. Although
more research is needed to assess the effectiveness and feasibility of
implementation strategies in other countries, our personal impression is
that the findings may well be applicable to other countries.
360
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Conclusion
This study showed that a PD and MF strategy containing empowerment
enhancing tools were both effective in increasing the amount of screening
with the DT for survivors of abdominopelvic cavity malignancies. Even so,
the MF strategy was not shown to be significantly better. More research is
needed to explore the additional effect of implementation strategies that
influence both healthcare professionals and the healthcare organization.
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Supplement 1 Setting
From 1996 until the end of 2015 a multidimensional physical activity
program called Recovery & Balance was offered in more than 60 locations,
as part of the Dutch healthcare system. This program was reimbursed by
(additional) health insurance and accessible to all cancer survivors.
Since January 2016, physical activity programs have been offered by (1)
rehabilitation physicians in hospitals or rehabilitation clinics; apart from
physical problems, patients need to have been diagnosed with
psychological or social problems to be allowed to participate in these
physical activity programs; (2) multiple healthcare professionals (HCPs)
(e.g. sports medicine physicians, physiotherapists) or by non-HCPs such
as sports trainers; these programs are mainly offered outside of the
hospitals. The majority (>70%) of patients only attends the second option
of the physical activity programs.
The Dutch healthcare system is a managed competition based healthcare
system 1. The financing includes a mandatory universal basic health
insurance providing financial coverage of a comprehensive and uniform
package of health services. Dutch residents can also obtain additional
health insurance. The physical activity programs offered by rehabilitation
physicians are mainly covered by the basic health insurance, yet they are
only available for cancer survivors with multidimensional problems. For the
other, mostly monodisciplinary physical activity programs the financial
coverage is sometimes guaranteed by additional health insurance. These
physical activity programs need to be financed mainly by the patients
themselves.
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Supplement 2 Description of the questionnaires used
Distress Thermometer (DT) 1: The DT consists of a thermometer ranging
from 0 (no distress) to 10 (extreme distress) and 47 questions (yes or no)
that refer to practical, family and social, emotional, religious and spiritual,
and physical issues. The DT concludes with the question: “Would you like
to talk with a professional about your problems?” (yes, no, or maybe). The
cut-off point is 5. The DT showed valid and reliable. The sensitivity of the
DT is 78∙3%, whereas its specificity is 66∙5% 1.
The European Organization for Research and Treatment of Cancer
Quality of Life Questionnaire (EORTC QLQ-C30) 2: This self-completion
questionnaire consists of 30 questions and is composed of multi-item and
single scales. There are five functional scales (physical, role, emotional,
social, and cognitive), three symptom scales (fatigue, nausea or vomiting,
and pain), a global health status or quality of life scale, and six single items
(dyspnea, insomnia, appetite loss, constipation, diarrhea, and financial
difficulties). A measurement model for the QLQ-C30 that yields a single
summary score based on 13 scales (27 items) was also calculated3. The
QLQ-C30 and the single summary score both showed valid and reliable
.

2,3

The Multidimensional Fatigue Inventory-20 (MFI-20) Questionnaire
: The MFI-20 is a 20-item scale designed to evaluate five dimensions of

4,5

fatigue: general fatigue, physical fatigue, reduced motivation, reduced
activity, and mental fatigue. The MFI-20 showed reliable and valid to
differentiate fatigue between groups, within groups and for patients with
cancer 4,5.
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The Patient ActivityMeasurement-13 (PAM-13)

: The PAM-13 is the

6,7

shortened 13-item version of the PAM-22, a 22-item measure that
assesses patient knowledge, skill, and confidence for self-management.
The PAM-13 divides people into one of four progressively higher activation
levels, from passive and lacking knowledge and skills in dealing with health
and healthcare in level 1 to active and generally well-informed and
competent in level 4. The original PAM-22 showed valid and reliable to
measure the level of activation and the shorter PAM-13 showed valid
compared to the original 22-item PAM-22 6,7.
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Chapter XIII
Evaluation Breast
Evaluation of two strategies to implement
physical cancer rehabilitation guidelines for
breast cancer survivors; a controlled beforeand-after study.
IJsbrandy C, Hermens RPMG, Gerritsen WR, van Harten WH,
Ottevanger PB. Submitted.

“Fly the sky as a peregrine falcon on thermal air.
Jump high as a jackrabbit without a care.
Swim the ocean as fast as a sailfish passing a hake.
Run the savannah like a cheetah with no brakes.”
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Abstract
Purpose: Evaluation of the effectiveness and feasibility of two strategies
to implement physical cancer rehabilitation (PCR) guidelines for breast
cancer survivors.
Design: We tested and compared two tailored strategies to implement
physical cancer rehabilitation (PCR) guidelines for breast cancer
survivors in a clustered controlled before-and-after study. The patientdirected (PD) strategy was tested in two cancer centers, aiming to
empower the survivors. The multi-faceted (MF) strategy was tested in
two other cancer centers with the aim of, besides empowering survivors,
positively influencing both the healthcare professionals and the
healthcare organization. Data were collected from existing registration
systems, patient questionnaires and professional questionnaires. We
measured indicators related to PCR guidelines: (1) screening with the
Distress Thermometer (DT), (2) information provision about physical
activity (PA) and physical cancer rehabilitation programs (PCRPs), (3)
advice to perform PA and PCRPs, (4) referral to a PCRP, (5) actual
PCRP participation, (6) PA uptake (PAU), and patient reported outcomes
(PROs) such as (7) quality of life, (8) fatigue and (9) empowerment.
Furthermore, survivors’ and cancer centers’ determinants were assessed
as possible confounders for adherence. The use of and experiences with
both strategies were measured using Google Analytics to assess
feasibility.
Results: In total 513 survivors from 4 cancer centers were included in
the study. The score of screening with the DT did not change
significantly. For the PD strategy, we found significant improvement in
the score on information provision (10∙8%). For the MF strategy, a
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significant decrease of referral and PCRP participation was found,
namely a decrease of 22∙5% and 26% respectively, most likely related to
a change in insurance coverage. The PD strategy had significantly better
outcomes than the MF strategy in the scores for information provision
and PCRP participation. We found good use and positive experiences
with both strategies.
Conclusion: A strategy containing empowerment enhancing tools was
effective in increasing the indicator for ‘information provision’ for breast
cancer survivors. Changes in PCR care and its cost reimbursement
might have influenced referral and PCRP participation rates.
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Introduction
The majority of breast cancer survivors experience (long-term) physical
and psychosocial problems

1,2.

They often experience severe fatigue 3,

continuous neuropathy and pain symptoms 4, they have a markedly
declined cardiopulmonary fitness as well as a lower independence in
daily activities 5. Furthermore, they experience a decrease in their quality
of life (QoL) 6-9.
As most breast cancer patients become long-term survivors

10,

there is

an urgent need to find ways to prevent or mitigate their problems
experienced. Although a sufficient level of physical activity (PA) can
prevent or reduce these problems

11-33,

maintaining a physically active

lifestyle during and after cancer and its treatment is rather challenging
5,34,35.
36,

Many breast cancer patients have insufficient PA during treatment

while also experiencing a 50% decline in PA compared with pre-

diagnosis

30,37.

Additionally, survivors usually fail to return to pre-

diagnosis activity levels after treatment 36.
Evidence-based

physical

cancer

rehabilitation

(PCR)

guidelines

recommend the implementation of physical cancer rehabilitation
programs (PCRPs)

16,38-44.

As the cure rate of cancer is increasing, the

implementation of these PCR guidelines is an important worldwide topic
44,45.

Many strategies improving PCR guideline adherence have been

designed with a focus on breast cancer patients. In an earlier study in the
Netherlands, we found that breast cancer is a positive determinant for
PCR guideline adherence, with breast cancer survivors showing higher
adherence scores compared to other survivors

46.

Screening with the

distress thermometer (DT) in the breast cancer care pathway was
relatively well adhered to, and the percentages of referral to a PCRP
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Additionally, many breast cancer

patients attended a PCRP. As a result of these activities, breast cancer
survivors rate the survivorship care higher than patients with other
cancers

48,49.

Nevertheless, further strategies to improve PCR guideline

adherence are still needed, since breast cancer survivors still express
unmet needs for education, information or support, early detection and
referral related to physical activity impairments 50,51.
Most guidelines are not implemented automatically, needing formal
implementation strategies

52.

To implement PCR guidelines, non-tailored

strategies directed at patients-only are often used

53.

Promising elements

of tailored patient-directed (PD) strategies are patient empowerment
enhancing tools, that inform and activate patients and achieve a positive
impact on patient knowledge, decision-making, communication and
behavior

54-57.

Contrarily, strategies tailored to determinants and barriers

are recommended

58,59,

because tailoring is expected to contribute to

their effectiveness 60 (odds ratios (ORs) between 1∙27 and 1∙93 61).
To design tailored implementation strategies, we used the step-wise
approach of the Implementation of Change Model

62,63

by Grol and

Wensing. In doing so we gained insight into current practice, potential
determinants that predict adherence and the barriers and facilitators
62,64,65

influencing PCR guideline implementation. We found that barriers

arise at multiple levels in the healthcare system (patient, professional,
and/or the organizational level of care)

64,65.

That makes it very likely that

a multi-faceted (MF) strategy will be more effective than a single-faceted
(patient-directed only) strategy 54-57,66-74.
Nevertheless, further evaluation of a PD and a MF strategy to implement
PCR guidelines for breast cancer survivors is needed.
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In this study we aimed to assess and compare the effectiveness and
feasibility of two tailored strategies to implement PCR guidelines for
breast cancer survivors on a patient level and a cancer center level. We
tested and compared (1) a PD implementation strategy aiming to
empower the patients and (2) a MF implementation strategy aiming to
empower the patients, with the additional aim of influencing their
healthcare professionals as well as the organization of the cancer center.
We expected (hypothesis) the MF strategy to be more effective than the
PD strategy, since the former intervenes at multiple levels in the
healthcare system (patient, professional, and/or the organizational level
of care).
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Design
Study design
We conducted a clustered controlled-before-and-after (CBA) study with
cohorts in four cancer centers, using existing registration systems, a
patient and a professional questionnaire as well as Google Analytics. The
study contained two study arms to implement PCR guidelines: (1): two
cancer centers received a PD implementation strategy and (2) two
cancer centers received a MF implementation strategy. Six months after
the introduction of the implementation strategies the outcomes were
measured and compared for (a) effectiveness and (b) feasibility.

The implementation strategies
The PD strategy was designed to improve the implementation of PCR
guidelines by empowering patients; the MF strategy was designed to
empower patients, with the additional aim of influencing their healthcare
professionals and the organizational aspects of the cancer center. Both
strategies were designed tailored to the setting, determinants found and
factors affecting implementation

62,64,65.

See Tables 1A and 1B for the

elements of both strategies. Both strategies were deployed and actively
carried out in the participating cancer centers between July and
December 2015. The flyer and the interactive website were provided up
until October 2017.
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Study population & recruitment
The patient cohorts were recruited from the 4 participating cancer centers
situated in teaching and non-teaching cancer centers in the Netherlands.
The Dutch Cancer Registry was used to select eligible patients.
All patients who successfully passed primary treatment for breast cancer,
without evidence of recurrence/metastases, were asked for their
participation

and

informed

consent

by

their

treating

healthcare

professional.
Patients diagnosed in the period from January 2014 to June 2015 were
included in the before-measurement and patients diagnosed in the period
from January 2016 to December 2016 were included in the aftermeasurement. To collect data on the characteristics of the cancer
centers one healthcare professional per cancer center was asked to
participate.
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Table 1A Strategy elements PD strategy
Strategy elements
A flyer to educate, activate and remind patients. With
information on PA and PCRPs and where information is available
to guide patients’ own survivorship plans.
An interactive website for education and activation of patients,
with information on:
• physical oncologic rehabilitation
• PCRPs
• guidelines
• web-based exercises
• care seekers
• quality assurance

Directed to
Patients
Patients

Abbreviations: PCRP, Physical cancer rehabilitation program; PA, physical activity; PD
strategy, patient-directed strategy.
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Table 1B Strategy elements MF strategy
Strategy elements
A flyer to educate, activate and remind patients, with
information on PA and PCRPs and where information is
available to guide patients’ own survivorship plans.
An interactive website for education and activation of patients.
With information on:
• physical oncologic rehabilitation
• PCRPs
• guidelines
• web-based exercises
• care seekers
• quality assurance
An interactive website for education of the healthcare
professionals, with information on:
• physical oncologic rehabilitation
• PCRPs
• guidelines
• web-based exercises
• care seekers
• quality assurance
A pocket-card for healthcare professionals with:
• descriptions of care pathways
• important contact details for referral to PCRPs
Outreach visits regarding PCRPs to educate healthcare
professionals on regional possibilities of referral and
importance of communication with patients.
Optimized description of care pathways, to improve
transmission of secondary-primary care:
• when offering PCRP in a care pathway
• responsibility per person what and when
Improved cancer center protocols on PCRP.
Establishing a permanent contact person in the care process for
patients and professionals for the PCR guidelines process.

Directed to
Patients
Patients

Professionals

Professionals
Professionals
Organization

Organization
Organization

Abbreviations: MF strategy, multi-faceted strategy; PCRP, Physical cancer rehabilitation
program; PA, physical activity.
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Data Collection
To gain insight into the effectiveness of both strategies, outcome
measures and patient characteristics were measured with questionnaires
among patients (see outcome measures of effectiveness for a description
of the measured outcomes). Cancer center characteristics were
assessed,

using

the

existing

cancer

centers’

registries

and

questionnaires among professionals, involved in cancer care in the 4
cancer centers. The outcome measures were indicators based on
national and international evidence-based PCR guidelines

38,75,76

and

developed by a national panel consisting of 10 professional experts and
patients, using the RAND-modified Delphi method

77,78.

We also

measured patient reported outcomes (PROs) such as quality of life,
fatigue and empowerment. The actual exposure to and experiences with
the different elements of the implementation strategies were measured
with patient questionnaires and the use of Google Analytics.

Outcome measures of effectiveness

Primary outcome measure
Indicator Screening with the DT: the questionnaire asked patients if
they had received screening with the DT

79,80.

A photograph of the DT

was shown in the questionnaire. We measured the perceived correct
screening when the patients stated that they had received the DT.
Supplement 1 gives a detailed description of the DT as well as the other
questionnaires.
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Secondary outcome measures: The indicators
Information provision about PA and PCRPs: patients stated in the
questionnaire that they received information from the cancer center about
PA and PCRPs.
Advice to take part in PA and PCRPs: patients stated they had
received advice from their healthcare professionals to improve their PA
and join a PCRP.
Referral to a PCRP: patients stated they had been referred to a PCRP.
Participation in PCRPs: patients stated that they had joined or were
joining a PCRP mentored by either a physical therapist, a rehabilitation
clinician or a sports clinician.
Patient PA uptake (PAU): patients stated that their PA increased
automatically after cancer diagnosis and cancer treatment.

Secondary outcome measures: Patient reported outcomes (PROs)
QoL: The European Organization for Research and Treatment of Cancer
Quality of Life Questionnaire (EORTC QLQ-C30) 81 was used to measure
the QoL of the patients. A measurement model for the QLQ-C30 that
yields a single summary score based on 13 scales (27 items) was also
calculated 82.
Fatigue:

The

Multidimensional

Fatigue

Inventory-20

(MFI-20)

questionnaire 83,84 was used to measure patient fatigue.
Patient empowerment: Patient empowerment was defined as the
individual knowledge, skills, and confidence for managing the patient’s
own health and healthcare. The state of patient empowerment was
measured with the patient activity measurement-13 (PAM-13) 85,86.
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Characteristics of patients and cancer centers
The patient characteristics included were: age (continuous), gender
(male or female), nationality (Dutch or other nationality), comorbidities
(≥2/<2), type of treatment (surgery, chemotherapy, radiotherapy,
hormonal therapy, or other), multi-treatment (≥2/<2), weight change after
cancer treatment (increase, stability, decrease), educational level (high,
middle, or low), residential circumstances (alone or co-habiting) and
employment status (being employed or not).
The cancer center characteristics were: type of hospital (teaching and
non-teaching), standardized use of DT (yes or no), Multidisciplinary
Oncological Rehabilitation Board (MORB) available (yes or no), PCRP in
cancer center or connected medical facilities available (internally,
externally, or not at all).

Outcome measures of feasibility
We performed a feasibility study to research the use and experiences of
the different elements of the implementation strategies and the modified
care.
Flyer: Number of supplied flyers, rating of flyer (1-10), clear lay-out of
flyer (yes/no), clear content of flyer (yes/no), flyer led to discussing PA
with healthcare professional (yes/no).
Website: Number of website visits, rating website (1-10), clear lay-out of
website (yes/no), clear content of website (yes/no), website led to
discussing PA with healthcare professional (yes/no).
Professionals’ pocket cards: Number of pocket cards supplied to
professionals.
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Organization: Could talk about cancer rehabilitation (yes/no), contact
person available (yes/no), contact person can be easily reached (yes/no),
GP involved (yes/no) and GP informed (yes/no).

Data Analysis
We used SAS software (SAS 9∙2 for Windows; from SAS Institute, Cary,
North

Carolina,

USA)

for

the

analyses.

Descriptive

analyses

(frequencies, percentages, means, standard deviations (SD), median and
ranges) were used to describe the patient and cancer center
characteristics as well as the adherence to the indicators and the PROs .
Because of the hierarchical structure of our study (patient nested within
cancer centers) we performed multilevel (mixed model) analyses to
compare the indicators and PROs of the PD strategy and the MF strategy
as well as the differences between the characteristics of these groups. In
a mixed model both fixed and random effects can be analyzed. We
performed a model with a random intercept with all other variables fixed.
Multilevel linear regression analyses (Proc Mixed) were used for
continuous outcome variables, while multilevel logistic regression
analyses (Proc Glimmix) were used for dichotomous outcome variables.
The difference in effectiveness between both implementation strategies
was tested using a model which included strategy, time and the
interaction of strategy with time as factors in the model. In these
analyses, adherence to the indicators was used as dependent variables
and patient characteristics i.e. age, gender, co-morbidities (≥2/<2),
treatment type, weight change after cancer treatment, education level,
employment status and type of hospital, were included as possible
confounders in the model. Additionally, the differences between the
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before- and after-measurements were analyzed for the PD and MF
strategy groups separately. A p-value of <0∙05 was statistically
significant, based on two-sided tests. The intraclass correlation
coefficients (ICCs) were calculated for each indicator to obtain insight
into the clustering effect of the cancer centers.
We performed descriptive statistics (frequencies, percentages, rates) on
the exposure to and experiences with the different elements of the
implementation strategies.

388

Evaluation

Breast

Results
From the four cancer centers, 669 patients who matched the inclusion
criteria and were invited for the before-measurement, 398 (59%)
responded and 311 agreed to participate in the study, giving informed
consent. Of the 444 patients invited for the after-measurement, 258
(58%) responded and 202 agreed to participate in the study, giving
informed consent. Thus, in total 513 patients were included into the two
cohorts of the study.

Patient and cancer center characteristics
Table 2 outlines the characteristics of the patients. We found significant
differences between the groups for the characteristics of chemotherapy
and hormonal treatment, employment status and type of hospital. Table 3
outlines the characteristics of the four cancer centers. We observed an
increase of 2 cancer centers screening with the DT and a decline of 3
cancer centers offering a PCRP.

Effectiveness of implementation strategies
The scores of the indicators have been outlined in Tables 4A, 4B, 4C,
4D, 4E and 4F. The score for screening with the DT did not change
significantly. The PD strategy led to an increase in the information
provision and advice to perform PA and PCRPs for patients with breast
cancer, from 47∙7% to 58∙5% (delta=10∙8%, OR=3∙0915, p=0∙0033) and
from 60∙6% to 61∙5% (delta=0∙9%, OR=2∙1767, p=0∙0488) respectively.
For the MF strategy we found a significant decrease of referral and
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PCRP participation, from 37∙7% to 15∙2% (delta=−22∙5%, OR=0∙2689,
p=0∙0006) and from 48∙3% to 22∙3% (delta=−26%, OR=0∙3099,
p=0∙0004) respectively. While comparing the two strategies we found
that the PD strategy showed significantly better outcomes between the
before- and after-measurement, in the scores for information provision
(delta=−20∙3%,

OR=3∙3872,

p=0∙0061)

and

PCRP

participation

(delta=−15∙5%, OR=2∙9080, p=0∙0256). The ICCs of the scores of the
indicators varied between 0 to 0∙074, while the ICCs of the PROs varied
between 0 to 0∙009.
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Table 2 Patient characteristics (part 1 of 3)
PD strategy

MF strategy

p

beforeafterbeforeaftermeasurement measurement measurement measurement

No of patients
Age, years

Sex
Female
Male
Dutch
Yes
No
Treatment
Surgery
Chemotherapy
Radiotherapy
Hormonal
therapy
Other

162
Mean (SD)
62∙1 (11∙6)
No (%*)

66
Mean (SD)
61∙3 (10∙4)
No (%*)

149
Mean (SD)
63∙4 (11∙8)
No (%*)

158 (99∙4)
1 (0∙6)

64 (97∙0)
2 (3∙0)

144 (98∙6)
2 (1∙4)

150 (94∙3)
9 (5∙7)

63 (96∙9)
2 (3∙1)

143 (98∙0)
3 (2∙1)

136
Mean (SD) 0∙4797
63∙4 (11∙2)
No (%*)
0∙5751
134 (98∙5)
2 (1∙5)
0∙1532
123 (92∙5)
10 (7∙5)

147 (90∙7)
95 (58∙6)
113 (69∙8)
75 (46∙3)

63 (95∙5)
20 (30∙3)
53 (80∙3)
38 (57∙6)

137 (92∙0)
68 (45∙6)
113 (75∙8)
79 (53∙0))

130 (95∙6) 0∙3174
44 (32∙4) <0∙0001
101 (74∙3) 0∙3687
53 (39∙0) 0∙0359

6 (3∙7)

2 (3∙0)

3 (2∙0)

3 (2∙2)

0∙7940
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Table 2 Patient characteristics (part 2 of 3)
PD strategy

MF strategy

p

beforeafterbeforeaftermeasurement measurement measurement measurement

No (%*)
No of
treatments
<2
21 (13∙0)
≥2
141 (87∙0)
No of
comorbidities
<2
109 (67∙3)
≥2
53 (32∙7)
Weight after
treatment
Increase
57 (35∙9)
Stable
78 (49∙1)
Decrease
24 (15∙1)
Living
circumstances
Alone
20 (12∙4)
Cohabiting
141 (87∙6)
Education
level
Low
61 (38∙4)
Middle
75 (47∙2)
High
23 (14∙5)
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No (%*)

No (%*)

No (%*)
0∙5905

7 (10∙6)
59 (89∙4)

19 (12∙8)
130 (87∙3)

23 (16∙9)
113 (83∙1)
0∙6368

48 (72∙7)
18 (27∙3)

95 (63∙8)
54 (36∙2)

90 (66∙2)
46 (33∙8)
0∙2458

24 (37∙5)
35 (54∙7)
5 (7∙8)

60 (41∙7)
69 (47∙9)
15 (10∙4)

37 (28∙2)
75 (57∙3)
19 (14∙5)
0∙0655

13 (20∙0)
52 (80∙0)

32 (21∙8)
115 (78∙2)

32 (23∙7)
103 (76∙3)
0∙9461

25 (34∙3)
32 (48∙5)
13 (19∙7)

53 (35∙8)
70 (47∙3)
25 (16∙9)

46 (35∙4)
60 (46∙2)
24 (18∙5)
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Table 2 Patient characteristics (part 3 of 3)
PD strategy

MF strategy

p

beforeafterbeforeaftermeasurement measurement measurement measurement

No (%*)
Employment
status
Working
61 (38∙6)
Non-working 97 (61∙4)
Type of
cancer
center
Teaching
33 (20∙4)
Non129 (79∙6)
teaching

No (%*)

No (%*)

No (%*)
0∙0217

34 (52∙3)
31 (47∙7)

40 (27∙0)
108 (73∙0)

46 (34∙1)
89 (65∙9)
<0∙0001

0 (0∙0)
66 (100∙0)

53 (35∙6)
96 (64∙4)

52 (38∙2)
84 (61∙8)

Abbreviations: No, number of; MF strategy, multi-faceted strategy; PD strategy, patientdirected strategy; p, p-value.
* valid percentage
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Table 3 Characteristics of the cancer centers

after

before

after

√

before

Screening DT
PCRP/Physiotherapy
Internal PCRP
External PCRP
Physiotherapy

√

√

after

before

√

√

√

√

√

√

√

√
√

before

Type of hospital
Teaching
Non-teaching
MORB available

MF strategy
Center 3
Center 4

after

PD strategy
Center 1
Center 2

√
√

√

√

Abbreviations: DT, Distress Thermometer; MF strategy, multi-faceted strategy; MORB,
Multidisciplinary oncological rehabilitation board; PCRP, Physical cancer rehabilitation
program; PD strategy, patient-directed strategy.
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Table 4A Quality indicators PD strategy (part 1 of 2)
Before

After

No
(%*)
Screening with the DT
Yes
98
(60∙9)

No
(%*)

Change
corrected**
OR
p

0∙5378

1∙1288

0∙7507

Information provision concerning PA and PCRPs
Yes
73
38
10∙8 1∙5424
(47∙7)
(58∙5)

0∙1491

3∙0915

0∙0033

1∙1121

0∙7336

2∙1767

0∙0488

0∙3840

0∙0683

0∙6418

0∙4384

No

63
(39∙1)

80
(52∙3)

6∙3

Change
uncorrected
OR
p
1∙2238

No

43
(67∙2)

Delta

21
(32∙8)

27
(41∙5)

Advice to take part in PA and PCRPs
Yes
97
40
0∙9
(60∙6)
(61∙5)
No

63
(39∙4)

25
(38∙5)

Referral to PCRPs
Yes
32
(20∙3)

5
(7∙9)

No

126
(79∙7)

−12∙4

58
(92∙1)
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Table 4A Quality indicators PD strategy (part 2 of 2)
Before

After

No
(%*)
Participation in PCRPs
Yes
58
(36∙7)

No
(%*)

No
PAU
Yes
No

17
(26∙2)

100
(63∙3)

48
(73∙9)

85
(53∙1)

21
(32∙8)

75
(46∙9)

43
(67∙2)

Delta

Change
uncorrected
OR
p

Change
corrected**
OR
p

−10∙5

0∙6106

0∙1328

0∙8150

0∙5848

−20∙3

0∙4326

0∙0087

0∙6943

0∙3237

Abbreviations: No, number of; OR, odds ratio; PA, physical activity; PAU, physical activity
uptake; PCRP, Physical cancer rehabilitation program; PD strategy, patient-directed
strategy; p, p-value.
*valid percentage
** Patient characteristics of age, gender, co-morbidities (≥2/<2), tumor type, treatment
type, weight change after cancer treatment, education level and employment status have
been included in the model as confounders in the analysis.
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Table 4B Patient reported outcomes PD strategy
Before

After

Delta

Mean
(SD)
EORTC-QLQ-C30
Mean
40∙4
Summary
(5∙6)
score
Global
78∙9
Health
(18∙1)
Status/QoL
Physical
80∙4
Function
(19∙0)

Mean
(SD)

Delta

41∙6
(5∙0)

MFI-20 score
Mean
General
Fatigue
Mean
Physical
Fatigue
PAM-13
Mean Total
Score

Change
uncorrected
Change
p

Change
corrected*
Change
p

1∙2

1∙1965

0∙1390

1∙4457

0∙1142

77∙4
(15∙5)

−1∙5

−1∙5073

0∙5533

−2∙9870

0∙2334

83∙0
(20∙3)

2∙6

2∙5750

0∙3648

0∙6420

0∙8166

10∙9
(4∙7)

10∙7
(4∙6)

−0∙2

−0∙2390

0∙7346

0∙1135

0∙8714

9∙9
(4∙5)

10∙3
(4∙8)

0∙4

0∙4632

0∙4991

0∙5836

0∙3875

55∙0
(12∙5)

56∙9
(13∙5)

1∙9

1∙9211

0∙3184

1∙8635

0∙3806

Abbreviations: EORTC QLQ-C30, The European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire; MFI-20, Multidimensional Fatigue
Inventory-20; PAM-13, Patient Activity Measurement-13; PD strategy, patient-directed
strategy; p, p-value; SD, standard deviation.
* Patient characteristics of age, gender, co-morbidities (≥2/<2), tumor type, treatment
type, weight change after cancer treatment, education level and employment status have
been included in the model as confounders in the analysis.
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Table 4C Quality indicators MF strategy (part 1 of 2)
Before

After

No
(%*)
Screening with the DT
Yes
109
(73∙2)

No
(%*)

Change
corrected**
OR
p

0∙3554

1∙0431

0∙8929

Information provision concerning PA and PCRPs
Yes
94
73
−9∙5 0∙6730
(64∙4) (54∙9)

0∙1078

0∙7517

0∙3171

0∙6250

0∙0596

0∙7650

0∙3689

0∙2955

<0∙0001

0∙2689

0∙0006

No

40
(26∙9)

52
(35∙6)

−5∙0

Change
uncorrected
OR
p
0∙7851

No

92
(68∙2)

Delta

43
(31∙9)

60
(45∙1)

Advice to take part in PA/ PCRPs
Yes
102
79
−10∙8
(68∙9) (58∙1)
No

46
(31∙1)

57
(41∙9)

Referral to PCRPs
Yes
55
(37∙7)

20
(15∙2)

No
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112
(84∙9)
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Table 4C Quality indicators MF strategy (part 2 of 2)
Before

After

No
(%*)
Participation in PCRPs
Yes
70
(48∙3)

No
(%*)

No
PAU
Yes
No

29
(22∙3)

75
(51∙7)

101
(77∙7)

72
(49∙3)

64
(48∙5)

74
(50∙7)

68
(51∙5)

Delta

Change
uncorrected
OR
p

Change
corrected**
OR
p

−26∙0

0∙3076

<0∙0001

0∙3099

0∙0004

−0∙8

0∙9673

0∙8901

0∙9337

0∙8114

Abbreviations: No, number of; MF strategy, multi-faceted strategy; OR, odds ratio; PA,
physical activity; PAU, physical activity uptake; PCRP, Physical cancer rehabilitation
program; p, p-value.
* valid percentage
** Patient characteristics of age, gender, co-morbidities (≥2/<2), tumor type, treatment
type, weight change after cancer treatment, education level and employment status have
been included in the model as confounders in the analysis.
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Table 4D Patient reported outcomes MF strategy
Before

After

Delta

Mean
(SD)
EORTC-QLQ-C30
Mean
41∙0
Summary
(5∙5)
score
Global
76∙0
Health
(17∙4)
Status/QoL
Physical
80∙7
Function
(19∙2)

Mean
(SD)

Delta

41∙4
(6∙6)

MFI-20 score
Mean
General
Fatigue
Mean
Physical
Fatigue
PAM-13
Mean Total
Score

Change
uncorrected
Change
p

Change
corrected*
Change
p

0∙4

0∙3573

0∙6254

0∙6011

0∙4417

76∙0
(17∙4)

0∙0

0∙1345

0∙9484

−2∙4032

0∙2512

80∙4
(20∙0)

−0∙3

−0∙3108

0∙8938

−3∙5664

0∙0879

11∙1
(4∙4)

11∙1
(4∙4)

0∙0

−0∙0060

0∙9911

0∙6385

0∙2467

10∙1
(4∙3)

10∙0
(4∙5)

−0∙1

−0∙1572

0∙7691

0∙5218

0∙3204

55∙2
(12∙2)

55∙3
(11∙1)

0∙1

0∙1234

0∙9321

0∙4659

0∙7637

Abbreviations: EORTC QLQ-C30, The European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire; MFI-20, Multidimensional Fatigue
Inventory-20; MF strategy, multi-faceted strategy; PAM-13, Patient Activity Measurement13; p, p-value; SD, standard deviation.
* Patient characteristics of age, gender, co-morbidities (≥2/<2), tumor type, treatment
type, weight change after cancer treatment, education level and employment status have
been included in the model as confounders in the analysis.
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Table 4E Quality indicators MF strategy minus PD strategy (part 1 of 2)
Delta
No
(%*)
Screening with the DT
−11∙3

Difference uncorrected
OR-ratio
p
0∙2398

1∙1890

0∙7142

Information provision concerning PA and PCRPs
−20∙3
2∙2916
0∙0326

3∙3872

0∙0061

Advice to take part in PA and PCRPs
−11∙7
1∙6900

0∙1893

2∙4615

0∙0543

0∙7535

1∙8483

0∙3607

Referral to PCRPs

−10∙2

1∙63

Difference corrected**
OR-ratio
p

1∙2068
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Table 4E Quality indicators MF strategy minus PD strategy (part 2 of 2)
Delta
No
(%*)
Participation in PCRPs
−15∙5
PAU

19∙5

Difference uncorrected
OR-ratio
p

Difference corrected**
OR-ratio
p

1∙9849

0∙1057

2∙9080

0∙0256

0∙4454

0∙0397

0∙5471

0∙1709

Abbreviations: No, number of; MF strategy, multi-faceted strategy; OR; odds ratio; PA,
physical activity; PAU, physical activity uptake; PCRP, Physical cancer rehabilitation
program; PD strategy, patient-directed strategy; p, p-value.
* valid percentage
** Patient characteristics of age, gender, co-morbidities (≥2/<2), tumor type, treatment
type, weight change after cancer treatment, education level and employment status have
been included in the model as confounders in the analysis.

402

Evaluation

Breast

Table 4F Patient reported outcomes MF strategy minus PD strategy

EORTC-QLQ-C30
Mean Summary
score
Global Health
Status/QoL
Physical Function
MFI-20 score
Mean General
Fatigue
Mean Physical
Fatigue
PAM-13
Mean Total Score

Delta
Mean

Difference uncorrected
Difference
p

Difference corrected*
Difference
p

−0∙8

0∙8194

0∙4592

0∙5150

0∙6671

1∙5

−1∙6132

0∙6237

-1∙6084

0∙6257

−2∙9

2∙8858

0∙4323

1∙5129

0∙6521

0∙2

−0∙2331

0∙7901

−0∙3643

0∙6713

−0∙5

0∙5952

0∙4902

0∙5910

0∙4866

−1∙8

1∙7977

0∙4491

2∙5412

0∙3169

Abbreviations: EORTC QLQ-C30, The European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire; MFI-20, Multidimensional Fatigue
Inventory-20; MF strategy, multi-faceted strategy; PAM-13, Patient Activity Measurement13; PD strategy, patient-directed strategy; p, p-value.
* Patient characteristics of age, gender, co-morbidities (≥2/<2), tumor type, treatment
type, weight change after cancer treatment, education level and employment status have
been included in the model as confounders in the analysis.
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Feasibility
In total 202 patients in the after-measurement were included in this
analysis. We supplied 3000 flyers to the four cancer centers and 50
pocket cards to both cancer centers receiving the MF strategy. The
website was visited 911 times by 766 different individuals. The outcomes
of the feasibility study have been outlined in Tables 5A and 5B.
Seventy-one percent out of the 63% of the total patients receiving the
flyer actually read it. The median score for the flyer was 8. Ninety percent
of the patients agreed that the flyer had a clear content and a clear layout. Sixty-six percent mentioned that it led them to discuss PA with their
healthcare professionals.
Of the 30% of the total patients using the website, 90% agreed that the
website had a clear content and a clear lay-out. The median score for the
website was 7. Sixty-nine percent of the patients using the website
agreed that the website stimulated discussion of PA with their healthcare
professionals.
In the cancer centers that participated, 92% of the patients confirmed that
they were offered the option to talk with a healthcare professional about
cancer rehabilitation during or after treatment.
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Table 5A Feasibility study flyer and website
Flyer (n=65)
Median rate score
Remembered receiving flyer
Read flyer after receiving it
Agreed clear lay-out & content
Agreed flyer stimulates discussion of
PA with their healthcare professionals
Website (n=198)
Median rate score

Total
8 out of 10
No (%*)
41 (63)
29 (71)
26 (90)
19 (66)
7 out of 10
No (%*)
59 (30)
48 (90)
41 (69)

Used website
Agreed clear lay-out & content
Agreed website stimulates discussion of PA with their
healthcare professionals
Reasons given for not using the website were: no internet or computer(skills),
patient already performed enough PA, preference for personal contact instead
of written information or information via ICT systems, having already sufficient
knowledge about PA during and after cancer and unaware of existence of
website.
Abbreviations: No, number of; MF strategy, multi-faceted strategy; PA, physical activity;
PD strategy, patient-directed strategy.
*valid percentage
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Table 5B Feasibility study organization
Organization (N=202)

Total
PD strategy
MF strategy
No (%*)
No (%*)
No (%*)
Could talk about cancer rehabilitation
Yes
183 (92)
64 (97)
119 (89)
No
16 (8)
2(3)
14 (11)
Contact person available
Yes
176 (89)
60 (92)
116 (88)
No
21 (11)
5 (8)
16 (12)
Contact person easily reachable
Yes
177 (96)
60 (97)
117 (95)
No
8 (4)
2 (3)
6 (5)
GP involved
Yes
148 (74)
56 (86)
92 (68)
No
52 (26)
9 (14)
43 (32)
GP informed
Yes
185 (93)
62 (97)
123 (92)
No
13 (7)
2 (3)
11 (8)
Reasons given for no referral or PCRP participation were: insufficient insurance
coverage and the ensuing costs of joining a PA program, waiting lists because of
lack of capacity, referral offered at inconvenient times in the treatment
process, non-tailored PCRPs, patient already performed enough PA,
coordination of cancer treatment in cancer treatment facility that does not
participate in this study and negative advice of healthcare professionals.
Abbreviations: GP, general practitioner; No, number of; MF strategy, multi-faceted
strategy; PA, physical activity; PCRP, Physical cancer rehabilitation program; PD
strategy, patient-directed strategy.
*valid percentage
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Discussion
In this clustered CBA study, we investigated the effectiveness and
feasibility of two tailored strategies to implement PCR guidelines for
breast cancer survivors. We found an increase of 2 cancer centers
screening with the DT and a decline of 3 cancer centers offering a PCRP.
The score for the indicator ‘screening with the DT’ did not change
significantly. For the PD strategy, significant improvement in the score for
the indicators information provision was found. For the MF strategy we
found a significant decrease of referral and PCRP participation. The PD
strategy showed significantly better outcomes for the scores for
information provision about PA and PCRPs and participation in PCRPs
compared to the MF strategy. We found good use and experience with
both strategies.

Indicator score
We found an increase of 2 cancer centers screening with the DT and
significant improvements in the scores of the indicators information
provision about PA and PCRPs and advice to take part in PA and PCRPs
for the PD strategy. Despite this, we found a decline of 3 cancer centers
offering a PCRP and a significant decrease in referral and PCRP
participation for the MF strategy. These findings may be of importance,
and they need attention because breast cancer patients’ rate, adequate
assistance, referral to and rapid access to PCRPs, next to proper
information about PCRPs are important aspects of the quality of the care
delivered 49,87.
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An explanation for the disappointing outcomes could be the dramatic
change in Dutch PCR care and its reimbursement. Patients diagnosed
between January 2014 and July 2015 were included in the beforemeasurement and were able to attend the national PCRP, which was
called the Recovery & Balance. Patients diagnosed between January
2016 and January 2017 were included in the after-measurement and
were confronted with a new system of PCRPs. The latter group of
patients experienced more strict accessibility conditions, waiting lists and
ensuing costs (fewer reimbursement options) for these programs. The
greater impact in the MF strategy group may be caused by the fact that
both cancer centers in this group lost the possibility of offering a PCRP to
their patients.
Due to the rising healthcare cost policy makers are faced with the
increasingly difficult challenge of deciding which type of care to
reimburse. Many factors influence these reimbursement decisions

88.

Small incentives or disincentives may have little impact on the
prescribing practices of healthcare professionals

89,90.

Even so, evidence

exists that important changes in reimbursement systems have an impact
on the volume and type of care delivered
in healthcare professionals

94

90-93,

and patients

due to behavioral changes

95.

The evidence concerning

the cost-effectiveness of PCRPs for breast cancer remains sparse, and
often comes with contrasting conclusions

96-99.

More research into cost-

effectiveness is needed for better evidence and advocacy to better
arrange reimbursement of PCRPs.
Another explanation could be that the time interval between the
introduction of the implementation strategies in the cancer centers and
the start of the after-measurement was too short to really measure the
influence of the strategies. Moreover, the healthcare systems might need
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more time to adapt to the change in PCR care and its reimbursement.
Evidence of the effectiveness of both strategies in the long term is still
questionable and further exploration is therefore needed.

Empowerment tools
The PD strategy showed its ability to significantly improve information
provision about PA and PCRPs and advice to take part in PA and
PCRPs. The empowerment enhancing tools consisted of educational
materials, self-management tools and reminders via flyers and a website.
In the process of rehabilitation, empowerment enhancing tools can have
extra value, since confidence to take charge, make decisions and belief
in yourself can directly affect the efficacy of the rehabilitation

100.

Adequate empowerment gives individuals the capacity to influence their
own behavior as well as that of their healthcare professionals

101.

One

study showed positive experiences of patients with these tools to support
survivorship care

102.

Other studies show that empowerment enhancing

tools and PA uptake are positively related

103,104.

Breast cancer survivors

are the largest group of survivors using empowerment enhancing tools
for survivor care

47.

Using empowerment enhancing tools might lead to

extra costs, but these costs could be levelled out by reduced survivorship
care costs 105. Therefore, these tools have the potential to fulfil the unmet
needs of patients with and after breast cancer.

Strengths and limitations
Our study has several strengths. This is one of the few large-scale
studies to develop and test two implementation strategies to implement
PCR guidelines into daily healthcare. We were able to include 513
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patients from four cancer centers. Secondly, the originality of our study is
further supported by the fact that it is one of the few studies comparing
the effect of a PD strategy with a MF strategy. Thirdly, we used indicators
based on national and international evidence-based PCR guidelines.
Furthermore, clinical practice was left undisturbed as much as possible,
allowing for an estimation of the actual effect of the strategies in a nonresearch setting. The tools developed were tailored to current PCR
guideline adherence and perceived determinants and barriers influencing
PCR guideline implementation. Finally, besides the effectiveness of the
strategies we also contributed an evaluation of their use and
experiences.
A limitation of our study is that the time interval between the introduction
of the strategies and the after-measurement was too short to really
measure the influence of the strategies on most outcomes. In our
experience, it often takes a while for strategies to influence daily clinical
practice. Unfortunately, our study also lacked a control group. For that
reason, we did not consider the unexpected conversion due to changes
in offered PCR care and its reimbursement. Evidence over longer periods
is

still

questionable,

needing further

exploration.

Also,

due

to

collaborations between cancer centers, amalgamation of results could
have occurred because patients might have received treatment in more
than one cancer center. Finally, we did not look at the international
setting, but only at the Dutch healthcare system. Various European
guidelines also advise on PCRPs, and the incentive to start PCRPs might
be different in other countries. Although more research is needed to
assess the effectiveness and processes of implementation strategies in
other countries, our impression is that our findings may well be
applicable to other countries.
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Conclusion
This

study

showed

that

an

implementation

strategy

containing

empowerment enhancing tools is effective in increasing the indicators
information provision about PA and PCRPs and advice to take part in PA
and PCRPs for breast cancer survivors. Changes in PCR care and its
reimbursement might have negatively influenced the referral and PCRP
participation rates in the Netherlands.
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Supplement 1 Description of the questionnaires used
Distress Thermometer (DT) 1: The DT consists of a thermometer ranging
from 0 (no distress) to 10 (extreme distress) and 47 questions (yes or no)
that refer to practical, family and social, emotional, religious and spiritual,
and physical issues. The DT concludes with the question: “Would you like
to talk with a professional about your problems?” (yes, no, or maybe). The
cut-off point is 5. The DT showed valid and reliable. The sensitivity of the
DT is 78∙3%, whereas its specificity is 66∙5% 1.
The European Organization for Research and Treatment of Cancer
Quality of Life Questionnaire (EORTC QLQ-C30) 2: This self-completion
questionnaire consists of 30 questions and is composed of multi-item and
single scales. There are five functional scales (physical, role, emotional,
social, and cognitive), three symptom scales (fatigue, nausea or vomiting,
and pain), a global health status or quality of life scale, and six single items
(dyspnea, insomnia, appetite loss, constipation, diarrhea, and financial
difficulties). A measurement model for the QLQ-C30 that yields a single
summary score based on 13 scales (27 items) was also calculated3. The
QLQ-C30 and the single summary score both showed valid and reliable
.

2,3

The Multidimensional Fatigue Inventory-20 (MFI-20) Questionnaire
: The MFI-20 is a 20-item scale designed to evaluate five dimensions of

4,5

fatigue: general fatigue, physical fatigue, reduced motivation, reduced
activity, and mental fatigue. The MFI-20 showed reliable and valid to
differentiate fatigue between groups, within groups and for patients with
cancer 4,5.
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The Patient ActivityMeasurement-13 (PAM-13)

: The PAM-13 is the

6,7

shortened 13-item version of the PAM-22, a 22-item measure that
assesses patient knowledge, skill, and confidence for self-management.
The PAM-13 divides people into one of four progressively higher activation
levels, from passive and lacking knowledge and skills in dealing with health
and healthcare in level 1 to active and generally well-informed and
competent in level 4. The original PAM-22 showed valid and reliable to
measure the level of activation and the shorter PAM-13 showed valid
compared to the original 22-item PAM-22 6,7.
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Introduction
This thesis focuses on research to identify effective strategies for
implementing physical cancer rehabilitation (PCR) guidelines into daily
healthcare.
We followed a stepwise and structured approach: (1) the preparatory
phase, (2) the selection and development phase, and (3) the testing
phase. In the preparatory phase we analyzed the current implementation
of PCR guidelines in daily healthcare and examined the specific features
needed for successful implementation by exploring the setting and factors
that influence the implementation of PCR guidelines. Based on these
results, we selected and developed two tailored implementation strategies
in the selection and development phase.
We developed a patient-directed (PD) strategy and a multi-faceted (MF)
strategy. The PD strategy was designed to enhance the success of
implementing PCR guidelines by targeting the patients, particularly
through empowerment. The MF strategy was also designed to enhance
the success of implementing PCR guidelines by targeting the patients, and
was additionally designed to positively influence healthcare professionals
and the healthcare organizational setting.
In the testing phase, we compared these two implementation strategies on
effectiveness and feasibility. This was done for patients with tumors of (A)
the abdominopelvic cavity and (B) the breasts.
In this final chapter, we present the main findings of our research and
discuss these considering relevant earlier work and recent publications.
We reflect on the methods used in this thesis and provide implications for
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future research, for policy on physical cancer rehabilitation and clinical
practice of cancer care.
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Main findings
Step 1: Preparatory Phase

Current PCR guideline adherence and Determinants
Observational study with n=999 patients from 9 participating cancer
centers

•

The implementation of physical cancer rehabilitation (PCR)
guidelines needs improvement. Adherence to PCR guidelinebased

indicators,

such

as

screening

with

the

Distress

Thermometer (DT), information provision concerning physical
activity (PA) and physical cancer rehabilitation programs (PCRPs),
referral to PCRPs, participation in PCRPs, and physical activity
uptake (PAU) was less than 50%. Only the indicator on advice to
take part in PA and PCRPs scored higher (50%).
•

Care offered to patients with abdominopelvic cavity tumors showed
lower PCR guidelines-based indicator scores compared to care for
patients with breast cancer.

•

Screening with the DT was significantly positively associated with
higher scores on all other PCR guideline-based indicators.

•

Younger age, male gender, breast cancer as the tumor type, ≥2
cancer treatments, post-cancer treatment weight gain or loss,
employment, and fatigue were positively associated with higher
PCR guideline-based indicator scores.
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Barriers and facilitators
Qualitative study with n=34 patients and with n=70 healthcare
professionals

•

Multiple barriers hinder the implementation of PCR guidelines,
particularly in the domains of the PCRPs, patients, healthcare
professionals, organization, and law and governance.

•

Most barriers occurred in the organizational domain and seemed
the most challenging because the collaboration, communication,
networks, and interactive roles between healthcare professionals
and hospitals were all inadequate.

•

Both patients and primary healthcare professionals raised
concerns about lack of communication, unclear roles, and little
collaboration between the primary healthcare professionals and
secondary healthcare professionals.

•

In contrast with patients, all healthcare professionals expressed
their concerns about the negative influence of patients’ social
networks.
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Step 2: Selection and Development Phase

Literature research
•

Most implementation strategies target patients with breast cancer
and are delivered individually and from person-to-person.

•

When using implementation strategies, patients showed significant
improvement in the indicator PAU compared to patients who
received usual care.

•

Implementation strategies which used individual counseling and
interactive elements tailored to the individual needs of patients
were more successful in improving patients’ PAU.

Implementation strategies
During an expert roundtable, we developed two strategies to implement
PCR guidelines, based on the evidence obtained in step 1 and 2,
particularly, (1) a patient-directed (PD) strategy, aiming to empower
patients; (2) a multi-faceted (MF) strategy, aiming to empower patients and
additionally aiming to positively influence healthcare professionals and the
healthcare organization.
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Step 3: Testing Phase

Patients with abdominopelvic cavity tumors
Clustered controlled before-and-after study with n=1326 patients from 9
participating cancer centers

At patient level
•

The PD- and MF strategy were both effective in significantly
improving the number of patients with abdominopelvic cavity
tumors screened with the DT, an 9% increase for the PD strategy
and 15% increase for the MF strategy respectively; however, the
difference in increase between the strategies was not significant.

At cancer center level
•

The screening with the DT was implemented as part of the local
protocols at 4 cancer centers.

•

There was a reduction in 5 cancer centers offering a PCRP as a
consequence of changes in coverage.
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Patients with breast cancer
Clustered controlled before-and-after study with n=513 patients from 4
participating cancer centers

At patient level
•

Using the PD- and MF strategies, the number of patients with
breast cancer screened with the DT did not change significantly.

•

The PD strategy significantly increased the information provision
concerning PA and PCRPs by 11%.

•

For the MF strategy, a significant decrease of referral to PCRPs
and participation in PCRPs was found, a respective decrease of
23% and 26%.

•

The PD strategy showed significantly greater improvement
(delta=20%) for the score on information provision concerning PA
and PCRPs compared to the MF strategy.

•

The PD strategy showed significantly less worsening for the
participation in PCRPs score (delta=16%) compared to the MF
strategy.
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At cancer center level
•

The screening with the DT was implemented as part of the local
protocols at 2 cancer centers.

•

There was a reduction in 3 cancer centers offering a PCRP as a
consequence of changes in coverage.

Both patient groups
•

We found good use of and experiences with both the PD and MF
strategies among patients in both groups.
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Discussion of main findings
Distress Thermometer
Distress is an often overlooked but important experience of cancer patients
and associated with physical and psychosocial symptoms. Thirty to fortyfive percent of cancer patients report distress, whereas only 7% of the
general population report distress at any given time1. International
healthcare societies recognize routine distress screening as an integral
part of proper cancer care

, and most international PCR guidelines

2,3

recommend distress screening in order to triage patients in need of
physical cancer rehabilitation programs (PCRPs)

. The distress

4,5

thermometer (DT) could help to identify patients in need of PCRPs, and
feedback on the score may assist to persuade them to take part. Screening
with the DT was indeed significantly positively associated with higher
scores in all other PCR guideline-based indicators. However, healthcare
professionals noted that an inadequate triage system was a factor that
impeded the implementation of PCR guidelines. More than 40% of
healthcare professionals do not comply with standardized distress
screening

, and only a small number of cancer centers screen patients

6,7

as recommended by the guidelines 8,9.
Consequently, applying screening with the DT should be the first step in
successful PCR guideline implementation. Several studies have reported
that it is possible to screen large numbers of patients10-12, possibly via
online screening12,13, as a time-saving alternative. Some are concerned
that positive screening cases might overwhelm PCRPs; however,
emerging data do not support this contention 10,12,14,15.
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As a result, policy makers should presumably facilitate the screening with
the DT. Healthcare professionals should be stimulated to perform
standardized screening with the DT in clinical practice, preferably using
educational strategies delivered through meetings, pocket-cards, or online
(interactive) programs. Alongside optimizing the description of screening
with the DT in hospital protocols and care pathways, organizations must
allow physicians to have the time to apply screening; hence, support from
nursing and administrative staff are a key issue 16. Ultimately, standardized
screening with the DT can be linked with accreditation of appropriate
treatment and follow-up cancer care.
For patients with abdominopelvic cavity tumors, both strategies could be
used to accelerate screening with the DT in clinical practice, as both
demonstrated significant effectiveness. The additional value of the MF
strategy over the PD strategy is unclear. The MF strategy gave more
improvement of the amount of screening with the DT; however, the
difference between the strategies was not significant. Nonetheless, most
effective strategies for improving screening for distress and referral to
cancer rehabilitation include training of existing healthcare professionals
or assigned trained screening staff to provide triage, assuming that
strategies which influence healthcare professionals and the healthcare
organization have added value 12,17-21.
Further research is needed to explore effective implementation strategies
for breast cancer patients, as we found no effect of either strategy. Other
studies implementing distress screening dealt with lower baseline
percentages of screening and achieved improvement percentages of a
maximum of 65% of screened patients

. Our baseline percentage of

22,23

screening with the DT for breast cancer patients was 61% and 73% for the
PD strategy and MF strategy study arm respectively. No implementation
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strategy has been identified which is effective in all circumstances

.

24

Different strategies might be needed for situations with a higher baseline
percentage of screening with the DT. Implementation research is an
applied science, and strategies will need to be adapted to the current
adherence phase

. Depending on the phase, a variety of elements of

25

implementation strategies are advised

. A study which further explores

26

the effect of implementation strategies on clinical practices for situations
with high DT screening adherence could help to further explore this
phenomenon.

Patient empowerment enhancing tools
The PD strategy which was designed contained exclusively patient
empowerment tools consisting of the distribution of an educational patient
flyer and an informative website. The strategy proved effective in
improving screening with the DT for patients with abdominopelvic cavity
tumors and improving the information provision concerning PA and PCRPs
for patients with breast cancer. The mechanism behind patient
empowerment enhancing tools might be that patients stimulate their
healthcare professionals to pay more attention to screening and informing
the patients about PCRPs.
Patient empowerment tools can be offered in different ways such as
written material, but Health Information and Communication Technology
(websites/apps) can also serve as useful empowerment enhancing tools.
These tools can help improve patients’ engagement by providing patients
with online access to their medical records, healthcare professionals’
notes, survivor care plans, etc.

. Moreover, patients’ self-reported

27-29
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health status, side effects of treatment, and sharing of other experiences
with their healthcare professionals can help them to feel empowered 30.
Policy makers who intend to enhance the implementation of PCR
guidelines should consider using patient empowerment tools. Wellinformed patients can be crucial to advocating guideline-based healthcare
31

and can increase healthcare professionals compliance

; therefore,

32

patient empowerment enhancing tools are useful to mediating the
adherence to guideline-based cancer rehabilitation

. Additionally, the

33,34

tools can produce improved patients outcomes , may lead to lower future
35

costs, and result in greater patient satisfaction

. Cancer patients who

36-42

speak to oncologists about their experiences and needs feel more satisfied
with their cancer treatment and the follow-up provided 39.
Healthcare professionals can take advantages of the benefits of an
empowered patient since patient participation in the planning and
execution of the rehabilitation process is a prerequisite when it comes to
obtaining a satisfactory personal rehabilitation program which functions
properly43. If healthcare professionals collaborate effectively with their
patients in clinical practice, this might result in better rehabilitation
outcomes. However, patients can only become empowered if the
healthcare system and their healthcare professionals offer that

.

40,44,45

More effort should be made in developing these patient empowerment
tools, and patients should be facilitated by their healthcare professionals
to use them.
Comparable to other studies, we did not measure an increase of
experienced empowerment among the participating patients via the
Patient Activation Measure (PAM) 46, though patients often report greater
knowledge and experiencing more control of their situation
434

. The
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implementation strategies might need a longer period of time to influence
the empowerment as measured with the PAM. It is also possible that the
strategies do empower the patients, but the patients do not experience it.
Another possibility is that we failed to measure the experienced
empowerment. The PAM is a measure developed for patients of all kinds
with a chronic disease. The percentage of the total sample size of patients
who suffered from cancer that has been used to develop the PAM was
only 5%. Experienced empowerment may be context-specific

48

(e.g., the

context of treating cancer can be quite different from that of treating other
chronic diseases), and cancer patients may demand more specific
empowerment measures
Empowerment

. More specific measures, such as the Cancer

49

Questionnaire

Questionnaire (heiQ)

,

50

The

Health

Education

Impact

, Cyber Info-Decisional Empowerment Scale

51

(CIDES) 52 or the Patient Empowerment Scale (PES) 53, might capture this
concept more precisely and with a better fit to the nature of the strategy.
However, the heiQ, for instance, exclusively measures the empowerment
resulting from health education programs and the CIDES from information
delivered be means of

Health

Information and

Communication

Technology. In addition, the reliability and validity of these questionnaires
is still questionable. Unfortunately, we were not able to further explore the
relationship of the strategies on the measured experienced patient
empowerment, so this could be a topic for future research.
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Patient-Directed (PD) strategy versus Multi-Faceted (MF)
strategy
Based on the results found in the preparatory phase, we expected the MF
strategy to be more effective compared to the PD strategy. After all, the
barriers that encounter implementation of PCR guidelines were spread
across multiple domains, and only the MF strategy was designed to tackle
all domains, including organization, where the most barriers and biggest
challenges were found. Strategies which positively influence the
healthcare

organizational

setting

often

improvements in the quality of healthcare

improve

implementing

. However, we did not find

54-57

any significant advantage to the MF strategy compared to the PD strategy.
A first explanation for these outcomes is that it took a long time to recruit
and include the cancer centers. As a result, the study duration was short.
Overall adherence to guidelines is low 58,59, and it often takes more than a
decade to implement research evidence into clinical practice 60, especially
at the organizational level

. We expected that when the duration of

61-63

deployment of the implementation strategies was extended, we would
have found higher score of outcomes for both strategies, with possibly
increased difference in effectiveness between both strategies. Evidence of
the effectiveness and feasibility of both strategies after 6 months is still
questionable and further exploration is needed.
A second explanation for the outcomes we discovered concerns the
collaboration between cancer centers and local initiatives when it comes
to optimizing cancer rehabilitation. We did not receive information on nonstudy-related implementation interventions during our study period.
However, an amalgamation of results between the PD and MF strategies
or with cancer centers where no implementation strategy was applied
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could have occurred, especially when patients have been treated at more
than one cancer center. Local initiatives to optimize cancer rehabilitation
during the intervention period might have biased our study results as well.
This could have occurred when patients participated in a PCRP
themselves, or when professionals and organizations used their own
implementation strategies to achieve proper implementation.
A third explanation for the outcomes is that there were changes in the
coverage and reimbursement of PCR care during the testing phase which
could have negatively influenced the validity and results of our studies.
PCR care policies have frequently changed over time. From 1996 until the
end of 2015, a PCRP called Recovery and Balance was reimbursed. It was
offered at more than 60 locations in the Netherlands. From January 2016
onwards, coverage was halted due to lack of evidence, and cancer
survivors had to search for other PCRPs. The new PCRPs had stricter
conditions, and new coverage and reimbursement policies created extra
barriers for most patients. Our screened patient participants reported
insufficient reimbursement policies with the resulting cost of joining a
PCRP and waiting lists as reasons for no referral or PCRP participation.
The greater impact on the breast cancer pathway might be due to better
embedded PCR guideline-based care before the coverage change in
offered PCR care and the awareness of the Recovery and Balance
program among these patients before it was abandoned.
Due to rising costs, policy makers are faced with the increasingly difficult
challenge of deciding which care will be covered and reimbursed

. They

64

should be aware that their choices have a strong influence on adherence
to PCR guidelines

. At the political and organizational levels, it is

65-70

important to ensure that relevant PCRPs are available for patients

. It

16
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could be even advocated to equate the coverage and reimbursement of
physiotherapy with that of PCRPs, because most patients will only need
physiotherapy 71. Moreover, investing in PCRPs may lead to cost reduction
in the future due to decreasing physical and psychosocial symptoms such
as fatigue which result from cancer. When changing coverage and
reimbursement policies, policy makers should continuously monitor
adherence to PCR guidelines and stimulate cancer centers to continue
improving their adherence to the guideline recommendations. Public and
patient access to information concerning adherence to guidelines makes
healthcare professionals and organizations more likely to comply with
guidelines

. Having a register or informative website available online

72

which indicates (1) which cancer centers have good adherence to PCR
guidelines, and (2) which PCRPs are of good quality, would make
monitoring less challenging. Accreditation can be applied to identify
PCRPs of sufficient quality, as was seen with the use of the DT for breast
cancer patients. It would help patients and policymakers to select cancer
centers and PCRPs and help target their (financial) investment. Financial
incentives structured around quality of care appear to be strong drivers of
adherence to guidelines 72-76.
To optimize the validity of our research, an implementation study with a
rigorous study design (stepped wedge, for example) and a longer
implementation period to evaluate the effectiveness and experiences of
both strategies after 6 months could be performed.
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Patients with tumors of the abdominopelvic cavity versus
breast cancer patients
Most initiatives for improving PCR guideline adherence are designed for
breast cancer

. Moreover, breast cancer patients are known to make

77,78

more use of supportive care 39 and we indeed found breast cancer to be a
determinant of higher PCR guideline-based indicators scores. Additionally,
the implementation of PCR guidelines was better for patients with breast
cancer compared to patients with abdominopelvic cavity tumors. Patients
with abdominopelvic cavity tumors receive referral to PCRPs less often,
and eventually a lower percentage of these patients participate in a PCRP
. Effective strategies implementing PCR guidelines for patients with

79

abdominopelvic cavity tumors are urgently needed, especially because the
incidence of the cancers of the abdominopelvic cavity accounts for
approximately 35% of all cancers, which is three times the incidence of
breast cancer 80,81.
Studies on the effectiveness and implementation of PCRPs for patients
with abdominopelvic cavity tumors are less common, but a growing
number of studies reported positive associations of PA with reduced
physical and psychosocial symptoms and even improved mortality

.

82-86

PCRPs offered to patients with abdominopelvic cavity tumors seem
feasible and effective in improving the physical activity uptake (PAU)

,

87

and there are indications that offering PCRPs is more cost-effective for this
group 88.
We found both implementation strategies to significantly increase the
screening with the DT for patients with abdominopelvic cavity tumors.
Refining screening with the DT would be an effective first step, since it
demonstrated to be significantly associated with higher scores on all other
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PCR guideline-based indicators. Moreover, healthcare professionals are
more hesitant to refer patients who have undergone major abdominopelvic
surgery to PCRPs and typically advise patients to refrain from PA for a
number of weeks after surgery

. Teaching both the patients and the

89

healthcare professionals about the positive associations of PA with less
physical and psychosocial symptoms and even improved mortality

82-86

might be a good strategy. Additionally, optimizing description of the care
pathways and hospital protocols and tailored PA guidelines for these
patients who require different PCRPs due to a different range of
morbidities and needs can be performed.

Effectiveness of PCRPs
In recent years, papers on the positive impact of PCRPs to counteract both
physical and psychosocial symptoms in cancer survivors have been
published

. PCRPs can reduce the use of public or insurance-

92,94,95,98-133

paid health system services and increases the probability of cancer
survivors returning to work, hence generating socioeconomic benefits for
the society 90. These results support the implementation of PCR guidelinebased care in daily healthcare

. PCRPs delivered through optimal

5,91-98

avenues such as fully supervised by qualified healthcare professionals
often induce greater PAU as well as physical improvements 77,78,87. Though
the potential for large-scale implementation in healthcare systems in view
of the required capacity is often debated, and not all patients will be able
or willing to follow such an intensive program. PCRPs delivered through
practical avenues such as print materials, telephone counseling, and webbased programs would be an alternative

. Web-based PCRPs

77,78,87,99,100

with online encouragement, online diaries, and online physical activity
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programs were shown to be feasible with median vigorous PAU over time
with an apparently limited burden for healthcare professionals 47,101,102.
Studies that have found PCRPs to be effective performed follow-up for a
maximum of one year after patients have completed primary treatment. As
a result, proper PCRPs reimbursement is available for survivors for a
maximum of one year after completing primary treatment. The perception
is that physical and psychosocial problems fade away after finishing
treatment. Yet, some symptoms remain or increase significantly over time
, and some problems arise after a while. In addition, a part of the

31,103-106

patients receive adjuvant treatment such as hormonal treatment following
their primary treatment, with subsequent additional problems. As a result,
for many patients there is a delay in referral to PCRPs.
More research is needed to assess the effectiveness of PCRPs on the
longer term (more than one year after cancer treatment) and to assess the
effectiveness of PCRPs for survivors with delayed symptoms so that
governments’ implementation and coverage and imbursement policies
and clinical practice can be adjusted accordingly to these growing
survivors’ needs.
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Selected methodological considerations
Strengths

Grol and Wensing’s Implementation of change model
We used a theory-driven, systematic, and stepwise approach (3 steps)
based on Grol and Wensing’s Implementation of change Model

. The

25

advantage of this model is the incorporation of elements of different
implementation theories (social, cognitive, educational, attitude, and
behavior change theories) and uses several approaches (educational,
epidemiological, and marketing approaches). In addition, detailed
guidance is available on how to approach the resulting research steps with
reference to the underpinning evidence for each step 107,108. Following the
stepwise approach, we not only tested strategies which improve
adherence to PCR guidelines, but also explored the determinants and
factors that leveraged their actual implementation.
In the preparatory phase (step 1) and the selection and development
phase (step 2), we used a literature research, a quantitative research, and
a qualitative research method
explore

the

necessary

. In this way, we were able to broadly

109

elements

of

successful

strategies.

We

systematically assessed the effectiveness of different strategies currently
known in literature with the literature research. To explore current practice
and the determinants of adherence to PCR guidelines, we used a
quantitative methodology to identify statistic relationships of the
characteristics of the broader cancer survivor population and cancer
centers. And lastly, the qualitative method delivered a deeper
understanding of the thoughts and experiences of individual patients and
healthcare professionals 110,111.
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In the testing phase, both the effectiveness and feasibility of the
implementation strategies developed was evaluated. This enabled us to
evaluate the effectiveness of the implementation strategies with the
addition of how successfully the cancer centers were able to follow the
implementation

strategies

and

what

patients’ experiences were.

Knowledge of all of these studies delivers a broad knowledge of PCR
guideline implementation and can assist healthcare professionals and
cancer center managers in developing tailored strategies which can lead
to improved adherence to PCR guidelines by considering current practice
as well as determinants of and barriers to adherence, integrated with
recent knowledge of the effectiveness of the already tested strategies.

Limitations
Some limitations of the studies in this thesis should be considered as well.

Selection bias
Only patients and healthcare professionals of cancer centers who were
willing to participate in our study were included. For centers which are less
proactive in this field, the outcomes might just not be generalizable. One
can assume that patients treated in the participating centers receive better
PCR guideline-based care, since they are more dedicated to improving
this aspect of cancer care. Further research should also include patients
from cancer centers less active in or less motivated to implement PCR
guidelines.
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For our qualitative studies, we used purposeful sampling. Convenience
sampling (selection bias) could have occurred since motivated, more
outspoken, and easily accessible patients and healthcare professionals
are more willing to participate in focus group interviews. To discourage this
phenomenon, we stimulated healthcare professionals to ask all patients
meeting the inclusion criteria for participation, we invited all healthcare
professionals eligible, and we organized the (focus group) interviews at
the most convenient locations and times agreed with the participants.
Lastly, internal validity could partly be biased due to self-reported patient
data, since it could be biased by the patients’ exaggerations, feelings, and
social desirability 112,113.

Number and variation of participating cancer centers and study design
The number of participating cancer centers and their variation in
characteristics were too low to find any association with our indicators.
This can be caused by the limited sample size of cancer centers, indicating
that participation of more centers with more variation in characteristics is
needed for future research on this subject. Another limitation is the
absence of a proper randomized study design that would have eliminated
bias in implementation strategy assignment and ensured that the
differences in outcomes between the implementation strategies indicated
significant effects on PCR guideline implementation

. However, it is

114

known that comparing complex interventions and convincing centers to
participate in implementation research concerning the whole treatment
pathway is a challenging matter, for which one must settle with less
advanced, but still feasible study designs. Obtaining the approval and
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cooperation of many individuals involved in the process resulted in long
bureaucratic negotiations. Not all cancer centers were able to deploy the
MF strategy, which demanded more capacity. Participation of more
centers and a randomized design would have further prolonged and
complicated this process. Performing an implementation study with a
rigorous study design (such as stepped wedge) seems more feasible.
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Implications
For policy makers
•

Stimulate and facilitate screening with the Distress Thermometer
(DT) in clinical practice. Allow physicians to have the time to apply
screening; hence, support from nursing and administrative staff is
a key issue.

•

Invest in developing patient empowerment tools to support
implementing PCR guideline-based care and facilitating patients to
use these tools.

•

Reconsider current coverage and reimbursement policies of PCR
care.

•

Perform continuous monitoring on PCR guideline adherence and
stimulate cancer centers to continue improving their adherence to
the guideline recommendations.

For clinical practice
•

Perform standardized screening with DT in clinical practice.

•

Take advantage of the benefits of an empowered patient, and
facilitate the use of patient empowerment-enhancing tools to
support implementing PCR guideline-based care.
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For future research
•

Perform an implementation study with a rigorous study design
(such as stepped wedge) and a longer implementation period to
evaluate the effectiveness and experiences of both strategies after
6 months and beyond.

•

Explore the effect of implementation strategies on clinical practices
with high levels of DT screening and PCR guideline adherence.

•

Explore the relationship of implementation strategies on the
experienced patient empowerment and the effect of patient
empowerment on successful implementation.

•

Assess the effectiveness of PCRPs for survivors with delayed
symptoms (more than one year after patients’ finished primary
treatment).
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Conclusion
This thesis provides insight into which features of implementation
strategies are of presumably added value for physical cancer rehabilitation
(PCR) guideline implementation.
The implementation of PCR guidelines needs improvement. Especially,
PCR care for patients with abdominopelvic cavity tumors since it
demonstrated lower adherence to PCR guidelines compared to PCR care
for patients with breast cancer.
We discovered multiple determinants, barriers and facilitators to tailor
implementation strategies to. Screening with the DT is significantly
positively associated with higher indicator scores and should be the first
step in any successful implementation. In addition, one should invest in
developing patient empowerment tools to enhance the implementation of
PCR guidelines and facilitate patients in using these tools.
We tested the feasibility of both a patient directed (PD) and multifaceted
(MF) strategy in both cancer groups. Both strategies proved to be effective
in improving the screening with the DT for the patients with abdominopelvic
cavity tumors. An MF strategy is possibly more effective than a PD strategy
in improving PCR guideline adherence for this group, but further research
is needed to confirm this. A PD strategy was definitely effective in
increasing the information provision concerning PA and PCRPs for
patients with breast cancer.
There should be greater awareness concerning the need for evidencebased PCRPs and advocacy of the arranged coverage and reimbursement
of these programs.
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An implementation project with improved study design and of a longer
duration can further explore the effectiveness and experiences of both
strategies.
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Summary

“After stepping into the water, you feel it grow colder the further you go.
Physically you might end up tired, but mentally you get into the flow.
The last stroke taking you further, might be the hardest to take.
But when you get out of the water, you know you managed to cross the lake.”

Summary

Summary
This thesis aims to improve the care for cancer survivors and focuses on
research to identify the most effective strategy for implementing physical
cancer rehabilitation (PCR) guidelines into daily practice. We performed
this for patients with tumors of (A) the abdominopelvic cavity and (B) the
breast.

Introduction
In Chapter I, an introduction with general information concerning physical
cancer rehabilitation is provided. It contains information on the incidence
and survival rate of cancer, the physical and psychosocial problems
experienced by cancer survivors, and the effectiveness of physical cancer
rehabilitation programs (PCRPs) in mitigating these problems. Moreover,
it outlines information from the physical cancer rehabilitation (PCR)
guidelines advising the use of these PCRPs and the inadequate
implementation of the PCR guidelines. Furthermore, the Grol and Wensing
Implementation of Change Model used in our research to develop a
tailored implementation strategy is explained in detail. In addition, we
explain the difference between a patient-directed, empowerment
enhancing (PD) strategy and a multi-faceted (MF) strategy. Finally, the
main objectives and outline of this thesis are described.

Chapter II describes the study protocol of the stepwise and structured
approach (3 steps) that we followed during our research, to develop, test,
and compare two tailored strategies for implementing physical cancer
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rehabilitation (PCR) guidelines. These 3 steps are based on the Grol and
Wensing Implementation of Change Model and were 1) the preparatory
phase, 2) the selection and development phase, and 3) the testing phase.
In

the

preparatory

phase,

we

analyzed

the

current

achieved

implementation of PCR guidelines in daily care and examined the specific
features needed for successful implementation by exploring the setting
and factors (determinants/barriers and facilitators) which influence the
implementation of PCR guidelines. Based on the results of the preparatory
phase, we selected and developed two implementation strategies in the
selection and development phase. Both strategies were tailored to the
setting and discovered factors affecting PCR guideline implementation.
We developed a patient-directed (PD) strategy and a multi-faceted (MF)
strategy. The PD strategy was designed to embed the success of
implementation of PCR guidelines by influencing the patients, and
empowering the patients in particular. The MF strategy was designed to
empower the patients, but also to positively influence healthcare
professionals and the healthcare organization. Finally, we tested and
compared the two implementation strategies for effectiveness and
processes in the testing phase. We performed this for patients with tumors
of (A) the abdominopelvic cavity, and (B) the breasts.

The Preparatory & Development Phase
Chapter III shows the results of our observational study assessing the
adherence to physical cancer rehabilitation (PCR) guidelines for patients
with cancer. Since the distress thermometer (DT) can help identify patients
who will accept and benefit from physical cancer rehabilitation programs
(PCRPs), this study also aims to assess the effect of the use of the DT on
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this adherence. Further, it analyzes the determinants of patients with
cancer and of the cancer centers for adherence to PCR guidelines.
Variation of PCR guideline-based indicators in nine cancer centers was
investigated. The indicators concerned (1) screening with the DT, (2)
information provision concerning physical activity (PA) and PCRPs, (3)
advice to take part in PA and PCRPs, (4) referral to PCRPs, (5)
participation in PCRPs, and (6) PA uptake (PAU). Furthermore, patient
and center characteristics as possible determinants of adherence were
assessed. Data were collected from existing registration systems and
patient and professional questionnaires. Univariate and multivariate
multilevel regression analyses were used to find associations between
guideline adherence and patient and center characteristics. Of the 999
patients included in the study, 468 (47%) received screening with the DT
and 427 (44%) received information provision concerning PA and PCRPs.
Subsequently, 550 (56%) patients were advised to take part in PA and
PCRPs, which resulted in 174 (18%) official referrals. Ultimately, 280
(29%) patients participated in PCRPs, and 446 (45%) started PAU. The
indicator scores were significantly higher for the patients who were
screened with the DT. DT use was significantly associated with improved
correct information provision concerning PA and PCRPs (odds ratio (OR)
1∙99, 95% confidence interval (CI) 1∙47-2∙71), advice to take part in PA
and PCRPs (OR 1∙79, 95% CI 1∙31-2∙45), referral to PCRPs (OR 1∙81,
95% CI 1∙18-2∙78), participation in PCRPs (OR 2∙04, 95% CI 1∙43-2∙91),
and PAU (OR 1∙69, 95% CI 1∙25-2∙29). Younger age, male gender, breast
cancer as the tumor type, two or more cancer treatments, treatment weight
gain/loss, employment, and fatigue correlated positively with guideline
adherence. Guideline adherence did not differ significantly between the
cancer centers. We concluded that implementation of PCR guidelines
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needs improvement and many determinants at the patient level were
associated with guideline-based PCR care. Screening with the DT was
significantly positively associated with improved scores in indicators
related to guideline compliance. To find cancer center determinants, more
cancer centers with greater variation in characteristics are needed.

In Chapter IV, the results of a qualitative study aiming to identify patients’
experienced barriers and facilitators in implementing physical activity
programs for patients with cancer is presented. We interviewed 34 patients
in focus groups 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 providers (HCPs),
(4) social setting, (5) organization, and (6) law and governance. We found
12 barriers and 1 facilitator which 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 patients’ 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
insurance coverage of physical activity programs was a barrier in the
domain of law and governance. In the domain of physical activity
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programs, contact with peers facilitated implementation. We found no
barriers or facilitators in the social setting. In conclusion: patients’
experienced barriers and facilitators affecting the implementation of
physical activity programs occurred in various domains. Most of the
barriers occurred in the domain of organization.

Chapter V describes the outcomes of a qualitative study aiming to identify
the

barriers

and

facilitators

affecting

physical

activity

program

implementation in a shared-care model delivered with the cooperation of
all the types of healthcare providers involved. Thirty-one individual
interviews with primary healthcare providers (PHPs) and four focus group
interviews with 39 secondary healthcare providers (SHPs) were
undertaken. We used Grol and Flottorp’s theoretical models to identify
barriers and facilitators in six domains: (1) physical activity programs, (2)
patients, (3) healthcare providers, (4) social setting, (5) organization, and
(6) law and governance. We identified multiple barriers in all six domains
which hinder implementation. In the domain of physical activity programs,
those physical activity programs that were non-tailored to the patients’
needs impeded successful implementation. In the domain of healthcare
providers, the knowledge and skills pertaining to physical activity programs
and non-commitment of healthcare providers impeded implementation.
HCPs expressed their concerns about the negative influence of the
patients’ social networks. Most barriers occurred in the domain of
organization. The PHPs and SHPs raised concerns about ineffective
collaboration and networks between hospitals. Only the PHPs raised
concerns about poor communication, indeterminate roles, and lack of
collaboration with SHPs. Insufficient and unclear insurance coverage of
physical activity programs was a barrier in the domain of law and
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governance. We concluded that improving the domain of organization
seems the most challenging because the collaboration, communication,
networks, and interactive roles between the PHPs and SHPs are all
inadequate. Survivor care plans, more use of health information
technology, improved rehabilitation guidelines, and better networks might
benefit implementing physical activity programs.

Chapter VI outlines the outcomes of a review assessing the effectiveness
of various strategies for implementing physical activity during and after
cancer treatment. We searched for studies containing strategies for
implementing physical activity in cancer care which met the inclusion
criteria of the Cochrane Effective Practice and Organization of Care
(EPOC) Group. The primary outcome was the indicator physical activity
uptake (PAU). We expressed the effectiveness of the strategies as a
percentage of the studies with improvement. Nine studies met the
inclusion criteria and were included in the review. Patient groups receiving
an implementation strategy had better PAU than those receiving usual
care: 83% of the studies showed improvement. Strategies influencing
patients that showed significant improvement compared to usual care
were individual counseling or advice for physical activity, or interactive
elements such as audit and feedback systems. When comparing the
different strategies, (1) interactive elements, or (2) elements tailored to the
needs of the patients resulted in better PAU. We concluded that
implementation strategies containing individual and interactive elements
and tailored to the individual needs of patients are more successful in
improving PAU.
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The Testing Phase
Chapter VII presents the results of our clustered controlled before-andafter study, testing and comparing the effectiveness and feasibility of the
two tailored strategies for implementing physical cancer rehabilitation
(PCR) guidelines for survivors of abdominopelvic cavity tumors (female,
urogenital, and gastro-intestinal organ tumors): a patient-directed (PD)
strategy in five cancer centers, aiming to empower survivors, and a multifaceted (MF) strategy in four cancer centers, additionally aiming to
influence healthcare providers and the healthcare organization. Data were
collected from existing registration systems, patient and professional
questionnaires and Google Analytics. We measured indicators related to
PCR guidelines: (1) screening with the Distress Thermometer (DT), (2)
information provision concerning physical activity (PA) and physical cancer
rehabilitation programs (PCRPs), (3) advice to take part in PA and PCRPs,
(4) referral to PCRPs, (5) participation in PCRPs, (6) PA uptake (PAU), (7)
quality of life, (8) fatigue, and (9) empowerment. Furthermore, survivor and
cancer center determinants were assessed as possible confounders. The
use of and experiences with both strategies were also measured.
After analyzing the data of 1326 survivors from 9 participating cancer
centers, we found an increase in screening with the DT in 4 cancer centers
and a decrease in offering a PCRP in 5 cancer centers. We found a
significant improvement in screening with the DT for both strategies, an
improvement of 8∙9% for the PD strategy and 14∙6% for the MF strategy
respectively. The MF strategy was not significantly more effective than the
PD strategy. We found good use of and experience with both strategies.
This study demonstrated that implementation strategies containing patient
empowerment enhancing tools seem effective in increasing the screening
with the DT for survivors of abdominopelvic cavity tumors. Since we did
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not find an additional effectiveness of the MF strategy compared to the PD
strategy, further research is needed to assess whether implementation
strategies additionally influence healthcare professionals and the
healthcare organization in improving PCR guideline implementation.

Chapter VIII presents the results of our clustered controlled before-andafter study, testing and comparing the effectiveness and feasibility of the
two tailored strategies for implementing physical cancer rehabilitation
(PCR) guidelines for breast cancer survivors: a patient-directed (PD)
strategy in two cancer centers, aiming to empower the survivors, and a
multi-faceted (MF) strategy in two cancer centers which, besides
empowering

survivors,

aimed

to

positively

influence

healthcare

professionals and the healthcare organization. Data were collected from
existing registration systems, patient and professional questionnaires, and
Google Analytics. We measured indicators related to PCR guidelines: (1)
screening with the Distress Thermometer (DT), (2) information provision
concerning physical activity (PA) and physical cancer rehabilitation
programs (PCRPs), (3) advice to take part in PA and PCRPs, (4) referral
to PCRPs, (5) participation in PCRPs, (6) PA uptake (PAU), (7) quality of
life, (8) fatigue, and (9) empowerment. Furthermore, survivor and cancer
center determinants were assessed as possible confounders. Here too,
we measured the use of and experiences with both strategies.
After analyzing the data of 513 survivors of the 4 participating cancer
centers, we found an increase in screening with the DT in 2 cancer centers
and a decline in offering a PCRP in 3 cancer centers. Screening with the
DT did not change significantly. Nevertheless, for the PD strategy,
significant improvements of 10∙8% in the indicator scores for information
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provision concerning PA and PCRPs was found. However, for the MF
strategy, a significant decrease of referral and participation in PCRPs was
found, 22∙5% and 26% respectively. The PD strategy had significantly
better outcomes for the score’s information provision concerning PA and
PCRPs and participation in PCRPs compared to the MF strategy. We
found good use and experience with both strategies. We concluded that
this study demonstrated that a strategy containing empowerment
enhancing tools was effective in increasing the information provision
concerning PA and PCRPs indicator for breast cancer survivors. Changes
in PCR care and its reimbursement might have negatively influenced the
referral and participation in PCRP rates.

General discussion & Conclusion
Finally, the main findings of our research are discussed in Chapter IX in
light of recent literature. We outline the effectiveness of screening with the
Distress Thermometer (DT). We indite the effectiveness of patient
empowerment enhancing tools and results discovered using both a
patient-directed (PD) and multi-faceted (MF) strategy. We discuss the
difference found between patients with tumors of the abdominopelvic
cavity versus patients with breast cancer. Furthermore, we reflect on the
known effectiveness of physical cancer rehabilitation programs (PCRPs),
but that further research with longer follow-up on the effectiveness of
PCRPs is needed. We additionally reflect on the methods used in the
studies presented in this thesis and provide implications for policy, practice
of care, and future research.

465

Dutch Summary

>>> PAU=input(‘High adherence of PCR guideline-based indicators is:’)
High adherence of PCR guideline-based indicators is: Implementing
Physical Cancer Rehabilitation
>>> print(PAU)
Implementing Physical Cancer Rehabilitation
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Dutch Summary
Dit proefschrift heeft tot doel de zorg voor overlevenden van kanker te
verbeteren en te onderzoeken wat de meest effectieve strategie is voor
het implementeren van richtlijnen voor fysieke revalidatie bij kanker in de
dagelijkse praktijk. We hebben dit uitgevoerd voor patiënten met tumoren
van (A) de abdominopelvische holte en (B) de mammae.

Inleiding
In Hoofdstuk I wordt een inleiding gegeven met algemene informatie over
fysieke revalidatie tijdens en na kanker. Het bevat informatie over de
incidentie en overlevingskans voor mensen met kanker, de fysieke en
psychosociale problemen die overlevenden van kanker ervaren en de
effectiviteit van fysieke revalidatieprogramma's tijdens en na kanker op het
verminderen van deze problemen. Verder wordt in dit hoofdstuk
beschreven dat het advies van de huidige revalidatierichtlijnen is om
patiënten met kanker meer gebruik te laten maken van fysieke
revalidatieprogramma’s. Ook wordt een blik geworpen op de gebrekkige
implementatie van de revalidatierichtlijnen.
Verder wordt het Grol en Wensing Implementatie Veranderingsmodel in
detail toegelicht. Dit model hebben we in ons onderzoek gebruikt om op
maat gemaakte implementatie strategieën te ontwikkelen. Daarnaast
leggen we het verschil uit tussen een patiëntgerichte, empowerment
verbeter (PD) strategie en een meervoudige (MF) strategie. Ten slotte
worden de belangrijkste doelstellingen van dit proefschrift beschreven.
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Hoofdstuk II beschrijft het studieprotocol van de stapsgewijze en
gestructureerde benadering (3 stappen), die we tijdens ons onderzoek
hebben gevolgd, om twee op maat gemaakte strategieën voor het
implementeren van revalidatierichtlijnen te ontwikkelen, testen en
vergelijken. Deze 3 stappen zijn gebaseerd op het Grol en Wensing
Implementatie Veranderingsmodel en waren 1) de voorbereidingsfase, 2)
de

selectie-

en

ontwikkelingsfase

en

3)

de

testfase.

In

de

voorbereidingsfase analyseerden we de huidige implementatie van
revalidatierichtlijnen in de dagelijkse zorg. Tevens onderzochten we de
specifieke kenmerken die nodig zijn voor een succesvolle implementatie
door de setting en factoren (determinanten/barrières en faciliterende
factoren) te onderzoeken die de implementatie van revalidatierichtlijnen
beïnvloeden. Op basis van de resultaten van de voorbereidingsfase
hebben we twee implementatiestrategieën geselecteerd en ontwikkeld in
de selectie- en ontwikkelingsfase. Beide strategieën waren afgestemd op
de

setting

en

gevonden

factoren

die

de

implementatie

van

revalidatierichtlijnen beïnvloeden. We ontwikkelden een patiëntgerichte
(PD) strategie en een meervoudige (MF) strategie. De PD strategie is
ontworpen om het succes van de implementatie van revalidatierichtlijnen
te bereiken door de patiënten te beïnvloeden en de patiënten in het
bijzonder meer regie te geven over hun ziekteproces (te empoweren). De
MF strategie is ontworpen om de patiënten te empoweren, maar ook om
zorgverleners en de zorgorganisatie positief te beïnvloeden. In de testfase
hebben we ten slotte de twee implementatiestrategieën getest en
vergeleken op effectiviteit en gebruiksgemak. We hebben dit uitgevoerd
voor patiënten met tumoren van (A) de abdominopelvische holte en (B) de
mammae.
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De Voorbereidingsfase & Selectie- en Ontwikkelingsfase
Hoofdstuk III laat de resultaten zien van onze observationele studie
waarin we de naleving van revalidatierichtlijnen voor kankerpatiënten
meten. Aangezien de Lastmeter kan helpen bij het identificeren van
patiënten die fysieke revalidatieprogramma’s nodig hebben, is deze studie
ook bedoeld om het effect van het gebruik van de Lastmeter op de
naleving van revalidatierichtlijnen te beoordelen. Verder analyseert het de
determinanten van patiënten met kanker en van de kankerbehandelcentra
voor naleving van revalidatierichtlijnen. Variatie van adherentie aan
indicatoren met betrekking tot naleving van revalidatierichtlijnen werd
onderzocht.
De

indicatoren

betroffen

informatieverstrekking

(1) screening

over

fysieke

met

de

Lastmeter,

activiteit

en

(2)

fysieke

revalidatieprogramma’s, (3) advies om deel te nemen aan fysieke activiteit
en

fysieke

revalidatieprogramma’s,

revalidatieprogramma’s,

(5)

(4)

verwijzing

deelname

naar

aan

fysieke
fysieke

revalidatieprogramma’s en (6) toename in fysieke activiteit. Verder werden
patiënt- en centrumkenmerken als mogelijke determinanten beoordeeld.
Gegevens werden verzameld uit bestaande registratiesystemen en via
patiënten- en zorgverleners vragenlijsten. Univariate en multivariate
multilevel regressieanalyses werden gebruikt om associaties te vinden
tussen adherentie aan de indicatoren en patiënt- en centra kenmerken.
Van de 999 geïncludeerde patiënten kregen 468 (47%) screening met de
Lastmeter en 427 (44%) werden voorgelicht over fysieke activiteit en
fysieke revalidatieprogramma’s. Vervolgens kregen 550 (56%) patiënten
het advies om deel te nemen aan fysieke activiteit en fysieke
revalidatieprogramma’s,

wat

resulteerde

in

174

(18%)

officiële

verwijzingen. Uiteindelijk namen 280 (29%) patiënten deel aan fysieke
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revalidatieprogramma’s en 446 (45%) hadden een toename in fysieke
activiteit. De indicatorscores waren significant hoger voor de patiënten die
werden gescreend met de Lastmeter. Het gebruik van de Lastmeter was
significant

geassocieerd

informatievoorziening

met

over

revalidatieprogramma’s

een

fysieke

(odds

ratio

toename

in

correcte

activiteit

en

fysieke

(OR)

1∙99,

95%

betrouwbaarheidsinterval (BI) 1∙47-2∙71), advies om deel te nemen aan
fysieke activiteit en fysieke revalidatieprogramma’s (OR 1∙79, 95% BI
1∙31-2∙45 ), verwijzing naar fysieke revalidatieprogramma’s (OR 1∙81, 95%
BI 1∙18-2∙78), deelname aan fysieke revalidatieprogramma’s (OR 2∙04,
95% BI 1∙43-2∙91) en toename in fysieke activiteit (OR 1∙69, 95% BI 1∙252∙29). Jongere leeftijd, mannelijk geslacht, borstkanker als tumortype,
twee of meer kankerbehandelingen, gewichtstoename of gewichtsverlies
tijdens de behandeling van kanker, werkgelegenheid en vermoeidheid
correleerden positief met de naleving van de revalidatierichtlijnen. De
naleving van de richtlijnen verschilde niet significant tussen de
kankerbehandelcentra. We concludeerden dat de implementatie van
revalidatierichtlijnen verbetering behoeft en dat veel determinanten op
patiëntniveau verband hielden met de gemeten indicatoren. Screening met
de Lastmeter was significant positief geassocieerd met verbeterde scores
op indicatoren met betrekking tot naleving van revalidatierichtlijnen. Om
determinanten van kankerbehandelcentra te vinden, is een studie nodig
met meer kankerbehandelcentra met meer variatie in kenmerken.

In Hoofdstuk IV worden de resultaten gepresenteerd van een kwalitatieve
studie die gericht is op het vaststellen van door patiënten ervaren barrières
en

faciliterende

factoren

bij

het

implementeren

van

fysieke

revalidatieprogramma's voor patiënten met kanker. We interviewden 34
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patiënten in focusgroepen uit drie verschillende ziekenhuistypen. We
includeerden patiënten met kanker die ofwel een curatieve behandeling
ondergingen of deze onlangs hadden afgerond. Barrières en faciliterende
factoren

werden

onderzocht

in

zes

domeinen:

(1)

fysieke

revalidatieprogramma’s, (2) patiënten, (3) zorgverleners, (4) sociale
omgeving, (5) organisatie en (6) recht en bestuur. We vonden 12 barrières
en

1

faciliterende

factor

die

de

uitvoering

van

fysieke

revalidatieprogramma's beïnvloeden. Op het gebied van fysieke
revalidatieprogramma's

was

de

barrière

dat

fysieke

revalidatieprogramma's niet waren afgestemd op de behoeften van de
patiënt. Op het gebied van patiënten vormde het ontbreken van
verantwoordelijkheid voor de eigen gezondheid een barrière. Kennis en
vaardigheden voor fysieke revalidatieprogramma's en een gebrek aan
toewijding van zorgverleners belemmerden de implementatie in het
domein van zorgverleners. Barrières in het domein van de organisatie
waren onder meer ongeschikte plaats, tijdstip en moment in het
behandeltraject

voor

het

aanbieden

van

de

fysieke

revalidatieprogramma's, onvoldoende capaciteit, onbereikbaarheid van
contactpersonen,

gebrek

aan

informatie

over

fysieke

revalidatieprogramma's, missende betrokkenheid van de huisarts in het
kankerzorgproces

en

slechte

tweedelijnszorgverleners.

communicatie

Onvoldoende

tussen

vergoeding

eerstevan

en

fysieke

revalidatieprogramma's vormde een barrière op het gebied van recht en
bestuur.

Op

het

gebied

van

fysieke

revalidatieprogramma's

vergemakkelijkte het contact met ervaringsdeskundigen de implementatie.
We vonden geen barrières of faciliterende factoren in de sociale
omgeving. Concluderend: de barrières en faciliterende factoren benoemd
door patiënten die de implementatie van fysieke revalidatieprogramma's
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beïnvloeden, deden zich in verschillende domeinen voor. Het merendeel
van de barrières deden zich voor op het gebied van organisatie.

Hoofdstuk V beschrijft de resultaten van een kwalitatieve studie die tot
doel heeft de barrières en faciliterende factoren vast te stellen die de
implementatie van fysieke revalidatieprogramma's beïnvloeden in een
model voor gedeelde zorg. In dit model wordt de zorg geleverd met de
medewerking van alle zorgverleners betrokken in de kankerzorg.
Eenendertig individuele interviews met eerstelijns zorgverleners en vier
focusgroepinterviews

met

39

tweedelijns

zorgverleners

werden

afgenomen. We hebben de theoretische modellen van Grol en Flottorp
gebruikt om in zes domeinen de barrières en faciliterende factoren te
bepalen:

(1)

fysieke

revalidatieprogramma’s,

(2)

patiënten,

(3)

zorgverleners, (4) sociale omgeving, (5) organisatie en (6) recht en
bestuur. We hebben in alle zes domeinen meerdere barrières
geïdentificeerd die de implementatie belemmeren. Op het gebied van
fysieke revalidatieprogramma’s, bleek dat programma’s die niet waren
afgestemd op de behoeften van de patiënt een succesvolle implementatie
belemmerden. In het domein van de zorgverleners bemoeilijkten het gemis
aan

kennis

en

vaardigheden

op

het

gebied

van

fysieke

revalidatieprogramma’s en het gebrek aan toewijding van zorgverleners
de implementatie. Zorgverleners uitten hun bezorgdheid over de negatieve
invloed van de sociale netwerken van patiënten. De meeste barrières
deden zich voor op het gebied van organisatie. De eerste- en
tweedelijnszorgverleners hebben hun bezorgdheid geuit over slechte
samenwerking en het gebrek aan netwerken tussen ziekenhuizen. Alleen
de

eerstelijnszorgverleners

communicatie,
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samenwerking met de tweedelijnszorgverleners. Onvoldoende en
onduidelijke vergoeding van fysieke revalidatieprogramma’s vormden een
barrière op het gebied van recht en bestuur. We concludeerden dat het
verbeteren van het organisatiedomein het meest uitdagend lijkt, omdat de
samenwerking, communicatie, netwerken en interactieve rollen tussen de
eerste-

en

tweedelijnszorgverleners

allemaal

ontoereikend

zijn.

Nazorgplannen, meer gebruik van gezondheidsinformatietechnologie,
verbeterde richtlijnen voor revalidatie en betere netwerken kunnen de
uitvoering van revalidatieprogramma's ten goede komen.

Hoofdstuk VI schetst de resultaten van een review waarin de effectiviteit
van verschillende strategieën voor het uitvoeren van fysieke revalidatie
tijdens en na de behandeling van kanker wordt beoordeeld. We zochten
naar studies met strategieën voor het implementeren van fysieke
revalidatie in de kankerzorg die voldeden aan de inclusiecriteria van de
Cochrane Effective Practice and Organization of Care (EPOC) Group. De
primaire uitkomstmaat was de indicator voor toename in fysieke activiteit.
We hebben de effectiviteit van de strategieën uitgedrukt als het
percentage van onderzoeken met verbetering. Negen onderzoeken
voldeden aan de inclusiecriteria en werden meegenomen in de review.
Patiëntengroepen die een implementatiestrategie kregen, hadden meer
toename in fysieke activiteit dan degenen die de gebruikelijke zorg kregen.
Drieëntachtig procent van de onderzoeken vertoonde verbetering.
Strategieën die van invloed waren op patiënten en die significante
verbetering lieten zien in vergelijking met de gebruikelijke zorg waren
individuele counseling of advies voor fysieke activiteit, dan wel interactieve
elementen zoals audit- en feedbacksystemen. Bij het vergelijken van de
verschillende strategieën resulteerden (1) interactieve elementen of (2)
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elementen afgestemd op de behoeften van de patiënten in een hogere
toename

in

fysieke

activiteit.

We

concludeerden

dat

implementatiestrategieën die individuele en interactieve elementen
bevatten en afgestemd zijn op de individuele behoeften van patiënten,
succesvoller zijn in het verbeteren van de fysieke activiteit.

De Testfase
Hoofdstuk VII presenteert de resultaten van onze geclusterde
gecontroleerde voor-en-na studie, waarbij de effectiviteit en haalbaarheid
van de twee op maat gemaakte strategieën voor het implementeren van
revalidatierichtlijnen

voor

overlevenden

van

tumoren

van

de

abdominopelvische holte (vrouwelijke, urogenitale en gastro-intestinale
orgaantumoren) wordt gemeten. In vijf kankerbehandelcentra werd een
patiëntgerichte (PD) strategie gebruikt, gericht op empowerment van
overlevenden en in vier kankerbehandelcentra werd een meervoudige
(MF) strategie gebruikt, die naast empowerment van de overlevenden ook
gericht is op het beïnvloeden van de zorgverleners en de zorgorganisatie.
Gegevens

werden

verzameld

uit

bestaande

registratiesystemen,

patiënten- en zorgverleners vragenlijsten en Google Analytics. De
volgende indicatoren gerelateerd aan revalidatierichtlijnen werden
gemeten: (1) screening met de Lastmeter, (2) informatieverstrekking over
fysieke activiteit en fysieke revalidatieprogramma’s, (3) advies om deel te
nemen aan fysieke activiteit en fysieke revalidatieprogramma’s, (4)
verwijzing naar fysieke revalidatieprogramma’s, (5) deelname aan fysieke
revalidatieprogramma’s, (6) toename in fysieke activiteit, (7) kwaliteit van
leven, (8) vermoeidheid en (9) empowerment. Bovendien werden
determinanten van overlevenden en kankerbehandelcentra beoordeeld
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als mogelijke confounders. Ook het gebruik van en ervaringen met beide
strategieën werden gemeten. Na analyse van de gegevens van 1326
overlevenden van 9 deelnemende kankerbehandelcentra, vonden we een
toename van screening met de Lastmeter in 4 kankerbehandelcentra en
een afname van het aanbieden van fysieke revalidatieprogramma’s in 5
kankerbehandelcentra. We vonden een significante verbetering in
screening met de Lastmeter voor beide strategieën, een verbetering van
respectievelijk 8∙9% voor de PD strategie en 14∙6% voor de MF strategie.
De MF strategie was niet significant effectiever dan de PD strategie. De
haalbaarheid en ervaring met beide strategieën was goed. Deze studie
toonde

aan

dat

implementatiestrategieën

met

hulpmiddelen

ter

verbetering van de empowerment van de patiënt effectief lijken bij het
verhogen van de screening met de Lastmeter voor overlevenden van
tumoren in de abdominopelvische holte. Omdat we geen bijkomende
effectiviteit van de MF strategie hebben gevonden, in vergelijking met de
PD strategie, is verder onderzoek nodig om te beoordelen of
implementatiestrategieën, die ook de zorgverleners en de zorgorganisatie
beïnvloeden, van toegevoegde waarde zijn in het verbeteren van de
implementatie van de revalidatierichtlijnen.

Hoofdstuk VIII presenteert de resultaten van onze geclusterde
gecontroleerde voor-en-na studie, waarbij de effectiviteit en haalbaarheid
van de twee op maat gemaakte strategieën voor het implementeren van
revalidatierichtlijnen voor overlevenden van borstkanker worden getest en
vergeleken. In twee kankerbehandelcentra werd een patiëntgerichte (PD)
strategie gebruikt die gericht is op empowerment van de overlevenden en
in twee kankerbehandelcentra werd een meervoudige (MF) strategie
gebruikt die naast empowerment van overlevenden, erop gericht was om
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de zorgverleners en de zorgorganisatie positief te beïnvloeden. Er zijn
gegevens verzameld uit bestaande registratiesystemen, patiënten- en
zorgverleners vragenlijsten en Google Analytics. De volgende indicatoren
gerelateerd aan revalidatierichtlijnen werden gemeten: (1) screening met
de Lastmeter, (2) informatieverstrekking over fysieke activiteit en fysieke
revalidatieprogramma’s, (3) advies om deel te nemen aan fysieke activiteit
en

fysieke

revalidatieprogramma’s,

revalidatieprogramma’s,

(5)

(4)

verwijzing

deelname

naar

aan

fysieke
fysieke

revalidatieprogramma’s, (6) toename in fysieke activiteit, (7) kwaliteit van
leven, (8) vermoeidheid en (9) empowerment. Bovendien werden
determinanten van overlevenden en kankerbehandelcentra als mogelijke
confounders beoordeeld. Ook hier hebben we het gebruik van en
ervaringen met beide strategieën gemeten. Na analyse van de gegevens
van 513 overlevenden van de 4 deelnemende kankerbehandelcentra,
vonden we een toename van screening met de Lastmeter in 2
kankerbehandelcentra en een afname van het aanbieden van fysieke
revalidatieprogramma’s in 3 kankerbehandelcentra. De screening met de
Lastmeter veranderde niet significant. Desalniettemin werd voor de PD
strategie een significante verbetering van 10∙8% in de indicatorscore voor
informatievoorziening

over

fysieke

activiteit

en

fysieke

revalidatieprogramma’s gevonden. Voor de MF strategie werd echter een
significante

afname

van

verwijzing

en

deelname

aan

fysieke

revalidatieprogramma’s gevonden, respectievelijk 22∙5% en 26%. De PD
strategie had significant betere resultaten van de score voor de
informatievoorziening met betrekking tot fysieke activiteit en fysieke
revalidatieprogramma’s en deelname aan fysieke revalidatieprogramma’s
in vergelijking met de MF strategie. Het gebruik en de ervaring met beide
strategieën was goed. We concludeerden dat deze studie aantoonde dat
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een strategie met empowerment versterkende instrumenten effectief was
in het vergroten van de informatievoorziening over fysieke activiteit en
fysieke revalidatieprogramma’s voor overlevenden van borstkanker.
Veranderingen in de revalidatiezorg en de vergoeding daarvan hebben
mogelijk een negatieve invloed gehad op de verwijzing en deelname aan
fysieke revalidatieprogramma’s.

Discussie & Conclusie
Ten slotte worden met het oog op recente literatuur de belangrijkste
bevindingen van ons onderzoek besproken in Hoofdstuk IX. We
bespreken de effectiviteit van het gebruik van de Lastmeter. We duiden de
effectiviteit aan van hulpmiddelen om de empowerment van patiënten te
verbeteren en reflecteren op de resultaten die we hebben bereikt met
behulp van zowel een patiëntgerichte (PD)- als een meervoudige (MF)
strategie. We bespreken het gevonden verschil tussen patiënten met
tumoren van de abdominopelvische holte versus patiënten met
borstkanker. Verder reflecteren we op de bekende effectiviteit van fysieke
revalidatieprogramma’s, doch verder onderzoek met langere follow-up
naar de effectiviteit van fysieke revalidatieprogramma’s lijkt nodig.
Daarnaast reflecteren we op de methoden die worden gebruikt in de
onderzoeken die in dit proefschrift worden gepresenteerd en geven we
implicaties voor beleid, de zorgpraktijk en toekomstig onderzoek.
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