Aalborg Universitet AALBORG

UNIVERSITY

Implementing the 27 PRISMA 2020 Statement items for systematic reviews in the sport
and exercise medicine, musculoskeletal rehabilitation and sports science fields

the PERSIST (implementing Prisma in Exercise, Rehabilitation, Sport medicine and SporTs
science) guidance

Ardern, Clare L; Buttner, Fionn; Andrade, Renato; Weir, Adam; Ashe, Maureen C; Holden,
Sinead; Impellizzeri, Franco M; Delahunt, Eamonn; Dijkstra, H Paul; Mathieson, Stephanie;
Rathleff, Michael Skovdal; Reurink, Guus; Sherrington, Catherine; Stamatakis, Emmanuel;
Vicenzino, Bill; Whittaker, Jackie L; Wright, Alexis A; Clarke, Mike; Moher, David; Page,
Matthew J; Khan, Karim M; Winters, Marinus

Published in:
British Journal of Sports Medicine

DOl (link to publication from Publisher):
10.1136/bjsports-2021-103987

Creative Commons License
CC BY-NC 4.0

Publication date:
2022

Document Version
Publisher's PDF, also known as Version of record

Link to publication from Aalborg University

Citation for published version (APA):

Ardern, C. L., Bittner, F., Andrade, R., Weir, A., Ashe, M. C., Holden, S., Impellizzeri, F. M., Delahunt, E.,
Dijkstra, H. P., Mathieson, S., Rathleff, M. S., Reurink, G., Sherrington, C., Stamatakis, E., Vicenzino, B.,
Whittaker, J. L., Wright, A. A., Clarke, M., Moher, D., ... Winters, M. (2022). Implementing the 27 PRISMA 2020
Statement items for systematic reviews in the sport and exercise medicine, musculoskeletal rehabilitation and
sports science fields: the PERSIST (implementing Prisma in Exercise, Rehabilitation, Sport medicine and
SporTs science) guidance. British Journal of Sports Medicine, 56(4), 175-195. https://doi.org/10.1136/bjsports-
2021-103987

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

- Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
- You may not further distribute the material or use it for any profit-making activity or commercial gain
- You may freely distribute the URL identifying the publication in the public portal -


https://doi.org/10.1136/bjsports-2021-103987
https://vbn.aau.dk/en/publications/8d7436d4-b053-4a09-8943-116c093a1fb7
https://doi.org/10.1136/bjsports-2021-103987
https://doi.org/10.1136/bjsports-2021-103987

Take down policy

If you believe that this document breaches copyright please contact us at von@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: December 04, 2025



Consensus statement

Implementing the 27 PRISMA 2020 Statement items
for systematic reviews in the sport and exercise
medicine, musculoskeletal rehabilitation and sports
science fields: the PERSIST (implementing Prisma in
Exercise, Rehabilitation, Sport medicine and SporTs

®

OPEN ACCESS

For numbered affiliations see
end of article.

Correspondence to

Dr Clare L Ardern, Department
of Family Practice, University of
British Columbia, Vancouver,
British Columbia, Canada;
c.ardern@latrobe.edu.au

Accepted 17 August 2021
Published Online First
8 October 2021

W) Check for updates

© Author(s) (or their
employer(s)) 2022. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published

by BMU.

To cite: Ardern CL,
Biittner F, Andrade R,
et al. Br J Sports Med
2022;56:175-195.

science) guidance

123 Fionn Biittner
1% Sinead Holden
,“ H Paul Dijkstra

Clare L Ardern
Maureen C Ashe
Eamonn Delahunt

* Renato Andrade
,'1"'2 Franco M Impellizzeri ©,
,'*1> Stephanie Mathieson @,

,>® Adam Weir @ 782
13

16

Michael Skovdal Rathleff,'"'> Guus Reurink,"” Catherine Sherrington @,

Emmanuel Stamatakis

Alexis A Wright @ ,%* Mike Clarke
Karim M Khan @ ,*>?%?” Marinus Winters
ABSTRACT

Poor reporting of medical and healthcare systematic
reviews is a problem from which the sports and exercise
medicine, musculoskeletal rehabilitation, and sports
science fields are not immune. Transparent, accurate

and comprehensive systematic review reporting helps
researchers replicate methods, readers understand

what was done and why, and clinicians and policy-
makers implement results in practice. The Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) Statement and its accompanying
Explanation and Elaboration document provide general
reporting examples for systematic reviews of healthcare
interventions. However, implementation guidance

for sport and exercise medicine, musculoskeletal
rehabilitation, and sports science does not exist. The
Prisma in Exercise, Rehabilitation, Sport medicine and
SporTs science (PERSIST) guidance attempts to address
this problem. Nineteen content experts collaborated with
three methods experts to identify examples of exemplary
reporting in systematic reviews in sport and exercise
medicine (including physical activity), musculoskeletal
rehabilitation (including physiotherapy), and sports
science, for each of the PRISMA 2020 Statement items.
PERSIST aims to help: (1) systematic reviewers improve
the transparency and reporting of systematic reviews and
(2) journal editors and peer reviewers make informed
decisions about systematic review reporting quality.

INTRODUCTION

High-quality systematic reviews deliver quality
evidence to readers in a timely fashion—supporting
informed decision making in practice.! Poor
reporting of medical and healthcare systematic
reviews is prevalent, including in sport and exer-
cise medicine, musculoskeletal rehabilitation
and sports science.” ®> Systematic reviews must be

'8 Bill Vicenzino
2 David Moher,** Matthew J Page,”

,'? Jackie L Whittaker © 2%

12

clearly, transparently, accurately and comprehen-
sively reported. There must be sufficient detail to
allow researchers to replicate methods, for readers
to understand what the systematic reviewers have
done and why, and for clinicians/practitioners and
policy-makers to act.

The Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) 2020 State-
ment, published in March 2021, in five leading
biomedical journals*®—a substantially revised
and updated version” of the PRISMA 2009 State-
ment'’—outlines the minimum items that should be
reported in a systematic review to improve trans-
parency and interpretation. The PRISMA State-
ment is recommended by the EQUATOR Network
as the reporting guideline for systematic reviews.

The PRISMA 2020 Statement® and its accom-
panying Explanation and Elaboration'' document
explain and elaborate general reporting examples
for systematic reviews of healthcare interven-
tions, but do not include implementation guid-
ance specific for the context of sport and exercise
medicine, musculoskeletal rehabilitation and sports
science. Context-specific examples and elabora-
tion are likely to enhance implementation.'* The
PRISMA 2020 Statement® focuses on systematic
reviews of interventions, but it can be used as a basis
for reporting systematic reviews of other types of
research (eg, aetiology, prevalence, prognosis).'’

SCOPE OF THE PRISMA IN EXERCISE,
REHABILITATION, SPORT MEDICINE AND
SPORTS SCIENCE GUIDANCE

Prisma in Exercise, Rehabilitation, Sport medicine
and SporTs science (PERSiST) aims to support
systematic reviewers in the sport and exercise medi-
cine (including physical activity), musculoskeletal
rehabilitation (including physiotherapy and physical
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Box 1 Key terms

Systematic review
A systematic review employs specific, systematic methods
of searching, selecting, assessing, collating and synthesising
evidence to address a clearly formulated review question.*
Systematic review methods aim to minimise bias and
maximise the practical relevance of the results to a broader
spectrum of end users (eg clinicians, practitioners, patients,
athletes, care givers, researchers and policy-makers).

Meta-analysis
Meta-analysis is a statistical technique for synthesising results
when appropriate data (eg, effect estimates and their variances)
are available, to yield a quantitative summary of the results.*®
When making decisions about meta-analysis, consider the
available data, methods and clinical differences (heterogeneity)
among included studies.** ** Data pooling using meta-analysis
can provide a more precise estimate of treatment effect,
diagnostic accuracy or prognosis because of greater statistical
power when the results of multiple studies are combined.

Network meta-analysis
Traditional systematic reviews compare two different treatments
(or compare one treatment to a control). Network meta-analysis is
a statistical technique for synthesising and comparing results from
more than two different interventions, even when the interventions
have not been directly compared in a trial (the analysis builds a
network of interventions based on interventions that have been
directly and indirectly compared in different trials).®'

Network meta-analysis is a more sophisticated analysis
approach because it compares all available interventions,
can produce a more precise effect estimate and can rank
interventions from most to least effective.®’ We recommend
collaborating with a statistician to plan and conduct a network
meta-analysis.

Individual participant data meta-analysis
Systematic reviewers typically pool aggregate data (eg, group
means) extracted from included studies. Individual participant
data (IPD) meta-analysis involves systematic reviewers collecting
the original data for each participant included in the eligible
studies, validating/checking and reanalysing the data.”
Compared with an aggregate data review, synthesising IPD
can substantially improve the quantity and quality of data, and
ultimately produce a more robust synthesis of the field.®? We
recommend collaborating with a statistician to plan and conduct
an IPD meta-analysis.

therapy), and sports science fields to implement the PRISMA
2020 Statement® in their systematic reviews. PERSIST is an
implementation document that elaborates'? the PRISMA 2020
items in the context of systematic reviews in the sport and exer-
cise medicine, musculoskeletal rehabilitation, and sports science
fields, and aims to help: (1) systematic reviewers improve the
transparency and reporting of systematic reviews and (2) journal
editors and peer reviewers in the relevant fields make informed
decisions about systematic review reporting quality.

METHODS

In this section, we outline the process for developing the
PERSIST guidance and explain how the paper is intended to be
used. An expert panel collaborated to produce PERSiST.

Establishing the PERSIST project contributing authors
Nineteen PERSiST team members (working group; 7 women,
12 men) were recruited from the primary research areas of
sports medicine (n=13), exercise medicine (n=6), physio-
therapy and physical therapy (n=10), musculoskeletal rehabili-
tation (n=13), physical activity (n=8) and sports science (n=2)
(N.B. numbers sum to >19 because working group members
each had relevant experience in more than 1 of the primary
research areas). We balanced early career researchers (within
7 years of PhD award) (n=9), clinician researchers (n=7) and
senior researchers (n=10). All had systematic review methods
knowledge and experience, and had contributed to at least one
systematic review in their primary research field. Three meth-
odologists, who were members of the group that developed the
PRISMA 2009 and 2020 Statements,* '* served as advisors and
provided feedback on the specific examples we proposed. The
working group identified appropriate examples; the advisory
panel provided input into the structure and organisation of the
PERSIST project.

Identifying and appraising examples

We established five teams (three working group members per
team, balancing gender, research experience and field of exper-
tise) and allocated up to six of the PRISMA 2020 Statement®
items to each team. Each team was tasked with collaborating to
identify exemplary reporting from systematic reviews in sport
and exercise medicine (including physical activity), musculo-
skeletal rehabilitation (including physiotherapy and physical
therapy) or sports science. No systematic search was conducted
to identify published examples.

Each team sent the examples for each item they were assigned to
the project leader who collated them into a single document and
circulated it to the working group members for review and feed-
back. Over two feedback rounds (of 2 weeks each), the 19 working
group members considered the examples and provided written
feedback via group email. After each feedback round, the PERSiST
project leader collated, summarised and synthesised the feedback,
and circulated the draft examples. We used a final consensus meeting
round (via group email) to decide on the draft examples for all 27
main items and 12 abstract items. The examples were then reviewed
by the advisory panel, approved and finalised. Including an example
does not imply anything about the overall quality of the full system-
atic review from where the example was drawn.

How to use the PERSIST guidance

PERSIST complements the primary PRISMA 2020 Statement,” to
help systematic reviewers in sport and exercise medicine, musculo-
skeletal rehabilitation, and sports science implement the PRISMA
2020 items in their research context. We recommend systematic
reviewers use PERSiST alongside the PRISMA 2020 Statement®
and PRISMA 2020 Explanation and Elaboration'' when planning
and reporting their systematic review; systematic reviewers may
also find the METHODS MATTER statement"® helpful for general
guidance on research design, methods and reporting.

PERSIST presents at least 1 exemplar illustrating exemplary
reporting for each of the 27 PRISMA 2020 Statement® items.
Some examples were lightly edited for flow, including removing
citations or web addresses. In some examples, we highlight addi-
tional considerations, share helpful resources and make sugges-
tions for reporting systematic reviews in sport and exercise
medicine, musculoskeletal rehabilitation, and sports science—
these are boxes headed: Note for systematic reviewers.
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Where relevant, we retained the exemplar’s citations or hyper-
links. Citations were renumbered to appear in the PERSiST
guidance reference list. The examples are intended to guide
systematic reviewers in sport and exercise medicine, muscu-
loskeletal rehabilitation, and sports science regarding what to
report—systematic reviewers will make decisions about how to
present information (eg, whether to use tables, what information
is appropriate for appendices/supplementary files) based on the
review content and journal requirements.

Terminology

We adopted and followed the terminology of the PRISMA
2020 Explanation and Elaboration'' (box 1). Most systematic
reviews use group level (aggregate) data (eg, mean and SD) from
included studies. More sophisticated approaches to data analysis
and synthesis include network meta-analysis, individual partici-
pant data (IPD) meta-analysis (box 1), umbrella reviews (some-
times called overviews or review of reviews) and prospective
meta-analysis."*

Systematic reviewers who are considering these more sophis-
ticated approaches should visit the PRISMA website (www.
prisma-statement.org) for guidance on reporting (including
PRISMA Statement extensions for network meta-analysis,"
IPD meta-analysis,'® scoping reviews,'” diagnostic test accu-
racy,'® reporting of harms' and health equity studies®® *!
and protocols.”* #* Other extensions are in development for:
newborn and child health research (PRISMA), rapid reviews
(PRISMA), ethically sensitive topics (PRISMA-Ethics),
animal research (PRISMA Extension of Preclinical In Vivo
Animal Experiments) and outcome measurement instruments
(PRISMA-COSMIN).

IMPLEMENTING THE PRISMA 2020 STATEMENT: EXAMPLES
FOR SPORT AND EXERCISE MEDICINE, MUSCULOSKELETAL
REHABILITATION, AND SPORTS SCIENCE

Title
Item 1: title
Identify the report as a systematic review.

Example: ‘Comparative effectiveness of treatment options for
plantar heel pain: a systematic review with network meta-analysis.”*
Example: ‘Effectiveness of conservative interventions
including exercise, manual therapy and medical management
in adults with shoulder impingement: a systematic review and
meta-analysis of randomised controlled trials (RCTs).”*

Abstract

Item 2
See the PRISMA 2020 for Abstracts checklist (see list and
examples in the summary box at the end of this document).

Introduction

Item 3: rationale

Describe the rationale for the review in the context of existing
knowledge.

Example: ‘“The International Olympic Committee, among others,
has called for more diligence to safeguard the physiological devel-
opment of the paediatric athlete. Performing a cardiac prepartici-
pation evaluation within paediatric populations is controversial due
to a lack of international consensus with regard to when, how and
who should undertake such examinations. While data from the USA

indicate that paediatric black athletes are particularly susceptible to
sudden cardiac death (SCD), there is a general lack of understanding
as to which factors (eg, physical growth, race and sex) have the
potential to increase the likelihood of generating a false-positive
diagnosis and unnecessary disqualification from competitive sport.
Consequently, the distinction between paediatric athlete’s heart and
cardiac pathology associated with SCD is especially important for
this population.”

Introduction

Item 4: objectives

Provide an explicit statement of the objective(s) or question(s)
the review addresses.

Note for systematic reviewers. Frame the objectives of
systematic reviews of interventions according to the population,
intervention, comparison, outcomes (PICO) framework. For

a guide on framing other types of systematic reviews (eg,

prognosis, diagnostic test accuracy) we recommend Munn et al.?’

Example: ‘The aim of this systematic review and meta-analysis
of randomised trials was to provide a comprehensive overview
of the effectiveness of all relevant non-surgical interventions for
adults with shoulder impingements and outcomes on impairment
(pain and active range of motion), activity limitation or partici-
pation restriction (shoulder function questionnaires) based on an
a priori stated hierarchy.”®

Example: ‘This review intended to evaluate the effectiveness
of exercise compared with other conservative interventions in
the management of LET (lateral elbow tendinopathy). We also
tried to synthesise the evidence regarding exercise type, mode
and dosage aiming to inform clinical practice.’®

Methods

Item 5: eligibility criteria

Specify the inclusion and exclusion criteria for the review and
how studies were grouped for the syntheses.

Note for systematic reviewers. Structure the eligibility
criteria according to the framework used to define the review
objective(s) or question(s) (eg, PICO) to help readers understand
the scope of the systematic review.

Example:

"Types of studies

Eligible RCTs were identified from systematic reviews inves-
tigating the effects of exercise therapy and published in the
Cochrane database of Systematic Reviews. RCTs, cluster-
randomised trials and randomised crossover studies were
included if they compared an exercise therapy intervention with
a non-exercising control treatment.

Types of participants

Studies that included participants with or without a medical
condition were eligible, except for participants receiving chemo-
therapy, as all or nearly all these participants are anticipated to
experience adverse events. Otherwise, no studies were excluded
based on specific characteristics of the participants.

Types of intervention

Exercise therapy was the main intervention and each exercise
session had to include active exercise therapy for at least 50% of
the total time. Furthermore, the exercise could not be combined
with any pharmacological, surgical or electrotherapeutic

Ardern CL, et al. Br J Sports Med 2022;56:175-195. doi:10.1136/bjsports-2021-103987
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intervention. Besides strength/resistance, aerobic and neuro-
muscular exercise (defined as exercise interventions targeting
sensorimotor deficiencies and functional stability), the following
active exercise interventions were also included: dancing,
running, cycling, QiGong and Tai Chi. However, interventions
like whole body vibration, facial exercises, yoga, stretching or
range of motion exercises or bladder training were excluded.
There were no restrictions on the setting in which the exercise
therapy was performed, that is, classes, gymnasium, etc.

Types of control intervention

Studies with comparators such as a non-exercise therapy
control group, usual care, attention intervention, etc were
included, as were nutraceuticals, placebo and education (eg,
back school and similar interventions). However, studies
where the control group involved any exercise (including
stretching), pharmacological, surgical or electrotherapeutic
intervention were excluded.

Type of outcome measures

The outcomes of interest were measures of adverse events. As
classifying adverse events as treatment-related is largely subjec-
tive, and with unknown validity, the current study was not
focused on reported adverse effects, but on adverse events as
any undesirable event occurring during the study, divided into
serious and non-serious adverse events.’”’

Methods

Item 6: information sources

Specify all databases, registers, websites, organisations, reference
lists and other sources searched or consulted to identify

studies. Specify the date when each source was last searched or
consulted.

Note for systematic reviewers. Ensure search decisions are
tailored to the systematic review—avoid arbitrary decisions (eg,
number of information sources to search).

For more information about grey literature, publication bias,
and why it is important to search for grey literature in sport and
exercise medicine, musculoskeletal rehabilitation, and sports
science, see Winters and Weir’® and chapter 4 of the Cochrane
Handbook (searching for and selecting studies).’’ Searching grey
(unpublished) literature identifies (1) ongoing studies that could be
included when a systematic review is updated or that may warrant
delaying publishing the review to ensure the study can be included,
(2) completed studies that are unpublished and may never get
published (eg, injury surveillance conducted by sports federations)
and (3) books, monographs, dissertations, policy documents, reports
etc that may address the systematic review question and provide
relevant data. Reporting sources of grey literature will help readers
determine the risk of bias due to missing (unpublished) studies.

Collaborate with a medical/healthcare librarian or
information specialist—professionals who have extensive
training in literature searching—when planning, developing
and executing systematic review searches.’” Quality searching
includes choosing appropriate databases and other information
sources, designing search strategies for databases and registers,
executing searches and saving and collating the results,
documenting and reporting the search, and updating the
search.’" For more information we recommend chapter 4 of the
Cochrane Handbook.*'

Example:

‘Electronic searches

We [...] searched the following databases from inception to 11

March 2016 without restrictions to language or publication

status:

» Cochrane Central Register of Controlled Trials (CENTRAL,
which includes the Cochrane Back and Neck group (CBN)
trials register) (The Cochrane Library, 2016, Issue 2).

» MEDLINE (OvidSB, 1946 to March week 1 2016; Appendix
1).

» MEDLINE In-Process & Other Non-Indexed Citations
(OvidSP, 10 March 2016),

» Embase (OvidSP, 1980 to 2016 week 10),

» Cumulative Index to Nursing and Allied Health Literature
(CINAHL) (EBSCO, 1981 to 11 March 2016),

» PsycINFO (OvidSP, 2002 to March week 2 2016),

» Allied and Complementary Medicine Database (AMED)

(OvidSP, 1985 to March 2016),

CBN Trials Register (Cochrane Register of Studies (CRS))),
Cochrane Complementary Medicine Field Trials Specialized
Register (Cochrane Register of Studies Online (CRSQ))),
IndMED,

PubMed,

US National Institutes of Health ClinicalTrials.gov,

World Health Organization (WHO) International Clinical
Trials Registry Platform (ICTRP).

The searches were previously run in 2013 and 2014. In

2014, the ClinicalTrials.gov, WHO ICTRP and a supplementary

search of the CBN Specialised Register in the CRS were added

to the search strategy. In 2016, the PubMed search was revised
to capture studies not in MEDLINE using the strategy recom-
mended by Duffy 2014. The Information Specialist of the CBN
conducted all searches except for the Cochrane Complementary

Medicine Field Specialised Register, which we searched through

the CRSO.

vy

vvyyvyy

Searching other resources

We screened the reference lists of included studies and contacted
experts in the field (eg, authors of included studies) for infor-
mation on additional trials, including unpublished or ongoing
studies.”*

Example: ‘We conducted a comprehensive database search
using PubMed, EMBASE, Cochrane Library, SPORTDiscus
and PEDro to search clinical practice guidelines (CPGs) that
presented rehabilitation of ACL injuries. To search grey liter-
ature and CPG repositories we used the OpenGrey, National
Guideline Clearinghouse of the Agency for Healthcare
Research and Quality, Guidelines International Network and
National Institute for Health and Care Excellence (NICE)
databases. [...] all searches up to the 30 September of 2018

[...1.7%*

Methods

Item 7: search strategy

Present the full search strategies for all databases, registers and
websites, including any filters and limits used.

Example: ‘Twelve systematic searches covering diagnosis,
prevention and treatment for each of the four sections
(1: hamstring, 2: adductor, 3: rectus femoris/quadriceps
and 4: calf) [...]. No restrictions were applied concerning
year of publication, however, only publications in English
were included. We searched individual text words in title
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Note for systematic reviewers. The PRISMA Search Reporting
Extension (PRISMA-S) and accompanying checklist® aids quality
reporting for search strategies. PRISMA-S outlines how and what
to report so others can reproduce the search. Consider seeking peer
review from an information specialist or librarian (eg, using the
PRESS 2015 Guideline Evidence-Based Checklist™ when developing
a search strategy to improve the quality of the search.*’

and abstract supplemented with Medical Subject Headings
(MeSH) terms. We combined anatomical region of interest
(eg, ‘Groin (MeSH)’ OR ‘adductor’ OR ‘groin’) AND type
of injury (eg, ‘Athletic Injury (MeSH)> OR ‘Strains and
Sprains (MeSH)” OR ‘strain®” OR ‘injur®> OR ‘re-injur™®’
OR ‘reinjur*’) AND outcome for diagnosis and treatment
domains (eg, ‘Diagnosis (MeSH)’ OR ‘exam®*’ AND ‘Return
To Sport” OR ‘full training,” respectively) OR intervention
for prevention domains (eg, ‘Primary Prevention (MeSHs)’
OR ‘Reduc*’). [...] A flow chart of searches and the complete
search strategy for all searches and databases is available as
supplemental.”*®

METHODS

Item 8: selection process

Specify the methods used to decide whether a study met the
inclusion criteria of the review, including how many reviewers
screened each record and each report retrieved, whether they
worked independently, and if applicable, details of automation
tools used in the process.

Example: ‘The selection of studies was a three-stage
process, with the identified citations independently evaluated
for inclusion by two reviewers. The first stage was evaluation
of titles selected with systematic searches described above.
The article was included in this first screen if the title iden-
tified athletes and/or lumbar discectomy. We then reviewed
the abstracts of all articles identified as meeting the search
criteria. Full-text articles meeting criteria were retrieved and

Table 1 Patient-important outcomes identified by the guideline
panel aligned to the most corresponding outcome set available in the
included trials and studies (reproduced with permission)

Panel-identified

outcomes Outcomes chosen from included trials and studies

Pain Pain (Visual Analogue Scale and Numeric Rating Scale,
various scales)

Combined outcomes of physical function, physical capacity
and pain items (Constant Score and its modifications,
Shoulder Disability Questionnaire, Neer Score)

Global perceived effect. The outcome was derived by
subtracting the patients who reported ‘worse’ or ‘much
worse’ from the no of patients reporting ‘much better’ or
‘no shoulder problems at all’/'healed completely’ at the
relevant time points

Health-related quality of life (EQ-5D-3L and 15D)

Return to leisure activities/sport.
Working status (working: yes/no)

Prevalence of full-thickness rotator cuff tears at follow-up

Physical function

Global perceived effect

Quality of life
Participation

Development of full-
thickness rotator cuff
tears

Harms Serious harms

read independently by both reviewers and assessed for inclu-
sion in the study. Disagreement was resolved by consensus
between the two reviewers and a third reviewer if consensus
could not be reached.”*’

Methods

Item 9: data collection process

Specify the methods used to collect data from reports,
including how many reviewers collected data from each
report, whether they worked independently, any processes
for obtaining or confirming data from study investigators,
and if applicable, details of automation tools used in the
process.

Example: “Two reviewers independently extracted data using
a specifically designed standardised data extracting form (see
study protocol), and afterwards the reviewers compared the
extracted data for consistency. All inconsistencies between the
two forms were resolved by discussion between the two data
extractors. Any disagreement between the data extractors after
the initial discussion related to inconsistencies between the two
individual data extractions was to be solved by involving a third
person. General study information, participants and interven-
tion characteristics, compliance, adverse events, withdrawals
and outcome measures were extracted. Where data were not
available from tables or the results section, the authors of the
study in question were contacted by email, with one reminder
after 2 weeks, if they did not respond to the first email.”*°

Methods

Item 10a: data items

List and define all outcomes for which data were sought. Specify
whether all results that were compatible with each outcome
domain in each study were sought (eg, for all measures, time
points, analyses), and if not, the methods used to decide which
results to collect.

Example:
‘Outcomes
The guideline panel identified outcomes of importance to
patients; we used outcomes from the trials that most closely
corresponded to those chosen by the patients (the systematic
reviewers worked with 33 patient partners to identify and prior-
itise the outcomes of interest for the systematic review) (table 1).
Because it was the most bothersome symptom for 86% of the
patients who completed our survey, we considered pain as the
most important outcome in this systematic review.
We defined serious harms as death, bleeding (uncontrolled or
requiring transfusion), cardiac arrest requiring cardiopulmonary
resuscitation, myocardial infarction, cerebrovascular accident,
acute renal failure, unplanned intubation, requiring ventilator
for >48hours, deep infection (surgical site or organ/space)
sepsis, septic shock, pneumonia, wound dehiscence, pulmonary
embolism, deep vein thrombosis or peripheral nerve injury.
[...] We used a priori-defined decision rules for data extraction:
1. When trialists reported final values and change from baseline
values for the same outcome, we extracted final values.

2. When trialists reported unadjusted and adjusted values for
the same outcome, we extracted the unadjusted values.

3. When trialists reported data based on the intention-to-treat
(ITT) sample and another sample (eg, per-protocol, as-
treated), we extracted ITT-analysed data.
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Box 2 Outcome hierarchy (included in supplemental file

of the original publication; reproduced with permission)*'

Pain

Overall pain.

Average pain in a preceding period.

Unspecified pain.

Pain with activity in a preceding period.

Night pain in a preceding period.

Worst/highest pain in a preceding period.

Night pain in a preceding period.

Rest pain in a preceding period.

Current pain.

(If multiple periods during which the pain was evaluated were
available, the shortest was chosen).
Function outcomes and mixed function-capacity-pain
scores

Oxford Shoulder Score.

Constant-Murley Score.

American Shoulder and Elbow Surgeons Standardised Form.

UCLA Shoulder Score.

Simple Shoulder Test.

Shoulder Disability Questionnaire.

Neer Score.

Watson-Sonnabend Score.
Health-related quality of life.

EQ-5D.

15D.

EQ-VAS.

SF-36.

Data management

When trials used different outcome measures to evaluate the
same construct, we chose the most common outcome measure
as the index and transformed mean differences and SD of other
outcome measures to the index instrument, and pooled the data
using mean difference as the summary estimate [...] For trials
not reporting the index instrument, we followed a prespecified
outcome hierarchy when deciding which data would be pooled
(box 2).)*!

Methods

Item 10b: data items

List and define all other variables for which data were sought
(eg, participant and intervention characteristics, funding sources).
Describe any assumptions made about any missing or unclear
information.

Note for systematic reviewers. If you have a long and/or
detailed list of variables for which data were sought, consider
including a summary of the data items (ie, variables other than
outcome(s)) that were extracted as an appendix/supplemental
file or as a file uploaded to an online repository (eg, Open
Science Framework).

Example of list of other variables for which data were sought:

‘We also extracted the following data: trial characteristics,
patient demographic variables, diagnosis, treatment and data
about trial methodology. Online supplementary appendix table
1 (box 3) presents a full list of extracted data items.”*’

Box 3 The full list of extracted data items (reproduced
with permission)*'

Trial characteristics.

Study objectives.

Inclusion and exclusion criteria.

Definition of SAPS (subacromial pain syndrome).

Number of patients allocated to intervention and control
groups.

Follow-up time.

Sample size estimations.

Study sponsorships and conflict of interest statements and
trial registry identifiers.

Patient demographic-related variables

Sex distribution.

Age.

Duration of symptoms.

Severity of symptoms at baseline.

Shape of acromion.

Employment and physical activity participation.
Diagnosis or treatment-related data

Indications for surgery

Indications for other treatments.

Treatments administered (key details).

Concomitant pathology (eg, subacromial bursitis) and the
method of diagnosis of the concomitant pathology, especially
imaging.

Trial methodology

Information on sequence generation

Allocation concealment.

Degrees and success of blinding.

Completeness of data (loss to follow-up).

Handling of missing data and possible effects.

Intention-to-treat analysis.

Selective reporting and other sources of bias (dissimilarity of
patient groups, cointerventions not evenly distributed among
the groups, compliance differences, differences in timing of the
outcome assessment(s).

Example of explanation for assumptions made about any
missing or unclear information:

‘If authors did not report relevant numeric outcome data in
the text, we contacted the authors or, when available, extracted

the data from figures and graphs’.*!

Methods

Item 11: study risk of bias assessment

Specify the methods used to assess risk of bias in the
included studies, including details of the tool(s) used,
how many reviewers assessed each study and whether
they worked independently, and if applicable, details of
automation tools used in the process.

Example: “We used the Risk of Bias 2 tool to assess risk of bias
for each trial outcome. We assessed risk of bias on the basis of
‘assignment to intervention’ for all five domains: (1) randomi-
sation process, (2) deviations from intended interventions, (3)
missing outcome data, (4) outcome measurement and (5) selec-
tion of the reported result. An overall risk of bias judgement was
made for each outcome and each time point as either ‘low risk’,
‘some concerns’ or ‘high risk’ of bias.
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Note for systematic reviewers. For information on assessing
risk of bias in the context of systematic reviews in the sport
medicine, musculoskeletal rehabilitation, and sports science
fields, we recommend Biittner et al.*** Some systematic
reviewers use the terms ‘quality assessment’ and 'risk of bias
assessment’ interchangeably. These terms are not synonymous.
Quality is poorly defined, but is often used to convey how

well the research was conducted and reported. Bias refers to
systematic deviations from the truth, which can occur due to
flaws in research design, conduct, analysis and/or reporting (eg,
outcome reporting biases, spin, per-protocol analyses).*™**

We recommend systematic reviewers complete and report
a risk of bias assessment using a clinimetric tool that is
appropriate for the review question (eg, causation, prediction,
diagnosis). Use a risk of bias assessment tool that facilitates
domain-based assessment wherever possible. Do not calculate
and present a numerical ‘methodological quality’ score when
you mean to assess risk of bias (including quality assessment
scales or composite reporting scales). When choosing a risk of
bias assessment tool, carefully consider the ideal study design
to answer the review question, and the key sources of bias that
may influence the results of the systematic review.

The most relevant sources of bias differ depending on the study
design. Assessing risk of bias requires a careful approach, tailored
to the key threats to the internal validity (ie, bias) of the research
question the systematic review aims to address. Different tools are
appropriate for different study designs, and may include:

» The Cochrane ROB 2.0 for assessing bias in randomised
controlled trials.

» ROBINS-I for assessing bias in non-randomised intervention
studies.

» PROBAST for assessing bias in prediction modelling studies.

» QUIPS for assessing bias in prognostic studies.

» QUADAS-II for assessing bias in diagnostic accuracy studies
(see PRISMA-DTA Statement)."®

The assessment was performed independently by two reviewers
[...]. The reviewers did not perform risk of bias assessment or
data extraction for publications in which they were involved as
an author. Disagreements were resolved via consensus or by a

third reviewer [...] if necessary.’®

Methods

Item 12: effect measures

Specify for each outcome the effect measure(s) (eg, risk ratio,
mean difference) used in the synthesis or presentation of results.

Example:
‘Synthesis of results
For the analysis on benefits, we calculated the effect sizes in the
individual studies as standardised mean differences, allowing
pooling and comparison of the various outcomes assessed in the
individual trials. We estimated the standardised mean difference
as the difference between the mean score of the intervention and
control groups divided by the pooled SD of the final score. This
estimate of the effect size using standardised mean difference
has a slight bias overestimating the effect size, and we applied a
correction factor to convert the effect size to Hedges’ g.

In the analysis on harms, we transformed the numbers of
adverse events into log odds of events, allowing pooling of data

Methods

Item 13a: synthesis methods

Describe the processes used to decide which studies were
eligible for each synthesis (eg, tabulating the study intervention
characteristics and comparing against the planned groups for
each synthesis (item 5)).

from the individual studies. Results are reported as number of
adverse events per 1000 procedures with 95% CIs.”*¢

Example: “We conducted meta-analyses, guided by consider-
ations of bias. For the primary comparison, we pooled data from
comparisons at low risk of bias. For the secondary comparison,
we pooled data from comparisons irrespective of bias.

We assessed outcomes at 3 months, 6 months, 1year, 2
years (for which we pooled data up to 3 years if no 2-year
data were available), 5 years (we prioritised time points
closest to S years) and >10 years following randomisation.”*'

Example: ‘Studies were stratified by follow-up time catego-
ries: <2 years, 2 to 5 years, 5 to 10 years and >10 years [...].

Predefined subgroups were (1) patients treated with ACL
reconstruction compared with non-operative treatment and (2)
skeletally immature patients compared with skeletally mature
patients. We accepted skeletal immaturity as defined in the study
[...]. If skeletal immaturity was not defined in the study, we
applied our definition of age under 16 years at injury for all
patients.”*’

Methods

Item 13b: synthesis methods

Describe any methods required to prepare the data for
presentation or synthesis, such as handling of missing summary
statistics or data conversions.

Example: ‘In studies with no ORs presented, the data were
transformed to ORs from standard mean difference of muscle
strength between the group of participants who developed
osteoarthritis and those who did not. Data from adjusted anal-
yses were extracted if available.”*

Example: “When trials used different outcome measures
to evaluate the same construct, we chose the most common
outcome measure as the index and transformed mean differ-
ences and SDs of other outcome measures to the index
instrument.’*!

Example: “When not reported, the SD was estimated from the
SE of the mean, 95% CI, p value or other methods suggested in
the Cochrane Handbook. Means and SDs were estimated from
median and range for two studies. Following Cochrane guide-
lines, for any study that included two different intervention
groups (ie, cycling vs walking) and one control group, the sample
size in the control group was evenly divided so a comparison
could be made to each intervention. We imputed r=0.5 when
the correlation of prescores and postscores was required and we
performed sensitivity analyses using r values ranging from 0.1
t0 0.9.)%

Methods

Item 13c: synthesis methods

Describe any methods used to tabulate or visually display results
of individual studies and syntheses.

Example: ‘Injury risk proportions for individual studies
and pooled estimates were summarised in forest plots for
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the following subgroups: woman, man and combined. A
pooled estimate for the relative risk of ACL injury in women
compared with men was calculated and summarised in a
forest plot. Raw injury incidence rates for individual studies
and pooled estimates were summarised in forest plots for
the following groups and subgroups: woman, man and
combined. Pooled incidence rate ratios for women compared
with men were calculated and summarised in forest plots.”*’

Methods

Item 13d: synthesis methods

Describe any methods used to synthesise results and provide
a rationale for the choice(s). If meta-analysis was performed,
describe the model(s), method(s) to identify the presence and
extent of statistical heterogeneity, and software package(s)
used.

Example: ‘Random effect models were used as large hetero-
geneity was expected due to the different approaches used to
compare (ie, controls or contralateral leg) and assess knee
extensor muscle strength (ie, isometric or isokinetic) as well as
different pain and function scores. A standard [Cochran] Q-test
was used to test the heterogeneity between studies, and the I*
statistic measuring the proportion of variance attributable to
inconsistency was subsequently calculated. [...] I* each to 100%
indicate maximal inconsistency between individual study results.
Furthermore, the 1 value expressing the between study variance
was estimated.”’

Example: ‘Owing to expected clinical and methodological
heterogeneity between the included studies, we used inverse
variance random effects models to estimate relative risks with
95% Cls. [...] We dealt with statistical heterogeneity using the I*
statistic and prediction intervals. [...] Analyses were conducted
in either RevMan V.5.4 or Stata V.15.”>*

Example: ‘We performed meta-analyses using a random-
effects model as heterogeneity was expected in participant,
intervention and outcome characteristics. [...] A random effects
meta-analysis was applied to estimate the overall relative risk
of adverse events in the exercise therapy groups compared with
comparator groups. Heterogeneity was examined as between-
study variance and calculated as the I” statistic measuring the
proportion of variation in the combined estimates due to study
variance. An I value of 0% indicates no inconsistency between
the results of individual trials, and an I? value of 100% indicates
maximal inconsistency. Meta-analyses were performed in STATA
(V.16.1) using the ‘meta’ command.”>

Note for systematic reviewers. There are two common
scenarios where systematic reviewers may wish to present a
stratified analysis:

1. An analysis based on predefined groups when it is
inappropriate for the specific review question to pool the
data (eg, present injury incidence separately for women and
men).

2. Discovering during the course of the review (eg, after
extracting data) the need to stratify/subgroup data for a
meaningful analysis (eg, short-term, medium-term and long-
term outcomes of treatment for low back pain). This should
not be confused with the expected and prespecified scenario
for investigating statistical heterogeneity, where systematic
reviewers conduct subgroup analyses to assess what is
contributing to statistical heterogeneity.

Methods

Item 13e: synthesis methods

Describe any methods used to explore possible causes of
heterogeneity among study results (eg, subgroup analysis, meta-
regression).

Note for systematic reviewers. Subgroup analysis involves
splitting studies and their associated participant data into
separate (smaller) groups, often to compare different groups (eg,
compare data from women and men).** Subgroup analyses can
help the systematic reviewer explore sources of heterogeneity, or
answer specific questions about predefined groups of patients,
different interventions etc. Predefine appropriate subgroups (eg,
based on the systematic review question or on known sources of
clinical diversity,* as much as possible to facilitate unbiased and
transparent analysis. Any unplanned subgroup analyses should
be clearly labelled as such, and their inclusion justified. Beware
the loss of statistical power that accompanies subgroup analyses
given fewer participants and events in each comparator/group—
interpret the results cautiously.

Example: ‘Stratified analyses were performed for men and
women. [...] Our initial intention was to conduct subgroup
analyses on patients with previous knee injury (ie, ACL injury),
overweight, or malalignment. However, sufficient data for these
analyses where not found, and thus not included in the present
study.*®

Example: “We further explored between-study heteroge-
neity by comparing results from studies grouped according
to several study level characteristics using stratified meta-
analysis and meta-regression. Study level characteristics
assessed were age, sex, MRI sequences employed, partici-
pation in weight-bearing sports, radiographic knee osteoar-
thritis, sample size and overall risk of bias. The prevalence
estimates of primary compartment-specific outcomes (ie,
tibiofemoral and patellofemoral cartilage defects, bone
marrow lesions, osteophytes; medial and lateral meniscal
tears) were pooled wherever reported and differences
between compartments assessed with a two-proportion

z-test.”>’

Example: “Where sufficient trials were identified, meta-
regression was undertaken using STATA (metareg command)
to explore the impact of the following trial-level characteristics
and whether they were associated with greater fall prevention
effects:

1. Trial design: sample size: <20% missing outcome data; type
of comparator intervention.

2. Participant characteristics: average age =75 years; control
rate of falls; selected at high risk of falls.

3. Intervention components: included NICE-recommended
components; actively provided treatment to address fall-
related risk factors; whether adherence was assessed.”®

Methods

Item 13f: synthesis methods

Describe any sensitivity analyses conducted to assess robustness
of the synthesised results.

Example: “We planned a sensitivity analysis for pain at 1year
to assess the impact of attrition bias due to missing data [...]. We
also planned to assess small study bias by inspecting the distribu-
tion of funnel plots, but there were too few trials.”*!
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Note for systematic reviewers. Use sensitivity analyses
to check the robustness of decisions made when planning
the data synthesis. Sensitivity analyses repeat a previous
analysis to check whether a decision was reasonable

(eg, the first analysis includes all studies; the sensitivity
analysis includes only the studies at low risk of attrition
bias). Wherever possible, prespecify sensitivity analyses
in the systematic review protocol. Sometimes the need
for sensitivity analyses only becomes apparent during the
review process—ensure any unplanned sensitivity analyses
are clearly labelled in the systematic review report.>’

Sensitivity analyses are often confused with subgroup
analyses, but they differ in two important ways: (1)
sensitivity analyses do not report an effect estimate from
the studies excluded from the analysis, and (2) sensitivity
analyses are different ways of estimating the same
effect; with subgroup analyses, systematic reviewers are
comparing estimates from different subgroups.’’

Example: “We controlled for smoking status and pre-existing
diseases by performing additional sensitivity analyses. Analyses
were restricted to never smokers, healthy participants, and
healthy never smokers.”®

Example: “We examined the effects of methodological quality
[bias] on the pooled estimate by removing studies that were
at high or unclear risk of bias for the domains of blinding and
incomplete outcome data. We had also intended to examine
the effects of measurement device on the pooled estimate by
removing studies that used pedometers, as previous studies
suggest that these might be less accurate in detecting steps in
people with COPD.”’

Example: “We planned to carry out sensitivity analyses on
pain and function by examining the effects of: [...]Jincluding
trials with unclear allocation concealment (at risk of selection
bias); including trials with an incomplete description of mild
to moderate knee osteoarthritis; [...] including trials at risk
of detection bias (ie, unclear or no blinding of participant for
participant-reported outcomes).”®’

Methods

Item 14: reporting bias assessment

Describe any methods used to assess risk of bias due
to missing results in a synthesis (arising from reporting
biases).

Example: ‘In 15 of 16 included studies, the effect sizes were
not reported; instead, the authors were contacted and asked to
provide raw data. Therefore, the risk of publication bias was
expected to be minor. Nevertheless, publication bias was assessed
visually on a funnel plot (the effect size by the inverse of its
standard error) and statistically using Egger’s test, the Begg and
Mazumdar rank correlation test and the trim-and-fill method. It
should be mentioned, however, that other factors, such as study
quality and true heterogeneity, can produce asymmetry in funnel
plots.”®!

Methods

Item 15: certainty assessment

Describe any methods used to assess certainty (or
confidence) in the body of evidence for an outcome.

Note for systematic reviewers. There are frameworks (eg,
GRADE,? CINeMA®) that help systematic reviewers provide
outcome-based recommendations and judge the certainty (ie,
how confident they are in the recommendation) of the body
of evidence—supporting transparent critical appraisal and
communication. We encourage using the descriptor ‘certainty’
instead of 'quality” when describing judgements.

Example: ‘Data were synthesised and the quality of evidence
were evaluated using the Grading of Recommendations Assess-
ment, Development and Evaluation (GRADE) working group.
[...] Two authors assessed the quality of evidence for each
outcome relating to diagnostic tests (eg, effectiveness), preven-
tion (eg, risk of injury) and treatment (eg, time to return-to-
play) according to the approach from the GRADE working
group. Agreement was reached by consensus. The quality
of evidence was graded as: (1) high, indicating that further
research is unlikely to change the confidence in the estimate of
effect, (2) moderate, indicating that further research is likely
to have an important impact on confidence in the estimate of
effect and may change the estimate, (3) low, indicating that
further research is very likely have an important impact on the
confidence in the estimate of effect and is likely to change the
estimate or (4) very low, indicating high uncertainty about the
estimate.

The starting quality of evidence was rated as ‘high’ when
data were based on either RCTs for treatment and preven-
tion purposes or rated as ‘low’ when based on observa-
tional studies. For diagnostic purposes, the starting quality
of evidence was rated as high when based on cohort studies
(prospective or cross-sectional). Subsequently, the quality of
evidence could be downgraded one or two levels (eg, from
high to moderate) for each of the following five domains of
the GRADE approach: Study limitations (ie, serious risk of bias
such as lack of blinding of outcome assessor or other concerns
determined to influence the study result), inconsistency (ie,
the heterogeneity of the results across studies if more than one
study was included for the specific outcome), indirectness (ie,
poor generalisability of the findings to the target population,
eg, use groin injuries vs acute adductor injuries for preven-
tion, and/or use of a clinically irrelevant outcome in relation
to the question, eg, ‘time to end of treatment’ for ‘time to
return-to-play’ outcomes), imprecision of the estimates (ie,
wide CIs) and the risk of publication bias. Furthermore, the
level of evidence for cohort studies could be upgraded due to
a large effect, a dose-response relationship or if no effect was

Note for systematic reviewers. You may choose to pre-define
thresholds or criteria for judging each domain tailored to the
review context and outcome(s). Specify pre-defined thresholds

in a review protocol. We recommend systematic reviewers
cautiously select arbitrary thresholds because they may not
apply to comparable systematic reviews. One example: a

sample size <800 for each meta-analysis (ie, outcome) may be
appropriate for consistent continuous patient-reported outcomes
(eg, Western Ontario and McMaster Universities Arthritis Index
(WOMAC) questionnaire or session rating of perceived exertion),
but may be insufficient when pooling data for disease incidence/
prevalence or risk differences of complications (eg, incidence of
cauda equina syndrome or rotator cuff re-tear), particularly to
detect rare events.
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Figure 1  PRISMA 2020 flow diagram template for systematic reviews (reproduced with permission). PRISMA, Preferred Reporting Items for

Systematic Reviews and Meta-Analyses.

found and all plausible confounding factors identified in the
study could be expected to increase the effect. An overview
of the risk of bias and grading is provided as supplemental
material.”*®

Example: ‘“The Grading of Recommendations Assessment,
Development and Evaluation (GRADE) approach was used to
assess the strength of evidence. Studies were downgraded if there
were issues with risk of bias, consistency, precision or directness
of the outcomes. The reasons for downgrading the evidence are
outlined in table 2.”**

Table 2 Criteria for downgrading the quality of outcomes using the
grade approach (reproduced with permission)

Reason to downgrade the level of evidence

Risk of bias » Majority of studies rated as being at unclear risk of bias.
» Outcome includes studies that have been rated as being at

high risk of bias in two or more categories.

Large heterogeneity based on the similarity of point estimates,

statistical heterogeneity and I* >50%.

» Large Cls when data are presented as standardised mean
difference.

» Substantial heterogeneity (I =50%)

» If a recommendation or clinical course of action would differ
if the upper versus the lower boundary of the Cl represented
the truth.

» Sample size <400 within the meta-analysis for each variable.

Use of surrogate outcomes

Inconsistency

Imprecision

Indirectness

Publication bias  Asymmetric funnel plot

Results

Item 16a: study selection

Describe the results of the search and selection process, from
the number of records identified in the search to the number of
studies included in the review, ideally using a flow diagram (see
figure 1).

Note for systematic reviewers. When presenting the results of
the search, direct readers to the PRISMA flowchart, so the yield
at each step is transparent.

Example: ‘Following deletion of duplicates, the litera-
ture search yielded a total of 616 abstracts. A total of 557
abstracts were immediately excluded based on the title and
abstract screen; 59 articles were obtained in full text and the
selection criteria applied. Fifty-one articles were excluded,
as they did not compare outcomes between patients who
had had revision and primary ACL reconstruction. Finally,
eight studies were included for meta-analysis.”®

Results

Item 16b: study selection

Cite studies that might appear to meet the inclusion criteria, but
which were excluded, and explain why they were excluded.

Example: ‘[...] the remaining 1378 were evaluated in full
text. Of these, 161 were excluded due to exercise included
in the control group, 139 for reporting results from the
same population in another study, 79 for an additional
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therapy being delivered together with exercise or less than
50% of the intervention being exercise, 69 for the interven-
tion involving vibration therapy, bladder training or other
interventions not meeting the inclusion criteria for interven-
tions. Further, 59 were excluded as they were reported in a
language other than English, 45 because the full text was
not accessible. Lastly, 8 were excluded because data were
not extractable, 5 because the thesis was not available and
40 for other reasons.’”

Note for systematic reviewers. Report the key
characteristics of the included studies to help readers
understand how the included studies address the review
question(s). The Template for Intervention Description and
Replication (TIDieR)® framework might help systematic
reviewers summarise intervention details in intervention
systematic reviews.

Results
Item 17: study characteristics
Cite each included study and present its characteristics.

Example: ‘The final analysis included a total of 555 youth
(283 and 272 in concurrent exercise and aerobic exercise
training group, respectively). Three studies included the same
population, but analysed different parameters. Nine studies
recruited obese youth exclusively; whereas the rest targeted both
overweight and obese children. Most studies (n=8) included
adolescents (aged 13-18 years), one included only children, and
one enrolled both children and adolescents. All studies included
boys and girls. Sample sizes across studies ranged from 30 to
150, with a mean of 55 participants.

The primary mode of the aerobic exercise training programmes
were based on treadmills and cycle ergometers, elliptical trainers,
walking and running programmes, and sports participation. The
exercise intensity was monitored using either maximum heart
rate, or peak oxygen uptake.

For resistance exercise, studies used body weight exer-
cise, free weights, selectorised machines or circuit training.
Interventions duration varied from 10 to 48 weeks, with a
mean of 30 weeks’®” (figure 2 (labelled table 2 in the orig-
inal publication) is an example of how one might present
study characteristics).

Results
Item 18: risk of bias in studies
Present assessments of risk of bias for each included study.

Note for systematic reviewers. Please read in conjunction
with item 11 explanation text.

Example: ‘Twenty-two trials (76%) were at high risk
of bias. We had some concerns about bias in seven trials
(24%). No trials were at low risk of bias. In studies that
used both the VISA-A score and return to sport as outcome
measures, there was no difference in risk of bias between
the outcomes. In 48% of the trials, outcome measure-
ment was a source of bias. All other sources of bias were
also commonly judged as high risk: the randomisation
procedure (21%), deviations from the intended interven-
tion (28%), missing outcome data (28%) and selection of
reported results (24%).’%

Results

Item 19: results of individual studies

For all outcomes, present, for each study: (1) summary statistics
for each group (where appropriate) and (2) an effect estimate
and its precision (eg, Cl/credible interval), ideally using structured
tables or plots.

Example included in figure format: ‘One low quality study used
x-ray to examine the pubic symphyses of athletes with hip/groin
pain and those without pain. A reliable grading system quanti-
fied the abnormalities, which were present in all the hip/groin
pain subjects (9/20 slight, 9/20 intermediate, 2/20 advanced).
In contrast, the athletic control subjects had either no (3/20) or
slight (17/20) abnormalities seen on x-ray. Another moderate
quality study only reported the radiographic findings in the hip/
groin pain subjects and not the control subjects. Synthesising
the data on x-ray investigations of the pubic symphysis, there
is currently limited evidence that x-ray findings differentiate
athletes with hip/groin pain from athletes without pain.

Three moderate quality studies examined pubic bone oedema
using MRI in athletes with hip/groin pain and controls. Dichotomous
data for the presence or absence of bone oedema were extracted
and pooled from these studies. The results indicated that there were
high odds that participants with bone oedema on MRI would be in
the hip/groin pain group with a large effect size; OR=41.63 (95%
CI 1.6 to 1096.60). However, there was high heterogeneity demon-
strated by this pooled result (I>=889%), and significant sensitivity
to the data from the study of Cunningham et al (figure 3 (labelled
figures 8 and 9 in the original publication)). The removal of this
study data resulted in an OR=8.1 (95% CI 3.1 to 21.2) for the pres-
ence of bone oedema in subjects with hip/groin pain, representing
moderate evidence, with a large effect size, that bone oedema in
the pubic symphysis differentiates athletes with hip/groin pain from
those without this pain.”®®

Results

Item 20a: results of syntheses

For each synthesis, briefly summarise the characteristics and risk
of bias among contributing studies.

Note for systematic reviewers. For more information on
outcome-based risk of bias assessment, please refer to Bittner
et al.** Read in conjunction with item 11 text. Perform
separate risk of bias assessments for each outcome. Lumping all
outcomes in a single summary risk of bias assessment (study-
level assessment) risks spurious overall judgments because study
limitations can distort different outcomes in different ways.

Example:

'Risk of bias assessment

For the comparisons of subacromial decompression surgery
versus placebo surgery, the risk of bias was low for all outcomes
(figure 4). Due to detection bias (all studies), selection bias, attri-
tion bias and selective reporting, for the comparisons of subacro-
mial decompression surgery vs non-surgical treatment, the risk
of bias was high for all outcomes except rotator cuff tears.

Primary comparisons

Two trials were at low risk of bias and sufficiently clinically and
methodologically homogeneous to allow pooling for the comparison
of subacromial decompression surgery plus postoperative rehabilita-
tion versus placebo surgery plus postoperative rehabilitation.”"!

Ardern CL, et al. Br J Sports Med 2022;56:175-195. doi:10.1136/bjsports-2021-103987
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Table 2 Characteristics of the studies included in the meta-analysis

Intervention
Participants (n)/BMI Groups duration Frequency Session
Study (kg/m? or percentile)  Groups size Modality (weeks) (days/week) (minutes) Outcomes
Ackel-D’Elia 48 (16 boys, 32 girls, CE 24 Treadmill+free weights 24 3 60 BM, BMI, BF (% and kg), LBM
et al,*> 2014 15-18 years of age)/ AT 24 Treadmill (% and kg), glucose, insulin,
>p95 HOMA-IR, and leptin
Alberga et al,”® 150 (44 boys, 106 CE 75 Treadmill, cycle 22 2 20-40 VO2max
2015 girls, 14-18 years of AT 75 ergometer or elliptical CRP, VAT, and SAT
Alberga et al,”’  age)/>p85 +free weights and BM, BMI, BF (% and kg), LBM
2016 machines (kg), WC, TC, HDL, LDL, TG,
Sigal et al,*® Treadmill, cycle glucose, insulin, SBP, DBP
2014 ergometer or elliptical
Campos et al® 4228 boys, 14 girls, CE 21 Treadmill+free weights 48 3 60 BM, BMI, BF (% and kg), LBM
2014 14-18 years of age)/ AT 21 Treadmill (kg), VAT, SAT, glucose, insulin,
>p95 HOMA-IR, and leptin
Carnier et al,”° 26 (10 boys, 16 girls, CE 113 Treadmill+free weights 48 8 60 BM, BMI, BF (kg), and LBM (kg)
2013 1418 years of age)/ AT 13 and machines
>p95 Treadmill
Damaso et al,>® 116 (57 boys, 82 girls, CE 61 Treadmill+free weights 48 3 60 BM, BMI, BF (% and kg), LBM
2014 14-18 years of age)/ AT 55 Treadmill (% and kg), VAT, SAT, TC, HDL,
>p95 LDL, TG, glucose, insulin,
HOMA-IR, leptin, and
adiponectin
de Mello et a/®" 30 (20 boys, 10 girls, CE 15 Treadmill+free weights 48 3 60 BM, BMI, BF (% and kg), LBM
2011 14-18 years of age)/ AT 15 Treadmill (kg), VAT, SAT, WC, TC, HDL,
>p95 LDL, TG, glucose, insulin,
HOMA-IR, SBP, DBP, and
adiponectin
de Piano et a/,** 30 (20 boys, 10 girls, CE 15 Treadmill+free weights 48 3 60 BM, BMI, BF (% and kg), LBM
2012 14-18 years of age)/ AT 15 Treadmill (kg), VAT, SAT, TC, HDL, LDL,
>p95 TG, glucose, insulin, HOMA-IR,
leptin, and adiponectin
Inoue et al,"® 45 (17 boys, 28 girls, CE 13 Treadmill+free 48 3 60 BM, BMI, BF (% and kg), LBM
2015 14-18 years of age)/ GE 1172 weights* (kg), VAT, TC, HDL, LDL, TG,
>p95 AT 20 Treadmill+free glucose, insulin, HOMA-IR, and
weights* adiponectin
Treadmill
Lee et al, > 36 (12-14 years of CE 20 Circuit weight training 10 2 60 BMI, WC, TC, HDL, LDL, TG,
2010 age)/>p95 AT 16 Sports glucose, CRP, and VO2max
Monteiro et al,>* 32 (19 boys, 13 girls, CE 14 Walking and running 20 3 50 BM, BMI, BF (% and kg), LBM
2015 11-17 years of age)/ AT 18 +own body weight (kg), VAT, SAT, WC, HDL, LDL,

sex and-age BMI-IOTF

Walking and running

and TG

*Applied different periodisation.
AE, aerobic training; BF, body fat; BM, body mass; BMI, body mass index; CE, concurrent exercise; CRP, C reactive protein; DBP, diastolic blood pressure; HDL, high-density lipoprotein;
HOMA-IR, homeostatic model assessment; IOTF, International Obesity Task Force; LBM, lean body mass; LDL, low-density lipoprotein; SAT, subcutaneous fat; SBP, systolic blood

pressure; TC, total cholesterol; TG, triglycerides; VAT, visceral fat; VO2max, maximal oxygen consumption; WC, waist circumference.

Figure 2 Example of study characteristics presented in a summary table (reproduced with permission).

Note for systematic reviewers. Present the study and
population characteristics (eg, age, sex, n, etc.) for each
synthesis, separately. Below is an example of how to report study
and population characteristics of contributing studies for each
data synthesis.

Example:

‘Mental health symptoms and disorders among current elite athletes
Among those, 11 studies reported prevalence data on
distress symptoms among 3335 male and female elite
athletes (age ranging from 16 to 29 years) from team sports
(eg, cricket, football, handball, ice hockey, rugby) and
combined Olympic sports (eg, boxing, gymnastics, judo,
rowing, swimming).

[...]

Results

569

Item 20b: results of syntheses
Present results of all statistical syntheses conducted. If meta-
analysis was done, present for each the summary estimate and
its precision (eg, Cl/credible interval) and measures of statistical
heterogeneity. If comparing groups, describe the direction of the

effect.

Mental health symptoms and disorders among former elite athletes

Among those, eight studies reported prevalence data on distress
symptoms among 1686 former male and female elite athletes
(age ranging from 34 to 62 years) from team sports (American
football, cricket, football, ice hockey, rugby) and combined
Olympic sports.

Example: ‘Three studies reported on previous history of stress
fracture and its association with increased risk of future stress
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Hip and Groin pain Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Cunningham et al 2007 91 100 0 100 29.9% 1935.95[111.10, 33733.07] —
Paajanen et al 2008 15 16 13 20 329% 8.08 [0.87, 74.59] T &
Verrall et al 2001 47 52 29 54 37.2% 8.10[2.79, 23.53] —
Total (95% Cl) 168 174 100.0% 41.63 [1.58, 1096.56] e —
Total events 153 42
Heterogeneity: Tau? = 7.19; Chi? = 16.24, df = 2 (P = 0.0003); I* = 88% k g g J
o _ 0.001 0.1 1 10 1000
Test for overall effect: Z = 2.23 (P = 0.03) Reduced hip/groin pain  Increased hip/groin pain
Hip and Groin pain Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Paajanen et al 2008 15 16 13 20 18.7% 8.08 [0.87, 74.59] = =
Verrall et al 2001 47 52 29 54 81.3% 8.10 [2.79, 23.53] ——
Total (95% Cl) 68 74 100.0% 8.10 [3.10, 21.17] -
Total events 62 42
Heterogeneity: Tau? = 0.00; Chi? = 0.00, df = 1 (P = 1.00); I2= 0% ’0 01 0"1 : 1"0 p 000’

Test for overall effect: Z = 4.27 (P < 0.0001)

Figure 3 Example of how to present effect estimates in forest plots (reproduced with permission). M-H, Mantel-Haenszel.

fracture. All three studies had similar findings in that athletes
with a previous history of fracture were at increased risk of
developing a future stress fracture with ORs ranging from 2.90
to 6.36. An exploratory meta-analysis confirmed the individual
study results with runners with a previous history of stress frac-
ture at five times higher risk of a future stress fracture (OR 4.99;
95%CI2.91 to 8.56; p<0.001; [2=0%. [...] Females were at 2.3
times higher risk compared with males (OR 2.31; 95%CI 1.24
to 4.29; p<0.008; 1>°=09).””°

Results

Item 20c: results of syntheses

Present results of all investigations of possible causes of
heterogeneity among study results.

Example: ‘Stratified analyses for sex showed an increased
risk in both men (OR 1.68, 95%CI 1.10, 2.58; I*’=55.5%) and
women (OR 1.59, 95%CI 0.94, 2.68; 1°=54.3%). Differences

Comparison: ASAD vs placebo surgery |

Beard Paavola

Publication: 2017 2018
Selection bias All outcomes
Performance bias Subjective
Harms
Detection bias Subjective
Harms
Attrition bias All outcomes
Reporting bias All outcomes
Other biases All outcomes

Comparison: (A)SAD vs nonoperative treatment

Beard
2017

Paavola Peters
2018 1997

Ketola
2009

Farfaras Haahr
2016 2005

Brox

Publication: 1993

Selection bias All outcomes Unclear Unclear

Performance bias Subjective
Harms
Detection bias Subjective
Harms
Attrition bias All outcomes Unclear
Reporting bias All outcomes Unclear

Unclear Unclear

Other biases All outcomes

Figure 4 Example of how to present domain-based risk of bias
assessment results (reproduced with permission). ASAD, arthroscopic
subacromial decompression.

Reduced hip/groin pain Increased hip/groin pain

in risk between men and women did not reach statistical signif-
icance (p=0.87).’48

Results

Item 20d: results of syntheses

Present results of all sensitivity analyses conducted to assess the
robustness of the synthesised results.

Example: [...] ‘“The effect remained similar across all strata
included in our prespecified...sensitivity analyses (Table 3) with
the exception of the type of comparator intervention. [...] The
pooled estimates of effect remained similar in all prespecified...
sensitivity analyses (figure 5 (labelled Table 3 in the original
publication)).”®

1ybuAdoo Ag

Results

Item 21: reporting biases

Present assessments of risk of bias due to missing results (arising
from reporting biases) for each synthesis assessed.

Example: “We assessed publication bias for this comparison.
The funnel plot (figure 6) shows that small studies with negative
effects are missing in the right lower quadrant, which indicates
possible publication bias.””’

Example:

"Publication bias

The funnel plot indicated that almost all studies fell within the
expected parameters, most with low SE indicating that most studies
were large. A majority of studies reported that women had greater
incidence proportion than men. The funnel plot for incidence rate
ratio indicated that most studies fell within the expected parameters.
Standard error was relatively low, indicating that studies were large,
and a majority of studies reported that women were at increased risk
of ACL injuries relative to men. The studies are not evenly distrib-
uted in the funnel, with studies missing from the lower left quadrant.
Studies in the lower left quadrant would represent smaller studies
that report a greater incidence proportion or incidence rate of ACL
injuries in men compared with women.”°

Results

Item 22: certainty of evidence

Present assessments of certainty (or confidence) in the body of
evidence for each outcome assessed.

Ardern CL, et al. Br J Sports Med 2022;56:175-195. doi:10.1136/bjsports-2021-103987
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Table 3 Sensitivity analyses for the effect of multifactorial intervention on rate of falls and risk of sustaining one or more falls and recurrent falls

Overall
Effect estimate (random
Sensitivity analysis Trials, n Participants, n effects) 95%Cl 1% (%)
Rate of falls
Adequate concealment of allocation 10 4442 0.82 (0.68 t0 0.97) 94
Adequate blinding of outcome assessors 15 8062 0.81 (0.71 t0 0.92) 92
Adequate handling of incomplete outcome data* 12 5096 0.78 (0.68 t0 0.89) 90
Individual randomisation 18 6643 0.80 (0.70 to 0.91) 91
Risk of sustaining one or more falls
Adequate concealment of allocation 13 5296 0.95 (0.86 to 1.04) 69
Adequate blinding of outcome assessors 18 8481 0.95 (0.89 to 1.02) 54
Adequate handling of incomplete outcome data* 15 5732 0.96 (0.90 to 1.02) 36
Individual randomisation 26 9839 0.95 (0.89 t0 1.02) 59
Risk of sustaining recurrent falls
Adequate concealment of allocation 8 2589 0.89(0.71 t0 1.10) 67
Adequate blinding of outcome assessors 12 6668 0.89(0.77 to 1.03) 56
Adequate handling of incomplete outcome data* 7 2129 0.96 (0.84 to 1.10) 0
Individual randomisation 14 4095 0.89 (0.78 to 1.03) 46

*Judgement of 'low risk" if there are no missing outcome data, or less than 20% of missing outcome data are missing and losses are balanced in numbers across intervention
groups with similar reasons for missing data across groups or missing data have been imputed using appropriate methods.

Figure 5 Example of how to present results of sensitivity analyses (reproduced with permission).

Note for systematic reviewers. Critical appraisal frameworks

(eg, GRADE,” CINeMA®) facilitate transparent critical appraisal

and help systematic reviewers clearly communicate information.
We encourage using the descriptor ‘certainty’ instead of ‘quality’
when describing judgements.

Example of GRADE summary reporting and outcome
reporting in table format: ‘A summary of the quality of evidence,
based on risk of bias, study design, Cls and variability in results,
has been collated using the GRADE approach (table 3).

All outcomes were rated as very low or low quality [we recom-
mend systematic reviewers use the descriptor ‘certainty’ not
‘quality’] evidence demonstrating that the estimate of effect for
those outcomes is uncertain.”**
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OVErsus discussion/counselling
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O Versus no intervention
[ Exercises plus additional treatment versus additional only

Figure 6 Funnel plot for assessing publication bias (reproduced with
permission). SE, standard error; SMD, standardised mean difference.

Discussion

Item 23a: discussion

Provide a general interpretation of the results in the context of
other evidence.

Example: ‘There exist several other reviews, although
previous reviews have focused on fewer interventions. The
most important difference between our systematic review, and
previously published reviews is that we have a more stringent
assessment of the risk of bias and quality of included trials. This
is important because the strength of recommendations (eg, in
future guidelines) will be based on the quality of the evidence.

For exercise, our results are in line with the other reviews,
with the exception that we concluded that there is only very low-
quality evidence where other studies reported moderate or even
high or strong evidence. Two reviews evaluated scapula-focused
treatments, reporting moderate evidence, and significant but
clinically not relevant effects; whereas we did not separately
analyse the scapula-focused treatments.’”*

Discussion
Item 23b: discussion
Discuss any limitations of the evidence included in the review.

Example: ‘Overall, there was a lack of consistent high-quality
evidence to support nominating any particular movement quality
outcome as a lower extremity injury risk factor due to inadequate
reporting of concepts essential to establishing internal (how well
an experiment was carried out) and external (can the results be
applied to people and situations beyond the experiment) validity.
The biggest threats to internal validity were related to the possi-
bility of selection bias, and the reporting of, and adjustment
for, potential influence of factors such as sex, injury history and
training exposure.

Specifically, due to the lack of participant characteristic
reporting, it was often difficult to determine if the individ-
uals selected for a study differed systematically from those in
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Table 3 Example of how to present assessments of certainty in the body of evidence for each outcome

Anticipated absolute effects (95% Cl)

No of participants

Outcome Risk with control group  Risk with resistance exercise training (RCTs) Certainty
Cardiovascular morbidity/mortality ~ Could not be calculated due to lack of reporting.
Systolic blood pressure ST 115.45mm Hg MD 3.17 mm Hg lower (6.95 lower to 0.60 higher) 116 (4 RCTs) @DOOO VERY LOW *t#
(mm Hg) MT 122.8mm Hg MD 4.02 mm Hg lower (5.92 lower to 2.11 lower) 1456 (46 RCTs) @OOO VERY LOW *t1
LT 131.6mm Hg MD 5.08 mm Hg lower (10.04 lower to 0.13 higher) 366 (8 RCTs) OO0 LOW*$
Mean arterial pressure ST 86.5mm Hg MD 3.31 mm Hg lower (6.86 lower to 0.78 higher) 67 (3 RCTs) BHOOO VERY LOW* 1
(mm Hg) MT 79.6mm Hg MD 1.57 mm Hg lower (4.60 lower to 1.46 higher) 238 (10 RCTs) @OOO VERY LOW* 1+
Diastolic blood ST 65.2mm Hg MD 0.72 mm Hg lower (3.66 lower to 2.22 higher) 116 (4 RCTs) AOOO VERY LOW *t
pressure (mm Hg) MT 74.3mm Hg MD 1.73mm Hg lower (2.88 lower to 0.57 lower) 1418 (45 RCTs) DDOO LOW*#
T 76mm Hg MD 4.93 mm Hg lower (8.58 lower to 1.28 lower) 346 (7 RCTs) @DOOO VERY LOWtH#

Please refer to the original publication for the full results table; reproduced with permission.

Downgraded due to being a surrogate outcome .

*Downgraded due to potential for a recommendation or clinical course of action differing if the upper versus the lower boundary of the Cl represented the truth and/or a sample

size <400.
tPublication bias suspected after inspection of funnel plots.

tInconsistent due to high heterogeneity, non-overlap of Cl and/or markedly dissimilar point estimates.
LT, long term; MD, mean difference; MT, medium term; RCTs, randomised controlled trials; ST, short term.

the source population (selection bias). Equally important was
the consistent omission of the characteristics of those lost to
follow-up, which made it impossible to determine if partici-
pants lost to follow-up were systematically different from those
retained in a study. The inability to determine selection bias not
only questions the internal validity of several included studies,
it impacts the degree to which the findings of these studies can
be generalised to the larger population from which the samples
were drawn (external validity).””*

Discussion

Item 23c: discussion

Discuss any limitations of the review processes used; comment
on the potential impact of each limitation.

Example: “We planned threshold analysis as a quantitative
means to assess the robustness of network meta-analysis recom-
mendations to potential limitations in the evidence. We were
unable to use this approach because of substantial overlap in
credible intervals from the network meta-analysis. Due to overlap
in the intervals, no recommendations could be made, which is a
fundamental prerequisite to performing a valid threshold anal-
ysis. To comply with our protocol, we report threshold results
in (supplementary Web appendix), but chose to use GRADE to
interpret the evidence. We were not able to evaluate small study
bias due to too low number of trials. We found three completed
trials in trial registers; two are under review, and the publication
status of one trial is unknown.”*

Discussion

Item 23d: discussion

Discuss implications of the results for practice, policy, and make
recommendations for future research.

Example: ‘On average, patients with subacromial pain
syndrome reported reduced pain, and improved physical func-
tion and quality of life following both surgical and non-surgical
treatment. However, at up to 5 years, irrespective of treat-
ment, patients continued to report pain of an average of 1.5-3
on a scale of 0-10 points on a Visual Analogue Scale. Clini-
cians working in primary care who are treating patients with

subacromial pain syndrome should be aware that some patients
experience prolonged symptoms and consider care strategies to
support coping.

A placebo control helps answer the research question
‘is there a benefit of subacromial decompression surgery?’
because it minimises the risk of detection and performance
biases. Both sources of bias contribute to overestimation
of treatment effects by up to 20%. The largely consis-
tent findings of the unblinded studies leave little doubt
of the inference that subacromial decompression surgery
provides no important benefit to patients. The current
evidence provides no support for subacromial decompres-
sion surgery as an intervention providing important benefit
for patients with subacromial pain syndrome. High-quality
evidence indicates that surgery versus placebo surgery
confers no important benefit on pain and function—the
outcomes most important to patients. Considering the body
of evidence, further head-to-head comparisons of subacro-
mial decompression surgery compared with placebo surgery
or non-surgical management with the same population are
unlikely to change the results. Policymakers, funders and
clinicians should consider these results in their funding and
clinical decisions regarding the management of patients
with shoulder pain.

Our review was designed to assess the benefits and harms of
subacromial decompression surgery for managing subacromial
pain syndrome. To date, no trial has demonstrated benefit of
surgery for any clinical subgroup. In the future, subgroup claims
should be supported by data from well-conducted trials at low
risk of bias and the use of established criteria for credibility of
subgroup effects, ideally enhanced by IPD meta-analysis.

For harms we welcome well-performed observational studies
that specifically report harms after subacromial decompression
surgery separately from harms following other types of shoulder
surgery. Although the finding of no important benefit of surgery
is robust, the root cause of subacromial pain and the underlying
pathological process remain uncertain, as does the possible best
treatment—if such exists—for subacromial pain syndrome.
Network meta-analysis might provide information on this ques-
tion and provide hypotheses to be tested in future methodolog-
ically sound trials. Future triallists investigating any treatment
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for subacromial pain syndrome should adopt a common set of
outcomes, and the outcome measures should be standardised.”*!

Other information

Item 24a: registration and protocol

Provide registration information for the review, including register
name and registration number, or state that the review was not
registered.

Note for systematic reviewers. A systematic review
protocol is an important way for readers to check whether
the systematic review questions and methods have been
pre-specified and followed. The protocol guards against
bias introduced when too many decisions are made after
the data are analysed (eg, selective reporting and outcome
switching). Protocols may be (appropriately) modified
during the conduct of a systematic review (ensure the
registry record is updated when the protocol is modified).”
The PRISMA-P? checklist guides systematic reviewers on
developing a review protocol.

Example: ‘The study was registered at PROSPERO (ID
CRD42015024120)."*

Other information

Item 24b: registration and protocol

Indicate where the review protocol can be accessed, or state that
a protocol was not prepared.

Example: ‘[...] publicly available comprehensive study
protocol including data extraction forms was uploaded at the
following  website:  http://vbn.aau.dk/files/229186677/The_
effect_of the FIFA 11 _ prevention_programmes_on_the
overall injury_rate in_football a_systematic_review_and_
meta_analysis_version1_1.pdf**

Example: ‘This systematic review adhered to the [...] review
protocol, which was published prospectively.”* We prospectively
registered this systematic review in the International Prospec-
tive Register of Systematic Reviews (PROSPERO registration
number: CRD42016036788).”*

Other information

Item 24c: registration and protocol

Describe and explain any amendments to information provided
at registration or in the protocol.

Note for systematic reviewers. The PROSPERO database
(www.crd.york.ac.uk/PROSPERO) is an international
database of prospectively registered systematic reviews
with a health outcome. In addition to the PROSPERO
database, systematic reviewers have a range of options

to consider when deciding where to register a systematic
review. See box 4 for an overview.

Example:

‘Change between the protocol and published review

Following data extraction, as the majority of studies
reported patient-reported pain separately from function,
rather than reporting complete composite scores (eg,

Box 4 Options for prospectively registering systematic
review protocols

Preprint servers
Preprint servers are repositories of preliminary reports of
scientific work that are yet to complete a full peer review
process. The content of preprint servers precedes the formal
peer-review, typesetting, copyediting and publishing processes of
scientific journals. Currently, there is no cost to post a manuscript
on a preprint server.

Preprints are available open access and are typically assigned
a digital object identifier (DOI) by the server’s administrator.
The DOI protects authors’ intellectual property and allows
researchers to disseminate and cite work in manuscripts, grant
applications and curricula vitae.

medRyiv (www.medrxiv.org) accepts work in the medical,
clinical and related health science fields. SportRyiv (www.
sportrxiv.org) accepts work in the sport, exercise, performance
and health research fields. OSF Preprints is another alternative
for systematic reviewers wishing to obtain a DOI.

Open Science Framework

The Open Science Framework (OSF) is an online community,
curated by the Center for Open Science, that supports
researchers to collaborate and communicate. The platform allows
researchers (individuals and teams) to collate all resources, files,
data, statistical code and study protocols for a project. Edits to

a project are timestamped, and public projects are searchable.
Registering the work creates a time-stamped, read-only version
of a project, which can serve as a pre-registered protocol
because the files in a registration cannot be modified (the files in
a project can be modified).

Registered reports

Registered Reports are an alternative publishing format

that elevates the research question and study methods.
Approximately 275 biomedical journals offer Registered Reports
as a manuscript submission type. Registered Reports facilitate
peer review of study protocols, and the work is provisionally
accepted based on the research protocol (ie, before the results
are known).

The peer review process for Registered Reports occurs in two
stages: after the study is designed (protocol) and (for protocols
that are ‘accepted in principle’) after the data are collected,
analysed and interpreted (full manuscript). The purpose of
Registered Reports is to ensure authors’ reporting of their work
is consistent with the registered protocol. Registered Reports
ensures quality methods (via protocol peer review) and a
guarantee that the journal will publish the final version of the
systematic review, provided the authors remain true to the
protocol.

Institution repositories

Many university libraries offer repositories with the capacity
to assign a DOI to authors’ work at the preprint and postprint
stages.

Publishing the protocol

Some journals publish systematic review protocols (eg, BMJ
Open, Systematic Reviews). Journals typically do not consider
protocols for publication once data extraction has commenced.
Published protocols usually require prospective registration

of the systematic review with an appropriate platform (eg,
PROSPERO database or OSF).
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Consensus statement

KOOS-5), we modified our analysis plan to more compre-
hensively report pain, function and quality of life outcomes
separately. Similarly, the majority of studies reported either
6-month or 12-month outcome data (not both). Therefore,
to provide a more complete picture of early, medium and
long-term outcomes, we modified the time point at which
outcomes were report to: under 6 months, 6-12 months
and over 12 months, respectively. One included study did
not perform MRI in all patients prior to randomisation .”

Example:

‘Deviations from study registration and study protocol
‘Agreement by raters on risk of bias decisions for the
included randomised controlled studies was calculated as
a percentage of agreement and x values, and included in
the results. Since the secondary analysis concerning type
of programme showed that only the FIFA 11+ prevention
programme was effective in reducing injuries, all secondary
outcomes concerning lower limb, hamstring, knee and ankle
injuries were only analysed in relation to this programme.
Furthermore, a post hoc analysis on hip/groin injury in
relation to this programme was also included. Preplanned
secondary analyses on the incidence rate ratio in the
following subgroups: gender (male and female), and mean
age groups (youth (<19 years), seniors (19-30 years), old
girls/boys (31-39 years) and veterans (>39 years)) were not
conducted, as the included studies did not allow making
meaningful comparisons with only six studies, where studies
with male (n=3) and female participants (n=3) significantly
differed in the age group they targeted. The predefined
secondary analysis of compliance at team level was not
performed as all team-level data could not be obtained
from the corresponding authors of the included studies.
Instead, the preplanned analysis of the association between
prevention programme compliance and injury incidence was
further supported by a post hoc analysis of the association
between prevention programme compliance and the overall
injury incidence rate ratio from each study to accommo-
date for the risk of substantial variance in injury incidence
between studies due to other factors than the FIFA injury
prevention programmes.”*

Other information

Item 25: support

Describe sources of financial or non-financial support for
the review, and the role of the funders or sponsors in the
review.

Example: ‘This research received no grant from any
funding agency in the public, commercial or not-for-profit
sectors. [...] is supported and funded by the National Oste-
oporosis Society via the Linda Edwards Memorial PhD
Studentship.’”®

Other information
Item 26: competing interests
Declare any competing interests of review authors.

Example: ‘All authors have completed the ICM]JE uniform
disclosure form at (available on request from the corre-
sponding author) and declare: [...] has received personal
fees from Ossur, Flexion Therapeutics, Medivir, Teijin,

MerckSerono, Allergan, and Galapagos and is editor-in-chief
of Osteoarthritis and Cartilage; [...] has received personal
fees for lectures and royalties for books from Ossur, Finnish
Orthopedic Society, Studentlitteratur, and Munksgaard and
is an associate editor of Osteoarthritis and Cartilage; no
other relationships or activities that may appear to have
influenced the submitted work.”*®

Other information

Item 27: availability of data, code and other materials
Report which of the following are publicly available and
where they can be found: template data collection forms;
data extracted from included studies; data used for all
analyses; analytic code; any other materials used in the
review.

Example: ‘...a publicly available comprehensive study protocol
including data extraction forms was uploaded at the following
website: http://vbn.aau.dk/files/229186677/The_effect of the
FIFA 11 prevention_programmes_on_the overall injury rate
in_football_a_systematic_review_and_meta_analysis_version1_
1.pdf**

Example: ‘Data availability statement. Data are available in
a public, open access repository: https://osf.io/q24xh’”” [the
authors provide the dataset of included studies (with reasons
for excluding studies from meta-analysis), and a list of excluded
studies with reasons].

Note for systematic reviewers. We could not find any
examples in the sports and exercise medicine literature of
authors reporting the statistical code used for analyses. For
an example of how to report statistical code, please refer
to Supplementary Material 1) of Weideman et a/’®

PERSPECTIVES

All PRISMA 2020* items apply to systematic reviews in
the sport and exercise medicine, musculoskeletal rehabil-
itation, and sports science fields. However, some items
require more elaboration to promote implementation.
PERSIST is intended to support systematic reviewers to
implement PRISMA 2020 in their systematic reviews in the
sport and exercise medicine, musculoskeletal rehabilita-
tion, and sports science fields, and to promote transparent
reporting. Use PERSIST in parallel with the PRISMA 2020
Checklist* and Explanation and Elaboration,"" and with
the METHODS MATTER statement'® (as appropriate).
We encourage journal editors and reviewers in the relevant
fields to use PERSIiST to help them make informed judge-
ments about the quality and transparency of systematic
review reporting.

Researchers make many decisions at the various stages
of conducting a systematic review—from planning the
review, completing the search and analysis, and writing the
report.”’ Decisions include choosing search terms, which
data to extract, data pooling policies, choice of statistical
tests, among others.”” Poor reporting makes it impossible
for other researchers to replicate a systematic review, and a
systematic review that cannot be replicated has little value.
PERSiST and the PRISMA 2020 Statement and Checklist*
will help systematic reviewers deliver quality systematic
reviews in sport and exercise medicine, musculoskeletal
rehabilitation, and sports science.
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Summary box. Preferred Reporting Items for Systematic Reviews and Meta-Analyses 2020 for Abstracts checklist and

accompanying examples

Item 1: Identify the report as a systematic review.

Examp8I3e: ‘Effect of soft braces on pain and physical function in patients with knee osteoarthritis: systematic review with meta-
analyses.’

Item 2: Provide an explicit statement of the main objective(s) or question(s) the review addresses.

Example: ‘To systematically review and synthesize the effect of soft braces on pain, and self-reported and performance-based physical
function in patients with knee osteoarthritis.'®
Item 3: Specify the characteristics used as criteria for eligibility.

Example: ‘Randomised controlled trials examining the effectiveness of any treatment in patients with both insertional and/or
midportion Achilles tendinopathy. We excluded trials with V' <10 per treatment arm or investigating tendon ruptures.'*®
Item 4: Specify the information sources (eg, databases, registers) used to identify studies and the date when each was last searched.

Example: ‘The following electronic databases were searched from inception to April 20, 2016: The Cochrane Central Registry for
Controlled Trials (CENTRAL), PubMed, EMBASE, Cumulative Index to Nursing and Allied Health Literature, SPORTDiscus, Web of Science
and PEDro."®
Item 5: Specify the methods used to assess risk of bias in the included studies.

Example: ‘Two reviewers independently extracted data and assessed risk of bias with Risk of Bias Tool V.2. We used Grading of
Recommendations, Assessment, Development and Evaluation to appraise the strength of the evidence.”®

Example: ‘We used the Cochrane risk-of-bias tool for randomised controlled trials to assess risk of bias and the Grading of
Recommendations, Assessment, Development and Evaluation methodology to grade the certainty of evidence.””®
Item 6: Specify the methods used to present and synthesise results.

Example: ‘We pooled data for meta-analyses by length of follow-up, reported as mean differences or standardised mean differences
using random-effects wherever possible, or the fixed-effect model, where appropriate. If a meta-analysis was not possible, we synthesised
studies narratively.’®

Example: ‘Where the same outcome was assessed across different intervention types, we reported standardised effect sizes for findings
from single-study and multiple-study analyses to allow comparison of intervention effects across intervention types. To ease interpretation
of the effect size, we also reported the mean difference of effect sizes for single-study outcomes."®®

Example: ‘Rate ratios with 95% confidence intervals were calculated for rate of falls, risk ratios for dichotomous outcomes and
standardised mean difference for continuous outcomes. Data were pooled using a random effects model.”*®
Item 7: Give the total number of included studies and participants, and summarise relevant characteristics of studies.

Example: ‘Twenty studies comprising 2375 injuries from 1234 athletes (all males and mean age of 24 years) from different sports were
included. Internal (65%) and external loads (70%) were collected in more than half of the studies and the session-rating of perceived
exertion and total distance were the most commonly collected metrics. The acute chronic workload ratio was commonly calculated using
the coupled method (95%), 1:4 weekly blocks (95%) and subsequent week injury lag (80%). There were 14 different binning methods with
almost none of the studies using the same binning categories.”®’

Item 8: Present results for main outcomes, preferably indicating the number of included studies and participants for each. If meta-analysis
was done, report the summary estimate and confidence/credible interval. If comparing groups, indicate the direction of the effect (ie, which
group is favoured).

Example: ‘Overall, 42.7% (95% confidence interval (Cl): 18%, 69%) of patients passed return to sport (RTS) criteria, and 14.4% (95%
Cl: 8%, 21%) of those who passed experienced a second ACL injury (graft rupture or contralateral ACL injury). There was a nonsignificant
3% reduced risk of a second ACL injury after passing RTS criteria (risk difference, —3%; 95% Cl: —16%, 10%; I*=74%, p=0.61)."®
Item 9: Provide a brief summary of the limitations of the evidence included in the review (eg, study risk of bias, inconsistency and
imprecision).

Example: ‘The evidence rating of the Grading of Recommendations Assessment, Development and Evaluation scale was ‘very low
certainty’ due to imprecision and heterogeneity of the pooled risk difference estimate.’®
Item 10: Provide a general interpretation of the results and important implications.

Example: ‘In our living network meta-analysis no trials were at low risk of bias and there was large uncertainty in the comparative
estimates. For midportion Achilles tendinopathy, wait-and-see is not recommended as all active treatments seemed superior at 3-month
follow-up. There seems to be no clinically relevant difference in effectiveness between different active treatments at either 3-month or
12-month follow-up. As exercise therapy is easy to prescribe, can be of low cost and has few harms, clinicians could consider starting
treatment with a calf-muscle exercise programme.”*

Item 11: Specify the primary source of funding for the review.

Example: ‘Funding: This research received a grant from the Dutch Association of Medical Specialists to develop a clinical guideline for
the treatment of patients with Achilles tendinopathy. The Dutch Patient Federation is involved in this guideline development and assisted
in sending out patient surveys.’

Competing interests: [...] led a research project in collaboration with Pfizer (project ended 31 December 2018). Pfizer part-funded a
junior researcher. The projects were purely methodological, using historical data on pharmacological treatments for pain relief.*>

Example: ‘Funding: The authors have not declared a specific grant for this research from any funding agency in the public, commercial
or not-for-profit sectors.'®
Item 12: Provide the register name and registration number.

Example: ‘Prospero registration: CRD42018086467.’

1ybuAdos Aq
payoaloid “Areiqr] Ausianiun Biogley ye g0z ‘T Arenigad uo jwodfwq-wslg//:dny woly papeojumoq 120z 1990300 8 U0 L86E0T-TZ02-SHOdsI0/9eTT 0T se payslignd 1sily :paiAl sHods (g

192 Ardern CL, et al. Br J Sports Med 2022;56:175-195. doi:10.1136/bjsports-2021-103987


http://bjsm.bmj.com/

Consensus statement

Author affiliations

"Musculoskeletal & Sports Injury Epidemiology Center, Sophiahemmet University,
Stockholm, Sweden

Sport and Exercise Medicine Research Centre, La Trobe University, Melbourne,
Victoria, Australia

3Department of Family Practice, University of British Columbia, Vancouver, British
Columbia, Canada

*School of Public Health, Physiotherapy and Sports Science, University College
Dublin, Dublin, Ireland

>Clinical Research, Clinica do Dragao, Espregueira-Mendes Sports Centre - FIFA
Medical Centre of Excellence, Porto, Portugal

SPorto Biomechanics Laboratory (LABIOMEP), Faculty of Sports, University of Porto,
Porto, Portugal

"Aspetar Sports Groin Pain Centre, Aspetar Orthopaedic & Sports Medicine Hospital,
Doha, Qatar

®Department of Orthopaedics and Sports Medicine, Erasmus MC University Medical
Center, Rotterdam, The Netherlands

9Sport Medicine and Exercise Clinic Haarlem (SBK), Haarlem, The Netherlands
"Centre for Hip Health and Mobility, University of British Columbia, Vancouver,
British Columbia, Canada

"TSMI, Department of Health Science and Technology, Aalborg University, Aalborg,
Denmark

"Center for General Practice, Aalborg University, Aalborg, Denmark

BFaculty of Health, University of Technology Sydney, Sydney, New South Wales,
Australia

"Sports Medicine, Aspetar Orthopaedic and Sports Medicine Hospital, Doha, Qatar
"*Department for Continuing Education, University of Oxford, Oxford, UK

"lnstitute for Musculoskeletal Health, Sydney School of Public Health, The University
of Sydney, Sydney, New South Wales, Australia

" Academic Center for Evidence Based Sports Medicine, Amsterdam UMC, University
of Amsterdam, Amsterdam, The Netherlands

"8Charles Perkins Centre, School of Health Sciences, University of Sydney, Sydney,
New South Wales, Australia

19University of Queensland School of Health and Rehabilitation Sciences:
Physiotherapy, The University of Queensland, Brisbane, Queensland, Australia
2Department of Physical Therapy, Faculty of Medicine, The University of British
Columbia, Vancouver, British Columbia, Canada

1 Arthritis Research Canada, Vancouver, British Columbia, Canada

Doctor of Physical Therapy Program, Tufts University School of Medicine, Tufts
University, Boston, Massachusetts, USA

BSchool of Medicine, Dentistry and Biomedical Sciences, Centre for Public Health,
Queen'’s University, Belfast, UK

Centre for Journalology, Clinical Epidemiology Program, Ottawa Hospital Research
Institute, Ottawa, Ontario, Canada

55chool of Public Health and Preventive Medicine, Monash University, Melbourne,
Victoria, Australia

%5chool of Kinesiology, University of British Columbia, Vancouver, British Columbia,
Canada

Canadian Institutes of Health Research-Institute of Musculoskeletal Health,
Vancouver, British Columbia, Canada

Correction notice This article has been corrected since it published Online First.
Affiliation 6 has been updated.

Twitter Clare L Ardern @clare_ardern, Fionn Bittner @peanutbuttner,

Renato Andrade @Renato_Physio, Sinead Holden @Sinead_Holden, Franco M
Impellizzeri @francoimpell, Eamonn Delahunt @EamonnDelahunt, H Paul Dijkstra
@DrPaulDijkstra, Stephanie Mathieson @DrSMathieson, Catherine Sherrington
@CathieSherr, Emmanuel Stamatakis @M_Stamatakis, Bill Vicenzino @Bill_
Vicenzino, Jackie L Whittaker @jwhittak_physio, Karim M Khan @KarimKhan_IMHA
and Marinus Winters @marinuswinters

Contributors CLA, MW, FB and RA proposed the idea for PERSIST, and planned
and coordinated the project.The PERSIST Working Group is: RA, CLA, MCA, FB, ED,
HPD, SH, FMI, KMK, SM, MSR, GR, CS, ES, BV, AW, JLW, MW and AAW. RA, MCA, SH,
FMI and AW led and coordinated the PERSIST Working Group teams in identifying
and appraising examples. The PERSIST advisory panel is: MC, DM and MJP. CLA and
MW wrote the first draft of the manuscript; all authors contributed to reviewing,
editing and revising the manuscript, and approved the final submitted version. CLA
is the project lead and guarantor.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests RA, MCA, FB, MC, SH, FMI, SM, MSR, GS, BV, JLW, MW and
AAW declare they have no competing interests. CLA was a Deputy Editor (Systematic
Reviews) for BJSM from 2016 to 2018. ED, HPD and AW are associate editors for
BJSM. MCA was a member of the BJSM editorial board from 2008 to 2020. KMK
was Editor-in-Chief of BJSM from 2008 to 2020. He holds no position with the BJSM

or the BMJ Group at present (September 2021). DM is Chair of the PRISMA group,
led the PRISMA 2009 statement and co-led the PRISMA 2020 statement. MJP co-led
the PRISMA 2020 statement. ES was editor of BJSM from 2017 to 2020, and editor-
in-chief of BMJ Open Sport & Exercise Medicine from 2019 to 2020. He is a senior
adviser to BJSM (September 2021).

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 iDs

Clare L Ardern http://orcid.org/0000-0001-8102-363 1

Fionn Biittner http://orcid.org/0000-0002-5987-3063

Renato Andrade http://orcid.org/0000-0002-7636-7816
Adam Weir http://orcid.org/0000-0003-0861-662X

Maureen C Ashe http://orcid.org/0000-0002-6820-4435
Sinead Holden http://orcid.org/0000-0002-7314-2152

Franco M Impellizzeri http://orcid.org/0000-0002-1703-2573
Eamonn Delahunt http://orcid.org/0000-0001-5449-5932

H Paul Dijkstra http://orcid.org/0000-0003-3166-1357
Stephanie Mathieson http://orcid.org/0000-0002-7335-8842
Catherine Sherrington http://orcid.org/0000-0001-8934-4368
Emmanuel Stamatakis http://orcid.org/0000-0001-7323-3225
Bill Vicenzino http://orcid.org/0000-0003-0253-5933

Jackie L Whittaker http://orcid.org/0000-0002-6591-4976
Alexis A Wright http://orcid.org/0000-0002-8429-0775

Mike Clarke http://orcid.org/0000-0002-2926-7257

Karim M Khan http://orcid.org/0000-0002-9976-0258
Marinus Winters http://orcid.org/0000-0001-5742-7441

REFERENCES

1 Sackett DL, Rosenberg WM, Gray JA, et al. Evidence based medicine: what it is and
what it isn't. BMJ 1996;312:71-2.

2 Pussegoda K, Turner L, Garritty C, et al. Systematic review adherence to
methodological or reporting quality. Syst Rev 2017;6:131.

3 Page MJ, Shamseer L, Altman DG, et al. Epidemiology and reporting characteristics
of systematic reviews of biomedical research: a cross-sectional study. PLoS Med
2016;13:1002028.

4 Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. BM/ 2021;372:n71.

5 Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. Int J Surg 2021,88:105906.

6 Page MJ, McKenzie JE, Bossuyt PM. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. J Clin Epidemiol 2021;134.

7 Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. Syst Rev 2021;10:89.

8 Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. PLoS Med 2021;18:1003583.

9 Page MJ, McKenzie JE, Bossuyt PM, et al. Updating guidance for reporting
systematic reviews: development of the PRISMA 2020 statement. J Clin Epidemiol
2021;134:103-12.

10 Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items for systematic reviews
and meta-analyses: the PRISMA statement. BMJ 2009;339:b2535.

11 Page MJ, Moher D, Bossuyt PM, et al. PRISMA 2020 explanation and elaboration:
updated guidance and exemplars for reporting systematic reviews. BM/
2021;372:n160.

12 Blom JW, Muth C, Glasziou P, et al. Describing deprescribing trials better: an
elaboration of the CONSORT statement. J Clin Epidemiol 2020;127:87-95.

13 Nielsen Rasmus @stergaard, Shrier I, Casals M, et al. Statement on methods in sport
injury research from the first methods matter meeting, Copenhagen, 2019. J Orthop
Sports Phys Ther 2020;50:226-33.

14 loannidis J. Next-generation systematic reviews: prospective meta-analysis,
individual-level data, networks and umbrella reviews. Br J Sports Med
2017;51:1456-8.

15 Hutton B, Salanti G, Caldwell DM, et al. The PRISMA extension statement for
reporting of systematic reviews incorporating network meta-analyses of health care
interventions: checklist and explanations. Ann Intern Med 2015;162:777-84.

16 Stewart LA, Clarke M, Rovers M, et al. Preferred reporting items for systematic review
and meta-analyses of individual participant data: the PRISMA-IPD statement. JAMA
2015;313:1657-65.

Ardern CL, et al. Br J Sports Med 2022;56:175-195. doi:10.1136/bjsports-2021-103987

193

1ybuAdos Aq
pajoal0ld “Areiqr Ausisniun Biogrey 1e zzoz ‘Tz Arenigad uo jwod fwg wslg/:dny wouy papeojumoq "TZ0Z 1840100 8 U0 /86E0T-TZ0Z-SHOodsIQ/9ETT 0T Se paysiignd 1s1y :pajN sUods [ ig


https://twitter.com/clare_ardern
https://twitter.com/peanutbuttner
https://twitter.com/Renato_Physio
https://twitter.com/Sinead_Holden
https://twitter.com/francoimpell
https://twitter.com/EamonnDelahunt
https://twitter.com/DrPaulDijkstra
https://twitter.com/DrSMathieson
https://twitter.com/CathieSherr
https://twitter.com/M_Stamatakis
https://twitter.com/Bill_Vicenzino
https://twitter.com/Bill_Vicenzino
https://twitter.com/jwhittak_physio
https://twitter.com/KarimKhan_IMHA
https://twitter.com/marinuswinters
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-8102-3631
http://orcid.org/0000-0002-5987-3063
http://orcid.org/0000-0002-7636-7816
http://orcid.org/0000-0003-0861-662X
http://orcid.org/0000-0002-6820-4435
http://orcid.org/0000-0002-7314-2152
http://orcid.org/0000-0002-1703-2573
http://orcid.org/0000-0001-5449-5932
http://orcid.org/0000-0003-3166-1357
http://orcid.org/0000-0002-7335-8842
http://orcid.org/0000-0001-8934-4368
http://orcid.org/0000-0001-7323-3225
http://orcid.org/0000-0003-0253-5933
http://orcid.org/0000-0002-6591-4976
http://orcid.org/0000-0002-8429-0775
http://orcid.org/0000-0002-2926-7257
http://orcid.org/0000-0002-9976-0258
http://orcid.org/0000-0001-5742-7441
http://dx.doi.org/10.1136/bmj.312.7023.71
http://dx.doi.org/10.1186/s13643-017-0527-2
http://dx.doi.org/10.1371/journal.pmed.1002028
http://dx.doi.org/10.1136/bmj.n71
http://dx.doi.org/10.1016/j.ijsu.2021.105906
http://dx.doi.org/10.1016/j.jclinepi.2021.03.001
http://dx.doi.org/10.1186/s13643-021-01626-4
http://dx.doi.org/10.1371/journal.pmed.1003583
http://dx.doi.org/10.1016/j.jclinepi.2021.02.003
http://dx.doi.org/10.1136/bmj.b2535
http://dx.doi.org/10.1136/bmj.n160
http://dx.doi.org/10.1016/j.jclinepi.2020.07.011
http://dx.doi.org/10.2519/jospt.2020.9876
http://dx.doi.org/10.2519/jospt.2020.9876
http://dx.doi.org/10.1136/bjsports-2017-097621
http://dx.doi.org/10.7326/M14-2385
http://dx.doi.org/10.1001/jama.2015.3656
http://bjsm.bmj.com/

Consensus statement

17 Tricco AG, Lillie E, Zarin W, et al. PRISMA extension for scoping reviews (PRISMA-ScR): 44 Higgins JP, Thomas J, Chandler J. Cochrane Handbook for systematic reviews of
checklist and explanation. Ann Intern Med 2018;169:467-73. interventions: version 6.1 (updated September 2020). Cochrane, 2020. https:/

18 Mclnnes MDF, Moher D, Thombs BD, et al. Preferred reporting items for a systematic training.cochrane.org/handbook
review and meta-analysis of diagnostic test accuracy studies: the PRISMA-DTA 45 van der Vlist AC, Winters M, Weir A, et al. Which treatment is most effective for
statement. JAMA 2018;319:388-96. patients with Achilles tendinopathy? A living systematic review with network meta-

19 Zorzela L, Loke YK, loannidis JP, et al. PRISMA harms checklist: improving harms analysis of 29 randomised controlled trials. Br J Sports Med 2021;55:249-56.
reporting in systematic reviews. BM/ 2016;352:1157. 46 Thorlund JB, Juhl CB, Roos EM, et a/. Arthroscopic surgery for degenerative knee:

20 Welch V, Petticrew M, Tugwell P, et al. PRISMA-Equity 2012 extension: reporting systematic review and meta-analysis of benefits and harms. BM/ 2015;350:h2747.
guidelines for systematic reviews with a focus on health equity. PLoS Med 47 Ekas GR, Ardern CL, Grindem H, et a/. Evidence too weak to guide surgical treatment
2012;9:e1001333. decisions for anterior cruciate ligament injury: a systematic review of the risk of new

21 WelchV, Petticrew M, Petkovic J, et al. Extending the PRISMA statement to equity- meniscal tears after anterior cruciate ligament injury. Br J Sports Med 2020;54:520-7.
focused systematic reviews (PRISMA-E 2012): explanation and elaboration. Int J 48 @iestad BE, Juhl CB, Eitzen |, et al. Knee extensor muscle weakness is a risk factor
Equity Health 2015;14:92. for development of knee osteoarthritis. A systematic review and meta-analysis.

22 Moher D, Shamseer L, Clarke M, et al. Preferred reporting items for systematic review Osteoarthritis Cartilage 2015;23:171-7.
and meta-analysis protocols (PRISMA-P) 2015 statement. Syst Rev 2015;4:1. 49 Schulz JM, Birmingham TB, Atkinson HF, et al. Are we missing the target? Are

23 Shamseer L, Moher D, Clarke M, et al. Preferred reporting items for systematic review we aiming too low? What are the aerobic exercise prescriptions and their effects
and meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BM/ on markers of cardiovascular health and systemic inflammation in patients with
2015;350:97647. knee osteoarthritis? A systematic review and meta-analysis. Br J Sports Med

24 Babatunde 00, Legha A, Littlewood C, et al. Comparative effectiveness of treatment 2020;54:771-5.
options for plantar heel pain: a systematic review with network meta-analysis. Br J 50 Montalvo AM, Schneider DK, Silva PL, et al. "What's my risk of sustaining an ACL
Sports Med 2019;53:182-94. injury while playing football (soccer)?” a systematic review with meta-analysis. Br J

25 Steuri R, Sattelmayer M, Elsig S, et al. Effectiveness of conservative interventions including Sports Med 2019;53:1333-40.
exercise, manual therapy and medical management in adults with shoulder impingement: 51 Thorlund JB, @stengaard L, Cardy N, et al. Trajectory of self-reported pain and function
a systematic review and meta-analysis of RCTs. Br J Sports Med 2017;51:1340-7. and knee extensor muscle strength in young patients undergoing arthroscopic surgery for

26 McClean G, Riding NR, Ardern CL, et a/. Electrical and structural adaptations of the meniscal tears: a systematic review and meta-analysis. J Sci Med Sport 2017;20:712-7.
paediatric athlete’s heart: a systematic review with meta-analysis. Br J Sports Med 52 Nejstgaard CH, Bero L, Hrobjartsson A, et al. Association between conflicts of interest
2018:52:230. and favourable recommendations in clinical guidelines, Advisory Committee reports,

27 Munn Z, Stern C, Aromataris E, et a/. What kind of systematic review should | opinion pieces, and narrative reviews: systematic review. BMJ 2020;371:m4234.
conduct? A proposed typology and guidance for systematic reviewers in the medical 53 Bricca A, Harris LK, Jager M, et al. Benefits and harms of exercise therapy in people
and health sciences. BMC Med Res Methodol 2018;18:5. with multimorbidity: a systematic review and meta-analysis of randomised controlled

28 Karanasios S, Korakakis V, Whiteley R, et al. Exercise interventions in lateral elbow trials. Ageing Res Rev 2020;63:101166.
tendinopathy have better outcomes than passive interventions, but the effects are 54 Grindem H, Mansournia MA, @iestad BE, et al. Was it a good idea to combine the
small: a systematic review and meta-analysis of 2123 subjects in 30 trials. Br J Sports studies? Why clinicians should care about heterogeneity when making decisions
Med 2021;55:477-85. based on systematic reviews. Br J Sports Med 2019;53:399-401.

29 Niemeijer A, Lund H, Stafne SN, et a/. Adverse events of exercise therapy in 55 Culvenor AG, @iestad BE, Hart HF. et a/. Prevalence of knee osteoarthritis features on
randomised controlled trials: a systematic review and meta-analysis. Br J Sports Med magnetic resonance imaging in asymptomatic uninjured adults: a systematic review
2020;54:1073-80. and meta-analysis. Br J Sports Med 2019;53:1268-78.

30 Winters M, Weir A. Grey matters; on the importance of publication bias in systematic 56 Hopewell S, Copsey B, Nicolson P, et a/. Multifactorial interventions for preventing falls
reviews. Br J Sports Med 2017,51:488-9. in older people living in the community: a systematic review and meta-analysis of 41

31 Lefebvre C, Glanville J, Briscoe S. Chapter 4: Searching for and selecting studies. In: trials and almost 20 000 participants. Br J Sports Med 2020;54:1340-50.

Higgins JPT, Thomas J, Chandler J, eds. Cochrane Handbook for systematic reviews of 57 Deeks JJ, Higgins JPT, Altman DG. Chapter 10: Analysing data and undertaking meta-
interventions version 6.1 (updated September 2020). Cochrane, 2020. www.training. analyses. In: Higgins JPT, Thomas J, Chandler J, et al, eds. Cochrane Handbook for
cochrane.org/handbook systematic reviews of interventions version 6.1 (updated September 2020). Cochrane,

32 Rethlefsen ML, Farrell AM, Osterhaus Trzasko LC, et al. Librarian co-authors correlated 2020. www.training.cochrane.org/handbook
with higher quality reported search strategies in general internal medicine systematic 58 Jayedi A, Soltani S, Zargar MS, et al. Central fatness and risk of all cause mortality:
reviews. J Clin Epidemiol 2015;68:617-26. systematic review and dose-response meta-analysis of 72 prospective cohort studies.

33 Wieland LS, Skoetz N, Pilkington K, et al. Yoga treatment for chronic non-specific low BMJ 2020;370:m3324.
back pain. Cochrane Database Syst Rev 2017;1:Cd010671. 59 Burge AT, Cox NS, Abramson MJ, et al. Interventions for promoting physical activity in

34 Andrade R, Pereira R, van Cingel R, et al. How should clinicians rehabilitate patients people with chronic obstructive pulmonary disease (COPD). Cochrane Database Syst
after ACL reconstruction? A systematic review of clinical practice guidelines (CPGs) Rev 2020;4:CD012626.
with a focus on quality appraisal (AGREE I1). Br J Sports Med 2020;54:512-9. 60 Palmer JS, Monk AP, Hopewell S, et al. Surgical interventions for symptomatic mild to

35 Rethlefsen ML, Kirtley S, Waffenschmidt S, et al. PRISMA-S: an extension to the moderate knee osteoarthritis. Cochrane Database Syst Rev 2019;7:CD012128.
PRISMA statement for reporting literature searches in systematic reviews. Syst Rev 61 Papasawvas T, Bonow RO, Alhashemi M, et a/. Depression symptom severity and
2021;10:39. cardiorespiratory fitness in healthy and depressed adults: a systematic review and

36 McGowan J, Sampson M, Salzwedel DM, et a/. PRESS Peer Review of Electronic meta-analysis. Sports Med 2016;46:219-30.

Search Strategies: 2015 Guideline Statement. J Clin Epidemiol 2016;75:40-6. 62 In: Schiinemann H, Brozek J, Guyatt G, et al, eds. GRADE handbook for grading quality

37 Spry C, Mierzwinski-Urban M. The impact of the peer review of literature search of evidence and strength of recommendations. The GRADE Working Group, 2013.
strategies in support of rapid review reports. Res Synth Methods 2018;9:521-6. https://gdt.gradepro.org/app/handbook/handbook.html

38 Ishei L, Krommes K, Husted RS, et al. Diagnosis, prevention and treatment of common 63 Nikolakopoulou A, Higgins JPT, Papakonstantinou T, et a/. CINeMA: an approach
lower extremity muscle injuries in sport - grading the evidence: a statement paper for assessing confidence in the results of a network meta-analysis. PLoS Med
commissioned by the Danish Society of Sports Physical Therapy (DSSF). Br J Sports 2020;17:€1003082.

Med 2020;54:528-37. 64 Ashton RE, Tew GA, Aning JJ, et al. Effects of short-term, medium-term and long-term

39 Reiman MP, Sylvain J, Loudon JK, et al. Return to sport after open and resistance exercise training on cardiometabolic health outcomes in adults: systematic
microdiscectomy surgery versus conservative treatment for lumbar disc herniation: a review with meta-analysis. Br J Sports Med 2020;54:341-8.
systematic review with meta-analysis. Br J Sports Med 2016;50:221-30. 65 Grassi A, Ardern CL, Marcheggiani Muccioli GM, et al. Does revision ACL

40 Thorborg K, Krommes KK, Esteve E, et al. Effect of specific exercise-based football reconstruction measure up to primary surgery? A meta-analysis comparing patient-
injury prevention programmes on the overall injury rate in football: a systematic reported and clinician-reported outcomes, and radiographic results. Br J Sports Med
review and meta-analysis of the FIFA 11 and 11+ programmes. Br J Sports Med 2016;50:716-24.
2017:51:562-71. 66 Hoffmann TC, Glasziou PP, Boutron |, et al. Better reporting of interventions: template

41 Lahdeoja T, Karjalainen T, Jokihaara J, et al. Subacromial decompression surgery for for intervention description and replication (TIDieR) checklist and guide. BMJ
adults with shoulder pain: a systematic review with meta-analysis. Br J Sports Med 2014;348:91687.
2020:54:665-73. 67 Garcia-Hermoso A, Ramirez-Vélez R, Ramirez-Campillo R, et al. Concurrent aerobic

42 Biittner F, Winters M, Delahunt E, et al. Identifying the “incredible’! Part 1: assessing plus resistance exercise versus aerobic exercise alone to improve health outcomes
the risk of bias in outcomes included in systematic reviews. Br J Sports Med in paediatric obesity: a systematic review and meta-analysis. Br J Sports Med
2020;54:798-800. 2018;52:161-6.

43 Bittner F, Winters M, Delahunt E, et al. Identifying the ‘incredible’! Part 2: Spot 68 Mosler AB, Agricola R, Weir A, et al. Which factors differentiate athletes with hip/groin
the difference - a rigorous risk of bias assessment can alter the main findings of a pain from those without? A systematic review with meta-analysis. Br J Sports Med
systematic review. Br J Sports Med 2020;54:801-8. 2015;49:810.

194 Ardern CL, et al. Br J Sports Med 2022;56:175-195. doi:10.1136/bjsports-2021-103987

1ybuAdos Aq
pajoal0ld “Areiqr Ausisniun Biogrey 1e zzoz ‘Tz Arenigad uo jwod fwg wslg/:dny wouy papeojumoq "TZ0Z 1840100 8 U0 /86E0T-TZ0Z-SHOodsIQ/9ETT 0T Se paysiignd 1s1y :pajN sUods [ ig


http://dx.doi.org/10.7326/M18-0850
http://dx.doi.org/10.1001/jama.2017.19163
http://dx.doi.org/10.1136/bmj.i157
http://dx.doi.org/10.1371/journal.pmed.1001333
http://dx.doi.org/10.1186/s12939-015-0219-2
http://dx.doi.org/10.1186/s12939-015-0219-2
http://dx.doi.org/10.1186/2046-4053-4-1
http://dx.doi.org/10.1136/bmj.g7647
http://dx.doi.org/10.1136/bjsports-2017-098998
http://dx.doi.org/10.1136/bjsports-2017-098998
http://dx.doi.org/10.1136/bjsports-2016-096515
http://dx.doi.org/10.1136/bjsports-2016-097052
http://dx.doi.org/10.1186/s12874-017-0468-4
http://dx.doi.org/10.1136/bjsports-2020-102525
http://dx.doi.org/10.1136/bjsports-2020-102525
http://dx.doi.org/10.1136/bjsports-2018-100461
http://dx.doi.org/10.1136/bjsports-2016-096679
www.training.cochrane.org/handbook
www.training.cochrane.org/handbook
http://dx.doi.org/10.1016/j.jclinepi.2014.11.025
http://dx.doi.org/10.1002/14651858.CD010671.pub2
http://dx.doi.org/10.1136/bjsports-2018-100310
http://dx.doi.org/10.1186/s13643-020-01542-z
http://dx.doi.org/10.1016/j.jclinepi.2016.01.021
http://dx.doi.org/10.1002/jrsm.1330
http://dx.doi.org/10.1136/bjsports-2019-101228
http://dx.doi.org/10.1136/bjsports-2019-101228
http://dx.doi.org/10.1136/bjsports-2015-094691
http://dx.doi.org/10.1136/bjsports-2016-097066
http://dx.doi.org/10.1136/bjsports-2018-100486
http://dx.doi.org/10.1136/bjsports-2019-100806
http://dx.doi.org/10.1136/bjsports-2019-101675
https://training.cochrane.org/handbook
https://training.cochrane.org/handbook
http://dx.doi.org/10.1136/bjsports-2019-101872
http://dx.doi.org/10.1136/bmj.h2747
http://dx.doi.org/10.1136/bjsports-2019-100956
http://dx.doi.org/10.1016/j.joca.2014.10.008
http://dx.doi.org/10.1136/bjsports-2018-100231
http://dx.doi.org/10.1136/bjsports-2016-097261
http://dx.doi.org/10.1136/bjsports-2016-097261
http://dx.doi.org/10.1016/j.jsams.2017.02.004
http://dx.doi.org/10.1136/bmj.m4234
http://dx.doi.org/10.1016/j.arr.2020.101166
http://dx.doi.org/10.1136/bjsports-2018-099516
http://dx.doi.org/10.1136/bjsports-2018-099257
http://dx.doi.org/10.1136/bjsports-2019-100732
www.training.cochrane.org/handbook
http://dx.doi.org/10.1136/bmj.m3324
http://dx.doi.org/10.1002/14651858.CD012626.pub2
http://dx.doi.org/10.1002/14651858.CD012626.pub2
http://dx.doi.org/10.1002/14651858.CD012128.pub2
http://dx.doi.org/10.1007/s40279-015-0409-5
https://gdt.gradepro.org/app/handbook/handbook.html
http://dx.doi.org/10.1371/journal.pmed.1003082
http://dx.doi.org/10.1136/bjsports-2017-098970
http://dx.doi.org/10.1136/bjsports-2015-094948
http://dx.doi.org/10.1136/bmj.g1687
http://dx.doi.org/10.1136/bjsports-2016-096605
http://dx.doi.org/10.1136/bjsports-2015-094602
http://bjsm.bmj.com/

Consensus statement

69

70

A

72

73

74

75

76

77

78

79

80

Gouttebarge V, Castaldelli-Maia JM, Gorczynski P, et al. Occurrence of mental health
symptoms and disorders in current and former elite athletes: a systematic review and
meta-analysis. Br J Sports Med 2019;53:700-6.

Wright AA, Taylor JB, Ford KR, et al. Risk factors associated with lower extremity
stress fractures in runners: a systematic review with meta-analysis. Br J Sports Med
2015;49:1517-23.

Verhagen AP, Bierma-Zeinstra SM, Burdorf A. Conservative interventions for treating
work-related complaints of the arm, neck or shoulder in adults. Cochrane Database
Syst Rev 2013;2013:CD008742.

Whittaker JL, Booysen N, de la Motte S, et al. Predicting sport and occupational lower
extremity injury risk through movement quality screening: a systematic review. Br J
Sports Med 2017;51:580-5.

Andrade R, Pereira R, Weir A. Zombie reviews taking over the Prospero systematic
review registry. /t's time to fight back! Br J Sports Med 2019;53:919-21.

Ekds GR, Ardern C, Grindem H, et a/. New meniscal tears after ACL injury: what is the
risk? A systematic review protocol. Br J Sports Med 2018;52:386.

Abram SGF, Hopewell S, Monk AP, et al. Arthroscopic partial meniscectomy for
meniscal tears of the knee: a systematic review and meta-analysis. Br J Sports Med
2020;54:652-63.

Antoniak AE, Greig CA. The effect of combined resistance exercise training and
vitamin D, supplementation on musculoskeletal health and function in older adults: a
systematic review and meta-analysis. BMJ Open 2017;7:e014619.

Gianola S, Bargeri S, Del Castillo G, et al. Effectiveness of treatments for acute and
subacute mechanical non-specific low back pain: a systematic review with network
meta-analysis. Br J Sports Med 2021. doi:10.1136/bjsports-2020-103596. [Epub
ahead of print: 13 Apr 2021].

Weideman AM, Tapia-Maltos MA, Johnson K, et al. Meta-Analysis of the age-
dependent efficacy of multiple sclerosis treatments. Front Neurol 2017;8:577.

Bero L. Getting the systematic review basics right helps clinical practice: 4 common
pitfalls for systematic review authors to avoid. Br J Sports Med 2019;53:6-8.
McKenzie JE, Brennan SE. Synthesizing and presenting findings using other methods.
In: Higgins JPT, Thomas J, Chandler J, et al, eds. Cochrane Handbook for systematic

81

82

83

84

85

86

87

88

89

reviews of interventions version 6.1 (updated September 2020). 2020. Cochrane.
https://trainingcochraneorg/handbook

Chaimani A, Caldwell DM, Li T. Chapter 11: Undertaking network meta-analyses. In:
Higgins JPT, Thomas J, Chandler J, eds. Cochrane Handbook for systematic reviews of
interventions version 6.1 (updated September 2020). Cochrane, 2020. www.training.
cochrane.org/handbook

Tierney JF, Stewart LA, Clarke M. Chapter 26: Individual participant data. In: Higgins
JPT, Thomas J, Chandler J, et al, eds. Cochrane Handbook for systematic reviews of
interventions, version 6.1 (updated September 2020). Cochrane, 2020. www.training.
cochrane.org/handbook

Cudejko T, van der Esch M, van der Leeden M, et al. Effect of soft braces on pain and
physical function in patients with knee osteoarthritis: systematic review with meta-
analyses. Arch Phys Med Rehabil 2018;99:153-63.

Winters M, Holden S, Lura CB, et al. Comparative effectiveness of treatments for
patellofemoral pain: a living systematic review with network meta-analysis. Br J Sports
Med 2020. doi:10.1136/bjsports-2020-102819. [Epub ahead of print: 26 Oct 2020].
McGettigan M, Cardwell CR, Cantwell MM, et al. Physical activity interventions for
disease-related physical and mental health during and following treatment in people
with non-advanced colorectal cancer. Cochrane Database Syst Rev 2020;5:CD012864.
Martin A, Booth JN, Laird Y, et al. Physical activity, diet and other behavioural
interventions for improving cognition and school achievement in children and adolescents
with obesity or overweight. Cochrane Database Syst Rev 2018;3:CD009728.

Andrade R, Wik EH, Rebelo-Marques A, et al. Is the acute: chronic workload ratio
(ACWR) associated with risk of time-loss injury in professional team sports? A
systematic review of methodology, variables and injury risk in practical situations.
Sports Med 2020;50:1613-35.

Losciale JM, Zdeb RM, Ledbetter L, et al. The association between passing return-to-
sport criteria and second anterior cruciate ligament injury risk: a systematic review
with meta-analysis. J Orthop Sports Phys Ther 2019;49:43-54.

Green B, Bourne MN, van Dyk N, et a/. Recalibrating the risk of hamstring strain
injury (HSI): a 2020 systematic review and meta-analysis of risk factors for index and
recurrent hamstring strain injury in sport. Br J Sports Med 2020;54:1081-8.

Ardern CL, et al. Br J Sports Med 2022;56:175-195. doi:10.1136/bjsports-2021-103987

)
ul

1ybuAdos Aq
pajoal0ld “Areiqr Ausisniun Biogrey 1e zzoz ‘Tz Arenigad uo jwod fwg wslg/:dny wouy papeojumoq "TZ0Z 1840100 8 U0 /86E0T-TZ0Z-SHOodsIQ/9ETT 0T Se paysiignd 1s1y :pajN sUods [ ig


http://dx.doi.org/10.1136/bjsports-2019-100671
http://dx.doi.org/10.1136/bjsports-2015-094828
http://dx.doi.org/10.1136/bjsports-2016-096760
http://dx.doi.org/10.1136/bjsports-2016-096760
http://dx.doi.org/10.1136/bjsports-2017-097728
http://dx.doi.org/10.1136/bjsports-2018-100223
http://dx.doi.org/10.1136/bmjopen-2016-014619
http://dx.doi.org/10.1136/bjsports-2020-103596
http://dx.doi.org/10.3389/fneur.2017.00577
http://dx.doi.org/10.1136/bjsports-2017-098239
https://trainingcochraneorg/handbook
www.training.cochrane.org/handbook
www.training.cochrane.org/handbook
www.training.cochrane.org/handbook
www.training.cochrane.org/handbook
http://dx.doi.org/10.1016/j.apmr.2017.04.029
http://dx.doi.org/10.1136/bjsports-2020-102819
http://dx.doi.org/10.1136/bjsports-2020-102819
http://dx.doi.org/10.1002/14651858.CD012864.pub2
http://dx.doi.org/10.1002/14651858.CD009728.pub4
http://dx.doi.org/10.1007/s40279-020-01308-6
http://dx.doi.org/10.2519/jospt.2019.8190
http://dx.doi.org/10.1136/bjsports-2019-100983
http://bjsm.bmj.com/

