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ABSTRACT
Introduction  In its attempt to establish effective physical 
activity promotion methods, research on physical activity 
referral schemes (PARS) is attracting significant attention. 
Sometimes known as physical activity on prescription 
schemes, PARS involve a well-defined procedure whereby 
a primary healthcare professional introduces a participant 
to the topic of physical activity and employs prescription or 
referral forms to connect the participant to physical activity 
opportunities, such as local fitness offers. The planned 
systematic review will focus on these referral routes and 
scheme components and how they are integrated into 
various PARS models worldwide. We seek to identify the 
evidence-based core components that play the most 
important roles in the effectiveness of PARS.
Methods and analysis  The development and reporting 
of the protocol follow the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses Protocols 
guidelines. We plan to conduct a systematic main literature 
search on PubMed, Scopus, Web of Science, CINAHL, HTA, 
SpringerLink and other databases. We will include studies 
that report outcomes on physical activity, PARS uptake 
and adherence rates or descriptive information about 
PARS models. We intend for all review stages, citation 
screening, data extraction and risk of bias assessment to 
be conducted by at least two independent reviewers. As 
a broad spectrum of study designs, including randomised 
and non-randomised studies of interventions and mixed 
methods, will be eligible, we will use three separate tools 
to assess the risk of bias in individual studies. The data will 
be primarily synthesised narratively, following Intervention 
Component Analysis. If the data allow, we will perform a 
random-effects meta-analysis and meta-regression to 
investigate the impact of specific PARS components on 
effect sizes.
Ethics and dissemination  This systematic review does 
not require formal ethics approval. The results will be 
submitted to a peer-reviewed journal and international 
conferences to reach the scientific community.
PROSPERO registration number  CRD42021233229.

INTRODUCTION
The health-promoting value of physical 
activity and significant contributions of a lack 
of physical activity to the current epidemic 
of chronic non-communicable diseases 
(NCDs)1 are well accepted in the scientific 

community. Insufficient physical activity is a 
global trend, with approximately a quarter 
(27.5%) of the adult population not meeting 
the recommended physical activity levels2 
required to experience health benefits. 
This alarming prevalence, especially among 
persons with NCDs,3 demands efficient strat-
egies to counteract these two interrelated 
public health challenges. Against this back-
drop, primary healthcare interventions, such 
as counselling and exercise referrals, have 
been endorsed as practical approaches to 
promote physical activity4 and tackle NCDs.5 
These models began emerging in the 1990s 
as exercise referral schemes in the UK6 and 
physical activity prescription schemes in the 
Nordic countries,7 and they subsequently 
proliferated rapidly worldwide. They have 
been referred to as physical activity referral 
schemes (PARS),8 exercise by prescription 
schemes,9 exercise on prescription,10 green 
prescription11 or exercise is medicine,12 with 
these terms often used interchangeably.8 This 
inconsistency, which Dugdill et al13 describe 
as the dilemma of terminology, may be 
attributed to the similar and improper use 
of physical activity and exercise as synonyms. 
In our review, we will adopt the term PARS 
because it comprises the spectrum of general 

Strengths and limitations of this study

►► The planned systematic review will look into 
the structural design of physical activity referral 
schemes (PARS) and their components by painting 
a comparative picture across countries.

►► The qualitative synthesis and meta-regression may 
further our understanding of core components that 
promote the effectiveness of PARS.

►► The variability in study design, between-study vari-
ability in terms of interventions and outcomes, com-
parability and complexity may prevent quantitative 
synthesis.
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health-enhancing physical activity and specifically 
targeted exercise interventions.

The chain of PARS typically starts with the care-seeker 
visiting a primary care unit, although secondary care 
referrals are also widespread in the UK.9 The healthcare 
professional, usually a general practitioner, then issues 
a prescription14 15 or referral form, which represents 
a formal procedure linking the participant to physical 
activity resources, such as local sport clubs or walking 
routes. PARS are complex, multifaceted interventions 
made up of multiple components.13 Thus, various compo-
nents may be incorporated as a required minimum into 
the PARS design. For instance, the definition provided 
by the National Institute for Health and Care Excel-
lence (NICE) includes an additional tailor-made physical 
activity intervention, progress monitoring and referral-
taker follow-up.16

In the last three decades, a mounting body of evidence 
has been published on PARS. Systematic reviews high-
light the promising results of integrating PARS as part 
of standard healthcare.17 18 The pooled effect sizes 
from randomised controlled trials (RCTs) indicate 
that a greater number of PARS participants perform 
90–150 min of moderate-to-intensity physical activity per 
week than people who receive only standard healthcare 
(without PARS).19 20 However, the effect of PARS appears 
small.19 21 Seventeen inactive persons must participate 
for one to become moderately active.21 Although studies 
have provided inconclusive evidence,17 20 researchers 
advocate PARS as an intervention method worth consid-
ering.20 However, the health benefits of increasing one’s 
level of physical activity engagement from none to some22 
remain inadequately addressed in the existing evidence 
base.16 Moreover, NICE has suggested that in addition to 
physical activity, a sense of belonging, social relations and 
reducing health inequalities may be important aspects of 
PARS evaluation.16

The concerns above highlight the need for a broader 
perspective on effectiveness. The research findings 
to date may have been affected by insufficient atten-
tion to context interpretation,23 uptake and adherence 
rates,24 potentially inefficient use of resources,21 lack of 
behavioural change strategies and tailored individual-
ised approaches25 or diversity in measured outcomes.20 
Authors have also pointed out differences in the design 
and characteristics of PARS models within and between 
countries that have adopted them.7 8 For instance, referral 
reason and follow-up period may influence adherence 
rates and physical activity levels.8 However, the contri-
bution of other characteristics, such as interventional 
components, to PARS effectiveness remains unclear. It 
has been suggested that identifying key interventional 
elements is essential to establishing the effect of the inter-
vention6 26 and relevant to its subsequent success.27 In 
their research brief, Blase and Fixen26 use the term core 
component, which suits the purpose of this systematic 
review and, thus, will be used consistently. This term is not 
unheard of in PARS research; the Swedish model, which 

has proven effective,18 is explicitly described as consisting 
of five core components—namely, patient-centred indi-
vidualised counselling, evidence-based physical activity 
recommendation, written prescription, follow-up and 
a community-based network that nurtures a supportive 
environment for the participant.28 However, there have 
been limited attempts to investigate various PARS models 
at an international level,8 29 especially in terms of inter-
ventional components and the associated referral systems. 
Consequently, there is little guidance for new efforts to 
design PARS for countries where this model of physical 
activity promotion is still in its infancy. A thorough inves-
tigation of these features may be worthwhile, providing 
programme developers with empirically derived content 
and helping to direct future research initiatives regarding 
previously unaddressed aspects.

Objectives
The planned systematic review aims to collate and 
compare existing international models of PARS. Specifi-
cally, it will address the following two questions:
1.	 What are the components that make up different 

PARS?
2.	 Which are the core components that, if integrated, 

promote the scheme’s effectiveness in terms of physi-
cal activity level and PARS uptake and adherence?

METHODS
The development of this protocol follows the Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) Protocols guidelines30 (see online 
supplemental file 1) and the Cochrane Handbook for 
Systematic Reviews of Interventions.31

Patient and public involvement
We will not involve patients or the public in the develop-
ment of this protocol. Because we will base the systematic 
review on published literature, participant and public 
involvement in the research and dissemination of find-
ings is not applicable.

Eligibility criteria
Studies published in English or German will be consid-
ered for inclusion. The following study selection criteria 
will be applied.

Population
According to PARS-specific eligibility criteria, persons 
aged 16 years or over and qualified for inclusion in PARS 
will be eligible.

Intervention
Of interest are PARS interventions with the primary 
objective of increasing physical activity. We define PARS 
as a primary healthcare professional-initiated and syste-
mised pathway that includes a formally issued (1) phys-
ical activity prescription or (2) referral to third-party 
exercise services, located within or outside the healthcare 
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system, for further physical activity support or exercise 
opportunities. Additionally, PARS may include other 
activities or interventions that contribute to the goal of 
increasing physical activity. The International Classifi-
cation of Health Interventions defines prescription for 
physical activity (IHI code; VEB.TI.ZZ) as ‘Instruction, 
direction or authoritative recommendation to obtain or 
pursue a specified health intervention, targeting patterns 
of behaviour in relation to physical activity’.22 A physical 
activity prescription may not require collaboration with 
other exercise or allied health professionals or services, 
as in the case of referral.

Comparison
There will be no restriction by comparator group. PARS 
can be compared with brief advice, counselling, pedom-
eters, other alternative interventions, usual care, wait-list 
control or no comparator.

Outcome of interest
Studies must report physical activity outcomes, uptake 
rates or adherence rates related to the PARS intervention.

Setting
The intervention should be initiated in a primary or 
secondary healthcare setting.

Study design
A broad spectrum of study designs will be eligible, 
including RCTs, uncontrolled trials, pragmatic trials, non-
randomised studies of interventions (quasi-randomised, 
cohort, controlled before-and-after studies, prospective 
longitudinal studies), mixed methods, process evalua-
tions, qualitative studies, policy documents and official 
governmental, departmental or clinical study reports.

The following exclusion criteria will be applied: (1) 
literature reviews, cross-sectional studies, commentaries, 
dissertations, conference abstracts, opinion articles, 
working papers and book chapters; (2) studies focusing 
on the patient’s or health professional’s perspective on 
PARS or the role of scheme actors; (3) interventions 
consisting of advice or counselling that do not include 
a written format, such as prescription or referral; (4) 
studies focusing on training content, rehabilitation 
programmes and therapeutic exercise prescriptions and 
(5) park and social prescriptions with/without a physical 
activity element.

Information sources
We will run a literature search of the following 
bibliographic databases: PubMed, Scopus, Web of 
Science, Health Technology Assessment, CINAHL, 
ScienceDirect, SpringerLink and Wiley Online Library. 
Electronic journal collections such as, SAGE Journals 
and Taylor & Francis, will also be explored. Additional 
information sources, such as CORE, Google Scholar and 
OpenGrey, will complement the search. We will carry out 
forward and backward snowballing to track other poten-
tially relevant citations from the included articles using a 

systematic approach and documentation form. Previous 
systematic reviews on the topic will be checked to ensure 
that no eligible articles are missed. Any additional arti-
cles of which the review authors are aware but the search 
might overlook will also be considered. When neces-
sary, we will contact the original authors for supporting 
information.

Search strategy
A university librarian was included in the development of 
the search strategy. The search will be conducted in two 
stages.12 The first stage will involve combining key termi-
nology in the literature and previous systematic reviews, 
such as exercise referral scheme, exercise referral, exer-
cise prescription or physical activity on prescription 
scheme. The second stage will entail running additional 
searches combining terms related to physical activity 
promotion and primary healthcare using truncation, 
controlled vocabulary and spelling variations, utilising 
wildcards. Various combinations of search terms have 
been tested for sensitivity and specificity based on studies 
already known to the reviewers. A search built on inter-
changeable PARS designations was found to be optimal. 
As the PARS approach dates back to the 1990s,12 we will 
apply search filters from those years. We will set search 
alerts for database-specific search queries to keep the 
search continually up to date as new publications become 
available. Table 1 provides the search string for PubMed, 
which will be translated to the search parameters of other 
databases.

Study records
Data management
We will import all identified citations into the reference 
management software Citavi V.6 (Swiss Academic Soft-
ware), which we will use for all the screening stages.

Selection process
After deduplication, the identification of relevant refer-
ences will proceed in two phases. First, the first reviewer 
will screen at the title and abstract levels to rule out inel-
igible hits based on a piloted screening tool. We will use 
the concept of crowdsourcing to distribute the second 
independent reviewer’s task within the review team. Thus, 
two other reviewers will administer the second indepen-
dent screening of the titles and abstracts. Second, the 
first reviewer will obtain the qualified articles in full text, 
and two independent reviewers will thoroughly assess 
the content against the eligibility criteria. The screening 
process will be documented using standardised formats, 
including reasons for exclusion. The study selection 
process and results will be recorded in the PRISMA flow 
diagram (online supplemental file 2). Duplicate reports 
of a research study will be included and linked as a single 
study result.28 31 All research reports concerning a specific 
PARS model will be carefully checked to determine 
whether they were derived from the same study and will 
be linked accordingly. Any uncertainties will be discussed 
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by two reviewers, and, if necessary, a third reviewer will 
adjudicate disagreements until full consensus is reached.

Data collection and data items
Articles that qualify for the data extraction stage will be 
grouped according to geographical location and the 
PARS model. Using a study as a unit of interest, two or 
more reports of the same study will be collated before 
data extraction is initiated, and only one of the results 
will be considered for the analysis.31 We will use a stan-
dardised data extraction form, which will be piloted a 
priori via calibration exercises to increase the reviewers’ 
familiarity with the extraction process and ensure 
consistency. Hanson et al’s checklist32 will be used as an 
additional data collection checklist to identify gaps in 
reporting, and we will probe its applicability for system-
atic reviews. We will gather data on the following study 
characteristics: design features and methods (eg, dura-
tion, follow-up, data collection, statistical analysis, source 
of funding, all the required information to support risk of 
bias assessment), population (eg, sample size, participant 

characteristics, eligibility criteria), geographical location, 
setting, intervention (eg, components, dosage, duration, 
comparator), outcomes (eg, time point, measurement 
instruments, metric, method of data aggregation), results 
(eg, participants included in the analysis, drop-outs, 
effect size), number of prescriptions/referrals issued and 
key findings. Descriptive characteristics of the included 
studies will be presented in tabular format (table 2).

At the scheme level, all text or sentences describing 
particularities of PARS will be collected (components, 
content, methods, mode of delivery, setting, actor involved, 
qualifications, required training, communication 
routes). Discussion sections will be thoroughly checked 
for endorsements of any components that may play an 
important role in the success of PARS. All the informa-
tion collected on PARS will first be collected as text parts. 
Additionally, information on the following scheme char-
acteristics will be important: year introduced, year imple-
mented, scheme length, target group, target behaviour 
and theoretical constructs, which will be extracted on a 

Table 2  Descriptive characteristics of the included studies

Publication characteristics

Author, year

Design

Country

Risk of bias

Population characteristics Sample size

No randomised

Age

Gender

Underlying conditions or 
risk factors

PARS characteristics Theoretical underpinning

Year introduced and 
implemented

Scheme eligibility criteria

PARS components and 
content

Dosage

PARS length

Mode of delivery

Actors involved in delivery

Comparator details

Setting

Comparator characteristics Control group description

Outcomes and measurement 
details

Physical activity

Uptake rate

Adherence rate

Other details Follow-up duration

Key findings

PARS, physical activity referral schemes.

Table 1  The search syntax for PubMed

Stage 1

#1
#2
#3
#4
#5
#6
#7
#8
#9
#10

exercise referral scheme*[Title/Abstract]
“exercise referral”[Title/Abstract]
“exercise prescription schemes”[All Fields]
“exercise on prescription”[Title/Abstract]
“physical activity prescription”[Title/Abstract]
physical activity referral scheme*[Title/Abstract]
“green prescription”[Title/Abstract]
physical activity prescription scheme[All Fields]
“physical activity referral”[Title/Abstract]
#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 
OR #9

Stage 2

#1
#2
#3
#4
#5
#6
#7
#8
#9
#10
#11
#12
#13
#14
#15
#16
#17
#18
#19
#19

Motor Activity[MeSH Terms]
physical activit*[Title/Abstract]
Exercise[MeSH Terms]
Exercise Therapy[Mesh Terms]
exercise[Title/Abstract]
#1 OR #2 OR #3 OR #4 OR #5
counseling[MeSH Terms]
(referral and consultation[MeSH Terms])
directive counselling[MeSH Terms]
prescriptions[MeSH Terms]
prescription[Title/Abstract]
(referral[Title/Abstract]) OR “prescribed physical 
activity”[Title/Abstract]
#7 OR #8 OR #9 OR #10 OR #11 OR #12
primary health care[MeSH Terms]
health promotion[MeSH Terms]
physicians, primary care[MeSH Terms]
general practi*[Title/Abstract]
primary care intervention*
#14 OR #15 or #16 OR #17 OR #18
#6 AND #13 AND #19

Search filters applied for humans and articles published as of 1 
January 1990.
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country-by-country basis. One reviewer will extract data, 
and another reviewer will check the extracted informa-
tion for accuracy. Interrater agreement will be calculated 
by independently extracting and coding a subset of 15% 
of the final included articles. A third reviewer will be 
invited to join the discussion as an adjudicator in case of 
uncertainties or disagreements. One reviewer will contact 
the authors of primary studies to supply missing informa-
tion or to clarify questions via one email and a maximum 
of one follow-up attempt 1 week later.

Outcomes and prioritisation
The main outcome of this systematic review relates to the 
study’s first objective of determining the most common 
components integrated into PARS models. A component 
can be a discrete and active piece of PARS and can be 
implemented separately from other parts of the inter-
vention,33 for instance, prescription or physical activity 
counselling. Alternatively, a component may represent a 
central principle of the scheme, a theoretical or meth-
odological underpinning, for instance, a patient-centred 
approach.

The secondary outcome will be physical activity level 
measured either objectively or subjectively. Other 
secondary outcomes will be uptake and adherence rate. 
Uptake refers to attendance at the first PARS activity after 
receiving a referral or prescription and is expressed as the 
proportion of persons who took up the offered PARS.24 
Adherence describes the extent to which the prescribed 
activities or enrolled programmes are completed—in 
other words, the level of participation in PARS.19 Both 
uptake and adherence rates can be estimated via self-
report or determined objectively, for instance, via atten-
dance records.

Risk of bias
We will use a combination of separate Cochrane Collab-
oration tools to assess risk of bias at the study level. 
Non-randomised interventions of effectiveness, such 
as quasi-randomised trials, controlled before-and-after 
studies, interrupted time series studies and cohort studies, 
will be assessed using Risk of Bias in Non-randomised 
Studies-of Interventions (ROBINS-I).34 This tool is 
concerned with the seven following domains of bias in 
non-randomised interventions: confounding, selection 
of participants, classification of interventions, deviations 
from intended interventions, missing data, measurement 
of outcomes and selective reporting of results.34 For 
randomised interventions, we will use the Cochrane risk-
of-bias (RoB 2) tool to assess bias in six domains: selec-
tion, performance, detection, attrition, reporting and any 
other bias.35 We will use the Mixed Methods Appraisal 
Tool (MMAT) to assess the methodological quality of 
mixed methods.36 The MMAT checklist consists of five 
categories, each pertaining to a study design (qualitative, 
quantitative RCTs, quantitative non-randomised, quan-
titative descriptive and mixed methods) and including 
five questions and three response options: yes, no and 

cannot tell.36 After piloting and becoming familiar with 
the assessment checklist, two assessors will independently 
rate the included studies. Disagreements will be discussed 
between the two primary assessors, and, if necessary, a 
third assessor will be requested to aid in making the final 
decision. Tabular formats and the web application RoB 
VISualisation (robvis) will be used to present the risk of 
bias results in the final report.37 The authors do not plan 
to exclude studies exposed to a high risk of bias. Instead, 
the results will be integrated into the subgroup analysis.

Quality of evidence
We will use Grading of Recommendations Assessment, 
Development and Evaluations to assess the quality of 
evidence if quantitative summary is achieved.38 The confi-
dence in the effect estimates for physical activity, uptake 
rates and adherence rates will be classified as either high, 
moderate, low or very low.38

Data synthesis
The primary data synthesis is planned to have a narrative 
nature. The collected information on PARS models will 
be analysed using principles of the Intervention Compo-
nent Analysis (ICA),39 adapted to the context of this 
review. ICA is based on two main principles: intervention 
description through inductive content analysis40 and the 
integration of informal evidence derived from discussion 
sections.39 This enables and facilitates the identification 
of components of a complex intervention and its imple-
mentation procedures.39 The first stage of ICA involves 
two processes that happen in parallel—namely, narrative 
effectiveness synthesis and the identification of interven-
tion characteristics.39 Qualitative analysis methods will be 
used to single out similar or distinctive characteristics and 
components of PARS models.40 Additionally, the second 
level of the PARS checklist32 will be used to support the 
coding and classification of PARS characteristics. The 
identified components and processes will be modelled 
logically and sketched out in cross-functional flowcharts 
(figure  1) using the software Lucidchart (https://www.​
lucidchart.​com/​pages/). The first stage will result in a list 
of components found in different PARS models.

In the second stage, these components will be weighed 
using effectiveness data to propose core components 
that may be crucial to the success of PARS39 If the data 
allow, we will supplement the qualitative synthesis with a 
meta-analysis.31 Given that previous reviews reported high 
heterogeneity8 20 and that a fixed-effects model may not 
be suitable for analysing complex interventions,41 we will 
employ a random-effects model. In the case of hetero-
geneity and of more than 10 studies being available for 
each component,31 we intend to conduct a random-
effects meta-regression to test whether the presence of 
the identified PARS components as categorical variables 
impacts the effect estimates. If a study compares a PARS 
model with modified versions of this model, the mean 
effect sizes for both interventions will be compared with 
identify any additional core component.42 If more than 

https://www.lucidchart.com/pages/
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one physical activity variable is reported in a study, we 
will take the total level of physical activity,43 if available, 
or we will calculate an average effect size.42 However, if 
there are certain physical activity-related outcomes that 
appear in most studies and would make an interesting 
investigation, such as the intensity of physical activity, 
they will be extracted and considered for the quantitative 
analysis. The standardised mean differences between the 
PARS group and the control group and relative risks with 
95% CIs20 will be used to calculate the study effects for 
continuous and dichotomous variables, respectively. If, 
however, only means and standard errors are available, we 
will convert them to SD. Medians will be taken as means, 
and SD will be calculated by dividing the IQR by 1.35.43 
Heterogeneity will be assessed using the I2 statistic and 
explored using subgroup analysis44 based on geograph-
ical location, PARS classification, scheme length, risk of 
bias, study design, follow-up and population character-
istics. To translate the results for clinical practice and 
decision-makers, we will calculate the number needed to 
treat for a PARS participant to become active.45 Publica-
tion bias will be explored via Egger’s graphical and regres-
sion test.46 All analyses will be performed using R package 
V.4.0.3,47 including extension packages meta, metasens48 
and metafor.49

DISCUSSION
This systematic review will seek to compare PARS models 
internationally, explore their components and how they 
interconnect via referral processes and identify a set of 

core components that may promote the effectiveness of 
PARS expressed in terms of physical activity, uptake and 
adherence. However, the number of studies, substandard 
reporting, inconsistency in the definition of components 
and level of comparability between PARS may impact 
successful achievement of the desired review outcomes. 
The complexity of these multicomponent interventions 
and the multidirectional interaction including the indi-
viduals, context and intervention itself41 may sophisticate 
the comparison of various models. This complexity may 
hamper the application of statistical methods to explore 
how certain components relate to intervention effects.39 
The results from this review may assist intervention devel-
opers in designing and refining effective PARS.
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approval because it will be based on published studies. 
The results will be submitted to a peer-reviewed journal 
and international conferences to reach the scientific 
community. The findings will also be disseminated to 
interested national stakeholders involved in the develop-
ment of PARS.

Acknowledgements  The authors thank the German Federal Ministry of Health for 
supporting the research conducted within the BewegtVersorgt project (https://www.​
sport.​fau.​de/​das-​institut/​forschung/​bewegung-​und-​gesundheit/​forschungsprojekte/​
bewegtversorgt/).

Contributors  EM designed and drafted the protocol. WG and KP both played 
prominent advisory roles. All the authors supported the review conceptualisation. 
The entire review team (IN, AW, SK, WG, KA-O, PG and KP) contributed to the 

Figure 1  Example of a cross-functional flow chart. Note: the figure is a simple example of how we intend to present the 
synthesised information for each referral scheme. Each swimlane represents an important actor (partaker), group of persons, 
institution or similar entity with the responsibility of delivering, in part or in whole, one or more scheme components. Given our 
focus on PARS that start in a primary healthcare setting, we have appointed professional(s) a priori among the scheme actors. 
PARS, physical activity referral schemes.

https://www.sport.fau.de/das-institut/forschung/bewegung-und-gesundheit/forschungsprojekte/bewegtversorgt/
https://www.sport.fau.de/das-institut/forschung/bewegung-und-gesundheit/forschungsprojekte/bewegtversorgt/
https://www.sport.fau.de/das-institut/forschung/bewegung-und-gesundheit/forschungsprojekte/bewegtversorgt/


7Mino E, et al. BMJ Open 2021;11:e049549. doi:10.1136/bmjopen-2021-049549

Open access

iterative process of methodological decision making, revised the protocol, approved 
the final version of the manuscript and agreed with the order of presentation of the 
authors.

Funding  This work was supported by the Federal Ministry of Health based on 
a resolution of the German ‘Bundestag’ by the Federal Government (ZMV I 1 
- 2519FSB109).

Disclaimer  The funder is not involved in the research process.

Competing interests  None declared.

Patient consent for publication  Not required.

Provenance and peer review  Not commissioned; externally peer reviewed.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

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 iDs
Eriselda Mino http://​orcid.​org/​0000-​0002-​1885-​0009
Anja Weissenfels http://​orcid.​org/​0000-​0002-​3271-​4935
Peter Gelius http://​orcid.​org/​0000-​0002-​4120-​4996

REFERENCES
	 1	 Lee I-M, Shiroma EJ, Lobelo F, et al. Effect of physical inactivity on 

major non-communicable diseases worldwide: an analysis of burden 
of disease and life expectancy. Lancet 2012;380:219–29.

	 2	 Guthold R, Stevens GA, Riley LM, et al. Worldwide trends in 
insufficient physical activity from 2001 to 2016: a pooled analysis of 
358 population-based surveys with 1·9 million participants. Lancet 
Glob Health 2018;6:e1077–86.

	 3	 Brawner CA, Churilla JR, Keteyian SJ. Prevalence of physical activity 
is lower among individuals with chronic disease. Med Sci Sports 
Exerc 2016;48:1062–7.

	 4	 National Insitute for Health and Clinical Excellence. Four commonly 
used methods to increase physical activity: Public health guideline 
[PH2]. London, 2006.

	 5	 World Health Organization. Tackling NCDs “Best buys” and other 
recommended interventions for the prevention and control of 
noncommunicable diseases, 2017. Available: https://www.​who.​int/​
publications/​i/​item/​WHO-​NMH-​NVI-​17.9

	 6	 Pavey TG, Anokye N, Taylor AH, et al. The clinical effectiveness and 
cost-effectiveness of exercise referral schemes: a systematic review 
and economic evaluation. Health Technol Assess 2011;15:1–254.

	 7	 Kallings L. The organization of promoting physical activity in health 
care - examples from the Nordic countries. Clin Health Promot 
2016;6:27–30.

	 8	 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.

	 9	 Hanson CL, Oliver EJ, Dodd-Reynolds CJ, et al. How do participant 
experiences and characteristics influence engagement in 
exercise referral? A qualitative longitudinal study of a scheme in 
Northumberland, UK. BMJ Open 2019;9:e024370.

	10	 Sørensen JB, Kragstrup J, Skovgaard T, et al. Exercise on 
prescription: a randomized study on the effect of counseling vs 
counseling and supervised exercise. Scand J Med Sci Sports 
2008;18:288–97.

	11	 Swinburn BA, Walter LG, Arroll B, et al. The green prescription study: 
a randomized controlled trial of written exercise advice provided by 
general practitioners. Am J Public Health 1998;88:288–91.

	12	 Lobelo F, Stoutenberg M, Hutber A. The exercise is medicine global 
health Initiative: a 2014 update. Br J Sports Med 2014;48:1627–33.

	13	 Dugdill L, Graham RC, McNair F. Exercise referral: the public health 
panacea for physical activity promotion? A critical perspective 
of exercise referral schemes; their development and evaluation. 
Ergonomics 2005;48:1390–410.

	14	 Kallings LV, Leijon ME, Kowalski J, et al. Self-Reported adherence: a 
method for evaluating prescribed physical activity in primary health 
care patients. J Phys Act Health 2009;6:483–92.

	15	 Löllgen H, Wismach J, Kunstmann W. Das Rezept für Bewegung 
- Einsatzmöglichkeiten für Arzt und Patient. Der Klinikarzt 
2013;42:416–20.

	16	 National Institute for Health and Care Excellence. Physical activity: 
exercise referral schemes (PH54). London: NICE, 2014.

	17	 Sørensen JB, Skovgaard T, Puggaard L. Exercise on prescription 
in general practice: a systematic review. Scand J Prim Health Care 
2006;24:69–74.

	18	 Onerup A, Arvidsson D, Blomqvist Åse, et al. Physical activity 
on prescription in accordance with the Swedish model 
increases physical activity: a systematic review. Br J Sports Med 
2019;53:383–8.

	19	 Campbell F, Holmes M, Everson-Hock E, et al. A systematic review 
and economic evaluation of exercise referral schemes in primary 
care: a short report. Health Technol Assess 2015;19:1–110.

	20	 Pavey TG, Taylor AH, Fox KR, et al. Effect of exercise referral 
schemes in primary care on physical activity and improving 
health outcomes: systematic review and meta-analysis. BMJ 
2011;343:d6462.

	21	 Williams NH, Hendry M, France B, et al. Effectiveness of exercise-
referral schemes to promote physical activity in adults: systematic 
review. Br J Gen Pract 2007;57:979–86.

	22	 Zhao M, Veeranki SP, Li S, et al. Beneficial associations of low 
and large doses of leisure time physical activity with all-cause, 
cardiovascular disease and cancer mortality: a national cohort study 
of 88,140 us adults. Br J Sports Med 2019;53:1405–11.

	23	 Henderson HE, Evans AB, Allen-Collinson J, et al. The ‘wild and 
woolly’ world of exercise referral schemes: contested interpretations 
of an exercise as medicine programme. Qual Res Sport Exerc Health 
2018;10:505–23.

	24	 Pavey T, Taylor A, Hillsdon M, et al. Levels and predictors of exercise 
referral scheme uptake and adherence: a systematic review. J 
Epidemiol Community Health 2012;66:737–44.

	25	 Rowley N, Mann S, Steele J, et al. The effects of exercise referral 
schemes in the United Kingdom in those with cardiovascular, mental 
health, and musculoskeletal disorders: a preliminary systematic 
review. BMC Public Health 2018;18:949.

	26	 Blase K, Fixsen D. Core intervention components: identifying and 
operationalizing what makes programs work. AspE research brief. 
Washington, DC: U.S. Department of Health and Human Services, 
2013.

	27	 Michie S, Fixsen D, Grimshaw JM, et al. Specifying and reporting 
complex behaviour change interventions: the need for a scientific 
method. Implement Sci 2009;4:40.

	28	 University of York. Centre for Reviews and Dissemination. 
Systematic reviews: CRD’s guidance for undertaking reviews in 
health care. 3rd edn. York: Centre for Reviews and Dissemination, 
2009.

	29	 Albert FA, Crowe MJ, Malau-Aduli AEO, et al. Functionality of 
physical activity referral schemes (pars): a systematic review. Front 
Public Health 2020;8:257.

	30	 Moher D, Shamseer L, Clarke M, et al. Preferred reporting items for 
systematic review and meta-analysis protocols (PRISMA-P) 2015 
statement. Syst Rev 2015;4:1.

	31	 Higgins JPT, Thomas J, Chandler J, eds. Cochrane Handbook for 
Systematic Reviews of Interventions version 6.1. Cochrane, 2020.

	32	 Hanson CL, Oliver EJ, Dodd-Reynolds CJ, et al. A modified Delphi 
study to gain consensus for a taxonomy to report and classify 
physical activity referral schemes (pars). Int J Behav Nutr Phys Act 
2020;17:158.

	33	 Lewin S, Hendry M, Chandler J, et al. Assessing the complexity of 
interventions within systematic reviews: development, content and 
use of a new tool (iCAT_SR). BMC Med Res Methodol 2017;17:76.

	34	 Sterne JA, Hernán MA, Reeves BC, et al. ROBINS-I: a tool for 
assessing risk of bias in non-randomised studies of interventions. 
BMJ 2016;355:i4919.

	35	 Higgins JPT, Savović J, Page MJ. Chapter 8: Assessing risk of bias 
in a randomized trial. In: Higgins JPT, Thomas J, Chandler J, eds. 
Cochrane Handbook for systematic reviews of interventions version 
6.1. Cochrane, 2020.

	36	 Hong QN, Pluye P, Fàbregues S, et al. Improving the content validity 
of the mixed methods appraisal tool: a modified e-Delphi study. J 
Clin Epidemiol 2019;111:49–59.

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-1885-0009
http://orcid.org/0000-0002-3271-4935
http://orcid.org/0000-0002-4120-4996
http://dx.doi.org/10.1016/S0140-6736(12)61031-9
http://dx.doi.org/10.1016/S2214-109X(18)30357-7
http://dx.doi.org/10.1016/S2214-109X(18)30357-7
http://dx.doi.org/10.1249/MSS.0000000000000861
http://dx.doi.org/10.1249/MSS.0000000000000861
https://www.who.int/publications/i/item/WHO-NMH-NVI-17.9
https://www.who.int/publications/i/item/WHO-NMH-NVI-17.9
http://dx.doi.org/10.3310/hta15440
http://dx.doi.org/10.1136/bmjopen-2016-012156
http://dx.doi.org/10.1136/bmjopen-2018-024370
http://dx.doi.org/10.1111/j.1600-0838.2008.00811.x
http://dx.doi.org/10.2105/AJPH.88.2.288
http://dx.doi.org/10.1136/bjsports-2013-093080
http://dx.doi.org/10.1080/00140130500101544
http://dx.doi.org/10.1123/jpah.6.4.483
http://dx.doi.org/10.1055/s-0033-1358596
http://dx.doi.org/10.1080/02813430600700027
http://dx.doi.org/10.1136/bjsports-2018-099598
http://dx.doi.org/10.3310/hta19600
http://dx.doi.org/10.1136/bmj.d6462
http://dx.doi.org/10.3399/096016407782604866
http://dx.doi.org/10.1136/bjsports-2018-099254
http://dx.doi.org/10.1080/2159676X.2017.1352018
http://dx.doi.org/10.1136/jech-2011-200354
http://dx.doi.org/10.1136/jech-2011-200354
http://dx.doi.org/10.1186/s12889-018-5868-9
http://dx.doi.org/10.1186/1748-5908-4-40
http://dx.doi.org/10.3389/fpubh.2020.00257
http://dx.doi.org/10.3389/fpubh.2020.00257
http://dx.doi.org/10.1186/2046-4053-4-1
http://dx.doi.org/10.1186/s12966-020-01050-2
http://dx.doi.org/10.1186/s12874-017-0349-x
http://dx.doi.org/10.1136/bmj.i4919
http://dx.doi.org/10.1016/j.jclinepi.2019.03.008
http://dx.doi.org/10.1016/j.jclinepi.2019.03.008


8 Mino E, et al. BMJ Open 2021;11:e049549. doi:10.1136/bmjopen-2021-049549

Open access�

	37	 McGuinness LA, Higgins JPT. Risk-of-bias visualization (robvis): an R 
package and shiny web APP for visualizing risk-of-bias assessments. 
Res Syn Meth 2020:1–7.

	38	 Schünemann H, Brożek J, Guyatt G. Grade Handbook for grading 
quality of evidence and strength of recommendations. The GRADE 
Working Group, 2013.

	39	 Sutcliffe K, Thomas J, Stokes G, et al. Intervention component 
analysis (ICa): a pragmatic approach for identifying the critical 
features of complex interventions. Syst Rev 2015;4:140.

	40	 Thomas J, Harden A. Methods for the thematic synthesis of 
qualitative research in systematic reviews. BMC Med Res Methodol 
2008;8:45.

	41	 Higgins JPT, López-López JA, Becker BJ, et al. Synthesising 
quantitative evidence in systematic reviews of complex health 
interventions. BMJ Glob Health 2019;4:e000858.

	42	 Ellis PD. The essential guide to effect sizes: statistical power, meta-
analysis, and the interpretation of research results. Cambridge: 
Cambridge University Press, 2012.

	43	 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.

	44	 Deeks JJ, Higgins JPT, Altman DG, eds. Chapter 10: Analysing data 
and undertaking meta-analyses. Cochrane Handbook for Systematic 
Reviews of Interventions version 6.1. Cochrane, 2020.

	45	 McQuay HJ, Moore RA. Using numerical results from systematic 
reviews in clinical practice. Ann Intern Med 1997;126:712–20.

	46	 Egger M, Davey Smith G, Schneider M, et al. Bias in meta-analysis 
detected by a simple, graphical test. BMJ 1997;315:629–34.

	47	 R Core Team. R: a language and environment for statisitcal 
computing. Vienna, Austria: R Foundation for Statisitcal Computing, 
2020.

	48	 Schwarzer G, Carpenter JR, Rücker G. Meta-Analysis with R. Cham, 
Heidelberg, New York, Dordrecht, London: Springer, 2015.

	49	 Viechtbauer W. Conducting Meta-Analyses in R with the metafor 
Package. J Stat Softw 2010;36:1–48.

http://dx.doi.org/10.1002/jrsm.1411
http://dx.doi.org/10.1186/s13643-015-0126-z
http://dx.doi.org/10.1186/1471-2288-8-45
http://dx.doi.org/10.1136/bmjgh-2018-000858
http://dx.doi.org/10.1136/bmj.e1389
http://dx.doi.org/10.7326/0003-4819-126-9-199705010-00007
http://dx.doi.org/10.1136/bmj.315.7109.629
http://dx.doi.org/10.18637/jss.v036.i03

	Physical activity referral scheme components: a study protocol for systematic review and meta-­regression
	Abstract
	Introduction﻿﻿
	Objectives

	Methods
	Patient and public involvement
	Eligibility criteria
	Population
	Intervention
	Comparison
	Outcome of interest
	Setting
	Study design

	Information sources
	Search strategy
	Study records
	Data management
	Selection process
	Data collection and data items

	Outcomes and prioritisation
	Risk of bias
	Quality of evidence
	Data synthesis

	Discussion
	Ethics and dissemination
	References


