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ABSTRACT

Introduction Global rates of type 2 diabetes (T2D) are

on the rise and there is a need for both effective and
replicable interventions to decrease this incidence.
Systematic reviews highlight the efficacy of diet and
exercise interventions in decreasing T2D risk; however,
no review to date provides clear information regarding
intervention details (eg, what is delivered, by whom, to
whom, when, and mode of delivery). This paper outlines
the protocol for a scoping review summarising intervention
characteristics of diet and exercise programmes for
individuals at risk for T2D. From the included studies

and through the use of the Template for Intervention
Description and Replication (TIDieR), the scoping review
that results from this protocol paper will provide a
narrative analysis of how diabetes prevention programmes
are being reported and implemented.

Methods A comprehensive search strategy is outlined

to identify studies within Medline, CINAHL, PsycINFO,
EMBASE and SPORTDiscus. The search strategy will
include terms relating to diet and exercise interventions
and diabetes risk. To determine eligible studies, predefined
inclusion and exclusion criteria will be used independently
by two review authors. To be included, studies must be
delivering a diet and/or exercise intervention among
adults who have been identified as at risk for developing
T2D with an outcome related to diabetes prevention. Data
extraction of those studies that meet inclusion criteria will
be guided by the TIDieR).

Ethics and dissemination Ethical approval is not
required as this review will be using previously collected
data. Review findings will be presented at scientific
conferences and published in a peer-reviewed journal.

INTRODUCTION

Currently, more than 350million adults world-
wide are at risk for developing type 2 diabetes
(T2D), and this number is only expected to rise
in upcoming years.' T2D has several comorbid-
ities, including microvascular complications,
heart failure and depression.” Previous system-
atic reviews showcase that diet and exercise
interventions are effective in decreasing indi-
viduals’ risk for developing T2D by increasing
physical activity and/or improving diet.>"
These reviews, however, fail to provide detailed

Strengths and limitations of this study

» Scoping reviews are a valid method to answer broad
research questions and thus will be able to provide
an overview of diabetes prevention programmes
focusing on dietary and exercise behaviour change.

» The use of Arksey and 0’Malley’s framework and the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses extension for scoping reviews
tool will ensure a clear methodological and trans-
parent process that can be replicated.

» We will employ a rigorous search strategy devel-
oped with a research librarian with expertise in sys-
tematic and scoping review searches.

» This review will only consider studies written in
English and may result in key diabetes prevention
programmes not being considered.

» Due to the exploratory nature of this review, critical
appraisal of the study quality and risk of bias will not
be assessed.

information regarding intervention implemen-
tation, which would allow for replicability of
reported interventions. Replicable and effective
interventions need to be created and imple-
mented to decrease the prevalence of T2D in a
sustainable manner.

Detailed reporting of interventions is essen-
tial to understand what aspects of interven-
tion design and implementation are driving
the effects and are necessary for replicating
this intervention in differing settings/popu-
lations. Using standardised tools allows for
both consistency in reporting and replicability
of interventions. One such tool used in the
development and reporting of interventions
is the Template for Intervention Description
and Replication (TIDieR)."? Researchers can
follow the TIDieR checklist to encourage the
reporting of intervention details such as what
is delivered, by whom, to whom, when and by
which delivery mode. Diet and exercise inter-
ventions reporting their methods using stan-
dardised tools such as the TIDieR helps future

BM)

MacPherson M, et al. BMJ Open 2020;10:€039532. doi:10.1136/bmjopen-2020-039532 1


http://bmjopen.bmj.com/
http://orcid.org/0000-0002-2360-0952
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2020-039532&domain=pdf&date_stamp=2020-10-17

researchers know what intervention components have
worked in the past and allows them to build on or replicate
previous work.

Previous reviews highlight the efficacy of diet and exercise
for individuals at risk for T2D; however, they lack adequate
details regarding the intervention design and implementa-
tion.”! For example, these reviews addressed the efficacy of
diet and/or exercise interventions by examining outcome
data (ie, weight loss, incidence of developing T2D) and by
comparing intervention strategies (diet and exercise changes
vs drugs). Although these reviews provide information on
the utility of diet and exercise interventions related to T2D
risk outcomes, they do not provide detailed information
regarding which intervention components/implementa-
tion strategies are being frequently used and which ones are
driving these effects.

The purpose of this scoping review will be to use the
TIDieR to summarise how diabetes prevention programmes
are being implemented and reported. We are specifically
interested in how diet and exercise interventions are being
implemented (eg, in the community, digitally, group or indi-
vidual programme), who these interventions are reaching,
who the programme deliverers are and what fidelity checks
are used to ensure the interventions are being delivered as
intended. Synthesising the state of the literature surrounding
the design and implementation of interventions used for
those at risk for T2D will allow for more targeted intervention
design to reduce the risk of T2D.

METHODS

The review resulting from this protocol will employ both the
Preferred Reporting Items for Systematic Reviews and Meta-
Analysis extension for Scoping Reviews (PRISMA-ScR) check-
list and the scoping review approach proposed by Arksey and
O’Malley" and further refined by Levac et al'* and Daudt et
al”® To further improve the scientific rigour of the current
protocol, the PRISMA Protocol guidelines'® will also be
followed (see online supplemental file A). This review could
not be registered in the international prospective register of
systematic reviews because they do not accept scoping reviews.

Identifying the research question

Broad enough to include a range of knowledge'” but clearly
defined to enable a comprehensive and focused search,' the
primary aim of the proposed scoping review will be to char-
acterise diabetes prevention programmes. Specifically, we will
answer the question ‘what are the characteristics of the diet
and/or exercise interventions targeting diabetes prevention
as described in the literature?’

Identifying relevant studies

Information sources

In order to identify all relevant studies, authors will
search electronic databases for currently published work;
reference lists of included papers and relevant published
reviews will be examined for additional relevant literature.

Electronic databases

The authors will search the following electronic data-
bases: MEDLINE, CINAHL, PsycINFO, EMBASE and
SPORTDiscus. Search strategies have been created with
assistance from a librarian with expertise in scoping and
systematic review searching using keywords related to
diet and exercise interventions and T2D in conjunction
with database controlled vocabulary, such as MeSH for
Medline, when available. The search terms that will be
used are shown in online supplemental file B. Following
the initial search, reference lists of papers will be reviewed
for additional papers that may be eligible for inclusion.
While the aim of this review is to see the details of imple-
mentation within the published literature, if any authors
specify that their intervention is detailed elsewhere those
documents will be sought out.

Eligibility criteria

Inclusion

Studies of any date, design, setting or duration will be
included as long as they are delivering a diet and exercise
intervention among adults who have been identified as at
risk for developing T2D. Specifically, studies must include
human adults (aged 18 years or older) who have been
specified as ‘atrisk’ of developing T2D, and the primary
aim of the intervention must be diabetes prevention. At
this exploratory phase, this review will document all defi-
nitions used to ascertain the risk level of T2D. Only adults
will be included given the increased risk for T2D with
age17 coupled with the differing approaches to diet and
exercise interventions among children versus aduls.'®

Exclusion

Studies will be excluded if they are not reported in
English with human subjects; if subjects have been diag-
nosed with T2D and if the aim of the study is not to
decrease the incidence of T2D through diet and/or exer-
cise modifications.

Study screening and selection

Search results collected from the electronic databases will
be exported into Covidence, where any duplicate studies
will be removed. Study screening and selection will be
completed in a two-step process. Two reviewers will inde-
pendently screen all of the titles and abstracts of studies
retrieved using the above literature search strategy in
order to identify papers that potentially meet eligibility
criteria. If disagreements in whether a study should be
included arise, the two review authors will discuss the
disagreement to come to a consensus; if no consensus can
be reached, a third reviewer will be consulted.

Following this, the two review authors will obtain the
full texts of these potentially eligible studies and again
independently screen them for inclusion in the review. If
there is any information not included within the full text
necessary to determine if that study meets the inclusion
criteria, study authors will be contacted. Again, in the
case of disagreements, the two review authors will discuss
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the disagreement to come to a consensus; if no consensus
can be reached, a third reviewer will be consulted. This
process will be documented, and a PRISMA flowchart will
outline the selection process.

Charting the data/data extraction

Following the screening process, data will be extracted
and entered into an Excel spreadsheet data extraction
tool. Data extraction will be completed independently by
two reviewers using a customised extraction form. The
data extraction protocol will be piloted on the first five
articles to ensure consistency in the extraction process
and any necessary modifications to the data extraction
form will be made and documented. Following this, two
reviewers will independently extract data from half of the
articles. Data to be extracted falls within the following
domains: publication details, participant information,
intervention, comparison groups (if applicable) and
outcomes.

Publication details that will be sought include author
information, year of publication and study location.
We will also extract participant information such as the
number of participants enrolled in the intervention,
number of participants who dropped out or were lost-to-
follow-up, demographics or descriptive data (age, gender,
sex, socioeconomic status, income, education, ethnicity,
health conditions) and how participants were identified
as at risk for T2D.

Information regarding the interventions and any
comparisons (if applicable) to be extracted will be guided
by the TIDieR checklist items'® in order to provide a
comprehensive summary of the interventions being used
to decrease the prevalence of T2D. TIDieR includes the
following items: brief name, why (rationale; study objectives;
theory), what (materials; behaviour change techniques;
procedures of intervention and comparison group), who
provided, how (modes of delivery, eg, online, face-to-face,
group interventions), where (country; location of inter-
vention, eg, community, hospital, research laboratory),
when and how much (intervention and comparison group
schedule, duration, intervention intensity or dose),
tailoring, modifications, how well (adherence, fidelity).

Lastly, we will be seeking information regarding the
study outcomes. Specifically, what are the primary and
secondary outcomes, how were these outcomes measured
and at what timepoints were these measurements
conducted. Given the aim to summarise the content and
implementation of diet and exercise interventions for
individuals at risk for developing T2D, risk of bias on each
included study will not be assessed.

Collating, summarising and reporting the results

Results from the data extraction tool will be collated and
summarised to provide a narrative review of how published
literature reports on the intervention and implementa-
tion of diet and exercise interventions for individuals at
risk for developing T2D. Additionally, a table summarising
TIDier characteristics for each included intervention will

accompany the narrative results in the resulting scoping
review.

Patient and public involvement
Patients or the public were not directly involved in the
conception, design and planning of this study.

DISCUSSION

This protocol outlines the methodologies which will be
used to guide our scoping review. This is an essential
step in the review process as it ensures that the resulting
scoping review that is conducted has been carefully
planned and documented in order to promote account-
ability, research integrity and transparency within the
review'®; thus allowing for replicability of the review
methods among future researchers."”

The primary outcome of this scoping review will be
a characterisation of diet and exercise interventions
targeting individuals at risk for developing T2D as
described in the literature. Current reviews of diet and
exercise interventions for T2D risk reduction examine
efficacy of the interventions without providing interven-
tionists with information that can aid them in translating
these programmes into practice.”!'" When translating
these efficacy trials into the community, it is necessary to
understand interventions in enough detail to optimally
implement diabetes risk reduction programmes. Using
tools such as the TIDieR checklist allows researchers
to use a common language when reporting the design
of their interventions and ensures that there is enough
information present to allow for replicability of interven-
tions, thus allowing for increased ability to implement
research results into practice.

From the included studies and through the use of stan-
dardised tools such as the TIDieR checklist, authors will
provide a descriptive analysis of diet and exercise inter-
ventions for individuals at risk for T2D and how they are
implemented. The review resulting from this protocol will
summarise how interventions are being reported, who
the participants are, who the programme deliverers are,
if fidelity checks are used and outcomes of these inter-
ventions. Information from this review can guide future
trial development, highlight whether interventions are
consistently excluding certain populations and whether
interventions have checks and balances to ensure that
reported interventions are being effectively imple-
mented. The information that emerges from this scoping
review will highlight the replicability of diet and exercise
focused diabetes risk reduction programmes and allow
future researchers to test the effectiveness of commonly
used intervention components. Replicable and effective
interventions need to be developed and implemented to
decrease the prevalence of T2D in a sustainable manner;
an initial step in this process is to determine what inter-
vention components are being frequently used and how
they are being implemented.
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