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ABSTRACT
Introduction: Exercise is integral to health across the
lifespan and important for people with chronic health
conditions. A systematic review of exercise trials for
chronic conditions reported suboptimal descriptions of
the evaluated interventions and concluded that this
hinders interpretation and replication. The aim of this
project is to develop a standardised method for
reporting essential exercise programme details being
evaluated in clinical trials.
Methods and analysis: A modified Delphi technique
will be used to gain consensus among international
exercise experts. We will use three sequential rounds of
anonymous online questionnaires to refine a standardised
checklist. A draft checklist of potentially relevant items
was developed based on the results of a systematic
review of exercise systematic reviews. An international
panel of experts was identified by exercise systematic
review authorship, established international profile in
exercise research and practice and by peer referral. In
round 1, the international panel of experts will be asked
to rate the importance of each draft item and provide
additional suggestions for revisions or new items.
Consensus will be considered reached if at least 70% of
the panel strongly agree/disagree that an item should be
included or excluded. Where agreement is not reached or
there are suggestions for altered or new items, these will
be taken to round 2 together with an aggregated
summary of round 1 responses. Following the second
round, a ranking of item importance will be made to
rationalise the number of items. The final template will be
distributed to panel members for approval.
Ethics and dissemination: Ethics approval was
received from The Cabrini Institute Ethics Committee,
Melbourne, Australia (HREC 02-07-04-14). We plan to
use a stepwise process to develop and refine a
standardised and internationally agreed template for
explicit reporting of exercise programmes. The template
will be generalisable across all types of exercise
interventions. The findings will be disseminated through
peer-reviewed publications and conference presentations.

INTRODUCTION
Non-communicable diseases, particularly
chronic musculoskeletal conditions, are an
emerging global issue that must be addressed

Strengths and limitations of this study
▪ This study will develop a reporting template that
facilitates structured reports of exercise interventions. Poor reporting of exercise programme
components has been identified and this limits
replication in research and implementation in
clinical practice.
▪ Conducting the study online will facilitate participants’ responses (eg, anonymity, accessibility)
and the dissemination of information from previous rounds.
▪ The views of Delphi panellists may differ from
those experts who decline participation, and may
not fully represent experts in the field of interest.
To minimise this limitation, a comprehensive
recruitment process involving a systematic
review and snowball technique will be used, to
ensure a representative range of international
researchers and clinicians involved in exercise
are invited to participate in the survey.

in the coming decade.1 2 Physical activity and
structured regular exercise are integral components of health promotion and key ingredients for health across the lifespan, and are of
particular importance for people with chronic
conditions. Systematic reviews,3–5 clinical practice guidelines6–12 and position stands13–15 recommend exercise and advice to stay active for
the management of many chronic conditions.
Exercise includes activities that vary in type,
frequency, intensity, mode and environmental
requirements and can vary with respect to
type of muscle contraction, load, speed and
range of movement, number of repetitions
and sets, order of exercises and rest times. It
is used to enhance strength, endurance, ﬂexibility, function, and/or achieve speciﬁc skill
acquisition. These features combine to render
‘exercise’ an umbrella term for quite different
interventions.16–23 These may be applied individually or more often applied as a complex
intervention comprising two to more different
types of exercise interventions.
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A systematic review of 73 systematic reviews of exercise
for chronic conditions reported that most reviews were
unable to adequately describe the exercise programmes
of their included trials because the required information
was either not reported or when it was reported, the
descriptions varied widely between studies and there was
a lack of explicit detail.24 For example, the following
important domains were not consistently reported: type
of exercise, frequency, duration, repetitions, sets, intensity, progression rules, supervision, individual or group
and/or adverse events. This is in keeping with the generally poor quality of descriptions of complex interventions in publications more generally.25 The lack of a
complete description of an intervention limits our ability
to draw ﬁrm conclusions about its true effects, particularly when conﬂicting outcomes are reported. In addition it is not possible to replicate it for the purposes of
repeating the study, and, if found to be effective, it
cannot be reliably implemented.
Evaluation and implementation of physical activity and
exercise research would be greatly facilitated if exercise
programmes and their components were comprehensively
reported in clinical trials in a standardised way.24 Based
on key exercise descriptors extracted from the included
reviews in their systematic review of exercise reviews,24 and
items recommended in the American College of Sports
Medicine (ACSM) models for exercise prescription, Slade
and Keating (2012) developed an exercise programme
reporting grid that may fulﬁl this role. The proposed grid
includes 43 items that provide explicit data about, for
example, whether exercises are generic or individualised,
the type of exercise equipment used, the exercise starting
position and the programme starting point, the degree of
load or resistance, rules for exercise progression, motivation and adherence strategies, and exercise duration,
repetitions, sets and sequence.24 While comprehensive,
this may not be a practical way of summarising the core
components of any exercise intervention.
There is a need to develop speciﬁc guidance on how
exercise interventions should be reported in clinical trials.
An internationally endorsed template, and operational
manual, for reporting of physical activity and exercise
therapy would be a valuable addition to the Consolidated
Standards of Reporting Trials (CONSORT) Statement for
reporting trials of non-pharmacological treatment,26 and
could build on work that has produced the recent
Template for Intervention Description and Replication
(TIDieR), for complex interventions.25 Involvement of
international experts in developing the template through
an international Delphi consensus project is likely to
accelerate its uptake.

AIMS
Using the proposed exercise programme reporting grid
by Slade and Keating as a starting point, we will develop
and evaluate a standardised method for reporting exercise programmes for chronic musculoskeletal conditions
2

in clinical trials using an international expert consensus
Delphi-based survey technique. We will follow the
18-step checklist recommended by Moher et al27 for the
EQUATOR Network, for developing a health research
reporting guideline.
Our primary aim is to develop a standardised method
for reporting essential details of exercise programmes
being evaluated in clinical trials using a modiﬁed Delphi
technique to reach international consensus.
METHODS AND DESIGN
The Delphi method is a practical and structured
method of obtaining opinions on a given question from
a range of experts and is usually used to gain consensus
among a group of experts or informed respondents that
constitute the Delphi panel. The respondents take part
anonymously in sequential questionnaires that constitute
different rounds and each round is reﬁned based on
feedback from the previous version. After each round,
the group responses are fed back to the panellists who
can reconsider their views based on this report of the
group views. The Delphi method avoids situations in
which the group is dominated by the views of a few.28 29
We will develop a set of questions, based around the
exercise grid items, to send to the experts; the responses
will then be collated and distributed back to the participants for further rounds of questions. Rounds will continue until consensus is achieved. Consensus is deﬁned a
priori as greater than 70% agreement on all items with
the same ranking. This is aligned with the recommended
quality indicators for a Delphi study: reproducible participant criteria, stated number of rounds, clear criteria for
excluding/dropping items and other stopping criteria.30
Steering Committee
An international Steering Committee (SCS, CED, MU,
RB) was formed to develop and conduct this project
and consisted of representation from various disciplines
(epidemiology, rheumatology, physical therapy and
general medical practice), geographical areas (Australia,
UK and North America) and research expertise (qualitative, quantitative and Delphi methods). Research
methods were established in face-to-face meetings and
email communications. Agreement was reached regarding
inclusion/exclusion criteria; a conceptual framework of
domains; translation of the original template items into
an online survey format; reviews of survey draft iterations
until ﬁnal consensus of item inclusion, question structure
and analysis processes. Reference was made to previous
and published Delphi studies.31–33 There were ﬁve drafts
reviewed by the Steering Committee, and a further two
drafts were developed after a pilot test with four colleagues provided a further set of comments and suggestions.
Generation of the item list
The items identiﬁed from the systematic review24 were
examined and translated into survey-format questions
Slade SC, et al. BMJ Open 2014;4:e006682. doi:10.1136/bmjopen-2014-006682
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within the following constructs (component parts of theories) and domains (sets of similar theoretical constructs):
setting/nature (environmental context/resources, skills//
competence/knowledge), process (programme design/
characteristics, programme intention/implementation).
These constructs and domains were informed by the
Theoretical Domains Framework and implementation
research.34 35
Selection of international experts ( participants and
recruitment)
‘Experts’ were deﬁned as individuals involved in the conception, design, conduct, teaching or analysis of exercise
interventions. We used a purposive and snowball sampling strategy, and because the Delphi group size
depends more on group dynamics in reaching consensus among experts than on statistical power, we aimed
for the recommended minimum sample size of 20.36 To
identify experts in the ﬁeld of exercise research and practice, we reviewed the authorship of published systematic
reviews of exercise and physical activity for any condition
(including reviews from the Slade and Keating publication); identiﬁed established national and international
proﬁles in exercise research and practice; and asked for
peer recommendations. To form a representative international expert panel, we sought to include a wide range
of professions and research/practice discipline and backgrounds, countries and opinions and any experts who
declined participation were asked to suggest a colleague,
with similar background, to replace them.
Ethics
Potential participants will be informed that by responding
to the questionnaire, they will be deemed to have consented
to participate in the study and have their de-identiﬁed
responses included in any analyses. All data will be kept on
a computer which is password encrypted, in a locked ofﬁce,
in accordance with standard guidelines. Only the researchers will have access to data which will be destroyed after
5 years in accordance with standard guidelines.
Delphi procedure (data collection and data analysis)
We will use SurveyMonkey software to develop the
online survey and invite potential participants via email.
The email will include an explanatory statement about
the project, the proposed exercise grid and an offer of
co-authorship for participants who complete all Delphi
rounds of the process. Attrition bias can lead to overestimation of the degree of consensus in the ﬁnal results.
Strategies to prevent attrition bias include only inviting
people who respond to a pre-Delphi invitations to participate in the ﬁrst round or to list, in the publication,
only those participants who either completed the entire
Delphi process or agree to the ﬁnal consensus.36
Each survey round will be online for up to 4 weeks
and reminder emails will be sent approximately every
7 days after the initial invitation. In the ﬁrst round, participants will be asked to rank the importance of items in
Slade SC, et al. BMJ Open 2014;4:e006682. doi:10.1136/bmjopen-2014-006682

the grid by rating each item on an 11-point Likert rating
scale (0–10) from 0: strongly disagree to 10: strongly
agree. They will also be asked to provide recommendations regarding any additions and/or deletions to the
list of proposed items and for any other comments/suggestions. Each survey will take 20–40 min to complete,
with the facility to complete it over several sessions and
to allow participants to review their answers before ﬁnal
submission of their responses.
Only those who complete round 1 will be invited to participate in round 2. De-identiﬁed results comprising overall
scores for each item (analysed in a number of ways, eg, percentage, mean, median, SD, range and proportions for the
quantitative data and thematic analysis for the qualitative
data) and narrative summary of ﬁndings, comments and
suggestions will be sent to each panel member after the
ﬁrst round. In a second round, all ambiguous items or proposals driven by comments of the ﬁrst round and concerning exclusion, aggregation or retention of items, together
with any new potential items identiﬁed from the ﬁrst
round, will be included in the second survey. For
example, if in round 1 several comments were made
about the breadth of a question(s) covering other more
speciﬁc questions, a proposal will be made to erase the
perceived duplicate(s) or combine items. Items that do
not reach a consensual mean score of at least 7 out of 10
will be excluded from further consideration.
Following the second round, a ranking of item importance will be made to rationalise the number of items
and model this according to the CONSORT Statement
and TIDieR Checklist for consistency.25 27 Synthesis of
comments and further additions and deletions will be
made until there is ﬁnal majority agreement. It is anticipated that three rounds will be required. The second
round results will also be submitted to an accepted workshop at the Low Back Forum, Brazil 2014 (http://www.
lbpforum.com.br) for consensus among low back pain
experts regarding item use in exercise programmes for
low back pain. To test the acceptability of the approach
to our end-users, researchers with an interest in testing
the clinical application of exercise programmes, we will
seek consensus from these low back pain experts. If the
approach is acceptable to this paradigmatic group, we
anticipate that it will be acceptable to researchers
focused on other chronic non-communicable diseases.
The ﬁnal exercise grid will be distributed to the panel
members for ﬁnal approval and an operational manual,
with decision rules for each item and guidance on how
some information may best be presented (eg, in a Table,
or as absolute numbers) and elaboration and explanatory document will be developed. Translation and adaptation into languages other than English will also be
considered to assist with dissemination.

DISCUSSION
We plan to use a stepwise process to develop and reﬁne
a standardised and internationally agreed on template
3
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for explicit reporting of exercise programmes in clinical
trials. The template should be generalisable across all
types of exercise interventions for any conditions.
Detailed information about exercise interventions evaluated in clinical trials is necessary for the optimal translation of evidence into clinical and research practice. Use
of the template should facilitate provision of explicit
details about exercise interventions in clinical trials as a
basic standard and is likely to be an important adjunct
to the CONSORT and TIDieR templates.

3.
4.
5.
6.
7.
8.

DISSEMINATION PLAN
The ﬁndings of this study will be disseminated through
peer-reviewed publications, conference presentations,
registration of the guideline with the EQUATOR
Network and guideline publication.

9.
10.

11.

DELPHI STUDY STATUS
The ﬁrst round of the Delphi study has been completed,
analysed and reviewed by the Steering Committee and
feedback has been sent to the participants. The second
round has been completed and undergoing analysis. The
Low Back Pain Forum workshop has been presented and
data are being collated and analysed. The third round
will be ﬁnalised and distributed within 1 month open and
followed by a consensus panel. A paper reporting the
results of the Delphi study will be submitted for publication in 2015 and conference presentations are planned.
Data collection started in June 2014 and anticipated to be
completed by December 2014.
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