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ABSTRACT
Objectives  Despite the many proven advantages 
of a physically active lifestyle in patient populations, 
prescription of exercise is currently not widely 
implemented in routine clinical practice. The aims of this 
study were twofold: (1) to assess perceptions of clinicians 
on the current practice of exercise is medicine (E=M) 
prescription in two Dutch university medical centres and 
(2) to determine their perceived barriers and facilitators for 
the implementation of E=M in routine clinical care in Dutch 
university medical centres.
Design  A mixed methodologies study, using both online 
questionnaires and semi-structured interviews.
Setting  Dutch university medical centres.
Participants  Clinicians working within the departments 
of medical oncology, orthopaedics and rehabilitation 
medicine of two university medical centres.
Results  Forty-five clinicians (response rate of 51%) 
completed the questionnaire, and 19 clinicians were 
interviewed. The results showed that even though 
clinicians had a positive attitude towards prescribing 
E=M, only a few reported to regularly prescribe E=M to 
their patients. The 52 identified facilitators and barriers 
for implementation of E=M were categorised into four 
main themes: (1) beliefs toward the implementation of 
E=M (eg, clinicians knowledge and skills, and social 
support), (2) factors related to the patient perspective 
(eg, patient priorities or motivation), (3) factors related to 
the referral options (eg, knowledge of and trust in local 
referral options) and (4) practical considerations when 
implementing E=M (eg, time constraints).
Conclusions  Our study showed that even though many 
clinicians have a positive attitude toward an active 
lifestyle, many are not prescribing E=M on a regular 
basis. In order for clinicians to effectively implement E=M, 
strategies should focus on increasing clinicians E=M 

referral skills, improving clinicians knowledge of E=M 
referral options and develop a support system to ensure 
that E=M is high on the priority list of clinicians.

INTRODUCTION
The health benefits of a physically active life-
style are numerous.1 This not only holds for 
healthy individuals but is maybe even more 
important for people who are living with 
health conditions. The benefits of prescribing 
physical activity and/or exercise in a clin-
ical setting are numerous. They include a 
decrease in postoperative complications 
following exercise-based pre-habilitation,2 
beneficial effects of inpatient mobilisation 
on physical factors, psychological factors and 
quality of life.3 4 In people with stroke, the 
positive effects of a physically active lifestyle 

Strengths and limitations of this study

	► A mixed methodologies design was used to assess 
the clinician’s perspectives on the current status of 
exercise is medicine (E=M) and facilitators and bar-
riers for implementation.

	► The development of both the questionnaire and the 
topic guide was conducted in close collaboration 
with a broad range of experts and guided by the 
theory of planned behaviour and the framework for 
innovation within healthcare organisations.

	► The study was conducted among clinicians working 
in academic hospitals; the results may not be gen-
eralisable to other Dutch hospitals.
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have been reported on physical fitness and health-related 
quality of life.5 In people with cancer, an active lifestyle 
has shown to be associated with improved quality of life,6 
reduced fatigue7 and higher survival rates.8 For people 
living with a physical impairment, physical activity may 
improve health and well-being.9 10 Despite the beneficial 
effects of physical activity, physical activity levels in people 
with chronic conditions are low.11–13

The WHO has included specific advice for adults living 
with chronic conditions and those living with a disability 
into their physical activity guidelines.14 The WHO recom-
mends that adults and older adults living with cancer, 
hypertension, type-2 diabetes, HIV and disabilities should 
undertake regular physical activity.14 The American 
College of Sports Medicine uses the paradigm ‘exercise is 
medicine’ (E=M) in its global initiative to increase aware-
ness to consider physical activity as a treatment option. 
However, many other terms have been used, including 
‘exercise on prescription’, ‘physical activity on prescrip-
tion (schemes)’, ‘exercise on referral (scheme)’ or ‘green 
prescription’.15 These terms are used interchangeably. In 
this manuscript, we will use the term exercise is medicine 
as E=M.

A clinician can prescribe to be more physically active, 
or give a simple advice on physical activity. Discussing an 
active lifestyle by a clinician during a clinical consultation 
may have additional benefits. Since patients expect to 
receive recommendations from their clinician, the advice 
can serve as a strong external cue toward a more physi-
cally active lifestyle.16 Furthermore, clinicians’ outreach 
is broad and may include otherwise hard to reach popu-
lations, such as the elderly, socioeconomically disadvan-
taged or people on sick leave.17 Also, being diagnosed 
with a disease may be a ‘teachable moment’ for a patient 
toward a healthier lifestyle.18

Not much is known about the current practice of E=M 
in routine clinical or hospital care. Most evidence have 
been collected among primary healthcare workers. For 
example, in the USA, little over 30% of patients visiting 
a clinician or another health professional receive recom-
mendations for exercise.19 In German primary health-
care, only 10% of patients receive counselling on physical 
activity.20 And in Sweden, the nationally implemented 
E=M programme has a low uptake among primary health-
care workers.21 Nevertheless, for disease-specific counsel-
ling, a positive trend was observed for tailored physical 
activity interventions.20

In the Netherlands, the picture seems to be promising. 
Of the 340 general practitioners included in a national 
survey, 54% reported that they referred patients to a 
fitness centre and 37% to another local exercise facility.22 
However, the general practitioners also estimated that 
less than 20% of those patients who should increase their 
physical activity level for health reasons is referred to a 
professional.22 Another Dutch study among orthopaedic 
surgeons showed that 75% of the surgeons reported that 
they did ‘mention sports activities’ after a total hip arthro-
plasty or after a total knee arthroplasty. However, only 

34% reported advising patients to meet the Dutch phys-
ical activity guidelines.23

Reasons for the lack of prescription of E=M by clinicians 
have been described in the literature, of which the lack 
of time seems to be a key barrier.24–27 Also, inadequate 
knowledge, lack of routines and uncertainty regarding 
referral arrangements at the clinicians’ level are barriers 
for the implementation of E=M in clinical practice.24 27 
These studies into barriers for E=M prescription were 
focused on E=M prescription during cancer treatment,27 
or focused on care providers (both primary care and 
specialists) for patients with osteoporosis.24 However, it is 
unclear whether the barriers for E=M reported for those 
specific patient groups also apply to other patient groups 
and whether perceived barriers differ between clinicians 
working in primary care and medical specialists.

Better understanding of the underlying barriers for 
E=M implementation is, therefore, necessary to guide the 
development of future implementation strategies. There-
fore, this study aims to assess clinicians’ perceptions on 
(1) current E=M practice and (2) facilitators and barriers 
for implementation of E=M in Dutch university medical 
centres.

METHODS
Participants
For the Physicians Implement Exercise=Medicine (PIE=M) 
study, clinicians (ie, medical physicians, specialist regis-
trars, nursing specialists and physician assistants) were 
recruited at two university medical centres in the Neth-
erlands. In the University Medical Center Groningen, the 
departments of orthopaedics and rehabilitation medi-
cine were involved. In the Amsterdam University Medical 
Center (Location VUmc), the medical oncology and reha-
bilitation medicine departments participated. Data were 
collected between February 2019 and July 2019. Written 
informed consent was obtained from each participating 
clinician after a brief introduction of the study.28

Data collection
Data were collected in two waves. First, a questionnaire 
was sent by email to all clinicians (n=89) working in the 
participating departments who treated adult patients. 
In the questionnaire, clinicians were also asked if they 
were available for a follow-up semi-structured interview. 
Interested clinicians were then contacted. Purposive 
sampling was conducted, meaning that we selected 
clinicians for interviews in a way that each department 
was adequately represented in the final dataset. In prac-
tice, this meant that not all clinicians who were avail-
able for an interview were contacted by the researchers. 
Interviews were in principle conducted until data satu-
ration was reached, but was also guided by department 
size and willingness of clinicians to participate in an 
interview.
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Questionnaire
The questionnaire for the clinicians (online supple-
mental appendix 1) was based on a questionnaire for 
Dutch general practitioners on frequency of E=M referral 
and referral procedures.29 In order to gain a better under-
standing of the current referral behaviour of Dutch clini-
cians, the questionnaire was supplemented by questions 
on clinician’s motivation for E=M referral. The additional 
questions were guided by the concepts of the theory of 
planned behaviour (TPB).30 The TPB suggests that atti-
tude, subjective norm and perceived behavioural control 
together lead to the intention to perform a behaviour.

The questionnaire contained 21 questions. In the intro-
duction, a detailed description of ‘referral regarding an 
active lifestyle’ was provided: ‘general advice, coaching 
toward an active lifestyle, referral to: a local sports 
club, walking club, physiotherapist, local sports coach, 
combined lifestyle intervention, physical activity and 
sports agency or sports and exercise specialists’. The ques-
tionnaire included questions on: (1) demographic infor-
mation, (2) knowledge of patient-specific and current 
Dutch physical activity guidelines, (3) clinicians’ percep-
tion regarding the promotion of an active lifestyle, (4) 
self-reported E=M referral, (5) open question regarding 
clinicians’ perceived facilitators and barriers for imple-
menting E=M and (6) questions regarding clinicians’ 
needs, requirements and support for the implementation 
of E=M. The reliability and validity of the questionnaire 
were not assessed.

Semi-structured interview
Semi-structured interviews were conducted to assess 
clinicians’ facilitators and barriers to implement E=M 
in their usual practice. The topic guide (online supple-
mental appendix 2) was specifically developed for this 
project and was guided by the framework for innovation 
within healthcare organisations.31 Within this framework, 
four main levels of determinants of implementation 
are described: (1) characteristics of the socio-political 
context, such as rules and legislation, (2) characteristics 
of the organisation, such as staff turnover or the decision-
making process in the organisation, (3) characteristics of 
the person adopting the innovations, such as knowledge, 
skills and perceived support from colleagues and (4) 
characteristics of the innovation, such as complexity or 
relative advantage. The interview guide contained specific 
questions on each of the four levels of the framework.31 In 
the original framework, Fleuren et al31 categorised partic-
ipant characteristics as part of the socio-political context. 
Because the patient perspective can be one of the deter-
minants that impact the implementation of E=M,32 it was 
decided to consider the patient perspective as a separate 
level of determinants for implementation.32

An interview lasted approximately 60 min and was 
conducted faceto face in the medical centre. The inter-
views were conducted by AJB, FvN and JN, who are female 
post-doctoral researchers and not involved in patient 
care. Each interview was audio recorded and transcribed 

verbatim. Transcripts were not returned to participants 
for comment and/or correction.

Data analysis
We analysed the quantitative questionnaire data using 
descriptive statistics in IBM SPSS statistics (version 26) 
. Open-ended questions in the questionnaire and the 
interview data were analysed in ​Atlas.​ti by a thematic 
analysis, using a semantic approach.33 We developed an 
initial codebook based on the Fleuren et al’s framework.31 
Seven researchers coded nine interviews using ‘open 
codes’ (each coding two interviews independently; AJB, 
FvN, JN and four research assistants). The same seven 
researchers categorised all codes within the five levels 
described before.31 32 All interviews were then re-coded 
by two researchers (FvN and JN), based on the consensus-
based codebook. Also, two open-ended questions from 
the questionnaire (i.e., (1) please give three reasons why 
you would discuss an active lifestyle with a patient and 
(2) please give three reasons why you would not discuss 
an active lifestyle with a patient) were coded, taking the 
codebook into account. When deemed necessary, addi-
tional codes were added to the codebook. After all data 
were coded, the themes were reviewed by two researchers 
(FvN and JN) and, when necessary, redefined to present 
the results in a coherent manner.33 In order to interpret 
the codes of the codebook, two researchers (FvN and 
JN) made a summary of the quotations for each sepa-
rate code, which are presented in the Results section. 
When deemed more informative, quotations were used 
to explain the codes. We did not ask individual clinicians 
to provide feedback on the findings, but representatives 
of the participating departments have been consulted 
throughout the process.

Because of the overlap between the questionnaire ques-
tions related to the TPB and the codebook, the results 
of the quantitative and qualitative data sources were 
combined into one table. Therefore, two researchers 
(FvN and JN) were selected for each statement: a quota-
tion in disagreement and a quotation in support.

Patient and public involvement
No patient was involved.

RESULTS
Forty-five out of 89 clinicians completed the question-
naire (response rate: 51%). Demographic details of the 
respondents are provided in table 1. Two of the questions 
(13 and 15) out of the questionnaire were considered 
to be not of interest for the current study, the results of 
those questions are presented in online supplemental 
appendix 3. Thirty clinicians were willing to participate 
in a follow-up interview and were contacted by one of the 
researchers. Ultimately, 19 clinicians were interviewed 
(63%), after which data saturation was reached.

Current practice of E=M in Dutch university hospital clinicians
Many clinicians (84%, n=38) reported knowing the Dutch 
physical activity guidelines.34 A little less than a third of 
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the clinicians knew of diagnosis-specific physical activity 
guidelines, such as the pain guideline, spinal cord injury 
guideline, stroke guideline and arthritis guideline. All 
clinicians agreed that it was partially their task as a clini-
cian to discuss physical activity levels with their patients. 
Also, many clinicians (91%, n=41) reported that they 
believed that the patient themselves to be responsible for 
a physically active lifestyle. Seventy-seven per cent of the 
clinicians (n=35) reported being responsible for their 
patient’s active lifestyle, and 71% (n=32) reported that 
the general practitioner had a responsibility. The opinion 
regarding other professionals’ responsibility, such as 
physiotherapists, lifestyle coaches and the municipality, 
was mixed (figure 1).

Thirty-one per cent (n=14) of the clinicians reported 
discussing a physically active lifestyle, with over 60% of 
their patients. The majority of the clinicians discusses a 
physically active lifestyle if this is relevant to the diagnosis 
of the patient (40%, n=18), if relevant for the general 
well-being of the patient (31%, n=14) or with specific 
patient groups (13%, n=6).

In table 2, the questions related to the TPB are illus-
trated with quotations form the interviews in disagree-
ment and support of E=M. In general, clinicians working 
in rehabilitation medicine have a higher agreement 
with the statements of TPB than colleagues working in 
orthopaedics or medical oncology. The latter two depart-
ments often did not consider it their duty to discuss a 
physically active lifestyle (attitude—medical oncology: 
43% and orthopaedics 67%), did report lower social 
support (subjective norm—medical oncology: 0%–57% 
and orthopaedics: 33%–60%) and more often felt they 

lacked the knowledge and skills to properly discuss 
active lifestyle with their patients (perceived behavioural 
control—medical oncology 14%–29% and orthopaedics 
53%–60%).

Perceived barriers and facilitators of clinicians for the 
implementation of E=M
The following themes were identified: (1) beliefs as 
perceived by the clinicians, (2) patient perspective as 
perceived by the clinicians, (3) E=M referral options and 
(4) practical considerations when implementing E=M 
(figure  2). Theme 1 was divided into three subthemes: 
beliefs of the clinician, beliefs within the department as 
perceived by the clinicians and beliefs within the socio-
political environment as perceived by the clinicians.

Beliefs of the clinician
Almost all clinicians mentioned being aware of the bene-
fits of a physically active lifestyle for patients’ mental 
and physical health, which is regarded as a facilitator for 
implementing E=M. Yet, many of them reported to simply 
forget to discuss a physically active lifestyle with their 
patients. Some clinicians deemed it important to act as 
a role model for their patients or argued that physically 
active clinicians are more likely to discuss active lifestyle 
issues. Several clinicians believed that a piece of advice to 
adopt a more physically active lifestyle by a clinician may 
serve as a wake-up call. In contrast, others questioned the 
effect of discussing an active lifestyle with every patient:

[…] how much of [the physical activity advice] is ad-
opted [by the patient] is, I think, very little. At least 
that seems to be the case for [the patients] that are 

Table 1  Characteristics of clinicians participating in the PIE=M study

Questionnaire Interview

Total
N (%)

Amsterdam 
UMC

UMC 
Groningen Total

Amsterdam 
UMC

UMC 
Groningen

Gender

 � Male 24 (53) 6 18 11 (58) 4 7

 � Female 21 (47) 6 15 8 (42) 2 6

Age categories (years)

 � <34 19 (42) 5 14 8 (42) 3 5

 � 35–44 11 (24) 4 7 1 (5) 0 1

 � >45 15 (33) 3 12 10 (53) 3 7

Job description

 � Medical specialist 23 (51) 5 18 13 (68) 3 10

 � Specialist Registrar 17 (38) 6 12 6 (22) 3 3

 � Other 4 (9) 1 3 – – –

Years’ experience

 � <5 20 (44) 6 14 5 (26) 2 3

 � 5–14 14 (31) 6 8 10 (53) 4 6

 � >15 11 (24) – 11 4 (21) – 4

PIE=M, Physicians Implement Exercise=Medicine.
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treated here. Because if you tell them: “try to be more 
physically active by yourself”. But they already did not 
do this in the past, so, yeah, then the conversation 

needs to be exceptionally good for [the patient] to 
become that motivated.

Figure 1  Current status of the implementation of E=M in two Dutch university medical centres. (A) Do you know the Dutch and 
patient-specific physical activity guidelines? (B) Does a clinician play a role in promoting an active lifestyle? (C) Do you discuss 
an active lifestyle with your patients? (D) How do you advise patients about an active lifestyle? (multiple answers possible). (E) 
Who is most responsible for promoting an active lifestyle? (multiple answers possible). (F) What proportion of patients do you 
discuss a physically active lifestyle with? E=M, exercise is medicine.
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(quote clinician Rehabilitation Medicine UMCG)

Although some clinicians considered discussing a phys-
ically active lifestyle with their patients as part of their job 
prescription, a large majority of the clinicians did not 
think that discussing physically active lifestyle referral 
options with patients should be their task. They feel that 
a physically active lifestyle is the responsibility of the 
patient. As an orthopaedic surgeon suggested:

[the] activity level you have now will be the same after 
the prosthesis. So, I cannot operate more activity into 
[your body during surgery]. That’s something you 
need to do yourself.

(quote clinician Orthopedics UMCG)

Many argued that the general practitioner would be 
better equipped to support the patient in that regard. 
Some of the clinicians did state that E=M was one of 
their tasks, but that their involvement was only minor in 
hindering implementation:

I think that [medical doctors] have a role in identi-
fying [a need for more physical activity in a patient]. 
And the execution [of physical activity advice] would 
be nice because [medical doctors] don’t have the 
time to do that.

(quote clinician Orthopedics UMCG)

Another important topic toward implementing E=M 
that was expressed is that clinicians need to have the skills 
to discuss a physically active lifestyle with their patients. 
When clinicians do have such skills, this is perceived to 
be a facilitator. One clinician believed that older clini-
cians might not be sufficiently trained to discuss a physi-
cally active lifestyle with their patients. Another clinician 
mentioned that the skills to discuss a physically active life-
style might be there. However, it is difficult to start the 
conversation because the patient could experience them-
selves as being judged by their clinician. Some clinicians 
found it challenging to advise on a physically active life-
style for specific patient groups, such as those with foot 
ulcers or patients who are wheelchair bound.

The final factor within this theme is the evidence that 
clinicians are aware of regarding the health effects of E=M. 
Clinicians in medical oncology reported that evidence for 
a specific exercise regime or of the beneficial effects for 
patients with a specific type of cancer was perceived to be 
a facilitator for implementation of E=M. Some clinicians 
report to have no evidence that a physically active life-
style benefits the health of their patients. One clinician 
reported this to be a barrier toward discussing an active 
lifestyle:

Many people wonder if they should be active [with a 
fast progressing muscle disease], do strength training 
in order to become stronger and stay stronger. The 
literature has shown that this is pointless. At least not 
to get better, but also not to decline slower. […] Well, 
you know, it may not make people worse, but at least 
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it’s a waste of their time and money and energy which 
they could better spend on fun things to do.

(quote clinician Rehabilitation Medicine UMCG)

While another clinician perceived the lack of negative 
effects on the current condition as a facilitator:

I presume, and for [disease X] I know this for a fact, 
that physical activity does not negatively affect the 
course of the disease. […] I did check the patient’s 
[physical status], so I know the activities that a patient 
can safely participate in. […] so I have even more rea-
son to advice a patient [to be sufficiently physically 
active].

(quote clinician Rehabilitation Medicine Amsterdam 
UMC)

Beliefs within the department
A common facilitator, mentioned by all but a few of the 
clinicians, for implementing E=M is that the depart-
ments’ focus is on disorders of the locomotive apparatus. 
However, clinicians working in the Department of Ortho-
paedics (UMCG) see many patients who are hampered by 
comorbidity, which makes it, according to the clinicians, 
difficult for the patient to be physically active, which in 
turn hampers the implementation of E=M.

Clinicians also stated that it could be beneficial 
when the importance of E=M prescription is regularly 
discussed among their team/within the department. 

Several clinicians mentioned within all the depart-
ments that incorporating E=M into the strategic plans 
and department policy would support the implemen-
tation of E=M. Implementation would also benefit if 
E=M was a priority within the department. Some clini-
cians suggested that uniformity in the routine of E=M 
prescription within the department would benefit 
the implementation. If E=M implementation needs 
to compete with other projects, this was considered a 
barrier within several departments.

Within the Amsterdam UMC’s departments, it was 
suggested that an initiative to increase the prescription 
of E=M would benefit if an enthusiastic clinician from 
within the team would be made responsible for the imple-
mentation (ie, appoint a key player).

Beliefs within the socio-political context
This theme comprises all factors that influence the imple-
mentation of E=M related to the broader context in 
which the department needs to operate. This involves the 
university hospital, insurance climate, as well as the Dutch 
national political context. The importance of the inclu-
sion of E=M within the strategic policy of the hospital 
was considered a facilitator, especially in UMCG. On the 
other hand, if the hospital board does not support E=M, 
this was considered a barrier. This was illustrated by one 
of the clinicians by an analogy to a non-smoking policy 
within the hospital:

B e l i e f s

(-)      No reimbursement of E=M by health insurer
(-)      No �nancial incentive for clinician to 
          prescribe E=M
(+/-)  Vision regarding E=M within hospital

within socio-political contextof the clinician

(+/-)  E=M and E=M tool are of added value
(+/-)  Positive attitude clinician toward an active lifestyle
(+/-)  E=M �ts with the task of the clinician
(+/-)  Clinician had in�uence on lifestyle change
(+/-)  Patients’ own responsibility
(+/-)  Appropriate knowledge and skills

within department

(+/-) Presence of social support
(+)    Opinion leader for E=M within department
(-)     Other competing projects
(+/-) Department has a focus on physical activity
(+/-) Vision and policy within the department regarding
          a physically active lifestyle

as perceived by clinician

(-)     Negative impact on relation with patient 
(+/-) Expectations of patient during consultation
(-)     Patient has other priorities
(+/-) Patient is motivated
(+/-) Patient has time to be active
(+/-) The general public knows activity guidelines

options

(+/-) Clear/reimbursed/local referral options
(+/-) Knowledge of and con�dence in referral 
          options and knowledge of procedures and 
          reimbursement schemes for referral options
(+/-) Availability referral within the department
(+/-) Referral options within hospital and externally

implementation of E=M

(-)      Focus on active lifestyle too narrow
(-)      Exercise has been discussed too often
(+/-)  Enough time available ßduring consult
(-)      Logistical di�culties between locations
(+/-)  E=M tool compatible with procedures
(+)     E=M tool as patients’ preparation 
(+)     Physical activity level as a proxy for disease
(-)      Patient gives desirable answers

Practical considerationsE=M referralPatient perspective

Figure 2  Overview of facilitators and barriers as perceived by Dutch clinicians working in two Dutch university medical 
centres. (+): facilitator; (−): barrier; (+/−): both facilitator and barrier. For (+/−), the statements are formulated to represent the 
facilitator, the opposite of the statement represents the barrier. E=M, exercise is medicine.
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Like when you are implementing a [smoke free work-
space] within your department, and you go outside, 
and the people are smoking their cigarette directly 
around the corner, especially when it’s colleagues 
[who are smoking], then that’s really bad.

(quote clinician Medical Oncology Amsterdam 
UMC)

The financial facilitators and barriers towards the 
prescription of E=M are related to the Dutch healthcare 
reimbursement system. The Dutch reimbursement system 
is developed at a national level, and includes instructions 
on the duration of a consultation and the reimbursement 
rules regarding referral to, for example, a physiotherapist. 
Due to these regulations, many of the clinicians, except 
those working within the oncology department, reported 
no financial stimulus to prescribe E=M. They feel that 
the duration of the consultation is too short for proper 
discussion of E=M. Another barrier is that referral to a 
physiotherapist generally is only reimbursed for patients 
with additional insurances (paid by the patient). Clini-
cians suggested that patients who cannot afford physio-
therapy are usually also those who do not have additional 
insurance. When physiotherapy is included in the reim-
bursement schemes, this is considered a facilitator for 
implementing E=M.

Lastly, clinicians believe that it would benefit the imple-
mentation of E=M if more attention would be paid to 
lifestyle-related factors in primary care and in the curric-
ulum for medical students.

Patient perspective as perceived by clinicians
Many of the facilitators and barriers towards the imple-
mentation of E=M pivot around the patient perspective. 
The motivation of the patient was mentioned by almost 
all of the clinicians to be an important factor for imple-
mentation. If a patient is highly motivated to be physically 
active, this was considered a facilitator, sometimes to the 
point that a patient needs to be told to reduce their phys-
ical activity intensity, because they are at a risk of overuse. 
On the other hand, when a patient is not motivated to be 
physically active, this was considered a barrier:

And we also see [patients] who believe that they don’t 
have to do anything when they are ill, so they don’t 
do any [physical activity].

(quote clinician Medical Oncology Amsterdam 
UMC)

[…] If a patient tells me ‘I did everything I could, 
this, this and that […]. Nothing works! […]’ then I 
get signals of ‘Well, I am not planning to make an 
effort myself to solve my problem’.

(quote clinician Orthopedics UMCG)

Discussing a physically active lifestyle with patients 
was reported by clinicians of various departments to 
be too confronting for some patients. Bringing a physi-
cally active lifestyle to very unfit patients’ attention may 

negatively affect the working relationship between clini-
cian and patient. Two clinicians particularly advised 
against discussing a physically active lifestyle during 
intake:

Because [discussing a physically active lifestyle] is not 
the expectation or the question that is on the mind of 
[the patient]. Suppose the complaints are not direct-
ly related to [a physically active lifestyle], uhm. In that 
case, you need to make sure you have a clear mandate 
for an opinion on [the patient’s inactive lifestyle] be-
cause otherwise, you will have a conversation of what 
the patient thinks: ‘that’s none of your business, I am 
here because of my [health condition], and you are 
complaining that I should be more physically active.

(quote clinician Rehabilitation Medicine UMCG)

Clinicians of all participating departments reported 
that other priorities of the patient are a barrier towards 
discussing a physically active lifestyle. Discussing a phys-
ically active lifestyle could give the patient a feeling that 
the complaint is not taken serious by the clinician:

Because you don’t want [the patient] to come home 
and say: ‘I received all kinds of advice on sports, phys-
ical activity and diet but I still think that I have a her-
nia.’ Because then we did not convey [our advice for] 
what [the patient] came for, to begin with.

(quote clinician Rehabilitation Medicine UMCG)

Clinicians suggested that it could also be that there are 
too few contact moments with the patient to properly 
discuss a physically active lifestyle, that the patient has 
a complaint that is not activity related, or some patients 
have other personal issues that interfere with a physically 
active lifestyle. Lastly, there is a group of patients who has 
too few capabilities to be physically active:

If a [patient] is only capable of steering his wheel-
chair with a spastic hand, it will be impossible for 
them to reach the Dutch physical activity guideline.

(quote clinician Rehabilitation Medicine UMCG)

According to clinicians, it was difficult for some patient 
groups to reach the Dutch physical activity guidelines, 
for example, for patients with non-ambulatory stroke, 
patients with an upper leg amputation or cancer patients. 
The physical activity guidelines for people living with 
a disability state that patients should ‘be as active as 
possible’. This provides little guidance to the clinician 
on how to have the conversation about physical activity. 
Some clinicians preferred patient-specific physical activity 
norms, that is, including information regarding specific 
types of exercise like strength or endurance training. Lack 
of knowledge toward a physically active lifestyle, both by 
the patients and the general public, was perceived as a 
barrier toward the implementation of E=M. According to 
the clinicians, many of the patients are not aware of the 
physical activity guidelines or are afraid to sustain tissue 
damage while being physically active. Some patients need 
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guidance to help them implement physical activity into 
their daily routines:

[…] and that we assume that [patients] can initi-
ate [a physically active lifestyle] on their own, while 
that is actually too much to ask for some groups. So, 
when they come back [for a consultation], and you 
ask them, ‘did you already make a plan, or have you 
started [being more physically active]?’ That did not 
happen, but not because they didn’t want to, but sim-
ply because they couldn’t.

(quote clinician Rehabilitation Medicine UMCG)

E=M referral options
Referral options for clinicians may be organised inter-
nally (within the hospital) or externally. Referral options 
within the hospital, for example, to a lifestyle coach or 
physiotherapist, are generally considered a facilitator for 
implementing E=M by the clinicians. The interviewed 
clinicians argued that those professionals are gener-
ally better equipped and connected to primary health-
care providers. Within one of the participating medical 
centres, clinicians could refer their patients for lifestyle 
counselling within the hospital. Some of the clinicians 
remarked that they did not use this facility because of 
restricted opening hours:

[…] I see patients in the afternoon, and I usually try 
to discuss [a physically active lifestyle], and some [pa-
tients] are certainly willing to see [a lifestyle coach]. 
But the [lifestyle coaches] are not available in the af-
ternoon. And I wonder if [the patient] will make a 
separate appointment to see a lifestyle coach.

(quote clinician Rehabilitation Medicine UMCG)

One of the clinicians reported that it was difficult to 
arrange the usage of other departments’ facilities for a 
hospitalised patient.

Clinicians expressed to be reluctant to refer patients to 
professionals within the neighbourhood of the patient. 
Lack of insight into the referral options within the neigh-
bourhood of the patient hindered them as they stated 
that they could not guarantee the quality of the referral.

And that wheelchair, uhm, adapted sports is not avail-
able everywhere in the three northern provinces [of 
the Netherlands]. And another thing is that very few 
physiotherapists have fitness equipment suitable for 
people who use a wheelchair.

(quote clinician Rehabilitation Medicine UMCG)

Few clinicians were afraid that physiotherapists would 
charge unnecessary treatments. However, most clinicians 
did recognise that the threshold for patients to comply 
with the referral was reduced in case patients are referred 
to local health professionals. One clinician always referred 
patients back to the general practitioner for advice on 
good quality local physiotherapists. In contrast, another 
clinician always referred patients to physiotherapists in 
the neighbourhood of the patient.

Clinicians who do have a network with a physiothera-
pist they trust are more willing to refer patients. Another 
facilitator was that patients are referred to ‘automatically’ 
as part of the orthopaedic and rehabilitation medicine 
departments’ standard care.

[the advice] is usually more functionally [focused], 
so uhm … for example focused on improving endur-
ance to increase walking distance but not […] in case 
they usually commute by car to stimulate the use of a 
bicycle instead.

(quote clinician Rehabilitation Medicine UMCG)

Practical considerations when implementing E=M
The last theme involves all practical factors related to the 
implementation of E=M. When asked about their ideas 
on facilitating the discussion of a physically active lifestyle 
with their patients, clinicians responded that they would 
prefer an online system for the evaluation of the current 
physical activity levels of their patients. It would be a 
facilitator if such a system included other lifestyle factors 
such as smoking and diet. Clinicians in all departments, 
except for medical oncology, thought it would facilitate 
the implementation of E=M if an electronic system would 
replace questions that are already routinely asked as part 
of the anamnesis. Automatic notifications within the elec-
tronic patient file if a patient is insufficiently physically 
active may work well as a reminder to start discussing the 
topic. A translation of the current physical activity level 
of a patient into personalised advice, including concrete 
referral options, was also considered to facilitate the 
implementation of E=M. In order for clinicians to use 
such a system, it should work smooth and efficient. It 
would benefit E=M implementation if physical activity 
outcomes were available for all clinicians who work 
with the patient, also those working in different disci-
plines. For the wide implementation of E=M, a uniform 
approach that can be used within other hospitals would 
be preferred. An online system to assess physical activity 
levels could work well in the rehabilitation medicine and 
orthopaedics departments. However, a clinician working 
within medical oncology department was unsure if this 
would work:

That we would distribute a questionnaire [on current 
physical activity levels] to patients. I don’t see that 
happening. […] We will not, we may do that during 
a pilot or something, but we will never do that again 
after the pilot has ended.

(quote clinician Oncology Amsterdam UMC)

An advantage of an online system for the assessment 
of physical activity levels was, according to some clini-
cians, that a patient is primed to think about a physically 
active lifestyle before the consultation. Such a question-
naire may shift the expectations of the patient during the 
consultation towards a physically active lifestyle. Another 
advantage of a physical activity questionnaire, when used 
longitudinally, is that changes in physical activity levels 
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can be used as an indicator for the patients’ disease state. 
Some of the clinicians were wary of using self-reported 
physical activity data, since the patient’s wishes may bias 
these. An orthopaedic patient may only receive a new 
knee when complaints are very severe, while a patient 
with cancer may only receive treatment when sufficiently 
fit to withstand the chemotherapy.

DISCUSSION
In this mixed-methods study, we assessed clinicians’ 
perspective on current practice of E=M implementation 
in two Dutch university medical centres, and perspectives 
on facilitators and barriers to implementing E=M. The 
main findings from the questionnaire were that only a few 
clinicians reported to routinely discuss an active lifestyle 
with their patients, although clinicians’ intention toward 
prescribing E=M was positive and many of the clinicians 
feel a responsibility with respect to prescribing an active 
lifestyle to their patients. The interviews with clinicians 
revealed many factors that hinder or facilitate the imple-
mentation of clinicians E=M prescription behaviour. 
These factors were categorised into four main themes: 
(1) beliefs toward the implementation of E=M, (2) factors 
related to the patient perspective, (3) factors related to 
the referral options and (4) practical considerations 
when implementing E=M.

Current practice of E=M implementation
It is promising that all clinicians do discuss an active 
lifestyle with their patients at least once in a while. The 
responses to the statements on attitude, subjective norm 
and self-efficacy to prescribe E=M in routine care showed 
large differences between the departments. In general, 
clinicians working in orthopaedics and medical oncology 
do not feel that it is their task to discuss an active lifestyle; 
there is a general lack of social support and they feel they 
do not have the skills to discuss an active lifestyle with 
their patients. These differences should be recognised 
and need specific attention for E=M implementation 
efforts to be successful.

Factors associated with clinicians’ beliefs
We found that most clinicians feel a responsibility for their 
patients’ active lifestyle, but that they do not consider it 
their task to discuss active lifestyle referral options with, 
or design training regimes for, their patients. The feeling 
that it was not their task to discuss an active lifestyle with 
patients was more pronounced in medical oncology, but 
even in orthopaedics. This may be related to the relatively 
low sense of urgency for E=M prescription perceived by 
their co-workers . Another option could be that clinicians 
working in rehabilitation medicine see their patients 
regularly because of the more chronic nature of the 
patient’s condition. Our study’s clinicians suggested that 
primary healthcare professionals may be better equipped 
to discuss a physically active lifestyle with patients. Primary 
healthcare professionals, such as general practitioners or 

physiotherapists, however, also report barriers toward 
discussing a physically active lifestyle with patients, which 
includes lack of knowledge on E=M prescription, lack of 
time and lack of interest by the patient.24 25 29

A barrier that was also more pronounced in medical 
oncology and orthopaedics compared with rehabili-
tation medicine was the feeling of having insufficient 
knowledge and skills to discuss a physically active lifestyle 
with patients. While evidence of the benefits of E=M are 
numerous, some of the clinicians reported that evidence 
for E=M would facilitate E=M implementation. Increasing 
knowledge should not only include diagnosis-specific 
exercise advice24 but also include the patient-specific 
evidence for E=M prescription. Furthermore, E=M imple-
mentation would benefit if clinicians’ conversational skills 
on how to persuasively encourage patients to be suffi-
ciently physically active would be improved, for example, 
through training in the use of motivational interviewing 
techniques. Thus, proper training of clinicians in the 
prescription of E=M is important.35 Because of the differ-
ences between clinicians in patient-specific knowledge 
and patient-specific physical activity advice, the training 
should be tailored to the local context and the clinician.

The financial facilitators and barriers toward the 
prescription of E=M were related to the Dutch healthcare 
reimbursement system. Within the Dutch system, reim-
bursement is based on provided care, and no extra reim-
bursement is available for discussing E=M. As a result, 
clinicians lack a financial stimulus to discuss E=M with 
their patients. For some patients, the current reimburse-
ment system may pose a major barrier toward E=M since a 
physiotherapist is only reimbursed for patients with addi-
tional insurance (paid by the client). So patients with a 
low social economic status, who are more likely to have 
chronic conditions,36 will have their pills and surgery 
reimbursed but need to pay for a supervised exercise 
programme by themselves. In order to tackle this barrier, 
adaptations in the Dutch healthcare reimbursement 
system are necessary.

Patient perspective as perceived by clinicians
In our study, many of the identified barriers involved 
the patient’s perspective as perceived by the clinician. 
This perception may, however, not be entirely in line 
with the patients’ actual perspective. Some studies have 
conducted qualitative studies in patients on the percep-
tion of E=M prescription.37 38 Some of the barriers, such 
as lack of knowledge, lack of time and lack of motivation, 
were indeed mentioned by patients with osteoporosis to 
hamper a physically active lifestyle.38 The negative impact 
of discussing E=M on the relationship between patient 
and clinician, that some clinicians reported, may differ 
between patient groups. In patients with osteoporosis, this 
did not seem to be a problem,38 but many patients with 
type 2 diabetes responded defensively when asked about 
their physical activity pattern.37 The patients reported 
that they usually turned to their general practitioner for 
exercise advice,38 which indicates that not discussing a 
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physically active lifestyle with clinicians may be a missed 
opportunity. More insight into the barriers for E=M as 
perceived by patients could enhance knowledge and skills 
regarding the prescription of E=M in routine clinical care.

E=M referral options
Our study’s clinicians also reported that they were reluc-
tant to refer patients for a physically more active lifestyle 
if they did not know the options or if they did not trust 
the provider. Having a lifestyle coach—that is, someone 
who is thoroughly trained in E=M counselling—working 
within the department may facilitate the E=M referral 
of clinicians,39 because they know and trust this person. 
Another advantage of an in-house lifestyle coach is that 
the clinician’s and the patient’s threshold for E=M coun-
selling is reduced. To minimise the threshold, the E=M 
counselling should preferably take place directly ‘next 
door’ after the consultation with the clinician, or as has 
been suggested in patients living with cancer, to have 
dedicated exercise professionals work alongside physi-
cians and nurses in medical oncology.40

Practical considerations when implementing E=M
Lack of time is a well-known challenge for E=M prescrip-
tion. It, not surprisingly this, was the most often mentioned 
practical consideration reported by clinicians in both the 
questionnaire and the interviews. It has been argued 
that embedding physical activity questions into the Elec-
tronic Patient Dossier may reduce the time burden and 
facilitate E=M prescription.35 41 To reduce the time spent 
documenting the level of physical activity of a patient, 
physical activity-related questions could be sent to the 
patient before the scheduled visit. This approach poten-
tially supports E=M prescription in three ways, as it: (1) 
reduces administration time, (2) serves as a reminder for 
the clinician to discuss a physically active lifestyle and (3) 
primes the patient that a physically active lifestyle may be 
discussed during the consultation. The feasibility of such 
an approach in a clinical context has yet to be assessed.

Linking the barriers and facilitators found in this study 
to implementation strategies may improve the imple-
mentation of E=M in hospital care. These strategies 
could include additional training for clinicians and other 
members of the medical team to improve knowledge and 
skills with respect to E=M. Strategies could also focus on 
improving the confidence of clinicians in local physical 
activity and primary care providers. Lastly, implementa-
tion strategies are needed to reduce practical barriers of 
which lack of time is arguably the most important one. 
During a consultation, a clinician prioritises the topics 
that need to be discussed with their patients. Therefore, 
support may be needed to ensure that discussing an active 
lifestyle is high on the priority list of clinicians.

Strengths and limitations
The current study’s strength was using mixed meth-
odologies to assess the clinicians’ perspectives on the 
current status of E=M and facilitators and barriers for 

implementation. The development of both the ques-
tionnaire and topic guide was guided by the Fleuren et 
al’s framework31 and the 30TPB and was developed in 
close collaboration with a broad range of experts from 
clinical practice, policy and also patient representatives, 
who were all part of the PIE=M consortium. The code-
book was systematically developed in close collaboration 
with a scientific team. The summaries for the codes based 
on the quotations were conducted by two researchers. 
These summaries and codes were then discussed with 
the research team that also included representatives of 
the participating department in order to assure that the 
presented findings were in line with daily practice.

Because the questionnaire’s response rate was 51%, we 
may have had a biased sample that was relatively positive 
toward E=M. We cannot completely rule out that our 
sample was biased since we conducted interviews with the 
clinicians who had agreed to be contacted. This interview 
sample only included medical specialists and specialist 
registrars. The results of the interviews may, therefore, 
not be generalisable to all clinicians working in the 
departments. In our experience, this sample did not only 
include so called ‘believers’ but also clinicians who were 
more reluctant toward implementing E=M. This finding, 
combined with the range of clinicians (expertise, age 
and years of experience) in the questionnaire sample, 
strengthens our belief that the questionnaire sample 
represents a broad view on E=M within the included 
departments.

For both the interviews and the questionnaires, the 
same very broad definition was used for ‘a physically 
active lifestyle referral’. Even though this definition was 
provided, during interviews, we sometimes became aware 
that clinicians’ definition of a physical active lifestyle was 
interpreted differently. Since prescribing E=M as primary 
treatment option may need a different approach during 
the consultation than a general advice to be more physi-
cally active, this may have biased the questionnaire results 
since clinicians may have completed the questionnaire 
without thoroughly reading the instructions. This was 
less likely during the interviews because the interviewer 
would remind the clinician of the broad definition for a 
physically active lifestyle referral employed in the study.

Our study was conducted among clinicians working 
in two academic hospitals. These clinicians provide 
specialised care, which usually means treating relatively 
severe cases or patients with comorbidities. Furthermore, 
the clinicians included in our sample worked within a 
limited number of disciplines. Because of these limita-
tions, our results may not be generalisable to all Dutch 
hospitals. The next step within our project will be to 
assess facilitators and barriers for the implementation 
of E=M as perceived by clinicians working in other disci-
plines and assess differences between academic and non-
academic hospitals regarding facilitators and barriers for 
the implementation of E=M. Also, better understanding 
of the facilitators and barriers toward discussing a physi-
cally active lifestyle as perceived by patients with varying 
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diagnosis is needed to better support clinicians’ E=M 
skills.

CONCLUSION
In this study, we identified several barriers and facilita-
tors regarding the implementation of E=M in two Dutch 
academic hospitals. The main themes were (1) beliefs 
toward the implementation of E=M, (2) factors related to 
the patient perspective, (3) factors related to the referral 
options and (4) practical considerations when imple-
menting E=M. We found important differences between 
the opinions of the clinicians working within different 
departments; it is, therefore, suggested to first explore 
barriers and facilitators of the clinicians working in the 
specific department, and to take these into account in the 
future implementation process.

In order for clinicians to effectively implement E=M, 
strategies should focus on increasing clinicians E=M 
referral skills, improving clinicians knowledge of E=M 
referral options and develop a support system to ensure 
that E=M is high on the priority list of clinicians.
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Questionnaire PIE=M – appendix 1   

Translation of the questionnaire for clinicians – PIE=M project 
Thank you for participating in the survey of the Physicians Implement Exercise is Medicine (PIE=M) 
project. This survey concerns your experiences in discussing an active lifestyle with patients and 
referring patients to appropriate exercise options. This could be giving general advice to the patient 
to become more physically active, or coaching a patient towards a more active lifestyle. Active 
lifestyle referral can also entail referring to a local sports club, a walking group, an exercise program 
of a physiotherapist, the neighborhood sports coach, a combined lifestyle intervention, the exercise 
and sports counter or a sports medical institution. 

By completing this questionnaire you give permission to the researchers of the Amsterdam UMC and 
the UMCG to use the information for scientific research. The data is treated anonymously and your 
privacy is fully guaranteed. 

Completing the questionnaire will take a maximum of 10 minutes. 

If you have any further questions, please contact researcher: XXXX. 
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Questionnaire PIE=M – appendix 1   

We start off with a number of questions regarding yourself. 

1. What is your gender? 
o Male 
o Femal 
o Other 

 
2. How old are you? 

……………….. year 

 

3. Where do you work? 
o Amsterdam UMC – Rehabilitation medicine 
o Amsterdam UMC – Oncology 
o UMCG – Rehabilitation medicine 
o UMCG – Orthopedics 
o UMCG – Sports medicien 
o Other, namely ….. 

 
4. What position do you have? 

o Medical physicians 
o Specialist registrars 
o Nursing specialists 
o Physician assistants 
o Other, namely …..  

 
5. How many years have you worked in this position?? 

o …………….. jaar 

 

6. Which type of patients do you usually treat? 

……………………………………… 
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The following questions concern exercise guidelines. 

7. Are you familiar with the 2017 physical activity guidelines of the Dutch Health Council? 
It states, among other things, that it is healthy if adults move at least 2.5 hours (150 minutes) 
every week. 

o Yes 
o No 

 

8. Are you familiar with specific exercise guidelines or standards for your patient population? 
Such as condition specific exercise guidelines or standards, lifestyle guidelines and / or other 
standards. 

o No 
o Yes, namely……. 

 

The following questions are about your experiences with discussing an active lifestyle and referral to 
appropriate exercise options. You can think of giving general advice to the patient to exercise more. 
In addition, the questionnaire is also about referring to a local sports club, a walking group, an 
exercise program of a physiotherapist, the neighborhood sports coach, a combined lifestyle 
intervention, the exercise and sports counter or a sports medical institution. 

 
9. Do you, as a clinician, feel that you have a role to play in promoting an active lifestyle in 

your patients? 
o No 
o Yes, but a limited role 
o Yes, a (very) important role 

 
10. Who do you think are most responsible for promoting an active lifestyle in patients? 

(Multiple answers possible) 
o The patient him/herself 
o The clinician 
o The physiotherapist 
o The lifestyle consultant 
o The providers of sports in the community 
o The municipality 
o The government 
o Other, namely….  
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11. Do you discuss an active lifestyle with your patients? 
o o No, never << go to question 13 >> 
o o Yes, if the patient explicitly asks for it 
o o Yes, with specific patient groups 
o o Yes, if relevant to the health complaint of a patient 
o o Yes, if relevant to the general health of the patient (regardless of the current 

complaint) 
o o Yes, otherwise namely: ……….  

 
12. Could you estimate the percentage of cases in which you discuss an active lifestyle with 

your patient? 
o Less than 20% 
o 21-40% 
o 41-60% 
o 61-80% 
o 81-100% 
o I don’t know 

 

13. Who in your department does refer patients in the context of an active lifestyle?*  
(Multiple answers possible) 

o Medical physicians 
o Specialist registrars 
o Nursing specialists 
o Physician assistants 
o Physiotherapist 
o Lifestyle coach 
o Nurse 
o Medical administrative staff 
o I don’t know 
o Other, namely:……… 

* The results of this question are presented in appendix 3 
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Questionnaire PIE=M – appendix 1   

14. How do you advise your patients in the context of an active lifestyle and appropriate 
referral options? 
(Multiple answers possible) 

o I give general advice to be more physically active 
o I discuss the 2017 physical activity Guideline of the Dutch Health Council 
o I give specific advice to start doing a certain activity 
o I make a specific agreement with the patient / client to do a certain type of physical 

activity 
o I conduct a 'traditional' referral with a referral letter 
o Other, namely…  

 
15. Which physical activity options do you discuss with your patients?* 

(Multiple answers possible) 
o I have no insight into the referral / exercise options for my patients 
o Regular physical activity options (such as a fitness center or (un)organized sports) 
o Low-threshold physical activity options (for example "elderly gymnastics" or walking 

groups in the area) 
o Specific referral to a physiotherapist and / or an exercise program at the 

physiotherapist 
o A "exercise broker" (such as Sports and exercise counter of a rehabilitation center, a 

neighborhood sports coach or combination officer) 
o A combined lifestyle intervention (for example "Exercise cure", "COOL", "SMARTER!") 
o Self-organized physical activity (such as walking, jogging, but also gardening, walking 

(with the dog) or cycling) in free time 
o Active commuting 
o Lifestyle consultant within the department or in the hospital (for example the 

Lifestyle Guide within the Sport Medical Center within UMCG)  
o A sports physician / sports medical institution for exercise diagnostics / risk analysis 

in combination with personalized exercise / training advice. 
o the Exercise Coach +  
o Physiotherapist within the hospital 
o Other, namely ....... 

* The results of this question are presented in appendix 3 
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16. These questions concern your opinion with respect to discussing an active lifestyle with 
your patients.  
Please indicate per statement to what extend you agree 

 
Totally 

disagree    
Totally 
agree 

a. As a clinician, I find it important to 
discuss an active lifestyle with my 
patients 

1 2 3 4 5 

b. I consider it my task / responsibility to 
discuss an active lifestyle with my 
patients 

1 2 3 4 5 

c. My colleagues find it important that I 
discuss an active lifestyle with my 
patients 

1 2 3 4 5 

d. My department head thinks it is 
important that I discuss an active lifestyle 
with patients 

1 2 3 4 5 

e. I have sufficient knowledge to discuss 
an active lifestyle with my patients 1 2 3 4 5 
f. I have sufficient skills to discuss an 
active lifestyle with my patients 1 2 3 4 5 
g. I think that discussing an active lifestyle 
is effective in positively influencing a 
patient's lifestyle 

1 2 3 4 5 

h. I am motivated to discuss an active 
lifestyle with my patients 1 2 3 4 5 
i. Discussing an active lifestyle with 
patients is in line with the policy of our 
team 

1 2 3 4 5 
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17. Can you name the three main reasons why you are discussing an active lifestyle with your 
patients and / or referring your patients in the context of an active lifestyle? 
You can think of improving the general health of the patient, remedying complaints, 
preventing and / or treating lifestyle-related disorders, reducing medication consumption, in 
preparation for an operation, etc. 

 

Reason 1 ……………………… 

Reason 2 ………………………. 

Reason 3 ……………………….. 

 

18. Can you name the three main reasons why you DO NOT ALWAYS discuss an active lifestyle 
with your patients and / or refer your patients in the context of an active lifestyle? 
You can think of: too little time during the consultation, lack of knowledge, lack of referral 
options, other priorities in the treatment of the patient, costs / reimbursement of exercise 
offer, patient motivation, etc. 

 

Reason 1 ……………………… 

Reason 2 ………………………. 

Reason 3 ……………………….. 
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Questionnaire PIE=M – appendix 1   

19. Can you describe with which patient group you (would like to) discuss an active lifestyle? 
Think of characteristics of the patient such as age, diagnosis, lifestyle and co-morbidity. 
……………….. 
 

20. How much time does it take your or do you think it would take you to discuss an active 
lifestyle with a patient during a consultation? 

………………. Minutes 

 
21. What has ever helped you or could help you to discuss an active lifestyle with your patients 

and / or to refer patients to exercises options? 
……………………………………………………………………………………………………………………………………………… 
 

22. Do you have additional comments or suggestions?  
……………………………………………………………………………………………………………………………………………… 

 

23. Would you be available to participate in a follow-up interview ? 
o Yes, please leave your email adress here 
o No 

 

This is the end of the questionnaire. If you click on "Send" below, your data will be saved. Thank you 
very much for participating in our study. 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-052920:e052920. 12 2022;BMJ Open, et al. Nauta J



Appendix 2 - Interview guide PIE=M clinicians - 6.1 d.d.18-03-2019 1 

 

TRANSLATION QUESTION ROUTE CLINICIANS PIE=M project 

Introduction 

Thank you for your willingness to participate in this interview for the Physicians Implement Exercise is Medicine (PIE = M) 

project. In this interview we discuss your experiences with discussing and advising on a physically active lifestyle with 

patients and referring patients to appropriate exercise or sports options. You can think of giving general advice to the 

patient to exercise more in daily life. In addition, the questions also concern referring to a local sports club, a walking group, 

an exercise program by a physiotherapist, the neighborhood sports coach, a combined lifestyle intervention, the exercise 

and sports counter or a sports medical institution. 

The interview will last a maximum of one hour. Before we start the interview, I would like to ask you to sign a consent form. 

By signing this form you consent to participate in the study, that this conversation will be recorded and typed out later and 

that we may also use the information you provide today as research data with respect to "exercise is medicine". 

<signing of consent form > 

I will start the recording now so we can start the interview. 

<start recording > 

Demografic information [prior to the interview, the researcher completes in details where possible and checks these during the 

interview] 

 

To start, I would like to ask some general questions about your position (if there are still things left empty). 

What is your age?                    Year 

What is your gender? Male/Female/other 

Where do you work? o Amsterdam UMC – Rehabilitation medicine 

o Amsterdam UMC – Oncology 

o UMCG – Rehabilitation medicine 

o UMCG – Orthopedics 

o UMCG – Sports medicine 

o Other, namely…..  

What position do you have? o Medical physician 

o Specialist registrar 

o Nursing specialist 

o Physician assistant 

o Other, namely…..  

Departmenthead o Yes/No 

How long have you been employed in 

this function? 

                   year 

Which patient group do you usually 

treat? 

 

 

 

Domain Questions and prompts 

Current status of the 

implementation of 

E=M within the 

department 

- <Let the interviewee first tell their own story> Do you sometimes discuss a more active lifestyle 

with your patients? How does this work in practice? (prompt: give advice, explain exercise 

guidelines and standards or exercise options, ask patients about good and bad experiences) 

- In which patient group do you discuss an active lifestyle? And why precisely this group? (prompt: 

resolving complaints, comorbidity, mental problems, medication, mobility, on the initiative of the 

patient, etc.)? 

- Do you consider discussing a physically active lifestyle as part of the treatment / or as something 

extra focused on lifestyle? 

- What is the opinion of your colleagues on this topic? 

- If you consider the timeline of treatment, when do you discuss an active lifestyle? (prompt: at 

intake, during or after treatment / intervention) 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-052920:e052920. 12 2022;BMJ Open, et al. Nauta J
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o For what purpose do you discuss an active lifestyle: (prompt: avoid deterioration; 

maintain current situation; achieve progress) 

- If you refer a patient with respect to a more active lifestyle, what does this look like? (prompt: 

physical activities in daily life, usual exercise providers, physiotherapist, lifestyle coach, specific 

exercise interventions for patient population) 

o What does the referral entail? (prompt indication, referral, funding, etc.) 

o What should the referral ential in ani deal situation? 

- What do you expect or hope to achieve if you discuss an active lifestyle with a patient? 

- What are the advantages of discussing an active lifestyle and possible referral to exercise options 

for you as a clinician? 

 

(Ask for each level how things work in practice � inquire if colleagues have the same opinion?) 

NOTE: ask about both facilitating and hindering factors! 

- What other factors influence your decision to enter into a conversation with the patient about a 

more active lifestyle and refer patients to appropriate exercise options (prompt: knowledge, 

skills, motivation, time, support, patient characteristics, etc. ) 

- Are there other factors at the organizational level, i.e. within the hospital / or your department, 

that play a role in whether or not to discuss an active lifestyle and / or referring to a suitable 

exercise options? (prompt: policy, support from manager, support from colleagues, not part of 

care path, finances, link EHR, etc.) 

- Are there other factors in the wider context that have an influence? (prompt: health insurer, 

affordability of exercise options for patients, etc.). 

Preferences for 

support of clinicians 

(requirements) and 

strategies 

Based on a previous needs assessment among clinicians, we have already taken a first step in devising 

a support structure for clinicians to assist then in discussing an active lifestyle with patients and 

referring patients to appropriate exercise options. 

 

Introduce picture E = M tool idea (use slide) and explain link with EHR. 

 

- How does this idea fit within the existing procedures? What are the pros and cons? 

- What would be needed to make this idea work? What can support the implementation of this 

idea? (prompt: knowledge, skills, importance for the patient, exercise offer, digital tool, link EHR, 

etc.) 

- How do you think we can optimize embedding? 

- Which professionals should be involved in the continued development? 

- Refer to the aforementioned patient group: Does this fit that patient group or are there other 

patient groups where you think this may also work? 

(PROMPT: check whether solutions for the main barriers have been discussed) 

Wrap-up 

This was my last question. Are there any other things we haven't discussed that you think are relevant to this project? 

 

Explain next steps: interviews will be processed in combination with questionnaire, facilitators and barriers will be mapped, potential 

solutions will be discussed during an expert meeting, the solutions will be translated into materials for the pilot that will start September 

2019. 

- Are there any other colleagues who you think may be of help for this project? 

- Would you be willing to participate in the user test panel? 

Thank you so much for your participation! <Stop recording> 
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Appendix 3 – answers to the questions that were not described in the results section(question 13 
&15). 

 

Who in your department does refer patients in the context of an active lifestyle? 

 Amsterdam 
UMC (n=12) 

UMCG (n=33) 

Who in your department does refer patients in the context of an active 
lifestyle? (multiple answers possible) 

  

   Medical physicians 92% 82% 
   Specialist registrars 92% 76% 
   Nursing specialists 42% 52% 
   Physician assistants 25% 52% 
   Physiotherapist 67% 48% 
   Lifestyle coach 0% 12% 
   Nurse 0% 0% 
   Medical administrative staff 0% 0% 
   I don’t know 8% 15% 
   Other 0% 3% 
Who in your department does refer patients in the context of an active 
lifestyle? (multiple answers possible) 

  

   I have no insight into the referral / exercise options for my patients 0% 9% 
   Regular physical activity options (fitness center or (un)organized sports) 67% 67% 
   Low-threshold physical activity options (elderly gymnastics or walking 
groups in the area) 42% 24% 
   Specific referral to a physiotherapist and / or an exercise program at the 
physiotherapist 83% 52% 
   A "exercise broker" (such as Sports and exercise counter of a 
rehabilitation center, a neighborhood sports coach or combination 
officer) 8% 33% 
   A combined lifestyle intervention (Exercise cure, COOL, SMARTER!) 8% 0% 
   Self-organized physical activity (such as walking, jogging, but also 
gardening, walking (with the dog) or cycling) in free time 67% 61% 
   Active commuting 33% 21% 
   Lifestyle consultant within the department or in the hospital (for 
example the Lifestyle Guide within the Sport Medical Center within 
UMCG)  NA 30% 
   A sports physician / sports medical institution for exercise diagnostics / 
risk analysis in combination with personalized exercise / training advice. 8% 12% 
   the Exercise Coach +  (only at UMCG) NA 12% 
   Physiotherapist within the hospital 25% 0% 
   Other 8% 3% 
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