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ABSTRACT
Background Exercise prescribing can help patients to
overcome physical inactivity, but its use in general practice
is limited. The purpose of this narrative review was to
investigate contemporaneous experiences of general
practitioners and patients with exercise prescribing.
Method PubMed, Scopus, Science Direct and
Cochrane reviews were reviewed using the terms
‘exercise prescription’, ‘exercise prescribing’, ‘family
practice’, ‘general practice’, ‘adults’ and ‘physical activity
prescribing’.
Results After screening by title, abstract and full
paper, 23 studies were selected for inclusion. Qualitative,
quantitative and mixed-methods studies revealed key
experiences of general practitioners and patients. Barriers
identified included: physician characteristics, patients’
physical and psychosocial factors, systems and cultural
failures, as well as ambiguity around exercise prescribing.
We present a synthesis of the key strategies to overcome
these using an ABC approach: A: assessment of physical
activity: involves asking about physical activity, barriers
and risks to undertaking an exercise prescription; B:
brief intervention: advice, written prescription detailing
frequency, intensity, timing and type of exercise; and
C: continued support: providing ongoing monitoring,
accountability and progression of the prescription.
Multiple supports were identified: user-friendly resources,
workshops for doctors, guidelines for specific illnesses and
multimorbidity, electronic devices, health system support
and collaboration with other healthcare and exercise
professionals.
Discussion This review has identified levers for
facilitating exercise prescribing and adherence to it. The
findings have been presented in an ABC format as a guide
and support for general practitioners to prescribe exercise.

INTRODUCTION
The concept of exercise as medicine is as
ancient as the practice of medicine itself,
with records dating over two millennia of
physicians formally advising on exercise in
India, Rome and Greece.1 For over a century,
Western medicine has favoured pharmacological or ‘disease-centred’ approaches and
currently few physicians provide specific

Key messages
What is already known
►► Significant morbidity and mortality are attributed to

physical inactivity worldwide.
►► Exercise is a well-described and time-tested medi-

cine for treatment and prevention of illness.
►► Exercise prescribing in general practice and across

the medical disciplines is uncommon.

What are the new findings
►► Patient, physician and systems barriers are outlined.
►► A user-
friendly approach is outlined: assessment,

brief intervention and continued support.
►► Supportive measures include educational resources

and toolkits using electronic applications.

recommendations to their patients on exercise.2 Physical inactivity is recognised as a
global health problem,3 and is considered
to be the fourth major cause of death worldwide.4 In most countries, the majority of
adults do not meet physical activity guidelines
(PAGL) and, tragically, millions of human
beings die every year as a consequence of
simply being inactive.5 The financial fall-out
of physical inactivity is enormous, with sedentary patients costing over US$1500 per patient
per year more than active patients.6 Conservatively estimated, the cost of physical inactivity
to the global economy is INT$ 53.8 billion.7
Hundreds of billions of dollars are spent on
medications each year,8 but exercising can
be free of charge. Furthermore, exercise has
the fortunate ‘side effects’ of promoting self-
esteem and quality of life.9
International guidelines consistently state
that the minimum dose of exercise for health
benefits is 150 min of moderate intensity or
75 min of vigorous intensity physical activity
(PA) per week.10 11 Recent research has
reported that even a smaller increase in exercise levels and less time spent sedentary was
associated with reduced mortality, prompting
the ‘move more, sit less’ message.12 The
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American College of Sports medicine have advocated
that exercise levels be recorded as a vital sign by physicians at every patient visit and issued a ‘call to action’
to engage current and future physicians.13 Reconceptualising exercise as a vital sign,14 15 followed by a brief
intervention, such as exercise prescription (EP), could
act as an impetus for the patient in implementing
behavioural change.16
Systematic reviews have recommended better quality
studies of interventions for improving exercise levels,17 18
but it seems that interventions conducted in primary care
are generally cost effective,19 and EP is among the most
cost-effective intervention of those studied.20 In terms
of efficacy, promotion of exercise to sedentary adults in
primary care can increase levels at 12 months.21 Structured approaches to EP have been trialled with positive
outcomes for PA levels.22 23 In this context, it is disappointing that it continues to be “under-prescribed and
under-utilised”.24 It seems that general practitioners
(GPs) are receptive to promoting exercise, but ‘individual and organisational barriers’ must be overcome.25
The authors are not aware of any study that has reviewed
the literature reporting experiences and perspectives of
GPs and patients in this regard. The aim of this study was
to review contemporaneous published research to investigate those experiences and perspectives and specifically
to (a) identify barriers to prescribing exercise; (b) to
identify barriers to adhering to EPs and (c) to identify
levers toward a process that may overcome them.
METHODOLOGY
Research question and context
The research team was mainly composed of clinicians
with interest and experience in exercise as medicine.
In our experience, advice and informal types of PA
counselling are delivered daily by GPs and are neither
documented nor followed up by EPs. Based on expert
recommendations,26 27 we defined an EP as having the
following components: written, structured advice on exercise specifically detailing the recommended frequency,
intensity, type, timing and progression of the regimen.
Study design
A narrative literature review was decided as the most
appropriate method to answer the research question as
the narrative approach allows flexibility in both selecting
research papers with different methodologies and population groups, as well as facilitating room for critique
and reflection. As a group of clinicians, the researchers
intended this study to be of practical use to fellow physicians who are reticent about prescribing medicine.
Search strategy
Published studies from 2010 to present were included
in the review. The following search engines were used:
PubMed, Science Direct, Cochrane Database and
Scopus. Combinations of the following search terms
were employed: ‘exercise prescription’; ‘physical activity
2

prescription’; ‘family medicine’; family practice; ‘general
practice’; ‘family physician’ and ‘adults’.
Studies were required to meet the following criteria
for inclusion: original research conducted in family practice settings; involving EPs and adult populations; and
were written in English. Exclusion criteria included: case
reports, protocols and pilot studies; studies involving children; studies that did not involve written EPs; and studies
reported in languages other than English.
Study selection and investigation
Three authors reviewed the titles produced by the
searches, all of which were tabulated. Any discrepancies
around study selection were discussed among authors
and a consensus was reached. Abstracts of selected studies
were reviewed in a similar way and, finally, full texts were
retrieved and reviewed by all three authors for inclusion.
From these studies, the authors identified barriers to
exercise prescribing and adherence, as well as levers to
overcome them.
RESULTS
Twenty-three studies were selected for review. The studies,
summarised in table 1, involved: 6 trials28–33; 13 observational34–46; 3 qualitative47–49; and 1 mixed methods.50
Studies originated in eight different regions: 7 from
Canada28 30 31 38 43 44 50; 7 from Sweden34 35 41 42 46 48 49; 2 from
New Zealand36 47; 2 from the UK32 33; 2 from France37 39;
1 each from the USA29 and Australia45 and a single study
from 12 Latin-American countries.40 Numbers of study
participants ranged from 4531 to 1023.32 Follow-
up of
participants reported in the trials reviewed ranged from
3 months30 to 3 years.32
The results are presented in three themes related to the
research question regarding barriers to prescribing and
adherence to EPs, as well as levers to overcome both. The
themes included: (a) prescription and process factors;
(b) physician factors and (c) patient factors. Table 2
outlines the factors that influence exercise prescribing.
Prescription and process factors
Through this review, several modes of EP were described.
Petrella et al conducted a 12-
month randomised
controlled trial (RCT) across Canada, reporting substantial improvements in fitness markers compared with
baseline when patients received EP alone (control
group) or EP plus counselling (intervention group), but
no difference between the groups in terms of markers of
physical fitness.28 Importantly, the EP part of the intervention required minimal training for clinicians and could
be delivered during a typical 15-minute appointment.28
Furthermore, a Swedish intervention observational
study investigated incorporating a referral system for EP,
whereby the GP involves an exercise professional (physiotherapist or physical therapist) in the patient’s care to
increase EP.35 In this instance, the professional assesses
the context and the patient’s needs, provides motivational interviewing and helps the patient to choose the
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Table 1 Overview of studies of exercise prescription in general practice since 2010 (n=23)
Author, year
Study type, location

Title

Main components and outcomes

Petrella et al,
2010
RCT,
Canada28

Improving aerobic fitness in older adults; effects
of a physician-based exercise counselling and
prescription program

Both intervention and control group showed
improvements in PA levels compared with baseline,
but there were no statistically significant differences
between the two.

Leijon et al,
2010
Observational,
Sweden34

Factors associated with patients self-reported
adherence to prescribed physical activity in routine
primary health care

Adherence to EP was 56% at 3 months and 50%
at 12 months. Higher baseline PA levels and
prescriptions that included home-based activities are
associated with higher adherence.

Persson et al,
2010
Observational study,
Sweden35

Simplified routines in prescribing physical activity
can increase the amount of prescriptions by
doctors, more than economic incentives only: an
observational intervention study

Incorporating a referral system into EP whereby the
GP involves other professionals in the patient’s care
increases the amount of EP.

Carroll et al,
2010
RCT, USA29

Computerized tailored physical activity reports A
randomized controlled trial

An individually tailored PA programme increased PA
compared with baseline at 6 months, but there was no
significant difference to the control group.

Elley et al,
2011
Observational,
New Zealand36

Cost-effectiveness of exercise on prescription with
An intervention involving EP and telephone support
telephone support among women in general practice from practice nurses can move people from less
over 2 years
active to more active categories over 24 months and
is cost effective.

Patel et al,
2011
Interviews, New
Zealand47

General practitioners' views and experiences of
counselling for physical activity through the New
Zealand green prescription program

Attalin et al,
2012
Survey,
France37

Physical -activity prescription for obesity
The majority of GPs had no training in EP. Lack of
management in primary care: attitudes and practices available validated tools followed by lack of time were
of GPs in a southern French City
the most important barriers for GPs.

Persson et al, 2013
Focus groups,
Sweden48

Physical activity on prescription (PAP) from the
General Practitioner’s perspective – a qualitative
study

Asking and advising about PA was considered
acceptable and important but taking the extra step of
prescribing it was not. GPs preferred to refer for EP.

Knight et al, 2014
RCT,
Canada30

Prescribing physical activity through primary care:
does activity intensity matter?

EP at different intensities improved cardiometabolic
health markers.

Generally, GPs were well disposed to EP. Strategies
to save time included collaborating with dedicated
exercise support counsellors and involving practice
nurses.

Knight et al, 2014
Health promotion through primary care: enhancing
Trial (non-randomised), self-management with activity prescription and
Canada31
mHealth

EP plus remote monitoring technologies improved
physiological outcomes and PA levels in groups that
targeted sedentary behaviour, higher intensity PA and
both.

Knight and Petrella,
2014
Mixed-method,
Canada50

Prescribing physical activity for healthy aging:
longitudinal follow-up and mixed method analysis of
a primary care intervention

Physiological gains were maintained at 6 months.
Participants reported that mHealth is an acceptable
support.

Windt et al,
2015
Pre-test and post-test,
Canada38

Can a 3-hour educational workshop and the
provision of practical tools encourage family
physicians to prescribe physical activity as
medicine? A pre-post study

The proportion of GPs who reported EP activity rose
significantly (p<0.5).

Lanhers et al,
General practitioners’ barriers to prescribe physical
2015
activity: the dark side of the cluster effects on the
Cross-sectional survey, physical activity of their type 2 diabetes patients
France39

Patients that had lower perceived barriers to PA had
better PA levels and better glycaemic control. GPs
who perceived higher barriers to PA promotion tended
to have patients who did less PA.

Arciniegas Calle et al,
One-day workshop-based training improves physical Significant improvement in knowledge gain (p<0.001)
2016
activity prescription knowledge in Latin American
was reported for doctors who attended a 1-day
Pre-test and post-test, physicians: a pre-test post-test study
workshop on EP.
South America40
Joelsson et al,
2018
Focus group,
Sweden49

Patients with chronic pain may need extra support
when prescribed physical activity in primary care: a
qualitative study

Participants reported lack of clarity about the nature
and practical implementation of EP.

Continued
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Table 1 Continued
Author, year
Study type, location

Title

Main components and outcomes

Lundqvist et al,
2017
Observational,
Sweden41

Physical activity on prescription (PAP), in patients
with metabolic risk factors. A 6-month follow-up
study in primary health care

EP was delivered by practice nurses mainly, including
1–2 support sessions during the 6 months. 73% of
patients had improved PA levels at 6 months.

Rodjer et al,
2016
Observational,
Sweden42

Physical activity on prescription (PAP): self-reported
physical activity and quality of life in a Swedish
primary care population, 2-year follow-up

The intervention involved a written EP and follow-
up with an exercise professional. Significant
improvements in PA were noted at 6 months and 12
months but not at 2-year follow-up.

Harris et al,
2018
RCT,
England32

A pedometer-based walking intervention in 45- to
75-year-olds, with and without practice nurse
support: the PACE-UP three-arm cluster RCT

Intervention with pedometer plus nurse or postal
support improved PA levels significantly. The
improvement was maintained at 3 years.

Fowles et al,
2018
Survey, Canada43

Exercise in medicine Canada physical activity
counselling and exercise prescription training
improves counselling, prescription, and referral
practices among physicians across Canada

After a full training day, confidence was improved
and barriers were overcome. At 3-month follow-up,
physicians prescribing EP went from 20% to 74%.

O’Brien et al,
2018
Survey, Canada44

The effects of previous educational training
on physical activity counselling and exercise
prescription practices among physicians across
Nova Scotia: a cross-sectional study

Physicians who had received training in PA
counselling and PA prescription were more likely than
physicians who had never attended, to advise their
patients about PA.

Yaman and Atay,
2018
RCT,
England33

The effect of exercise prescription of primary care
physician on the quality of life in patients

Patients who received an EP reported better quality of
life and had objectively measured physical function.
The EP contained endurance, strength, balance and
flexibility components.

Smith et al,
2018
Observational,
Australia45

Prescription of physical activity in management of
high blood pressure in Australian general practices

Most patients did not receive an EP. Those that did
were more likely to engage and to consider PA to be
important.

Lundqvist et al,
2019
Observational
Sweden46

Which patients benefit from physical activity on
prescription (PAP)? A prospective observational
analysis of factors that predict increased physical
activity

The most common EP was 30–45 min of moderate-
intensity walking, 2–5 days per week. Physical and
psychological factors were associated with better EP
uptake.

EP, exercise prescription; GP, general practitioner; PA, physical activity; RCT, randomised control trial.

type of exercise. A financial bonus was paid to participating practices when prescription targets were reached,
but the impact of this factor was not reported.35
In an RCT with 1083 female participants, the EP was
delivered by practice nurses and follow-up support was
provided by exercise professionals (in this case, fitness
instructors) via 5 telephone sessions over the course of
2 years.36 Significant improvements in exercise levels
were observed in the intervention group at 12 months
and 24 months. The role of practice nurses in delivering
EP was employed in another study by Lundqvist,41 where
the practice nurses also provided support sessions during
the 6 months. The initial consultation involved elements
of motivational interviewing, including an assessment of
readiness to change, self-efficacy and PA preferences. PA
levels improved among participants, but as this was an
observational study with no control group, the results
need to be interpreted with caution.41 In another RCT
with 179 older adult participants, patients who received
an EP reported better quality of life and had improvements in objectively measured physical function.33 GPs
in both groups received theoretical training on exercise,
4

but those in the intervention group received an extra
10 hours of training specifically on EP. Those GPs in the
intervention group also received educational packs for
their patients, but it was not clear what type of ongoing
interaction between the GP and patient took place.33
Patient factors
Objective data on factors that influenced patients’ success
with EPs were captured in an observational study,46
involving 444 patients. Four factors correlated with better
uptake of EP: (a) better self-efficacy and confidence in
one’s ability to undertake the EP; (b) lower body mass
index; (c) better self-reported physical health and (d)
lower exercise levels at baseline. However, outcomes were
dependant on participant-recall, which may be a source
of bias. Another Swedish observational study investigated
patients’ adherence to EP, reporting that patient adherence was 56% at 3 months and 50% at 12 months.34 In
this study, there was a strong positive association between
baseline levels of PA and adherence to EP. Finally, a survey
of 535 people with hypertension in Australia, found that
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Table 2 Factors influencing exercise prescribing
Factors and effect Negative influencers

Positive influencers

Lack of available validated tools
Lack of time37
Perceived barriers to prescribing39
Physically inactive at baseline34
Seasonality and weather50
Medical conditions50
Lack of purpose after the study ended50
Lack of clarity on the purpose of the EP and
what is expected of them specifically49

Training, eg, workshop and validated tools33 37 38 40 43 44
EP materials and training packs for patients33

Systems

There is no tradition of prescribing exercise in
family practice48

EP deliverable in a 15-minute appointment28
Support from an exercise professional who provides
motivational interviewing and some of the prescribing35
EP from a practice nurse36
Phone support from a exercise professional36
PA counsellor who would have the time and skills to
help initiate and maintain PA47
Nurse prescriber and ongoing support41
Exercise coordinator to assist with motivation, goal
setting, support and follow-up42
Postal support32

Prescription

 

Cultural, society

 

Contains higher proportion of home-based exercises34
Walking prescription carried out individually and in
everyday life46
Preceded by motivational interviewing, including
readiness to change, motivation, self-efficacy and PA
preferences41
Use of mHealth, including pedometers32 50
EP for older adults should contain endurance, strength,
balance and flexibility components33
Monthly renewal of prescription33
Building social networks to enable PA50
Better community infrastructure to provide
opportunity49

Family physician

Patient

37

Education and messaging from family physician50
Prevalence of comorbidity45
Higher levels of self-efficacy and confidence in one’s
readiness to change; lower BMI and lower baseline PA
levels and those who had self-reported better health
were more likely to attain improvements in PA levels46

BMI, body mass index; EP, exercise prescription; PA, physical activity.

patients who received an EP were more likely to engage
with exercise, compared with those who received none.45
Two studies specifically investigated patients’ perspectives. Interview participants reported being confused
about what EP is, why they were receiving it and how
they should put it into action.49 They suggested better
infrastructure in the community to provide more
opportunity to exercise. Knight et al conducted a
follow-up study with 20 older adults who had participated in a trial of an intervention augmented by mobile
health devices.50 Participants cited seasonality, weather,
medical reasons and lack of direction or support after
the trial had finished as reasons for disengaging with
EP. They found that mobile health devices were an
acceptable support, in particular pedometers as they
provided instant feedback with graphics. Some participants demonstrated insight into the impact of exercise
on their health, with one saying, ‘He told me to keep
doing what I’m doing because I’m… really medicating
myself with exercise’.50

Physician factors
Lack of validated tools and time were cited as the most
important barriers to EP by GPs responding to a survey in
France, with only just over half of respondents in training
for EPs.37 A cross-sectional survey from France reported
an association between negative perceptions held by GPs
toward exercise promotion and their patients being less
active.39 A qualitative study of GPs in Sweden reported
that most believed that this was not in their remit, citing
huge workloads and lack of training, and suggesting that
others, such as physiotherapists, were better placed for
this work.48 They believed that there was no tradition
of exercise prescribing in their profession, but were
open to a more collaborative approach, involving the
healthcare systems and patients, with sharing of responsibility.48 Another qualitative study of GPs, conducted
in New Zealand, using one-to-one interviews, found a
much more enthusiastic attitude towards EP.47 The main
barrier reported was time, and the support of an exercise professional with the expertise and protected time
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The process is enabled by practice-
based supports,
including: the availability of validated training and
resources33 37 38 40 43 44; tools for assessment and prescription37; and the use of mHealth, including pedometers.32 50
It involves a shift in thinking, including collaboration
with exercise professionals35 36 41 42 47 and re-orientating
the general practice environment towards a culture
of exercise promotion.47 48 At a societal level, supports
include developing infrastructure and peer networks.49 50

Figure 1 The ABC (assessment, brief intervention and
continued support) approach to exercise prescribing.

was the preferred enabler to provide ongoing support to
patients.47
Four studies have reported on educational interventions for physicians. A survey by O’Brien et al reported
that physicians who had training in exercise promotion
(varying from 1-day workshops to postgraduate diplomas)
were more likely to give advice but not to prescribe exercise, compared with those who had none.44 Two other
Canadian studies reported that, after attending a workshop, the percentage of physicians prescribing exercise
rose significantly; however, the number of respondents
to both surveys was very low.38 43 A larger study across
12 South American countries reported higher levels of
knowledge when tested immediately after the course
compared with immediately before, in relation to EP.40
These studies did not use a control group and did not
report follow up-data.
Synthesis
Synthesising the findings from the studies under review
in the context of the research question, the authors
propose the ABC approach to EP, illustrated in figure 1.
The process commences with an assessment that could be
carried out by a trained physician or practice nurse.36 41
This initial ‘assessment’ includes risk stratification in relation to undertaking the EP, assessment of readiness to
change and self-efficacy,42 as well as exercise preference.46
The second step is delivering the ‘brief intervention’ by a
trained GP or practice nurse.36 41 This should be tailored
to the daily life of the individual34 46 and should include
written instructions on the frequency, intensity, type,
timing and progression the EP.33 46 It should be accompanied by clear explanations,49 as well as practical strategies
such as goal setting and motivational interviewing.41 42
Each step should be deliverable in a 15-minute appointment.28 The third step, ‘continued support’, involves a
regular process conducted in-person or via telephone.36
The support involves adjusting or ‘renewing’ the prescription33 and offering motivation29 and counselling,28 and
could be implemented by a physiotherapist, other exercise professional35 36 41 42 47 or the GP or nurse.36 41
6

DISCUSSION
This study has reviewed contemporaneous literature
pertaining to EP in general practice, reviewing barriers
and levers to overcome them from GPs’ and patients’
perspectives. The studies reviewed were heterogeneous,
varying in objectives, methododology and size. The
analysis has produced a clear synthesis of useful steps to
consider when delivering an EP.
Strengths and limitations
The narrative approach facilitated the investigation
and synthesis of qualitative, quantitative and mixed-
methods studies, allowing the authors to gain a deeper
understanding of stakeholder experiences from multiple
viewpoints. A broad search strategy ensured that a large
number of studies were considered for the review;
however, studies not in the English language and studies
not published in peer-reviewed journals may have been
omitted.
Comparison to the literature
It has previously been suggested that the demand
for pharmacological, as well as surgical interventions
would be reduced if physicians were more proficient at
prescribing exercise.51 The mantra ‘move, monitor and
modify’ has been used to convey the principles of EP,51
while our study has introduced concepts such as prior
assessment and ongoing support that go beyond this. EPs
can be impactful, but its characteristics influence adherence.23 Our findings suggest that not only the content
of the EP, but the environment around it, the way it is
delivered, the communication and messaging, ongoing
support and counselling are all factors that influence
adherence.
Thirty years ago, qualitative research reported that
time, training and resource materials were the three
major barriers to providing EP,52 and these same barriers
have been identified in this review.37 47 48 Furthermore, a
large survey revealed that GPs perceive a lack of knowledge of EP.53 In this review, a study of lack of interest
among some in attending EP-
educational events37 or
engaging in EP was expressed by GPs.48 These studies
had very small sample sizes and were conducted in single
regions, limiting their generalisability. Other research
has found GPs more positively disposed, but in need of
training, validated tools and collaboration with other
exercise professionals,54 including physiotherapists and
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physical trainers (eg, gym instructors, specially trained
exercise counsellors and personal trainers).
This review included studies of various types of EP,
from walking only33 to multicomponent,46 and most
studies had very little detail on the content of the EP.
Researchers have recommended more standardised
reporting on how the EPs are described.55 The specific
contents of an EP suggested by studies under review
correspond with guidelines from the American College
of Sports Medicine, which describe the FITT model as
frequency, intensity, type and time in relation to exercise.56 This review’s finding that prescribed exercise
should be home based as much as possible34 and individually tailored to everyday life,46 corresponds to previous
research advising that exercise be fun and convenient.57
The suggestions arising from this review are heavily
focused on promoting self-
efficacy and motivation, in
line with behavioural psychology research where maintenance of behaviour is most influenced by self-efficacy
for exercise and social support.58 The strong finding of
the need for GPs to collaborate with other professionals
is validated by research that recommends collaboration
between physicians and EP professionals, but also clearly
delineated responsibility and leadership roles.59
A study involving over 500 doctors reported higher
levels of EP among physicians who were more active,60
and similar associations were reported among medical
students.61 Research suggests that physicians who ‘practice what they preach’ are more likely to counsel patients
on PA exercise,62 and urged them to become active role
models, as opposed to ‘dire warnings’.63 Only 17% of Irish
GPs surveyed said that they had training in EP, but 94%
said that they would engage with it if they had training or
knowledge of guidelines.64 A recent review recommended
that physicians receive education on PAGL, methods
for prescribing exercise and barriers to compliance for
patients.65 It has been demonstrated that exercise promotion modules can be successfully incorporated into
medical school curricula in Ireland and Britain66 67 and
that medical students who are taught about behavioural
change feel more confident in applying it.68
This review highlighted the barrier of patients’ confusion around the purpose and operation of the EP and
the need for clear instruction and repeated consultations
to overcome this.49 Evidence-
based recommendations
for writing EP for patients have been published and
advise individually tailored prescriptions, with a focus on
presenting exercise as safe and non-threatening.69 This
review also found reticence among GPs, based on lack
of tradition, as well as lack of knowledge and validated
tools. Interestingly, almost 40 years ago researchers called
for a protocol for EP that would be practical for patients
to follow and for GPs to administer.70 Digital support
tools for this purpose exist that consider factors such as
medication history, illness and physical fitness levels.71
Furthermore, a ‘cross-
disease’ EP has been proposed,
along with advice on how it could be operated in primary
care settings.72 It is likely that the tools and knowledge

are available, but what is lacking is awareness of their existence and the time, support and culture that is required
to give them the impetus to use them.
Recommendations for future research
In terms of education around EP, GPs must be consulted
about the delivery and type of material. This should be
followed by RCTs comparing different modalities to each
other and to controls that report on objectively measured
prescribing behaviour over time. Future research should
seek the perspectives of patients and should seek to
investigate the effects of EP over time, in RCTs with large
numbers of participants with diverse socioeconomic and
health profiles.
SUMMARY/CONCLUSION
The reviewers have considered all the levers for improvement found in the literature and have presented them
in an ABC format as a guide and support for prescribing
exercise as medicine in general practice.
Contributors AO'R designed the study, organised the research team, conducted
the literature search and analysis and designed the tables and figures. He
contributed to all stages of the paper. MP was involved in conducting the literature
search and analysis and was involved in all stages of the write-up. SD’S was
involved in the literature search and in constructing the first draft of the paper.
She contributed to all stages of the write-up process. VN was involved in the
conception, review process, analysis and all stages of the write-up.
Funding Funding for publication was granted by the University of Limerick.
Competing interests None declared.
Patient consent for publication Not required.
Provenance and peer review Not commissioned; externally peer reviewed.
Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the
use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.
ORCID iD
Andrew O'Regan http://orcid.org/0000-0001-8470-2736

REFERENCES

1 Tipton CM. The history of "Exercise Is Medicine" in ancient
civilizations. Adv Physiol Educ 2014;38:109–17.
2 Thornton JS, Frémont P, Khan K, et al. Physical activity prescription:
a critical opportunity to address a modifiable risk factor for the
prevention and management of chronic disease: a position
statement by the Canadian Academy of sport and exercise
medicine. Br J Sports Med 2016;50:1109–14.
3 Pratt M, Norris J, Lobelo F, et al. The cost of physical inactivity:
moving into the 21st century. Br J Sports Med 2014;48:171–3.
4 Kohl HW, Craig CL, Lambert EV, et al. The pandemic of physical
inactivity: global action for public health. Lancet 2012;380:294–305.
5 GBD 2015 Risk Factors Collaborators. Global, regional, and national
comparative risk assessment of 79 behavioural, environmental and
occupational, and metabolic risks or clusters of risks, 1990-2015:
a systematic analysis for the global burden of disease study 2015.
Lancet 2016;388:1659–724.
6 Anderson LH, Martinson BC, Crain AL, et al. Health care charges
associated with physical inactivity, overweight, and obesity. Prev
Chronic Dis 2005;2:A09.
7 Ding D, Lawson KD, Kolbe-Alexander TL, et al. The economic
burden of physical inactivity: a global analysis of major non-
communicable diseases. Lancet 2016;388:1311–24.

O'Regan A, et al. BMJ Open Sp Ex Med 2021;7:e001050. doi:10.1136/bmjsem-2021-001050

7

BMJ Open Sport Exerc Med: first published as 10.1136/bmjsem-2021-001050 on 2 June 2021. Downloaded from http://bmjopensem.bmj.com/ on July 31, 2021 by guest. Protected by
copyright.

Open access

8 Lindsley CW. 2013 statistics for global prescription medications:
CNS therapeutics maintain a leading position among small molecule
therapeutics. ACS Publications, 2014.
9 Ferriolli E, Pessanha F, Marchesi J. Diabetes and exercise in
the elderly. Diabetes and Physical Activity: Karger Publishers,
2014: 122–9.
10 Piercy KL, Troiano RP, Ballard RM, et al. The physical activity
guidelines for Americans. JAMA 2018;320:2020–8.
11 Ding D, Mutrie N, Bauman A, et al. Physical activity guidelines
2020: comprehensive and inclusive recommendations to activate
populations. Lancet 2020;396:1780–2.
12 Eley DS, Brooks KD, Zink T, et al. Personality profiles of rural
longitudinal integrated clerkship students who choose family
medicine. Fam Med 2015;47:194–203.
13 Sallis RE, Matuszak JM, Baggish AL, et al. Call to action on making
physical activity assessment and prescription a medical standard of
care. Curr Sports Med Rep 2016;15:207–14.
14 Stoutenberg M, Shaya GE, Feldman DI, et al. Practical strategies for
assessing patient physical activity levels in primary care. Mayo Clin
Proc Innov Qual Outcomes 2017;1:8–15.
15 Sallis R. Exercise is medicine: a call to action for physicians to
assess and prescribe exercise. Taylor & Francis, 2015.
16 Frémont P, Fortier M, Frankovich RJ. Exercise prescription and
referral tool to facilitate brief advice to adults in primary care. Can
Fam Physician 2014;60:1120–2.
17 Mattli R, Farcher R, Syleouni M-E, et al. Physical activity
interventions for primary prevention in adults: a systematic review
of randomized controlled trial-based economic evaluations. Sports
Med 2020;50:731–50.
18 Sørensen JB, Skovgaard T, Puggaard L. Exercise on prescription
in general practice: a systematic review. Scand J Prim Health Care
2006;24:69–74.
19 Anokye NK, Lord J, Fox-Rushby J. Is brief advice in primary care
a cost-effective way to promote physical activity? Br J Sports Med
2014;48:202–6.
20 Garrett S, Elley CR, Rose SB, et al. Are physical activity
interventions in primary care and the community cost-
effective? A systematic review of the evidence. Br J Gen Pract
2011;61:e125–33.
21 Orrow G, Kinmonth A-L, Sanderson S, et al. Effectiveness of
physical activity promotion based in primary care: systematic
review and meta-analysis of randomised controlled trials. BMJ
2012;344:e1389.
22 Phillips EM, Kennedy MA. The exercise prescription: a tool to
improve physical activity. Pm R 2012;4:818–25.
23 Arsenijevic J, Groot W. Physical activity on prescription schemes
(pars): do programme characteristics influence effectiveness?
results of a systematic review and meta-analyses. BMJ Open
2017;7:e012156.
24 Orkaby AR, Forman DE. Physical activity and CVD in older adults: an
expert's perspective. Expert Rev Cardiovasc Ther 2018;16:1–10.
25 Hébert ET, Caughy MO, Shuval K. Primary care providers'
perceptions of physical activity counselling in a clinical setting: a
systematic review. Br J Sports Med 2012;46:625–31.
26 Waryasz GR, McDermott AY. Exercise prescription and the patient
with type 2 diabetes: a clinical approach to optimizing patient
outcomes. J Am Acad Nurse Pract 2010;22:217–27.
27 McDermott AY, Mernitz H. Exercise and older patients: prescribing
guidelines. Am Fam Physician 2006;74:437–44.
28 Petrella RJ, Lattanzio CN, Shapiro S, et al. Improving aerobic fitness
in older adults: effects of a physician-based exercise counseling and
prescription program. Can Fam Physician 2010;56:e191–200.
29 Carroll JK, Lewis BA, Marcus BH, et al. Computerized tailored
physical activity reports. A randomized controlled trial. Am J Prev
Med 2010;39:148–56.
30 Knight E, Stuckey MI, Petrella RJ. Prescribing physical activity
through primary care: does activity intensity matter? Phys
Sportsmed 2014;42:78–9.
31 Knight E, Stuckey MI, Petrella RJ. Health promotion through primary
care: enhancing self-management with activity prescription and
mHealth. Phys Sportsmed 2014;42:90–9.
32 Harris T, Kerry S, Victor C, et al. A pedometer-based walking
intervention in 45- to 75-year-olds, with and without practice nurse
support: the PACE-UP three-arm cluster RCT. Health Technol Assess
2018;22:1–274.
33 Yaman H, Atay E. The effect of exercise prescription of primary
care physician on the quality of life in patients. London J Prim Care
2018;10:93–8.
34 Leijon ME, Bendtsen P, Ståhle A, et al. Factors associated with
patients self-reported adherence to prescribed physical activity in
routine primary health care. BMC Fam Pract 2010;11:38.

8

35 Persson G, Ovhed I, Hansson EE. Simplified routines in prescribing
physical activity can increase the amount of prescriptions by
doctors, more than economic incentives only: an observational
intervention study. BMC Res Notes 2010;3:304.
36 Elley CR, Garrett S, Rose SB, et al. Cost-Effectiveness of exercise
on prescription with telephone support among women in general
practice over 2 years. Br J Sports Med 2011;45:1223–9.
37 Attalin V, Romain A-J, Avignon A. Physical-Activity prescription for
obesity management in primary care: attitudes and practices of GPs
in a southern French City. Diabetes Metab 2012;38:243–9.
38 Windt J, Windt A, Davis J, et al. Can a 3-hour educational workshop
and the provision of practical tools encourage family physicians
to prescribe physical activity as medicine? A pre-post study. BMJ
Open 2015;5:e007920.
39 Lanhers C, Duclos M, Guttmann A, et al. General practitioners'
barriers to prescribe physical activity: the dark side of the cluster
effects on the physical activity of their type 2 diabetes patients.
PLoS One 2015;10:e0140429.
40 Arciniegas Calle MC, Lobelo F, Jiménez MA, et al. One-Day
workshop-based training improves physical activity prescription
knowledge in Latin American physicians: a pre-test post-test study.
BMC Public Health 2016;16:1224.
41 Lundqvist S, Börjesson M, Larsson MEH, et al. Physical activity
on prescription (PAP), in patients with metabolic risk factors.
A 6-month follow-up study in primary health care. PLoS One
2017;12:e0175190.
42 Rödjer L, H Jonsdottir I, Börjesson M. Physical activity on
prescription (PAP): self-reported physical activity and quality of life in
a Swedish primary care population, 2-year follow-up. Scand J Prim
Health Care 2016;34:443–52.
43 Fowles JR, O'Brien MW, Solmundson K, et al. Exercise is medicine
Canada physical activity counselling and exercise prescription
training improves counselling, prescription, and referral practices
among physicians across Canada. Appl Physiol Nutr Metab
2018;43:535–9.
44 O'Brien M, Shields C, Crowell S, et al. The effects of previous
educational training on physical activity counselling and exercise
prescription practices among physicians across nova Scotia: a
cross-sectional study. Can Med Educ J 2018;9:e35–45.
45 Smith BJ, Owen AJ, Liew D, et al. Prescription of physical activity
in the management of high blood pressure in Australian general
practices. J Hum Hypertens 2019;33:50–6.
46 Lundqvist S, Börjesson M, Larsson MEH, et al. Which patients
benefit from physical activity on prescription (PAP)? A prospective
observational analysis of factors that predict increased physical
activity. BMC Public Health 2019;19:482.
47 Patel A, Schofield GM, Kolt GS, et al. General practitioners'
views and experiences of counselling for physical activity through
the New Zealand green prescription program. BMC Fam Pract
2011;12:119.
48 Persson G, Brorsson A, Ekvall Hansson E, et al. Physical activity on
prescription (PAP) from the general practitioner's perspective - a
qualitative study. BMC Fam Pract 2013;14:128.
49 Joelsson M, Bernhardsson S, Larsson MEH. Patients with chronic
pain may need extra support when prescribed physical activity
in primary care: a qualitative study. Scand J Prim Health Care
2017;35:64–74.
50 Knight E, Petrella RJ. Prescribing physical activity for healthy aging:
longitudinal follow-up and mixed method analysis of a primary care
intervention. Phys Sportsmed 2014;42:30–8.
51 Orchard JW. Prescribing and dosing exercise in primary care. Aust J
Gen Pract 2020;49:182–6.
52 Swinburn BA, Walter LG, Arroll B, et al. Green prescriptions:
attitudes and perceptions of general practitioners towards
prescribing exercise. Br J Gen Pract 1997;47:567–9.
53 Allen M, Mann K, Putnam W, et al. Prescribing exercise for cardiac
patients: knowledge, practices, and needs of family physicians and
specialists. J Cardiopulm Rehabil 2000;20:333–9.
54 Wattanapisit A, Thanamee S, Wongsiri S. Physical activity
counselling among GPs: a qualitative study from Thailand. BMC Fam
Pract 2019;20:72.
55 Slade SC, Keating JL. Exercise prescription: a case for standardised
reporting. Br J Sports Med 2012;46:1110–3.
56 American College of Sports Medicine, Sawka MN, Burke LM, et al.
American College of sports medicine position stand. exercise and
fluid replacement. Med Sci Sports Exerc 2007;39:377–90.
57 O'Regan A, García Bengoechea E, Clifford AM, et al. How to
improve recruitment, sustainability and scalability in physical
activity programmes for adults aged 50 years and older: a
qualitative study of key stakeholder perspectives. PLoS One
2020;15:e0240974.

O'Regan A, et al. BMJ Open Sp Ex Med 2021;7:e001050. doi:10.1136/bmjsem-2021-001050

BMJ Open Sport Exerc Med: first published as 10.1136/bmjsem-2021-001050 on 2 June 2021. Downloaded from http://bmjopensem.bmj.com/ on July 31, 2021 by guest. Protected by
copyright.

Open access

58 Litt MD, Kleppinger A, Judge JO. Initiation and maintenance of
exercise behavior in older women: predictors from the social learning
model. J Behav Med 2002;25:83–97.
59 Lion A, Vuillemin A, Thornton JS, et al. Physical activity promotion in
primary care: a utopian quest? Health Promot Int 2019;34:877–86.
60 Belfrage ASV, Grotmol KS, Tyssen R, et al. Factors influencing
doctors' counselling on patients' lifestyle habits: a cohort study.
BJGP Open 2018;2:bjgpopen18X101607.
61 McFadden T, Fortier M, Sweet SN, et al. Canadian medical students'
perceived motivation, confidence and frequency recommending
physical activity. Prev Med Rep 2019;15:100898.
62 Lobelo F, de Quevedo IG. The evidence in support of physicians and
health care providers as physical activity role models. Am J Lifestyle
Med 2016;10:36–52.
63 Smith F, Iliffe S. Exercise prescription in primary care. Br J Gen Pract
1997;47:272.
64 Joyce CL, O'Tuathaigh CM. Increased training of general
practitioners in Ireland may increase the frequency of exercise
counselling in patients with chronic illness: a cross-sectional study.
Eur J Gen Pract 2014;20:314–9.
65 Barker K, Eickmeyer S. Therapeutic exercise. Med Clin North Am
2020;104:189–98.
66 Worobetz A, Retief PJ, Loughran S, et al. A feasibility study of an
exercise intervention to educate and promote health and well-being

67

68

69

70
71

72

O'Regan A, et al. BMJ Open Sp Ex Med 2021;7:e001050. doi:10.1136/bmjsem-2021-001050

among medical students: the ‘MED-WELL’ programme. BMC Med
Educ 2020;20:1–12.
Wylie A, Leedham-Green K. Health promotion in medical education:
lessons from a major undergraduate curriculum implementation.
Educ Prim Care 2017;28:325–33.
Jones PR, Brooks JHM, Wylie A. Realising the potential for an
Olympic legacy; teaching medical students about sport and
exercise medicine and exercise prescribing. Br J Sports Med
2013;47:1090–4.
Booth J, Moseley GL, Schiltenwolf M, et al. Exercise for chronic
musculoskeletal pain: a biopsychosocial approach. Musculoskeletal
Care 2017;15:413–21.
Mulder JA, Griffin R. Prescription of home exercise therapy for
cardiovascular fitness. J Fam Pract 1981;13:345–8.
Hansen D, Dendale P, Coninx K, et al. The European association
of preventive cardiology exercise prescription in everyday practice
and rehabilitative training (expert) tool: a digital training and decision
support system for optimized exercise prescription in cardiovascular
disease. concept, definitions and construction methodology. Eur J
Prev Cardiol 2017;24:1017–31.
de Souto Barreto P. Exercise for multimorbid patients in primary
care: one prescription for all? Sports Med 2017;47:2143–53.

9

BMJ Open Sport Exerc Med: first published as 10.1136/bmjsem-2021-001050 on 2 June 2021. Downloaded from http://bmjopensem.bmj.com/ on July 31, 2021 by guest. Protected by
copyright.

Open access

