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LAY ABSTRACT

Methodological studies are a fundamental component of health research because they
evaluate how and why research is done. Over the past four decades, they have been
instrumental in uncovering poor practices and have led to improvements in the design,
conduct, analysis, and reporting of studies. This field is diverse, and researchers have
taken different approaches to report their work. As a result, these studies have been
labelled in different ways (e.g., meta-epidemiological study, methodological review,
systematic survey) leading to difficulties in searching for and finding them in databases.
This thesis outlines a comprehensive evaluation of the landscape of methodological
studies in health research with humans by way of: (1) a methodological guidance paper
for a type of study—pilot studies—to illustrate how methodologists go about uncovering
deficiencies and advising on research practices; (2) a pilot study testing methods to
identify methodological studies in literature databases; and (3) a review of
methodological studies to characterize this field. Collectively, this work points to the
conclusion that streamlining the reporting and labelling of methodological studies is

necessary.
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ABSTRACT

Background and Objectives:

Methodological studies of health research are undertaken to investigate the practice of
research. They have been instrumental in inciting developments in the design, conduct,
analysis, and reporting of health research. Due in part to the field’s diversity, these studies
can be difficult to identify in databases. As these studies have not been comprehensively
examined to date, the overarching goal of this thesis was to characterize methodological

studies and to investigate how they have been labelled and reported in the literature.

Methods:

First, we demonstrate how methodological studies are conducted to provide guidance to
end-users—in this case physiatrists and rehabilitation researchers—in a methods guidance
paper on pilot and feasibility studies (PAFS), a type of health research design. Second, we
performed a pilot study testing the feasibility of searching for and identifying
methodological studies in literature databases. Third, based on the pilot study findings
and previous research, we outline a protocol for the development of a reporting guideline
for methodological studies of health research. Lastly, as part of the first phase of the
reporting guideline development process, we performed a review of methodological

studies focusing on those that specifically investigated PAFS.

Results and Conclusions:
In a case study of rehabilitation research, a third of studies labelled as PAFS did not

outline any feasibility outcomes, and few provided progression plans to definitive studies.
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Guidance was focused on providing recommendations and resources for assessing
feasibility to help reduce the prevalence of small studies disguised as PAFS, which wastes
research resources. In the pilot of methodological studies, preliminary findings on
nomenclature and reporting reinforced the notion that there are many names used to
describe studies with similar intentions. It was also determined feasible to build a search
strategy to identify methodological studies in literature databases. Subsequent findings
from the review of methodological studies illustrated that reporting practices are the most
common aspect of research investigated. Study design names such as ‘methodological
review’, ‘systematic review’, and ‘systematic survey’ were often used to describe studies
with similar motives, i.e., to synthesize data from previously published research, whether
the synthesis approach was quantitative or qualitative. Existing reporting checklists were
rarely used, and when used not appended, possibly due to irrelevance of fields oriented to
studies with persons. This work demonstrates the necessity and importance of consensus
on reporting and nomenclature for making methodological studies more accessible to the

health research community.
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CHAPTER 1: Introduction

1.1 Introduction

Health research addresses questions about the aetiology, progression, and prevention of
disease, and the effects of treatments for diseases. However, and despite best efforts,
errors in health research occur for a multitude of reasons (Brown, Kaiser, & Allison,
2018; Gluud & Hilden, 2009; Naylor, 1997). Arising from health research,
methodological research aims to investigate strengths and limitations in the practice of
health research. This is ultimately done to ensure or improve the way that we conduct
health research such that the evidence is sound, and so that investigators can preserve the
original intent of their research (Haynes, 2006). This includes improving the lives of
patients while minimizing the physical, social, mental, and other harms as a result of
participating in research. The following sections outline the history and purpose of

methodological studies, issues in the field, and the layout of the thesis.

Brief history of methodological research

Many different study designs are referred to as methodological studies, and this is
highly contextual and varies by scientific field. The scope of this thesis is methodological
studies in health research with humans (biomedical or clinical), henceforth referred to as
‘methodological studies’ for brevity. We define these studies as those that synthesize
evidence about research study practices. For the purpose of this thesis, the working
definition of research study practices (or research practice) encompasses the design,

conduct, analysis, and reporting or dissemination of health research.
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In a recent study, Puljak et al. reported that the first instance of the term ‘meta-
epidemiology’ (i.e., a type of, or synonym for methodological studies) appears in a 1997
editorial by David Naylor (Naylor, 1997; Puljak, Makaric, Buljan, & Pieper, 2020). This
usage referred specifically to studies employing meta-regression techniques to investigate
effect sizes as a result of trial design (Sterne et al., 2002). Dechartres et al. have stated
that the first methodological study was published in 1929 by Dunn (Dunn, 1929) to assess
statistical logic in a group of physiological articles (Dechartres, Charles, Hopewell,
Ravaud, & Altman, 2011). Overall, it is clear that this scientific practice has existed for
many decades, if perhaps not explicitly called out by name until recently.

Previous reviews have well delineated the types of questions that methodological
studies can address including topics on performing, communicating, verifying, and
rewarding research (Ioannidis, Fanelli, Dunne, & Goodman, 2015). These studies have
been instrumental in inciting important developments in the design, conduct, analysis, and
reporting of health research. This includes the conduct, evaluation, and reporting of
randomized trials, observational studies, and systematic reviews (Altman & Simera,
2016; Buscemi, Hartling, Vandermeer, Tjosvold, & Klassen, 2006; Guyatt et al., 2008;
Ioannidis et al., 2014; Moher, Jones, Lepage, & Group, 2001; Moher, Liberati, Tetzlaff,
Altman, & Group, 2009; Schulz, Altman, Moher, & CONSORT Group, 2010; Schulz,
Chalmers, Hayes, & Altman, 1995; von Elm et al., 2008; Wolff et al., 2019) to name a
few, as well as access to research itself (Chan et al., 2014).

Undeniably these methodological efforts are necessary; they have promoted rigour

and an evidence-based approach to health research practice (Chalmers & Glasziou, 2009;
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Ioannidis et al., 2015). Rigour in health research is necessary since possession of
scientific knowledge should be based not just on beliefs but reliable methods; and in
every case, researchers should be able to justify their methods and knowledge claims (de
Ridder, 2019; Glasziou et al., 2014). In the context of health research, human lives
depend on efficient and reliable evidence (Ioannidis et al., 2015). Rigour can be achieved
by involving patients in research, designing studies by referring to systematic reviews,
controlling for biases in studies, and describing interventions adequately (Chalmers &
Glasziou, 2009; Lund et al., 2016; Tugwell & Knottnerus, 2018). Rigour helps to reduce
“research wastefulness” which is essentially the undertaking of research that is hampered
by poor methodology. Methodological shortcuts, compromises, and omissions harm the
institution of health science. The consequences are studies that are non-replicable, biased,
or unpublished (Glasziou et al., 2014) among others. These and other issues have been
reported over the years, and leading experts and global signatories such as the Open
Science Framework, the San Francisco Declaration on Research Assessment (Center for
Open Science, 2012; The American Society for Cell Biology, 2013), and others have
made recommendations for researchers, institutions, and funders on ways to improve.
However, experts suggest that there is still work to be done (von Niederhausern, Guyatt,
Briel, & Pauli-Magnus, 2018), stating that “research waste is still a scandal” as recently

as 2018 (Glasziou & Chalmers, 2018).

Issues with methodological research
The production of methods guidance is a common undertaking by research

methodologists (Hirt et al., 2022). To wit, many guides have been published for



Ph.D. Thesis — Daeria O. Lawson; McMaster University — Health Research Methodology

conducting and interpreting methodological studies in health research (Clarke, 2020;
Hennessy, Johnson, & Keenan, 2019; Khalil & Munn, 2023; Lilford et al., 2001; Luchini
et al., 2021; Martin et al., 2020; Mbuagbaw, Lawson, Puljak, Allison, & Thabane, 2020;
Moustgaard et al., 2020; Munn, Stern, Aromataris, Lockwood, & Jordan, 2018; Sterne et
al., 2002; Sutton, Clowes, Preston, & Booth, 2019; Zhang, 2016). This indicates interest
among methodologists and the broader research community to perform such studies.
Since these guides have the potential to influence the conduct of methodological studies,
similarly, they also influence naming conventions. Collectively, these guides have
referred to methodological studies as ‘meta-epidemiological review/study’, ‘meta-
research’, ‘methodological review/study’, ‘research-on-research’, and other variations.
These terms have all been used to describe a similar concept and study design. This
ambiguity has been highlighted as early as in 1988 regarding the confusion of meta-
analyses with ‘methodology reviews’ (Cunningham, 1988), and further established in a
recent review (Puljak et al., 2020). This also suggests that there is no consensus, and to
date, no prior attempts have been made to reach consensus on terminology by experts.
Not including studies published before the existence of any methods guidance, the
above cited guidance papers inadvertently promote a variety of reporting styles for an
analogous type of study. This results in a downstream effect which muddies the waters
and complicates the search and retrieval process for these studies. To the best of our
knowledge, with the exception of some topic specific databases (e.g., Cochrane
Methodology Reviews, Core Outcome Measures in Effectiveness Trials), no

comprehensive database exists for methodological studies. Investigator-led and project-
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specific databases have been generated, but access is generally limited to study team
members and collaborators. In some cases, access is considered upon request, and usually
after study results have been published. For example, a group of researchers have
produced a database of several, related meta-epidemiological studies for the purpose of
pooling data for future research (Savovic et al., 2010). Currently, the lack of a dedicated
database, and limited Medical Subject Headings (MeSH) in existing databases,
complicates the identification of methodological studies.

Based on a recent study, authors found that search strategies based on titles,
abstracts, and keywords were not sensitive enough to identify methodological studies
(Penning de Vries, van Smeden, Rosendaal, & Groenwold, 2020). Others have found it
challenging to distinguish the primary reports included in methodological studies (i.e.,
randomized trials) from the “meta-research” studies themselves (Nicholls, McDonald,
McKenzie, Carroll, & Taljaard, 2022), as well as the finding that methodological studies
of reporting were poorly reported (Santo et al., 2023). Based on several Cochrane
Methodology Reviews, authors reported that it was difficult to find methodological
studies and methods trials (Brueton et al., 2013; Odgaard-Jensen et al., 2011; Preston et
al., 2016; Turner et al., 2012). Authors cited unclear reporting, lack of suitable search
terms and inefficient search strategies, and a need to make search results manageable due
to the irrelevance resulting from inefficient search strategies. Just as in systematic
reviews, when searching for methods studies that evaluate pilot studies for example, one
needs to specify the concept for the subject (i.e., pilot studies) in addition to terms for the

concept of methodology. This can result in a large volume of records for screening. It is
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expected that this aspect of screening and searching can be better automated with the
application of machine learning methods (once a taxonomy is established), but ultimately
researchers are still faced with final decision-making in such procedures.

These and other examples illustrate some of the difficulties in accessing
methodological research, even by experts in literature searching and review methodology.
If experts struggle with accessing methodological studies, how can less experienced end-
users such as students, for example, do so? Albert Camus, the French-Algerian
philosopher and Nobel laureate, was correct in stating, “To name things wrongly is to add

to the misfortune of this world” (Camus, 1944).

Outline of thesis and issues addressed

The primary research question for this thesis is: how are methodological studies
labelled and reported in the health research literature? With the hopes of answering this
multi-faceted question, the following is an overview of the studies in this thesis which
comprise a “sandwich” of four papers (Chapters 2 to 5). Throughout this thesis,
methodological research of pilot and feasibility studies (PAFS) is referred to as a case
study or specific area of focus. This is done with the intent to illustrate the previously

mentioned challenges with methodological studies in a more digestible manner.

Chapter 2
Study design or article type: methods guidance
Background to case study of a methodological issue:

Pilot and feasibility studies help us to evaluate research before we commit to full
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studies assessing the effectiveness, efficacy, and safety of treatments on a large number of
patients. As a result, experts have recommended that these studies not be used to provide
information on treatment efficacy (Thabane et al., 2010). However, this practice and other
issues such as lack of a priori feasibility outcomes and progression criteria, and inaccurate
naming conventions to disguise small studies as pilots persist (Arain, Campbell, Cooper,
& Lancaster, 2010; Mbuagbaw et al., 2019; Shanyinde, Pickering, & Weatherall, 2011).
Objective and summary:

The primary objective of this study was to educate physiatrists on the appropriate
methodology for the design, conduct, analysis, and reporting of PAFS. First, current
practices were evaluated by way of a methodological study of the literature to examine
researchers’ objectives, and how and why they carried out PAFS. After key issues (e.g.,
missing specification of feasibility outcomes) had been identified, good practice
recommendations were provided, tailored to rehabilitation research. This work also
illustrates the types of issues that methodological studies can uncover, which is described

in the first part of the study, before the methods guidance section.

Chapter 3
Study design or article type: pilot study of a review
Background:
As previously described, methodological studies that are otherwise similar in their
intent (i.e., to synthesize evidence about research practice) are characterized by (1)

inconsistent nomenclature, and (2) inconsistent reporting styles.
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Objective and summary:

This study evaluated how to capture methodological studies (referred to as
‘methodological reviews’ in this chapter) in literature databases. This involved the
development and pilot testing of a targeted search strategy with identified terms to yield
methodological studies. The sensitivity and specificity of the search strategy was
calculated, and progression criteria to a full review were prespecified. In addition, various
methodology features were summarized from the sample of retrieved methodological
studies. This work indicated the need for a concerted effort to streamline reporting and

naming conventions.

Chapter 4
Study design or article type: protocol for reporting guideline development
Background:

Based on the findings of the pilot study (Chapter 3) and previous research, we
registered the development of the Methodologlcal Study reporting Checklist (MISTIC), a
new reporting guideline for methodological studies that synthesize evidence about health
research practices, i.e., design, conduct, analysis, and reporting. As part of this exercise, a
review of the literature would allow us to identify previous reporting guidelines, if any. A
review of the international authority on reporting guidelines—Enhancing the QUAlity
and Transparency Of health Research (EQUATOR)—confirmed that no formal reporting
guideline has been previously registered (EQUATOR Network, 2019).

Objective and summary:

This article outlines the procedures to (1) define and harmonise the names
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describing methodological studies, and (2) develop a reporting guideline for
methodological studies in human health research. The impact of methodological studies
on health research, implications for research practice from this project, and approaches to
knowledge translation are discussed. Stakeholders from Canada, Croatia, Denmark,
Germany, South Africa, Switzerland, United Kingdom, and United States with expertise
in health research methodology, clinical epidemiology, journalology, statistics, and
reporting guideline development were recruited. These individuals were targeted because
they are representative of the researchers conducting and publishing methodological
studies. Involving key stakeholders in guideline development helps to support its
relevance, wider acceptance, and future uptake (Esmail, Moore, & Rein, 2015). This
protocol is structured in accordance with the best practices for the development of

reporting guidelines (Moher, Schulz, Simera, & Altman, 2010).

Chapter 5
Study design or article type: review/methodological study
Background:

As part of the first phase of development of the MISTIC reporting guideline, we
conducted a review of methodological studies, in line with the previously mentioned
working definition. This study was designed on the basis of the findings from the pilot
study (Chapter 3).

Objective and summary:
This study aimed to characterize methodological studies based on (1) the names

used to describe them, (2) the reporting practices of authors of methodological studies
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including any cited reporting guidance, and (3) their methodology. As part of the full
review described in the protocol (Chapter 4), this paper summarizes methodological
studies that specifically evaluated PAFS (i.e., same as those evaluated in Chapter 2). The
third listed study aim—the investigation of methodology within methodological studies—
supports the development of a reporting guideline by allowing us to stratify and develop a
taxonomy of methodological studies. Accordingly, this can help to gauge the
appropriateness of existing or a new reporting guideline on the basis of the
methodological studies’ study designs (i.e., should they vary sufficiently to warrant

distinct reporting guidance).
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CHAPTER 2: A methodological study of pilot and feasibility studies and
methods guidance

2.0 Preface

The following pages include the published study covering Chapter 2. Reprinted in
accordance with copyright license and permission from Wolters Kluwer Health, Inc. This
is a non-final version of an article published in final form in the American Journal of
Physical Medicine & Rehabilitation. The policy permits the final peer-reviewed
manuscript (i.e., accepted version) of the article to be reused in a thesis twelve months

after the article’s publication date.

Citation:

Lawson, D. O., Mellor, K., Eddy, S., Lee, C., Kim, K. H., Kim, K., . . . Thabane, L.
(2022). Pilot and Feasibility Studies in Rehabilitation Research: A Review and
Educational Primer for the Physiatrist Researcher. American Journal of Physical

Medicine & Rehabilitation, 101, 372-383. doi:10.1097/PHM.0000000000001797

20



Ph.D. Thesis — Daeria O. Lawson; McMaster University — Health Research Methodology

Pilot and feasibility studies in rehabilitation research: a review and educational

primer for the physiatrist researcher

Daeria O. Lawson HBSc!, Katie Mellor BSc MSc?, Saskia Eddy BSc MSc?, Christopher
Lee BMSc MPH*, Kwang Hyun Kim BHS¢*, Kunmo Kim BMSc?, Lawrence Mbuagbaw

MD MPH PhD!, Lehana Thabane PhD'»

Department of Health Research Methods, Evidence, and Impact, McMaster University,
Hamilton, ON Canada

Centre for Statistics in Medicine, University of Oxford, Oxford, United Kingdom
Institute of Population Health Sciences, Queen Mary University of London, London,
United Kingdom

Department of Medicine, McMaster University, Hamilton, ON Canada

Biostatistics Unit, Father Sean O’Sullivan Research Centre, St. Joseph’s Healthcare

Hamilton, Hamilton, ON Canada

Corresponding author: Lehana Thabane, Biostatistics Unit, Father Sean O’Sullivan
Research Centre, 3™ Floor Martha Wing, Room H325, St. Joseph’s Healthcare Hamilton,
50 Charlton Avenue East, Hamilton ON, L8N 4A6 Canada; Tel 1-905-522-1155 ext.

33720/34905; Fax 1-905-528-7386; E-mail thabanl@mcmaster.ca

21


mailto:thabanl@mcmaster.ca

Ph.D. Thesis — Daeria O. Lawson; McMaster University — Health Research Methodology

Author disclosures: Lehana Thabane and Lawrence Mbuagbaw are on the editorial
board of Pilot and Feasibility Studies. Lehana Thabane is one of the developers of the
CONSORT extension for pilot and feasibility trials. The authors have not received any
financial benefits for this work. This research received no specific grant from any funding
agency in the public, commercial, or not-for-profit sectors. This research has not been

previously presented or published elsewhere in any form.

22



Ph.D. Thesis — Daeria O. Lawson; McMaster University — Health Research Methodology

ABSTRACT

Pilot and feasibility studies are conducted early in the clinical research pathway to
evaluate whether a future, definitive study can or should be done, and if so, how. Poor
planning and reporting of pilot and feasibility studies can compromise subsequent
research efforts. Inappropriate labelling of studies as pilots also compromises education.
In this review, first a systematic survey of the current state of pilot and feasibility studies
in rehabilitation research was performed, and second, recommendations were made for
improvements to their design and reporting. In a random sample of 100 studies, half
(49.5%) were randomized trials. Thirty (30.0%) and three (3.0%) studies used “pilot’ and
‘feasibility’ in the study title, respectively. Only one third (34.0%) of studies provided a
primary objective related to feasibility. Most (92.0%) studies stated an intent for
hypothesis testing. Although many (70.0%) studies mentioned outcomes related to
feasibility in the methods, a third (30.0%) reported additional outcomes in the results and
discussion only, or commented on feasibility anecdotally. The reporting of progression
plans to a main study (21.0%) and progression criteria (4.0%) was infrequent. Based on
these findings, it is recommended that researchers correctly label studies as a pilot or
feasibility design based on accepted definitions, explicitly state feasibility objectives,
outcomes and criteria for determining success of feasibility, justify the sample size, and
appropriately interpret and report the implications of feasibility findings for the main

future study.

KEY WORDS

feasibility, pilot studies, rehabilitation research, reporting
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BACKGROUND

Pilot and feasibility studies in clinical research have been defined as studies that

investigate the feasibility of methods and procedures to be used and evaluated in larger

studies '. Due to the different definitions and interchangeable use of these terms in the

literature, Eldridge et al. developed a consensus-based conceptual framework wherein:

o A feasibility study asks whether the future study can be done, should be done, and, if
so, how; and

o A pilot study is a type of feasibility study that asks the same questions about feasibility
as above, but the planned definitive study, or part of it, is conducted on a smaller scale
3.

As such, feasibility is the overarching concept >—a measure which can take on
various forms depending on the feasibility objectives—and an essential component of
pilot and feasibility studies. Therefore, “all pilot studies are feasibility studies but not all
feasibility studies are pilot studies” 3.

Pilot and feasibility studies are valuable to ensure methodologically rigorous and
higher quality future studies 4, and as a result, play a key role in helping to reduce
research waste > when optimally planned. Thabane et al. classified the reasons for
carrying out a pilot or feasibility study under four broad ventures !: 1) process — to
evaluate the necessary steps of the main study, such as recruitment; 2) resources — to
evaluate logistical aspects such budget, space, or time to complete questionnaires, all of
which may impact the main study; 3) management — to evaluate both human- and data-

related elements, such as the capacity of participating centres to manage study data; and
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4) scientific — to determine appropriate dosing, treatment safety, or estimating the
treatment effect, although there are divergent opinions about safety and efficacy estimates
as reasons for performing a pilot study 6. However, the emphasis is on preliminary
“estimation” for the purposes of performing a sample size calculation for the main study,
since the measurement of definitive efficacy is beyond the scope of pilot and feasibility
studies.

In the context of physical medicine and rehabilitation, researchers have outlined a
number of challenges unique to this field including: difficulties with recruitment in single
settings; difficulties with blinding (participants and administrators) due to the nature of
the interventions; participants’ resistance to random assignment to interventions;
difficulties with retaining participants in the control arm, and the unacceptability of
withholding or delaying treatment (i.e., as a control); and the complexity of interventions
and requirements for long-term follow-up, which further complicate multicenter
initiatives 7. Due to extensive issues with attrition in rehabilitation research—since many
interventions require a great deal of time and effort from the patient—proposed future
directions include efforts to better measure and enhance patient adherence and
cooperation with data collection ’, which also happens to be a strength of, and best
determined through pilot work. Additionally, owing to the complexity of rehabilitation
research, pilot and feasibility studies are especially valuable since they focus on
evaluating the failure of implementation and not the failure of the intervention °.

In the past two decades, a number of methodological reviews have identified

issues with the conduct and reporting of pilot and feasibility studies, citing
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4,10,11

inconsistencies in naming conventions , a high emphasis on estimating and

evaluating treatment effects 1%:12

, and lack of explicit plans or criteria for progression to a
definitive study %12-14. Although there has been a greater focus on the review of and
guidance for randomized pilots informing future randomized trials, most published
recommendations also apply to pilots with non-randomized designs. This paper has been
structured from an educational perspective based on the following key aims: 1) to
summarize current practices in the conduct and reporting of pilot and feasibility studies in
rehabilitation research; 2) to identify the prevalence of the above key issues, and highlight
knowledge gaps; and 3) to provide examples of best practices and recommendations for

the design and reporting of pilot and feasibility studies specific to the field of

rehabilitation.

METHODS
Study design
This is a review with a systematic survey and narrative synthesis of pilot and

feasibility studies.

Search strategy

A search strategy was developed with the aid of a health sciences librarian.
Medical subject headings were used for “pilot study” and “feasibility study” with a
combination of keyword searching (see Supplemental Digital Content 1 for full search
strategy). The search was carried out on July 31, 2020 and restricted to the top six

journals in rehabilitation research, based on expert opinion, including the American

26



Ph.D. Thesis — Daeria O. Lawson; McMaster University — Health Research Methodology

Journal of Physical Medicine and Rehabilitation, American Journal of Sports Medicine,
Archives of Physical Medicine and Rehabilitation, British Journal of Sports Medicine,
European Journal of Physical and Rehabilitation Medicine, and PM&R Journal. There

were no restrictions by timeframe, language, or publication type.

Eligibility criteria

All inclusion and exclusion criteria are outlined in Table 1. Due to the
interchangeable use of the terms “pilot” and “feasibility”, studies were eligible if the
terms were used differently from the current framework °. However, reviewers verified
whether the study was not simply a small study and that some aspect of the report was

suggestive of feasibility testing or piloting for a larger study.

Study selection

Three reviewers (DOL, KM, SE) independently screened the titles and abstracts of
all retrieved articles to identify potentially relevant articles using Rayyan ', a web-based
systematic review platform. The same reviewers independently screened the full-texts of
all relevant articles in Covidence '®, a web-based systematic review platform, to identify
eligible studies for inclusion. Each abstract and full-text was reviewed twice (i.e., by two
reviewers). All reviewers completed calibration exercises to pilot the screening forms at

each stage (20 studies per reviewer).

Randomization
In order to evaluate a representative body of research, it was determined that a

sample of 100 studies would be sufficient for an education-oriented review with no
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planned statistical comparisons !7. If fewer than 100 eligible studies were identified,
reviewers planned to extract data from all of them. Software-generated random
numbers—using the Mersenne Twister algorithm—were automatically assigned to all
eligible studies in Microsoft Excel '8. Studies were sorted by assigned number and studies
with random numbers 1-100 were selected for data extraction. Similarly, the order of data
extraction was randomized for the sample of 100 studies. One reviewer (DOL) carried out

the above randomization procedures.

Data extraction

Six reviewers (DOL, KM, SE, CL, KHK, KK) independently extracted data from
the included studies into standardized forms in Microsoft Excel '*. Each study was
evaluated twice (i.e., by two reviewers). To minimize information bias (i.e., differential
misclassification), reviewers captured all relevant study design information as reported in
the appropriate sections (e.g., the outcomes as listed in the methods; aims to evaluate
feasibility and intent for a larger study as listed in the objectives or methods). As such, the
data collection forms were organized by location in the report from where information
was drawn (e.g., objectives, methods, results, or discussion sections). This structure not
only reflected universally minimal reporting standards for key study design details, but
also aligns with clearly planned objectives by authors. Data was extracted for the
following: bibliometrics (e.g., author information, country), reported description of study
design (pilot, feasibility), study design characteristics (e.g., registration, funding,
condition investigated, intervention and comparator type, sample size, plans to estimate

treatment effect), and general items from the Consolidated Standards of Reporting Trials
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(CONSORT) extension for randomized pilot and feasibility trials !° that are not specific
to a randomized design (e.g., if the objective was related to feasibility, types of feasibility
outcomes investigated, conclusions with regard to feasibility of a main study). Reviewers
did not check cited protocols, trial registrations or supplemental files for additional
information. All reviewers completed calibration exercises to pilot the data extraction
forms (minimum of five studies per reviewer).

Due to the difficulties reviewers faced in identifying explicit statements for the
two data fields relating to whether a) study authors discussed the implications of their
study’s feasibility findings, and b) conclusions with regard to feasibility, the original
criteria for classifying studies (1-stop, definitive study not feasible; 2-continue but modify
protocol; 3-continue without modifications but close monitoring required; 4-continue
without modifications; 5-not reported; 6-other) were operationalized into traffic light
indicator categories during data analysis (1-stop, not feasible; 2-caution, feasible with
changes; 3-start, feasible as is; 4-not reported). This field incorporated verbatim
quotations regarding study design suggestions and planned undertakings, and author’s
intentions to proceed to or inform future studies had to be clear for 1-3 ratings. Any
studies without explicit suggestions to alter the current study design for larger studies
were classified ‘feasible as is’. Generic statements about the need for future research, or
comments addressing common study design limitations not specific to pilot and
feasibility studies (e.g., the resulting small sample size, and therefore need for larger
studies, or lack of a control group and therefore randomized trials are needed) were not

considered appropriate conclusions regarding the feasibility of or progression to future
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research. Such conclusions were classified as ‘not reported’ unless authors specifically
linked one of these factors to feasibility (e.g., limited by small sample size for efficacy
conclusions and data will be used to estimate the sample size for a future study).

Two reviewers (DOL and KM) also extracted editorial policy information from
each journal’s “For Authors” (or equivalent) section. Reviewers classified journals based
on the degree of study design reporting guidance available: high (i.e., require authors to
append appropriate reporting checklist), moderate (i.e., require authors to refer to
reporting guidelines broadly or as needed), low (i.e., general endorsement of good
reporting practices without specific guidance by study design), and none (i.e., no specific
guidance aside from article type submission guidelines).

All conflicts during screening and data extraction were resolved through
discussion between each pair of reviewers, and if no consensus could be reached, a third

reviewer (LM or LT) adjudicated.

Data analysis

Data was summarized using explanatory text in tables including verbatim
quotations for illustrative purposes. Descriptive statistics using counts (percentage) for
categorical data and means (standard deviation [SD]) for continuous data with 95%

confidence intervals [CI] were computed in IBM SPSS Statistics v. 24.0 for Macintosh *°.

RESULTS
Of the 252 eligible studies, 100 randomly selected studies with 3106 patients were

included and summarized below (see Supplemental Digital Content 2 for list of included

30



Ph.D. Thesis — Daeria O. Lawson; McMaster University — Health Research Methodology

studies). The flow of articles is illustrated in Figure 1.

General characteristics

General characteristics of the included studies are outlined in Table 2. The
majority (52.0%) of studies were published in Archives of Physical Medicine and
Rehabilitation, and in the most recent two decades with 87 (87.0%) published between
2005-2020. A majority (53.5%) of studies were from North America, followed by Europe
(26.7%). Most studies used quantitative methodology with 50 (49.5%) randomized trials
and 41 (40.6%) uncontrolled before-after studies. The most common condition
investigated was stroke (20.4%) and the number of patient participants analyzed ranged
from 3 to 194. In addition to patient participants, studies also evaluated clinicians (3.0%),
study personnel (1.0%) and caregivers (1.0%). Movement or exercise-based interventions

(48.0%) were the most prevalent.

Feasibility-related characteristics
All feasibility-related characteristics of the included studies are outlined in Table

3 and summarized below.

1. Feasibility objectives:

About a third (34.0%) of studies stated a primary objective related to feasibility
(e.g., the goal of the study is ‘to examine (1) feasibility...’, ‘to establish if the treatment
could be safely tolerated’, ‘to evaluate patient acceptance and satisfaction with the
treatment...”). In a post hoc comparison, studies reporting a primary feasibility objective

had lower proportions of a randomized study design (38.2% and 56.1%), reporting a
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sample size estimation (17.6% and 30.3%), and reporting additional feasibility outcomes
in the results or discussion (17.6% and 36.4%) compared to studies that did not report a
primary feasibility objective, respectively. In contrast, studies reporting a primary
feasibility objective had higher proportions of mentioning that the current study was
conducted in preparation for a main or larger study (41.2% and 9.1%), mentioning
progression plans with(out) criteria (41.2% and 3.0%), and providing a discussion of the
implications of feasibility findings (91.2% and 39.4%) compared to studies that did not
report a primary feasibility objective, respectively. The comparison is illustrated in Figure

2.

2. Feasibility outcomes:

The majority (70.0%) of studies reported outcomes related to feasibility a priori in
the methods, with patient adherence (19.5%) and safety (17.6%) being most common.
Almost a third (30.0%) of studies reported results for additional outcomes related to
feasibility in the results or discussion sections with the most common being patient
adherence (10.4%) and safety (7.8%). Additionally, the following outcomes related to
feasibility were reported or commented on anecdotally in four (4.0%) studies: patient

acceptance (2), patient feedback (2), and clinician feedback (1) on the intervention.

3. Sample size estimation:
A sample size estimation was reported in a quarter (25.0%) of studies. Among
these, only one (0.9%) study justified the calculation based on feasibility outcomes. Most

studies justified their calculations based on the intervention effect (15.8%) or similar
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studies (16.7%). Two additional studies reported post hoc calculations, one of which
stated that a ‘power analysis was performed’ although no calculation or values were

reported.

4. Progression plans to a main study:

Authors mentioned that the current study was done to inform the design of a main
or larger study in about one fifth (21.0%) of studies. Among these, criteria to measure the
success of at least one feasibility outcome in order to progress were provided in three
(3.0%) studies. Authors of an additional study provided criteria to measure success but
from the perspective of implementation rather than plans for future research (noting that
the pilot was done in preparation for a larger study only in the discussion). Examples of
progression criteria and associated results as reported by authors are summarized in Table

4.

5. Estimation of treatment effect:

Authors of most (92.0%) studies stated an intent for hypothesis testing or to
provide an estimate of the treatment effect. Three quarter (75.0%) of studies that did not
state any plans to estimate the treatment effect had feasibility as their primary objective
(not shown). Authors of one study stated an intent to measure the treatment effect to be

reported in a separate publication.

6. Conclusions about feasibility:
The implications of feasibility findings on the main or larger study were addressed

in over half (57.0%) of the studies. No authors concluded that their study was not
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feasible. Based on the reviewers’ criteria, almost half (43.0%) of studies were classified
as feasible with modifications, and less than a fifth (14.0%) were classified feasible as is.
Examples of conclusions related to feasibility as reported by authors are summarized in

Supplemental Table 1 (Supplemental Digital Content 3).

7. Reporting guideline use:

References to reporting guidelines were rare with only nine (9.0%) studies citing a
specific guideline. Among these, the CONSORT statement was most frequently cited
(5.0%), followed by the CONSORT pilot and feasibility extension (2.0%). Authors of
non-randomized studies cited the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guideline (1.0%), and the Template for Intervention

Description and Replication (TIDieR) checklist (1.0%).

Journal editorial policies

Among the six journals, four (66.7%) required authors to append an appropriate
reporting checklist (e.g., CONSORT) during submission (high guidance), one (16.7%)
required authors to refer to reporting guidelines as needed (moderate guidance), and one
(16.7%) did not provide any reporting guidance (i.e., aside from ‘article type’ submission
guidelines). Among the high-moderate level guidance journals, one (16.7%) provided
links for downloadable checklist forms, three (50.0%) provided links to the specific
guideline or Enhancing the QUAlity and Transparency Of health Research (EQUATOR)

websites, and one (16.7%) provided no links or downloadable forms.
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DISCUSSION

In this review of rehabilitation pilot and feasibility studies, only a third (34.0%) of
studies reported a primary feasibility objective. A third (30.0%) did not mention any
preplanned feasibility outcomes, and a third (30.0%) reported additional feasibility
outcomes elsewhere in the manuscript for the first time (or commented on feasibility
anecdotally). Similarly, the reporting of progression plans to a definitive study was
infrequent (21.0%). In the majority of included studies, authors discussed the need for
future randomized trials to further evaluate the intervention and highlighted general
limitations such as: small sample size, or lack of a control group (in non-randomized,
single-arm designs) which contributed to uncertainties in the attribution of the measured
effect to the intervention. This is supplemented by the finding that 92% of all studies
planned to estimate the treatment effect, with few (9.0%) randomized studies performing
an intention-to-treat analysis. Pilot and feasibility studies are not intended to assess
efficacy or effectiveness, and incorrect labelling of small, underpowered studies as pilots
increases the risk of spurious findings and misinterpretations of efficacy, which can
impact future evidence synthesis efforts if these studies are included in meta-analyses as
small studies rather than pilots.

The above findings illustrate that confusion persists in the field with regard to
study design. Poor planning of studies also undermines the significant patient investments
in clinical research. A requirement for reporting details such as the intent for a definitive
study in the objectives or methods sections of a report may seem pedantic to some;

however, this is important to be able to delineate whether the reported feasibility
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assessment of a future study was preplanned by the authors. Readers should always be
told explicitly with no room for inferring what was done 2! and why. For example, in one
study authors suggested that an outcome (pain intensity) would be used to assess
feasibility, however, it was unclear how this outcome was used to measure feasibility up
until the discussion (i.e., tolerance), since this can also be used as a clinical measure of
treatment effect 22,

Incorrect labelling of studies and other reporting issues also hamper education
efforts. It is important that researchers carefully consider and incorporate feasibility
objectives, outcomes and progression criteria when planning pilot and feasibility studies.
If researchers set out to measure feasibility without further comments about its
implications, this would be a flag. Similarly, certain attributes including only general
discussions of study design limitations, discussions mostly concerned with efficacy, or
first mentions of feasibility objectives for the current study in the discussion would also
suggest that the study was not initially preplanned as a pilot or feasibility study (i.e., and
labelled as such after an unexpectedly small sample was obtained). A more concerning
scenario is one in which the label of ‘pilot’ or ‘feasibility’ may have been added on at the
manuscript submission or editorial stage. Examples of inadequate feasibility conclusions
including probable instances of small studies labelled as pilots are outlined in
Supplemental Table 1 (Supplemental Digital Content 3).

It is not surprising that there was an equal number of randomized and non-
randomized studies in this sample of rehabilitation research, especially since complex

interventions are common. However, in both approaches to design, there is room for
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improvement in adequately planning for and incorporating objectives and measures of
feasibility, as well as explicitly addressing plans for a future definitive study. Although
the majority of developments in pilot and feasibility study methodology and reporting
have targeted studies preceding randomized trials, most recommendations apply to non-
randomized designs. The following section highlights key issues identified with the
design and reporting of external pilot and feasibility studies in rehabilitation research, and
presents resources to assist physiatrists from planning to reporting pilot and feasibility
studies. Readers are referred to a review by Avery et al. for additional considerations for

internal pilot trials 2.

Key issues and recommendations
1. General resources for designing pilot and feasibility studies

There are a number of resources for researchers who are interested in designing
pilot or feasibility studies. The CONSORT pilot and feasibility trials working group
developed a website with guidance for trialists, including information about design,
analysis and reporting 2*. Similarly, Trial Forge is a resource which focuses on reviewing
methodological topics and summarizing methodological evidence to help researchers
design more efficient trials 2°. “Evidence Packs” can be downloaded, which include a
curated set of tips, guidance, and relevant articles about various trial design topics
including pilot and feasibility studies (although at the time of this writing this section was

h 1319 outlines minimum considerations when

being updated). Previously cited researc
designing a randomized pilot or feasibility study. Additional considerations for non-

randomized designs have also been published 2¢. The use of uncontrolled before-after
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studies as an adequate source of evidence for causation has been discouraged by some
groups 27, while others have stated that randomized trials pose limitations to addressing
certain types of clinical questions unique to rehabilitation 28, Discouragement is largely
due to challenges with confounding and uncertainties in attribution of the effect,
conclusions which have also been observed in studies in this review. Authors need to
carefully consider and justify all decisions for a chosen study design, while taking into
account the limitations of pilot and feasibility studies for establishing efficacy and

causation.

2. Naming conventions

At the full-text screening stage, it was apparent that many of the studies that were
classified as “wrong study design” by reviewers were in fact small trials labelled as pilot
studies. Consequently, there are various justifications for labelling a study as a pilot or
feasibility study, especially based on the persisting misconception that a small sample
size defines a pilot study. Such inappropriate reasoning or apparent post hoc decisions
(e.g., “funding ended and so the study was considered a pilot”, “small sample size limited
the current study to a feasibility study”, or “due to the small number of patients that
participated, we regarded this as a pilot”’) were not uncommon in this review and during
screening. To outline the subtle differences, based on the proposed framework by
Eldridge et al. 3, pilot studies fall under the umbrella of feasibility studies, and ask the
same questions about feasibility (whether the future study can be done, should be done,

and, if so, how) but the planned definitive study, or part of it, is conducted on a smaller

scale. Further, not all feasibility studies are pilot studies, and may take on alternative
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designs to the definitive study. However, all pilot studies constitute a type of feasibility
study and researchers are encouraged to carefully reflect on both terms and use the
recommended nomenclature with the addition of “a pilot study”, “a pilot randomized

controlled trial”, “a feasibility study”, etc. Readers are referred to an in-depth discussion

about the accepted definitions and appropriateness of the different nomenclature °.

3. Explicitly state the feasibility objectives and outcomes

Feasibility objectives along with the associated outcome measures must be
preplanned (with rationale for and uncertainties of the definitive study in mind %),
clearly stated, and defined in the methods section of the report. Definitions of feasibility
outcomes should also include how and when they will be assessed !°. This will help to
prevent shortfalls such as the ones observed in several ‘pilot’ studies which concluded
that there is a need to study feasibility (e.g., adherence, “usefulness’ to a group with more
advanced disease) in the future 3%*!. Authors of one study mentioned that they carried out
a previous evaluation of the study protocol to confirm acceptability and safety (although
this was not published) *2. Similar practices may be helpful to researchers for planning in
the form of an initial acceptability or needs assessment survey, for example. A list of
common feasibility outcomes that were searched or identified in this review are provided
in Table 5, derived from previous research by the authors and other published work!?2.

This list is not exhaustive and provided only as a guide.

4. Provide criteria for assessing the success of feasibility

Criteria for determining the success of feasibility, or progression criteria, should
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be provided alongside explicit descriptions of feasibility outcomes. This also helps to
avoid scenarios where some authors anecdotally comment on feasibility in discussions
without formalizing feasibility or a priori feasibility outcomes. Although there have been
previous calls for guidelines for anecdotal reports of more serious, health-related
outcomes such as suspected adverse drug reactions 3, anecdotal reports of feasibility
outcomes appear to be largely a result of the exploratory nature of some research and
poor planning in other cases. Similarly, early stopping for ‘efficacy’ is an equally relevant
issue in the context of pilot and feasibility studies as it is in full trials, since large
treatment effects are more likely to be observed in small studies with small numbers of

events 3433

and may compromise actual success of the definitive study. Good examples of
clearly stated feasibility criteria by authors of the included studies are provided in Table

4.

5. Provide justification for the sample size

For accurate inferences from pilot and feasibility study data, sampled participants
need to be representative and based on the same eligibility criteria as the target population
!, As such, the sample size for the pilot study needs to be justified as it would for the main
study, in line with the feasibility objectives. One straightforward approach involves the
calculation of a 95% CI for a proportion of participants based on a priori feasibility
outcomes and criteria (e.g., 85% recruitment rate) !. Additional approaches, including
those based on a desired level of precision around an estimated rate (e.g., recruitment), or
a proportion of the expected sample size of the main study (e.g., 15% of what would be

required), are outlined in the CONSORT pilot and feasibility trials extension !°.
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Researchers should account for any uncertainty in the estimates where appropriate ' and

seek additional statistical expertise as needed to ensure best practices.

6. Interpret feasibility findings and report next steps for the definitive study

The discussion should focus on feasibility, implications for progression and
proposed modifications (if any) to the design of the definitive study, with limitations
addressing possible sources of bias and any uncertainty regarding feasibility '°. Where
possible, the point estimate of effect along with precision should be reported for
feasibility outcomes !. Among the reviewed studies, many authors commented on a
‘future larger study’ but often in a more removed sense and from the perspective of
sample size rather than feasibility for a future definitive study. In line with this, Kaur et
al. found that among a sample of 191 pilot studies published in Clinical Rehabilitation,
85% were not followed-up with a definitive trial (and that this was not associated with the
strength of the effect in the pilot study) . The authors also state that due to the very large
effect sizes (with small studies being more susceptible to this), studies may not progress
as a result of beliefs that it is no longer ethical to offer the control 3. Examples of
adequate conclusions by authors of the included studies are outlined in Supplemental
Table 1 (Supplemental Digital Content 3). Orsmond and Cohn also provide an overview
of feasibility objectives and follow-up questions as a guide to understanding various

barriers for success in studies focused on social and behavioural interventions 7.

7. Refer to and cite appropriate reporting guidelines

Complete reporting of research has a direct impact on its interpretation. The
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extension to the 2010 CONSORT for randomized pilot and feasibility trials was published
in 2016 '°, and is freely accessible as a guide to researchers for reporting randomized pilot
and feasibility studies. This should supplement the use of a new reporting tool, the
Randomized Controlled Trial Rehabilitation Checklist (RCTRACK), which has been
developed to address an identified priority to improve the reporting of randomized trials
in rehabilitation research 288, Additionally, EQUATOR is the leading resource for
reporting guidelines 3 which includes a library categorized by study design and clinical
area. Additional reporting guidelines that may be relevant to rehabilitation pilot and
feasibility studies include: STROBE (for case-control, cohort and cross-sectional designs)
40 TIDieR (for descriptions of interventions for replication) 4! with suggested
considerations for rehabilitation research %2, the Transparent Reporting of Evaluation with
Non-randomized Designs (TREND) statement (for behavioural and public health
interventions, relevant for community-level interventions) 43, and the Reach,
Effectiveness, Adoption, Implementation, Maintenance (RE-AIM) framework (for
implementation research) **. Recommendations outlining amendments to the CONSORT
pilot and feasibility trials extension for non-randomized designs (i.e., adapting items as
necessary) have also been published 2°.

Based on a sample of studies published in high impact rehabilitation journals,
researchers found that only 14 of 139 (10.1%) randomized trials and observational studies
declared the use of reporting guidelines (with just over half using them appropriately) 4°.
Journal endorsement of reporting guidelines influences authors’ reporting practices (e.g.,

fuller reporting) %, and collaborative acknowledgment of this by editors #’ is encouraged.

42



Ph.D. Thesis — Daeria O. Lawson; McMaster University — Health Research Methodology

However, Innocenti et al. concluded that such efforts have not impacted author
declarations of reporting guideline use in rehabilitation research thus far 4°. This suggests
that training of peer reviewers * and inclusion of reporting guideline methodological
experts *8 is needed to support editorial efforts. The journal Pilot and Feasibility Studies,
which focuses on promoting and publishing feasibility research, may be another

alternative for researchers.

8. Report ethics, registration and funding information

Although missing ethics and funding information was not as pervasive an issue in
the reviewed sample of studies, 10 (10.0%) studies did not provide a statement of ethics
approval or exemption, and funding information was unclear or not reported in five
(4.0%) studies. Statements mentioning that participants were enrolled or that informed
consent was obtained “according to guidelines of the Institutional Review Board” are
vague and should be avoided. Instead, researchers should explicitly state that the study
was approved with the date of approval and approval number. Furthermore, only a quarter
(23.0%) of included studies were registered. There are now well-established registries for
trials including ClinicalTrials.gov (as of 2000), EudraCT (as of 2011), the International
Standard Randomised Controlled Trial Number (ISRCTN, as of 2000) registry, as well as
various national registries. Authors of pilot and feasibility studies should follow the same
standard practices as relevant to full trials, including pre-registration, to prevent post hoc

decision-making and selective reporting.

Limitations
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The findings in this review should be interpreted with caution. Previously
described inferences about feasibility implications and conclusions in the included studies
were based on investigator judgments. No statistical tests were performed to investigate
associations with design and reporting practices, as this was beyond the scope of the
paper. For generalizability, a random sample of studies was selected but reporting
practices vary over time with the development of guidelines and registries. Potential
temporal trends in publishing were unaccounted for as the sample of studies was not
stratified by year. Future assessments of reporting completeness should be evaluated

against the publication of reporting guidelines.

CONCLUSIONS

This review has highlighted that pilot and feasibility studies are poorly defined,
designed and reported in rehabilitation research. This contributes to wastefulness in
research and resources, compromises education efforts, and minimizes patient
contributions to research. This paper summarizes key considerations for researchers who
are interested in designing pilot and feasibility studies to encourage conscientious,
preplanned methodology. This will also help to prevent inadequate research practices
such as post hoc labeling of small studies as pilots, anecdotal conclusions about
feasibility, and underpowered analyses to determine treatment effects in studies intended

to evaluate the feasibility of future, definitive research.
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FIGURE LEGENDS

Figure 1. Flow diagram for the review.

Figure 2. Pyramid graph of proportion (percentages) of studies reporting a primary
objective related to feasibility as compared to studies that did not report a primary

feasibility objective.
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progression criteria and results as reported by authors of the included studies.
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Figure 2
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Table 1. Eligibility criteria for the review.

Included

Excluded

e Any article where the authors used the
terms “pilot” or” feasibility” in the title
or abstract in relation to the study
design

e Studies where the aim of the research
was focused on health outcomes in
patients and their families/caregivers

e Full-text, final reports of studies (i.e.,
to allow for an in-depth evaluation of
study design and reporting practices)

e Studies where the primary group of
interest was a non-patient group (e.g.,
healthy population, health
professionals)

e Other types of study reports (e.g.,
conference abstracts, brief reports,
letters and commentaries, protocols,
reviews)

e Other study designs:

- retrospective studies including
retrospective analyses of studies

- analytical or methods studies (e.g.,
assessing feasibility of a predictive
model, or new method of isolating
cells for therapy)

- exploratory studies (e.g., assessing
factors associated with a condition)

- studies assessing feasibility in the
context of a psychometric,
reliability, or validation study (e.g.,
development of a tool, core
outcome sets)

- case reports and case series
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Table 2. General characteristics of included studies.

Characteristic n (%) 95% CI
Total 100 —
Journal
American Journal of Physical Medicine and 14 (14.0) 8.3-21.8
Rehabilitation 4(4.0) 14-92
American Journal of Sports Medicine 52 (52.0) 42.3-61.6
Archives of Physical Medicine and Rehabilitation 8 (8.0) 39-14.5
British Journal of Sports Medicine 10 (10.0) 5.3-17.0
European Journal of Physical and Rehabilitation 12 (12.0) 6.7-194
Medicine
PM&R Journal
Year of publication
1975 - 84 1(1.0) 0.1-4.6
1985 - 94 1(1.0) 0.1-4.6
1995 - 04 11 (11.0) 6.0-18.2
2005 - 14 47 (47.0) 37.4-56.8
2015 -20 40 (40.0) 30.8-49.8
Region ?
Asia 9(8.9) 45-15.8
Europe 27 (26.7) 19.0-36.3
North America 54 (53.5) 44.2-63.6
Oceania 6(5.9) 2.5-12.0
Other 5(5.0) 1.9-10.6
Overarching methodological approach
Quantitative 97 (97.0) 92.2-99.1
Qualitative and quantitative 33.0 0.9-7.8
Study design °
Randomized trial 50 (49.5) 40.3-59.7
Cohort (prospective) 1(1.0) 0.1-4.6
Controlled before-after 7(6.9) 3.2-13.3
Crossover (non-randomized) 1(1.0) 0.1-4.6
Uncontrolled before-after 41 (40.6) 31.7-50.8
Focus group 1(1.0) 0.1-4.6
Centers involved
Single 85 (85.0) 77.0-91.0
Multiple 14 (14.0) 8.3-21.8
Not reported 1(1.0) 0.1-4.6
Cite a published protocol (yes) 1(1.0) 0.1-4.6
Study registered (yes) 23 (23.0) 15.6-31.9
Condition or disease investigated*
Aging-related/geriatric 6(5.3) 2.5-12.0
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Arthritis 9(8.0) 45-159
Cancer 6 (5.3) 2.5-12.0
Cardiovascular 544) 1.9-10.6
Chronic (non-cancer) pain 8(7.1) 3.8-14.6
Fractures or soft tissue injuries 9 (8.0) 45-159
Movement or neuromuscular disorders (e.g., Parkinson’s) | 10 (8.8) 5.2-17.1
Spinal cord injury 11(9.7) 6.0-18.3
Stroke 23 (204) 15.5-32.2
Other 26 (23.0) 18.1-35.5
Age of eligible participants ©
Less than 18 years 6(5.9) 2.5-12.0
18 years and older 52 (51.0) 42.2-61.8
65 years and older 7(6.9) 3.2-13.3
Not reported 37 (36.3) 28.0-46.8
Number of patient participants analyzed, mean (SD, 289 (294, |23.1-34.8
range) 3-194)
Non-patient participants included*
Caregivers 1(1.0) 0.1-4.6
Clinicians 33.0 0.9-7.8
Study personnel (e.g., research coordinators) 1(1.0) 0.1-4.6
None 96 (95.0) 90.4-99.1
Type of experimental intervention
Injection 6 (6.0) 25-11.9
Medication or pharmacologic-based 6 (6.0) 2.5-11.9
Movement or exercise-based 48 (48.0) 38.4-57.7
Physical modality 15 (15.0) 9.0-23.0
Occupational 4 (4.0) 14-92
Other or multi-modal 21 (21.0) 13.9-29.7
Type of comparator intervention
Standard of care 28 (28.0) 19.9-37.3
Placebo/sham 11(11.0) 6.0-18.2
Waitlist/wait-and-see 5.0 1.9-10.6
Movement or exercise-based 10 (10.0) 5.3-17.0
Other or multi-modal 33.0 0.9-7.8
Not applicable (single arm study) 43 (43.0) 33.6-52.8
Performed intention-to-treat analysis
Yes 909.0) 45-15.8
No 34 (34.0) 25.3-43.6
Partially 4(4.0) 14-92
Unclear 33.0 0.9-7.8
Not applicable (not randomized trial) 50 (50.0) 40.3-59.7
Research ethics approval/waiver statement (yes) 90 (90.0) 83.0-94.7

Funding type*
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Government 34 (27.2) 25.0-44.3
Institutional (e.g., hospitals, universities) 23 (18.4) 15.5-32.3
Industry 9(7.2) 45-159
Non-profit (e.g., charities, foundations) 25 (20.0) 17.1-34.6
Other (e.g., facilities, professional societies) 54.0) 1.9-10.7
None 24 (19.2) 16.3-33.5
Not reported 54.0) 1.9-10.7

CI: confidence interval for percentage, n: number of articles, SD: standard deviation

* studies can be counted towards more than one category
2 one study conducted in Germany (Europe) and Japan (Asia)

b one study included a prospective cohort and focus group

¢ two studies included patients less than 18 years and older

59



Ph.D. Thesis — Daeria O. Lawson; McMaster University — Health Research Methodology

Table 3. Estimates of good practices related to feasibility in included studies.

Characteristic n (%) 95% CI
Total 100 —
Naming conventions

‘Pilot’ in title 30 (30.0) 21.7-39.5

‘Pilot’ in abstract 17 (17.0) 10.6-25.2

‘Pilot’ in both 29 (29.0) 20.8-38.4

‘Feasibility’ in title 33.0 0.9-7.8

‘Feasibility’ in abstract 23 (23.0) 15.6-31.9

‘Feasibility’ in both 11 (11.0) 6.0-18.2

Methods

Primary objective related to study feasibility (yes) 34 (34.0) 25.3-43.6
Feasibility outcomes are provided (yes) 70 (70.0) 60.5-78.3
Feasibility outcomes investigated*

Acceptance (e.g., adoption, comfort, satisfaction, 32 (15.6) 22.8-43.1

tolerance) 1(0.5) 0.1-4.6

Adherence/compliance with protocol (clinician) 40 (19.5) 29.8-52.0

Adherence/compliance with protocol (patient) 2(1.0) 0.4-6.3

Data completeness rate 944 4.5-16.1

Data for sample size estimate 7034) 32-13.5

Enrollment/recruitment rate 6(2.9) 2.5-12.2

Feedback on intervention (clinician) 23 (11.2) 15.3-33.0

Feedback on intervention (patient) 3(1.5) 0.8-7.9

Logistics of, or resources required to conduct definitive 2(1.0) 0.4-6.3

study 12 (5.9) 6.6-19.9

Preliminary efficacy 36 (17.6) 26.3-47.6

Participation/retention rate (e.g., attrition, complete 2(1.0) 0.4-6.3

follow-ups) 30 (14.6) 21.1-409

Safety

Other

Not applicable (none provided)

Sample size estimated (yes) 25 (25.0) 17.3-34.1
Sample size estimation justification*

Adequate:  Feasibility outcomes 1(0.9) 0.1-4.6
Proportion of a larger trial 0(@0) —
Recommendations in literature/rule of thumb | 0 (0) —

Inadequate: Intervention effect 18 (15.8) 11.4-26.6
Other similar studies 19 (16.7) 12.2-27.7
Resource availability 1(0.9) 0.1-4.6
None 0 (0) —

Not applicable (no estimation) 75 (65.8) 64.7-84 4
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Declaration that study done in preparation for a main 21 (21.0) 13.9-29.7

study (yes)

Progression plans and criteria provided
Progression plans mentioned only 14 (14.0) 8.3-21.8
Progression plans with criteria for = one feasibility 4(4.0) 14-92
outcome 82 (82.0) 73.6-88.6
No

Intent for hypothesis testing or to provide an estimate of | 92 (92.0) 85.5-96.1

treatment effect (yes)

Reporting guideline referenced*
CONSORT, generic version for RCTs 5(.0) 1.9-10.6
CONSORT, non-pharmacologic treatment RCTs 1(1.0) 0.1-4.6
extension 2(2.0) 04-6.3
CONSORT, pilot and feasibility RCTs extension 1(1.0) 0.1-4.6
STROBE 1(1.0) 0.1-4.6
TIDieR 91 (90.1) 84.0-95.7
Not applicable (no reference)

Journal reporting guidance level
High to moderate 92 (92.0) 85.5-96.1
Low to none 8 (8.0) 39-14.5

Results

Additional feasibility outcomes are provided’ (yes) 30 (30.0) 21.7-39.5

Additional feasibility outcomes as reported in

Results/Discussion sections only*
Acceptance (e.g., adoption, comfort, satisfaction, 8(7.0) 3.8-14.6
tolerance) 1(0.9) 0.1-4.6
Adherence/compliance with protocol (clinician) 12 (104) 6.7-19.5
Adherence/compliance with protocol (patient) 4(3.5) 14-93
Enrollment/recruitment rate 6(5.2) 2.5-12.0
Feedback on intervention (patient) 1(0.9) 0.1-4.6
Logistics of, or resources required to conduct definitive 4(3.5) 14-93
study 9(7.8) 45-159
Participation/retention rate (e.g., attrition, complete 70 (60.9) 59.5-79.8
follow-ups)
Safety
Not applicable (none provided)

Discussion

Implications of feasibility findings on a main study 57 (57.0) 47.2-66 .4

discussed (yes)

Conclusions with regard to feasibility of a main study
Stop — Not feasible 0 (0) —
Caution — Feasible with modifications 43 (43.0) 33.6-52.8
Start — Feasible as is 14 (14.0) 8.3-21.8
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| Not discussed |43 (43.0) [33.6-52.8 |
CI: confidence interval for percentage, CONSORT: Consolidated Standards of Reporting Trials, n: number

of articles, n: number of articles, PAFS: pilot and feasibility studies, RCT: randomized controlled trials,
STROBE: Strengthening the Reporting of Observational Studies in Epidemiology, TIDieR: Template for
Intervention Description and Replication

* studies can be counted towards more than one category

T includes n = 4 studies that commented on feasibility anecdotally
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Table 4. Overview with illustrative examples of feasibility outcomes, associated
progression criteria and results as reported by authors of the included studies.

Scenario

Example(s) of feasibility
outcomes investigated
and criteria for
progression

Feasibility results

Progression plans only

a) Brain-computer
interface-assisted
motor imagery
training for stroke
(cohort study with
focus group) ¥

e Feedback on
intervention (clinician)

e “High learnability emerged in
the focus group therapists” and
“The acceptability of the
proposed system by therapists
highly depends on a subjective
technical confidence and a
positive attitude toward the use
of technologies.” Based on
focus group feedback, authors
state that modifications are
needed to address the time
required to set up the system.

b) Pragmatic
lifestyle intervention
for colon cancer
(randomized trial) >

e Data for sample size
estimate

e “Therefore, using the FACT-C
data from our intervention
group (mean + SD, 120 + 15),
the required sample size to
show a clinically important
effect is estimated to be 57
participants a group. Given a
6% dropout rate in the present
study over the course of the
intervention, this would require
a cohort of 122 (61 patients in
each group) to detect
significance at an alpha level of
05 with 80% power.”

Progression plans with

criteria

c¢) Placebo effect in
arthroscopy for
osteoarthritis
(randomized trial) !

1. Enrollment/recruitment
rate, criteria: ability to
find and recruit eligible
patients

2. Other — maintenance of
blinding (patient,
evaluator)

1. “Four hundred thirty-five
patients presented with knee
problems and, of these, 241
(55%) had radiographic
evidence of osteoarthritis. Fifty-
five (23%) of the 241 patients
with osteoarthritis met all of the
eligibility criteria. Of these 55
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3. Participation/retention

rate, criteria: ability to
retain patients for at
least 6 months

patients, 26 (47%) agreed to
participate in the study. The
recruitment rate during the pilot
phase was therefore 1.63
patients/week (26 patients in 16
weeks). The 26 patients who
agreed to enroll were in addition
to the 10 patients who
participated in the pilot study,”
(criteria met)

. “Thus, at each postoperative

visit the patients and examining
physician were questioned as to
which procedure they believed
the patient had received. The
patients and the physician were
never able to guess the
procedure correctly more often
than would be explained by
chance alone.” (criteria met)

. Of the ten enrolled and

randomized patients, “[one]
subject was dropped from the
study at the 3-month
postoperative followup because
of an acute psychiatric
episode... We have since revised
our eligibility criteria to reject
subjects who have a history of
psychiatric illness. All nine
eligible subjects participated in
the 6-month evaluation.”
(criteria partially met)

d) Neuromuscular
electrical stimulation
after cardiovascular
surgery
(uncontrolled before-
after study) 3

Authors explicitly
predefined all criteria
for feasibility with
justifications based on
clinically acceptable
ranges (e.g., clinical
expert opinion,
literature):

. Adherence/compliance

with protocol (patient),
criteria: >80% of

. “Sixty-one (89.7%) of 68

patients completed the NMES
intervention.” (criteria met)

. “No patients had changes in

blood pressure and heart rate
during the study period that
exceeded the criteria values.”
(criteria met)

. “No adverse effects of NMES

on temporary epicardial pacing”
(criteria met)
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patients able to 4. “The incidence of postoperative

complete more than 4 AF during the study period was

of 5 sessions 26.9% (7/26) in coronary artery
2. Safety, criteria: systolic bypass surgery, 18.2 % (4/22) in

blood pressure valvular surgery, and 20.0%

>80mmHg and change (4/20) in aortic or combined

in systolic blood surgery.” (criteria met)

pressure <20mmHg

3. Safety, criteria: no
malfunction of
temporary epicardial
pacing during session

4. Safety, criteria:
incidence of new onset
of postoperative AF
during the study period
<30% in coronary
artery bypass surgery,
<40% in valvular
surgery, and <50% in
combined and aortic
surgery

AF: atrial fibrillation, FACT-C: Functional Assessment of Cancer Therapy-Colorectal cancer, NMES:

neuromuscular electrical stimulation, SD: standard deviation
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Table 5. Examples of feasibility outcomes which may be relevant for rehabilitation

researchers.
Outcome Interpretation and approaches to measurement
Acceptance e Acceptability of the intervention by participants and/or
administrators of the intervention
¢ Surrogates for acceptance include:
- adoption of practices (e.g., reports of continued use after
study)
- comfort and fit of devices
- degree of exertion or workload required
- recommendations to others (e.g., family members with
similar condition)
- tolerance
- satisfaction
Adherence ¢ (Non)compliance to the intervention protocol and
procedures
e May include measures of the degree of consistency (e.g.,
intraclass correlation coefficient) between and within
administrators of the intervention
Contamination e Study design features or processes that lead to control arm

participants’ exposure to the intervention (e.g., elicited
through verbal queries or questionnaires)

Data collection
processes and
completeness

e Ability to capture all relevant study data

e Reliability of data collection tools or personnel (e.g.,
identification of gaps that lead to missing data, training
needs or calibration requirements)

Dropouts or

e Proportion of participants that are lost to follow-up, or

retention remain in the study (e.g., number of complete follow-ups)
Enrollment or e Proportion of participants that agree (or refuse) to
recruitment participate
Feedback on e General comments or suggestions for improvement to the
intervention intervention (e.g., collected with scales, questionnaires or
open-ended feedback forms, verbally during follow-up calls
or Visits)
e May include participants receiving intervention, caregivers
and family members, administrators of the intervention
(e.g., ease of implementation, willingness to incorporate
into routine practice), research personnel, etc.
Logistics, e Organizational aspects and capacity for implementation of

management and
required resources

the intervention:
- integration with existing structures, spaces and workflow
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- implementation without significant modifications or
disruptions to existing structures, spaces and workflow

- availability of equipment, software, facility or storage
space, personnel

- personnel training requirements, or degree of support
required

- associated costs

Participation e Similar to adherence, takes into account participant’s choice
especially when intervention components are optional (e.g.,
number of sessions attended)

e May be more relevant for pragmatic or community-based

interventions
Potential efficacy, e Preliminary estimates of treatment effect and variance,
effectiveness, or based on relevant clinical outcomes as defined by
data for sample size investigators
calculations e May be used to generate estimates for the required sample
size in the definitive study
Safety e Measures such as rates of adverse events or reactions
e May be used to determine appropriate dosages of
intervention
Study design e Determination of the appropriateness of various components
considerations of an intervention:

- appropriateness of eligibility criteria, clinical outcome
measures, tests, etc.

- need for incorporating or removing certain features (e.g.,
study arm)

- need for developing or adapting clinical outcome
measures or tests for improved accessibility,
legibility/health literacy levels, etc.

- validity of clinical outcome measures (e.g., face validity,
differences between subjective and objective measures
for answering the study question)

- successful maintenance of design features (e.g., blinding
of participants and evaluators throughout the study
duration)

Timeliness e Time required to complete the intervention protocol and
procedures by participants (e.g., to fill out questionnaire) or
by administrators of the intervention (e.g., to perform
injection)
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As cited in

“Pilot and feasibility studies in rehabilitation research: a review and educational primer
for the physiatrist researcher”

SUPPLEMENTAL DIGITAL CONTENT 1
Search strategy (searched on July 31, 2020)

Medline via Ovid:

Concept: top 6 journals in rehabilitation research

1 | "american journal of physical medicine & rehabilitation".jn. OR 38,477
"american journal of sports medicine".jn. OR "archives of physical
medicine & rehabilitation".jn. OR "british journal of sports
medicine".jn. OR "european journal of physical & rehabilitation
medicine".jn. OR “pm & r”’.jn.

Concept: pilot and feasibility studies

2 | Pilot Projects/ 122,628
3 | Feasibility Studies/ 68,158
4 | (pilot or feasibility).mp. 379,450
5 | or/2-4 379,450
6 |1land5 999

Embase via Ovid:

Concept: top 6 journals in rehabilitation research

1 | "american journal of physical medicine and rehabilitation".jn. OR 40,423
"american journal of physical medicine rehabilitation" OR "american
journal of physical medicine rehabilitation association of academic
physiatrists" OR "american journal of sports medicine".jn. OR "archives
of physical medicine and rehabilitation".jn. OR "british journal of sports
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SUPPLEMENTAL DIGITAL CONTENT 3

Supplemental Table 1. Overview with illustrative examples of feasibility conclusions as reported by authors of the included

studies.
Scenario Type of conclusion Examples
Implications of 1. Adequate — feasible | e Ina 2003 ‘pilot’ study evaluating various feasibility outcomes (e.g.,
feasibility findings | as is acceptance, adherence, feedback from patients, retention rate, and data for a
on a main study sample size estimate), authors conclude that the intervention is a “safe and
discussed easily accessible method of enhancing general function and mood in this
(n=157) sample of elders.” and do not comment on any needed modifications for the

design of a larger study. Authors also tabulate sample size calculations for a
randomized trial for five functional outcomes on the basis of the findings, “The
observational design does permit us to calculate the likely effect sizes (and
sample sizes) for an RCT.” and “The SF-36 physical functioning scale was the
most responsive instrument”. 43

e In a 2008 ‘feasibility’ study with findings based on acceptance, adherence and
feedback from patients, authors state “that the use of this system was associated
with high patient’s satisfaction” and that “The Reo™ Therapy System was
found to be valued by patients”. No modifications are indicated and authors
conclude that “Further research is necessary in order to identify the most
efficient balance of Reo Therapy and traditional therapy methods” since the
intervention was evaluated alongside standard of care rehabilitation sessions. %

e Ina 2002 ‘pilot’ study, authors measured patient satisfaction in addition to
effectiveness and conclude that the intervention is “safe and reasonably simple
to perform in the radiology room”. No modifications to the design are noted,
and although there was no prior mention of plans for a future larger study,
authors state, albeit vaguely, that “We have started appropriately controlled and
blinded randomised studies to evaluate further the effects of this type of
treatment.” also citing the lack of a control group and blinding as limitations. ™
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2. Adequate — feasible
with modifications

e In 2010 ‘pilot’ study, authors measured acceptance, data completeness,

recruitment and retention rates. They state that “the current study would have
benefitted from having additional outcome measures, specifically CDP”, which
is validated. With regard to a larger study, “this study demonstrated that is
feasible to recruit a population of patients with vertigo, complete a course of
OMT, and collect data concerning its potential efficacy by using the DHI. A
similar randomized control trial that uses separate physicians for evaluation and
treatment is feasible and warranted to determine the efficacy of OMT in
vertigo.” %

In a 2019 pilot study assessing feasibility (primarily acceptance), authors
conclude “The treatment was considered comfortable and enjoyable (mean
score >5) and moderately painful and strenuous (mean scores <3). Moreover,
the majority of the patients perceived the exoskeleton as useful; they would
recommend it; and they would like to do further OEAGT in the near future.”
although it is unclear if the reported means represent meaningful scores.
Authors also state that the “TUG test was too challenging for our subacute
stroke patients.” with “only 16.67% subjects were able to perform the test”, and
suggest several alternative measures for larger studies. Authors conclude that
the study “demonstrates that future RCT studies with a larger population are
recommended” and that the current study is “part of a wider RCT” but do not
elaborate if the current study is an internal pilot or vanguard study. **

In a 2020 ‘feasibility’ study evaluating acceptance, adherence, patient feedback
and safety, authors conclude that the intervention was feasible without serious
adverse events and high satisfaction. Authors comment on numerous
modifications including a structured questionnaire to track adverse events
(which may have been undetected), adjustments to the program (e.g., linking to
more hand motion devices with haptics, improving the virtual space to show
the whole upper extremity versus only a hand which “can interfere with the
patient’s embodiment. This may affect the actual therapeutic effect”). Authors
also highlight the need to address the generational gap in future investigations
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“relatively young patients showed more interest in VR rehabilitation during the
recruitment process...may be considered another issue confronting VR
rehabilitation.” 33

e Ina 2019 study investigating various aspects of feasibility, clear linkage to a
future study is provided, including plans to evaluate logistics for an
international randomized trial. Authors conclude that the intervention is safe
and feasible, noting various adaptations to the current protocol (e.g., timing of
dose) as well as assessing the need for the psychologist component with a
questionnaire, “on evaluation, there was not much added value because fear for
the operation and the cancer diagnosis overall was realistic and weekly
counseling by the case manager (nurse specialist in colorectal care) would
suffice. We now use validated questionnaires PHQ-9 and GAD-7 for screening
to select individual patients for psychologist consultation.” Authors also
provide trial registration information for the main, international study. *?

e Ina 2009 ‘pilot’ study with plans to collect data for a sample size estimate for a
definitive study, authors provide the following power calculation “A future
study could be designed with a sample size of 12 (6 in each arm) to detect a
difference in means of 1.64 on the CRS-R, using a two-group ¢ test (crossover
analysis of variance) with a 0.05 two-sided significance level and 80% power.
A more conservative calculation based on a difference of means of 1.20 would
require a total sample size of 20.” Authors address issues faced and
considerations for future recruitment efforts “most were willing to take part in a
crossover design. These families’ attitudes support the difficulties in a parallel
group design in this setting”, also noting the need to account for high dropout
rates due to medical complications and desire for open-label use. Due to slow
recruitment, authors state there is a “need for a four- to five-site multicenter
study” and discuss criticisms of crossovers with agents like amantadine which
may result in “irreversible improvement”. However, the authors conclude that
the findings from the washout period “suggests that a crossover design is likely
to detect meaningful changes related to the use of amantadine”. ¢

80



Ph.D. Thesis — Daeria O. Lawson; McMaster University — Health Research Methodology

e Ina 2010 ‘feasibility’ study with aims “to facilitate study replication and
clinical implementation”, authors conclude that “outpatients undergoing
radiation treatment can participate in, enjoy, and exercise training.” Authors
note that combining sessions with radiation center visits was a logistical benefit
and offer suggestions for future research, “Minor modifications might achieve
greater and more lasting benefit. For example, the study protocol did not
provide for individualization of the exercise regimen or performance-based
program advancement. Both of these are standard elements of conventional PT
and could be reasonably expected to enhance benefit. Furthermore, inclusion of
an individualized and structured post-PT home exercise program, another
essential component of conventional outpatient PT, may have facilitated
continued improvement after completion of the intervention. Aerobic
conditioning might be added to the regimen because there is evidence
supporting the benefits of this modality for fatigue.” Authors also comment on
the need to measure functional status objectively in addition to subjective
measures, and “to examine the capacity of telephone, internet, or in-person
follow-up to extend gains beyond the study interval.” 1

3. Adequate —
implementation-
oriented discussion
(rather than future
research)

e Ina 2012 study evaluating feasibility, authors collected feedback from patients,
physicians, and community coordinators, stating the intervention was
successful and “demonstrated the feasibility of implementing a pedometer
intervention in partnership with the community.” Authors highlight that the
“Long-term maintenance of this intervention approach would require support
for ongoing communication between the physicians and CAS and the necessary
resources to encourage PA and follow-up with patients” and that “lack of time
was viewed by the physicians as the greatest challenging to implementing the
PA intervention into their practice”. The authors also comment on issues with
bias in the self-reported measures used, concluding that the findings “support a
broader implementation trial”. *!

e In a 2014 study evaluating the feasibility of integrating a program into clinical
practice, authors evaluated various aspects including acceptance, practicability,
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and logistics of integrating the program with existing structures and
organizational aspects of the center “without significant adaptation and
interference”. The authors conclude that “The integration of the presented
program into an existing cardiovascular prevention center was feasible, safe,
and reasonable due to the largely overlapping therapeutic measures on vascular
prevention.”, and that the program was “well accepted with 90% of the patients
completing it. This is a great step toward the creation of a vascular prevention
and rehabilitation center offering such services to patients with various vascular
diseases.”, also noting that cost-effectiveness needs to be determined in future
studies. 48

In a 2020 study evaluating feasibility, authors conclude that the program was
feasible and address considerations for implementation, “Travel and time issues
as well as Uthoff’s phenomenon during summer month were main reasons for
dropouts during the intervention period. We therefore recommend pausing the
program during the summer”. In addition to reporting relevant outcomes
(adherence, patient satisfaction and feedback), authors also report the use of the
TIDieR guideline to encourage optimal reproducibility of the intervention in
different settings, “Current research in rehabilitation often cannot be translated
into clinical practice because the applied training programs are not reported
adequately and therefore cannot be reproduced. We therefore developed a,
within this paper, clearly described and reproducible training program with
regard to the design of the program and the individual workstations.” 3

Implications of
feasibility findings
on a main study not
discussed

(n=43)

4. Inadequate —
comments about future
research in absence of a
priori feasibility
objectives or outcomes

In a 2017 “pilot’ study to determine effectiveness with no a priori feasibility
objectives or outcomes, authors provide general recommendations with regard
to future research based on the pilot’s limitations (i.e., bigger sample, need for
a control group and longer study duration), “In the future, a longer duration
study with an adequate sample size, including a group with video game training
only and using a more standardized neuropsychological assessment may clearly
establish the potential cognitive benefits of these interventions.” #!
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e Ina2017 ‘pilot’ study with the objective to determine efficacy, feasibility-

related outcomes were first mentioned in the results (e.g., adherence by
therapists, and a measure of exercise output—distance walked—which was
only clarified as an indicator of compliance in the results). Authors also state
that “Power calculations were not performed because the estimates from this
pilot study will be used to determine adequate sample size for a larger trial”,
but further assert that the pilot provides empirical evidence “that CBT is
effective in alleviating sleep, daily fatigue levels, and depression in a TBI
sample.” The statement that “Treatment effect size, the magnitude of change
from baseline within groups, was estimated with Hedges g to adjust for small
sample bias” also suggests that the study may have been a small study later
labeled as a pilot, although this is unclear.

In a 2010 ‘pilot’ study with the objective to determine short-term efficacy,
some feasibility-related outcomes were only mentioned in the results (e.g.,
acceptance, feedback by patients), and intentions for the pilot to guide the
design of a larger study were first presented in the discussion, “An equivalency
study of this type would require large numbers of subjects, and given the costs
involved, the authors believe an initial pilot study was justified.” Authors
highlight that the study did not support the use of the higher dose as well as
challenges due to the large number of lost to follow-ups, and with conducting
similar larger studies “However, large studies of this type are challenging,
particularly if carried out independent of pharmaceutical support, because of
cost and the need for FDA clearance.” 1

5. Inadequate —
efficacy/effectiveness-
oriented discussion, or
discussion of other,
non-measured
feasibility outcomes

In a 2020 ‘pilot’ study to determine safety, tolerance, and preliminary efficacy
data, authors largely provide a discussion from the perspective of efficacy,
"additional trials that consider longer and perhaps higher doses of HGH in a
larger population of male and female patients, along with neuromuscular and
additional functional evaluations, would help to further determine the
therapeutic potential of HGH to improve outcomes for patients who undergo
ACLR.” Authors report a large effect size based on data from 19 patients, “The
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primary outcome measure for this study was knee extension strength at 6
months. In support of our hypothesis, we observed a 33% increase in absolute
torque and a 29% increase in relative torque in the HGH group compared with
the placebo group at 6 months after ACLR.” Based on this, the safety
committee (blinded to the treatment assignments) decided to stop the study,
“Enrollment was discontinued before reaching the preplanned number of 17 per
group, which can result in overestimates of the effect in decisive trials, but we
thought that this was the correct decision, as this was a pilot trial.” 64

e Ina 2014 ‘pilot’ study to determine safety and efficacy, authors comment on
additional, potentially measurable outcomes (i.e., which could have been
captured with more preplanning) stating “Some feelings (eg, scalp sensations)
may have differed in the placebo and real conditions.” and so “the future use of
a questionnaire for study participants and evaluating physicians is
recommended to help verify that blinding is maintained throughout the conduct
of the study.”

Note: numbered references appear in SUPPLEMENTAL DIGITAL CONTENT 2
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CHAPTER 3: A pilot study of methodological studies
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and reporting of studies that review
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Abstract

Background: A relatively novel method of appraisal, methodological reviews (MRs) are used to synthesize
information on the methods used in health research. There are currently no guidelines available to inform
the reporting of MRs.

Objectives: This pilot review aimed to determine the feasibility of a full review and the need for reporting
guidance for methodological reviews.

Methods: Search strategy: We conducted a search of PubMed, restricted to 2017 to include the most recently
published studies, using different search terms often used to describe methodological reviews: “literature survey”
OR “meta-epidemiologic* review” OR “meta-epidemiologic* survey” OR “methodologic* review"” OR “methodologic*
survey” OR “systematic survey.”

Data extraction: Study characteristics including country, nomenclature, number of included studies, search strategy,
a priori protocol use, and sampling methods were extracted in duplicate and summarized.

Outcomes: Primary feasibility outcomes were the sensitivity and specificity of the search terms (criteria for success
of feasibility set at sensitivity and specificity of = 70%).

Analysis: The estimates are reported as a point estimate (95% confidence interval).

Results: Two hundred thirty-six articles were retrieved and 31 were included in the final analysis. The most accurate
search term was “meta-epidemiological” (sensitivity [Sn] 48.39; 95% Cl 31.97-65.16; specificity [Sp] 97.56; 94.42-
98.95). The majority of studies were published by authors from Canada (n = 12, 38.7%), and Japan and USA (n = 4,
12.9% each). The median (interquartile range [IQR]) number of included studies in the MRs was 77 (13-1127).
Reporting of a search strategy was done in most studies (n = 23, 74.2%). The use of a pre-published protocol
(n=7,226%) or a justifiable sampling method (n = 5, 16.1%) occurred rarely.

Conclusions: Using the MR nomenclature identified, it is feasible to build a comprehensive search strategy and
conduct a full review. Given the variation in reporting practices and nomenclature attributed to MRs, there is a
need for guidance on standardized and transparent reporting of MRs. Future guideline development would likely
include stakeholders from Canada, USA, and Japan.

Keywords: Feasibility, Guidelines, Methodological review, Nomenclature, Pilot, Reporting
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Background

Health researchers, methodologists, and policymakers rely
on primary studies or evidence syntheses (e.g., systematic
reviews) to provide summaries of evidence for decision-
making [1, 2]. However, the credibility of this evidence de-
pends on how the studies were conducted and reported.
Therefore, critical appraisal of health research methodology
is an important tool for researchers and end-users of evi-
dence. As such, certain studies exist solely to help synthesize
methodological data about the design, analysis, and report-
ing of primary and secondary research. These studies can
be referred to, for the purposes of this paper, as methodo-
logical reviews (MRs) and represent an efficient way of
assessing research methods and summarizing methodo-
logical issues in the conduct, analysis, and reporting of
health research. Collating primary and secondary research
in this way can help to identify reporting and methodo-
logical gaps, generate empirical evidence on the state of or
quality of conduct and reporting, and inform the develop-
ment of reporting and methodological standards. MRs are
highly informative because they allow researchers to evalu-
ate study methods; assess adherence, quality, and complete-
ness of reporting (e.g, reporting adherence to Consolidated
Standards of Reporting Trials, CONSORT); document and
assess the variety of methods used or approaches to analyses
(e.g, statistical approaches for handling missing data in clus-
ter randomized trials); demonstrate changes in reporting
over time (e.g, since the introduction of a specific guide-
line); demonstrate consistency between study abstracts/trial
registries and their full texts; and many other issues [3-8].
In this way, MRs are indispensable to high-quality health
research by allowing researchers to identify inappropriate
research method practices and propose solutions.

Reporting guidelines are important tools in improving the
reporting and conduct of health research, and many exist
for various study designs. Currently, the Enhancing the
QUAlity and Transparency Of health Research
(EQUATOR) network is the leading authority in reporting
guidelines for health research [9]. As of September 2019,
this website lists 418 guidelines, with another 74 currently
under development. There is empirical evidence that publi-
cation of reporting guidelines improves reporting, but this is
often contingent on journal endorsement as well as the
period of time since publication [10-12]. However, there is
no published guidance for reporting methodological reviews
despite an increase in their development and usage [13].

Murad and Wang have proposed a checklist which is an
adaptation of the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA), a widely endorsed
guideline developed to help report systematic reviews [14,
15]. While its use would ensure that a standardized and
transparent approach in reporting is followed, this does not
address the various typologies of MRs including the variety
of approaches used to conduct these studies. For example,
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MRs that use a before-after design, interrupted time series,
or random sampling approaches would be a poor fit for this
tool (7, 16-18]. Likewise, studies in which the unit of ana-
lysis is not the “study” would require more specific guidance
(e.g, some MRs investigate multiple subgroup analyses
within the same study) [18, 19]. Further, some MRs report
formal sample size estimations, and it is unclear whether
this should be recommended for all MRs. In line with this
thinking, recent correspondences with the Journal of Clinical
Epidemiology highlight that methodological studies cannot
always be classified as systematic reviews, but instead repre-
sent their own branch of evidence synthesis methodology
requiring specially tailored reporting guidance [20].

To facilitate the development of reporting guidelines for
health research, Moher et al. propose a five-phase, 18-step
strategy [10]. One important step in this process is a review
of the literature, including seeking evidence on the quality
of published research articles and identifying information
related to sources of bias in reporting. However, some con-
cerns exist with reviewing the literature. First, the literature
on methodological reviews is elusive and can be found in
any journal or database. Second, given the relative novelty
and rapid development of the field, there is no formally ac-
cepted nomenclature to guide a literature search. We there-
fore deemed it necessary to conduct a pilot methodological
review of methodological reviews to inform the feasibility of
a broader, full methodological review based on our ability to

1. Determine the appropriate nomenclature for
identification of methodological reviews

2. Determine a preliminary need for guidance, based
on inconsistencies in reporting

Pilot studies of research syntheses, contrary to pilot stud-
ies of classical “primary” research, aim to: establish the need
for a full review, establish the value of the methods used,
and to identify, clarify, and review any problems with the
processes and instruments. They can also be used to iden-
tify conceptual, methodological, and practical problems that
need to be addressed in a full review. In this way, piloting
research syntheses maximizes validity and efficiency [21,
22]. The research questions we sought to answer in this
pilot review, where they fit in the larger scheme of the pro-
ject objectives, and their implications for a full review (ie.,
larger study to further explore the observed methodological
variations in a broader sample of MRs) are outlined in
Table 1. The listed research questions were evaluated in
and applied to the MRs included in this pilot.

Methods

Study design

The methods reported are in line with current guidance
on piloting evidence syntheses, by way of a “mini-review”
all the way through [21]. We conducted a pilot
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Table 1 Pilot research questions and implications for a full review
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Pilot review objectives Research questions

Implications for feasibility of full review

Metrics/threshold

Which search terms
yield methodological
reviews?

Determine the appropriate
nomenclature for accurate
identification of methodological
reviews

Are research
methods specified a
priori?

Determine the need for
methodological review reporting
guidelines

How many databases
are searched?
review

Are search time limits
justified?

Is the sample size
justified?

Identifying a list of terms that yields
methodological reviews will inform the
search strategy in the full review

Inconsistent pre-specification of methods
would indicate the need for a full review

Wide variation in the numbers of databases
searched would indicate the need for a full

Inappropriate justification of search time
limits would imply the need for a full review

Inappropriate justification of sample size for
MRs designed as analytical studies (e.g.,

Sensitivity/specificity 2 70%

< 70% with published protocols

Coefficient of variation ~ 1 (i.e,
spread in results relative to the mean)

< 70% justify search limits

< 70% justify sample size or perform
sample size calculation

before-after comparisons, regression-based
analyses) would imply the need for a full

review

Is a formal sample size
calculation performed?

Inappropriate justification of sample size for
MRs designed as analytical studies (e.g., before-

after comparisons, regression-based analyses)
would imply the need for a full review

Is a random sample of
studies used?

Do research methods
or authors suggest
generalizable findings?

Use of different sampling approaches to select
a subset of studies from a larger group would
indicate the need for a full review

Lack of clear approaches to reporting
generalizability would indicate the need for a
full review

Among studies where the goal was
not to capture all available studies,
< 7086 use a random sampling approach

< 70% discuss the generalizability of
findings

methodological review of a sample of methodological re-
views published in 2017.

Eligibility criteria
We included articles that fulfilled all of the following criteria:

e Are in the domain of clinical research with human
participants

e Could be classified as secondary research (i.e.,
investigating other studies/primary research)

o Investigate methods or reporting issues

Search strategy

We conducted a search of PubMed—a public search
engine which retrieves medical literature from the
MEDLINE database—from January 1, 2017 to December
31, 2017 (ie., the most recent complete year) using terms
often used to refer to MRs: “literature survey” OR “meta-
epidemiologic* review” OR “meta-epidemiologic* survey”
OR “methodologic* review” OR “methodologic* survey” OR
“systematic survey”. To maintain a focused search as was
intended for the scope of this pilot, phrase searching was
used to restrict the volume of hits with wildcard searching.

Study selection

One reviewer (DOL) screened the titles and abstracts of
retrieved articles in a reference manager program
(EndNote X7.8, Philadelphia: Clarivate Analytics; 2016)
for the type of study and whether any nomenclature was

present in either or both the title and abstract. Studies
identified as methodological reviews were screened in
duplicate (DOL and AL) and verified for eligibility in the
full texts using a spreadsheet (Microsoft Excel for Mac
v.16.15, Washington: Microsoft Corporation; 2018).

Data extraction

Two reviewers (DOL and AL) extracted data from MRs in
a spreadsheet in duplicate including the first author name,
country of primary affiliation (for > 1 co-first authors, the
affiliation of the first listed author was taken; for > 1 affili-
ations of the first author, the senior author’s affiliation was
taken), nomenclature in the title, nomenclature in the ab-
stract, nomenclature in the methods section, total number
of included records (e.g., abstracts, instruments, journals,
meta-analyses, reviews, and trials), if the sample size was
calculated, if the authors referenced a published protocol,
the databases searched for record inclusion, if there was
justification of search time limits, whether the search
strategy was reported (or referenced elsewhere), and if
sampling of records was random.

Given our concerns with sampling issues, we sought add-
itional information on generalizability. Generalizability was
guided by the response to the following question: “Do these
findings represent the total population of studies that the
sample was drawn from?”. We classified studies as likely
generalizable if they met some or all of the following criteria:

e Used multiple databases
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o Justified their sample size (e.g., provide details for a
sample size calculation)

e Selected a random sample of records (where
applicable)

We classified studies as unlikely to be generalizable if they

e Used only one database
e Used selected journals (e.g., only high impact)
e Used very stringent eligibility criteria

Disagreements were resolved through discussion, and
if reviewers could not come to an agreement on
conflicts, a third reviewer (LM) adjudicated as necessary.

Inter-rater agreement

We assessed the level of agreement between reviewers
using Cohen’s kappa (k) for inter-rater reliability for two
raters. Agreement was calculated for yes/no and numerical
fields at the full-text screen and data extraction levels. The
index value was interpreted as no agreement (0-0.20), min-
imal agreement (0.21-0. 39), weak agreement (0.40-0.59),
moderate agreement (0.60-0.79), strong agreement (0.80—
0.90), and almost perfect agreement (above 0.90) [23].

Data analysis

We summarized and reported the descriptive statistics,
including frequencies and percentages for count and cat-
egorical variables, and means with standard deviation
(SD) for continuous variables.

In order to determine the best search strategy, we com-
puted the sensitivity and specificity of each search term to
determine which would have the best accuracy in our
database of studies identified from our search. We com-
puted the proportion of studies identified with each search
term that were actually MRs (ie, included studies and
true positives) and the proportion identified that were not
MRs (ie., excluded studies and false positives). We also
computed the proportion of studies not captured by the
search term that were not MRs (i.e., excluded studies and
true negatives) and the proportion of MRs that were not
captured by the search term (ie, included studies and
false negatives). We pooled the sensitivity and specificity
estimates for multiple search terms using the parallel test-
ing approach in order to achieve an optimal combination
of search terms with a good balance of sensitivity and spe-
cificity [24]. Statistical analysis was conducted in IBM
SPSS Statistics (IBM SPSS Statistics v.24.0, Armonk: IBM
Corporation; 2016) and inter-rater agreement (x with 95%
confidence interval, CI) was calculated using WinPepi
[25]. We built a word cloud in WordArt to visualize
common terms used for indexing MRs in PubMed [26].
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Ethics review

Ethics committee approval and consent to participate
was not required as this study used previously published
non-human data.

Results
There were 236 articles retrieved from the PubMed
search of which 31 were included in the final quantita-
tive and qualitative analysis (see Fig. 1 for study flow
diagram with reasons for exclusion) [27-57]. There was
moderate inter-rater agreement between reviewers before
consensus (x = 0.78; 95% CI 0.73-0.82).

The study characteristics of all included studies are
outlined in the Appendix.

Characteristics of included methodological reviews

Many of the authors were from Canadian institutions (# = 12,
38.7%), followed by Japan and USA (1 = 4, 12.9% each). Based
on the previously defined criteria, we scored ten studies
(32.3%) as generalizable (28, 30, 38, 40, 49, 51-54, 57]. Only
three studies (9.7%, two of which we scored as generalizable)
commented on generalizability and reported their own work
as generalizable, either to the subject area (e.g, venous ulcer
disease), to a clinical area, or in general terms [27, 30, 38].

Nomenclature

Of the 31 included studies, 77.4% (n = 24) presented the
study nomenclature in their title. The terms found in the ti-
tles and abstracts of all retrieved articles that were used to
describe the study are represented in Fig. 2. The most ac-
curate search terms were “meta-epidemiological” (sensitiv-
ity [Sn] 48.39; 95% CI 31.97—65.16; specificity [Sp] 97.56;
94.42-98.95), “systematic survey” (Sn 45.16; 95% CI 29.16—
62.23; Sp 76.10; 95% CI 69.81-81.42) “systematic review”
(Sn 12.90; 95% CI 5.13-28.85; Sp 93.17; 95% CI 88.86—
95.89), and “literature survey” (Sn 6.45; 95 CI 1.79-20.72;
Sp 33.66; 95% CI 27.54—40.38), among 12 different types or
combinations of nomenclature cited (Fig. 2). The combined
sensitivity and specificity for the six terms attributed to
MRs was 100% and 0.99%, respectively.

The words “survey” and “systematic” (n = 18 each),
“meta-epidemiologic*” (n = 15), and “review” and “study”
(n = 7 each) were the most frequent in the word cloud
(Appendix). Five (16.1%) of these studies used more than
one name to describe their study type in the title or
abstract (two names, n = 4, and three names, n = 1).

Methodological features

The mean (standard deviation [SD]) number of databases
searched was 2 (1.6) with a minimum of 1 and a max-
imum of 8 databases. Overall, less than a quarter of stud-
ies (n = 7, 22.6%) made a reference to or cited a protocol
for the study. Most studies reported the search strategy (n
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236 records screened as
identified through PubMed
database search 198 records excluded

no duplicates » not focused on
( P ) methodological synthesis

v

A4

38 full-text articles 7 full-text articles excluded
assessed for eligibility with reasons:
¢ Delphi study (1)
e Protocol (4)
¢ Guideline (2)

\ 4

A4

31 studies included in qualitative and quantitative synthesis

Fig. 1 Study flow diagram illustrating selection of eligible studies

Frequency

meta-epidemiological*
systematic survey
systematic review

literature survey
methodological overview
methodological review
comparative survey
literature review

literature search
methodological survey
systematic literature survey
systematic regulatory survey
systematic study |

not reported |

20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140
uInduded Studies (n = 31) = Total Studies (n = 236)

Fig. 2 Pyramid graph illustrating a comparison of nomenclature from PubMed search and included studies. Frequencies are based on terms as
reported in the study title and/or abstract, and taking into account studies that used more than one term (ie, total terms for included studies
n = 37 and total terms for all studies from PubMed search n = 254). "Meta-epidemiological” includes all nine variants that were captured by the
search term “meta-epidemiologic*”
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= 23, 74.2%) and only eight (25.8%) justified the time
limits that were set for the search (Table 2).

Five studies (16.1%) performed an a priori sample size
calculation of records to be included, using a variety of
methods. Abbade et al. used an estimate for the primary ob-
jective from a prior similar study [27], and similarly, Riado
Minguez et al. used a prior similar study to determine a
target sample size coupled with a power calculation [43]. El
Dib et al. sampled enough studies to achieve a CI of + 0.10
around all proportions [33], and Zhang et al. used a precise
CI of + 0.05 [57]. Kosa et al. incorporated an approach opti-
mized for logistic regression, based on estimates for correl-
ation between covariates [37]. Among the studies that did
not aim to summarize data from all available records re-
trieved in their search (n = 5), all studies (100%) incorpo-
rated some randomization strategy to sample the records to
be included in their final synthesis [29, 33, 34, 37, 57].

Discussion

In this pilot methodological review, we have established the
need for a full review and determined some of the methodo-
logical features worth investigating to facilitate the develop-
ment of a reporting guideline for MRs. Unquestionably, it is
highly likely that our search strategy missed MRs character-
ized by different nomenclature. However, as a result of this
pilot we have been able to identify some of the most appro-
priate search terms to incorporate into a search strategy in
the full review. The criteria for success of feasibility and the
respective results are outlined in Table 3. The position of this
pilot in the larger picture of the development of the report-
ing guideline is outlined in Fig. 3. Additionally, the forthcom-
ing guideline as a result of this work, the METhodological
Review reportlng Checklist (METRIC), has been registered
as currently under development with EQUATOR.

The disparity in nomenclature, methods, and reporting in
this assessment of 1-year worth of data suggests that a full
review is required to better provide a more complete pic-
ture of the existing concerns with reporting quality. A num-
ber of key features stand out and an appraisal of these
concerns would also help to inform the development of

Table 2 Methodological features of included methodological
reviews (N = 31)

Variable n (%)
Reported study type (nomenclature) in the 12 (38.7)
“Methods" section

Number of databases searched (mean, SD) 2(16)
Number of records included (median, IQR) 77 (13 - 1127)
Reported (or referenced) a protocol 7 (226)
Reported (or referenced) a search strategy 23 (74.2)
Justified search time limits 8 (25.8)
Performed a sample size calculation a priori 5(16.1)
Randomly sampled included records (of n = 5) 5 (100)

IQR interquartile range, SD standard deviation
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guidance. First, there is a growing body of literature per-
taining to reviews of methods. A search of PubMed with
the term “methodological review” shows that there has
been a steady increase in studies indexed as MRs over the
past 10 years, with ten in 2007 and 39 in 2017. The increas-
ing number of publications addressing methodological
issues in primary and secondary research would suggest
that there is interest in understanding and optimizing
health research methods. Therefore, the development of
consensus-based guidelines in this field is warranted.
Second, there are inconsistencies in the nomenclature used
to describe MRs. In the variety of names currently being
attributed to MRs, nomenclature is an issue that must be
addressed. This is especially true with the use of labels such as
“systematic review’—which is attributed to a specific, well-
defined form of evidence synthesis for healthcare studies—or
in the case of some studies which have used the term “metho-
dologic,” which is not otherwise defined in English dictionaries
and which could compromise their detection in searches [58].
Third, there are no methodological standards specific to
MRs. Regarding selection bias, it is unclear what processes re-
searchers employ in defining the appropriate eligibility criteria,
or in the selection of databases and time periods for screening
relevant literature. Readers would be interested in knowing
why and how the choice of studies is ideal to answer the re-
search question and the rationale behind such choices should
be explicit. Likewise, the approaches to the sampling should be
explicit, especially in methodological reviews that do not adopt
systematic searches to identify and capture all of the relevant
articles. For example, some methodological studies might ap-
proach a research question with a before-after, cross-sectional,
or longitudinal design to name a few. As a result, it may not be
appropriate or necessary to use all of the available studies in
these scenarios and a sample of studies may suffice [59, 60].
On a conceptual level, we sought to develop a definition of
study generalizability, but this was challenging to
operationalize. The aim of this exercise was to help define the
scope of inferences that can be made from the findings in
MRs. As this area currently lacks specific guidance, we
recognize that the appropriateness of the selected criteria (and
its applicability to each study) will see ongoing development in
subsequent investigations and may be applied differently.
Generalizability is strongly tied to the target population and
this was not often explicit in MRs, making any inferences chal-
lenging. Our approach to defining generalizability could be re-
fined with insights from authors and users of MRs and will
vary based on the study in question. There are several ways of
addressing this outcome: do the authors identify their study as
generalizable? Is the “study topic” (ie, methodological issue)
generalizable to other fields? Are the “results” generalizable to
other studies in different fields investigating the same
methodological issue? How are these results applicable?
Conversely, we can also consider whether the sample size
and number of databases searched are surrogate indicators of
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Table 3 Feasibility results for this pilot review

Page 7 of 11

Measure Target Observed Description

Sensitivity/spev:iﬁcityb 2 70% Sensitivity, 100% Six terms combined gave good sensitivity but compromised specificity
Specificity, 0.99%

Published protocols® < 70% 22.6% Few studies had pre-specified methods

Coefficient of variation® ~1 08 Fairly consistent number of databases searched

Justification of search limits® < 70% 258% Few studies justified their search limits

Justification of sample size or perform sample size calculation® < 70% 16.1% Few studies justified their sample sizes or performed calculations

Use a random sampling approach® < 70% 100% All studies adopted a random sampling approach

Discuss the generalizability of findings® < 70% 9.7% Few studies described how generalizable their findings were

Feasibility criteria met
PFeasibility criteria partially met
“Feasibility criteria not met

generalizability. These factors could be used to extrapolate to
the generalizability of an MR, as is done with clinical trials and
systematic reviews, and as we have done in the present study.
These questions and the importance of this variable might be
answered with a deeper investigation of MRs, as well as feed-
back and engagement from expert users as we work to de-
velop guidance on reporting. Through expert consensus, and
recognizing typological differences, we also plan to optimize
the proposed guidance for specific types of MRs (e.g, MRs
assessing methods of randomized control trials or systematic
reviews). We hope that these approaches will also help to tease
out the appropriate definition of generalizability in each case.

Conclusions

We now have a clearer understanding of the terms
used to describe methodological reviews and some of
the issues that warrant a deeper investigation. In this
pilot review, we have highlighted the need for a full
review on this topic in order to inform future guid-
ance for reporting methodological reviews. A full re-
view using some of the search terms identified here is
feasible. These findings will be used to develop a
protocol, which will encompass more databases and
years, in order to gain a clearer sense of the land-
scape of MRs.

1a. Pilot Review (2017, n = 31 studies)
Indicators of feasibility for full review:

v Test search strategies

v Identify reporting issues

v Identify methodological issues

v Identify conceptual issues

Key Findings

Appropriate nomenclature and search
terms identified
Features of MR studies identified

This will quide the development of
eligibility criteria and a search strateqy
for a full review (#2)

Disparities in reporting and methods
Conceptual issues regarding
generalizability

1b. Full Review (inception-present)

of reporting in published literature

Identify key methodological approaches
Identify key information related to the potential
sources of bias in MR studies

Identify previous relevant guidance

Develop conceptual framework

oo 0o

O Seek relevant evidence on the state and quality

This will inform the development of a
conceptual framework for quideline
development (#2 & #3

Many potential stakeholders based in
Canada, Japan, and United States

This will inform the selection of key
informants and consensus exercise

2. Consensus Study

O Identify consensus exercise
participants

O Key informant interviews

O Consensus exercise (online)

0 Face-to-face meeting with invited
participants

Findings from #1 and #2 will be used as the knowledge base for the guideline (#3)

Fig. 3 Stages of development of reporting guidelines for methodological reviews
-

participants (#3)

3. Guideline Development

O Refinement of checklist and
piloting

O Complete guideline documents

Q Distribute guidelines and
dissemination
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Appendix

META-EPIDEMIOLOGICAL EVIDENCE
META-EPIDEMIOLOGICAL REVIEW
META- EPIDEMIOLOGICALANALYSIS LITERATURE SURVEY
THODOLOGICAL OVERVIEW  META-EPIDEMIOLOGICAL INVESTIGATION

META-EPIDEMIOLOGICAL STUDY

SYSTEMATIC SURVEY

META-EPIDEMIOLOGIC EMPIRICAL EVALUATION N ETA-EPIDEMIOLOGICAL SURVEY
SYSTEMATIC REVIEW werHobolocicat review

Fig. 4 Word cloud depicting frequency of PubMed MeSH terms used to describe and catalog methodological studies
-
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Table 4 Main characteristics of included methodological reviews (n = 31)
Study Country Nomenclature Nomenclature Databases Records Reference Search  Justification Sample Random
(T/A) (M) searched included to a strategy  of search size sampling
(#) (#) protocol  reported time limits  calculation (Y/N)
(Y/N) (Y/N) (Y/N) (Y/N)
Abbade et al. [27] Canada SSu SSu 1 85 Y Y Y (61) N
Abdul-Khalek et al. [28] Lebanon SSu None 2 57 N Y N N N
Armijo-Olivo et al. [29]  Canada MES MES 1 393 Y Y N N Y
Bolvig et al. [30] Denmark ~ MES None 1 126 Y Y N N N
Chase Kruse and Matt ~ USA SSu SSu 2 35 N N N N N
Vassar [31]
Ebrahim et al. [32] Canada SR/SSu None 3 28 Y Y N N N
El Dib et al. [33] Canada SSu None 1 103 N Y N Y (100) Y
Ge et al. [34] China MES MESc 1 150 N Y N N Y
Gorne and Diaz [35) Argentina  SR/SSu LSu 1 128 N Y N N N
Khan et al. [36) Canada SSu SSu 3 48 N Y N N N
Kosa et al. [37] Canada MR, SSu MR 1 200 N Y Y Y (152) Y
Kovic et al. [38] Canada MESu MES, SR 2 77 N Y Y N N
Kuriyama et al. [39] Japan LSu None 1 353 N N Y N N
Manja et al. [40] Canada SSu None 5 43 N Y N N N
Faqageorgiou et al. Switzerland MEE, MO, SR SR 8 34 Y Y N N N
41
Ratib et al. [42] UK MER None 1 127 N N N N
Riado Minguez et al. Spain MES None 1 446 Y Y (150) N
(43]
Sekercioglu et al. [44]  Canada SSu None 5 16 N Y N N N
Shinohara et al. [45] Japan MEI, SR None 1 60 Y Y N N N
Sims et al. [46] USA MES MES, Su 1 37 Y N N N N
Storz-Pfennig [47] Germany MEA None 1 13 N N N N N
Tedesco et al. [48] Italy MEEE None 1 244 N N N N N
Tsujimoto et al. [49] Japan MES None 3 326 N N Y N N
Tsujimoto et al. [50] Japan MES None 1 284 N Y Y N N
Umberham et al. [51] USA MER None 2 265 N Y N N N
von Niederhausern Switzerland SSu None 2 47 N Y N N N
et al. [52)
Wallach et al. [53] USA MESu MESu 3 64 N N N N N
Yepes-Nunez et al. [54] Canada SSu None 3 42 N Y N N N
Yu et al. [55] Taiwan LSu LSu of SRs 1 29 N Y N N N
Zhang et al. [56] Canada SSu None 4 60 N Y N N N
Zhang et al. [57] Canada SSu None 1 200 N Y Y Y (200) Y

LSu literature survey, M methods section, MEA meta-epidemiological analysis, MEE meta-epidemiological evidence, MEEE meta-epidemiologic empirical evaluation,
MEI meta-epidemiological investigation, MER meta-epidemiological review, MES meta-epidemiological study, MESc comparative meta-epidemiological study, MESu
meta-epidemiological survey, MO methodological overview, MR methodological review, N no, SR systematic review, SSu systematic survey, Su survey, T/A title or

abstract section, UK United Kingdom, USA United States of America, Y yes
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ABSTRACT

Introduction Methodological studies (ie, studies that
evaluate the design, conduct, analysis or reporting

of other studies in health research) address various

facets of health research including, for instance, data
collection techniques, differences in approaches to
analyses, reporting quality, adherence to guidelines or
publication bias. As a result, methodological studies

can help to identify knowledge gaps in the methodology
of health research and strategies for improvement in
research practices. Differences in methodological study
names and a lack of reporting guidance contribute to

lack of comparability across studies and difficulties in
identifying relevant previous methodological studies. This
paper outlines the methods we will use to develop an
evidence-based tool—the Methodologlcal STudy reporting
Checklist—to harmonise naming conventions and improve
the reporting of methodological studies.

Methods and analysis We will search for methodological
studies in the Cumulative Index to Nursing and Allied
Health Literature, Cochrane Library, Embase, MEDLINE,
Web of Science, check reference lists and contact experts
in the field. We will extract and summarise data on the
study names, design and reporting features of the included
methodological studies. Consensus on study terms and
recommended reporting items will be achieved via video
conference meetings with a panel of experts including
researchers who have published methodological studies.
Ethics and dissemination The consensus study has been
exempt from ethics review by the Hamilton Integrated
Research Ethics Board. The results of the review and the
reporting guideline will be disseminated in stakeholder
meetings, conferences, peer-reviewed publications,

in requests to journal editors (to endorse or make the
guideline a requirement for authors), and on the Enhancing
the QUAlity and Transparency Of health Research
(EQUATOR) Network and reporting guideline websites.
Registration We have registered the development

of the reporting guideline with the EQUATOR Network

.2 Dawid Pieper,?® Stefan Schandelmaier @,

1,4
6,7
1

,! Brett D Thombs @ %"
.23 David B Allison,'

,'* Taryn Young,'® An-Wen Chan,'® Matthias Briel,"*
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Strengths and limitations of this study

» To the best of our knowledge, this is the first study to
design an evidence-based tool to support the com-
plete and transparent reporting of methodological
studies in health research.

» This project will help to highlight the current report-
ing practices of authors of methodological studies to
outline a list of key reporting items.

» The stakeholders recruited for the consensus study
will represent a diverse group of expert health re-
search methodologists including biostatisticians,
clinical researchers, journal editors, healthcare pro-
viders and reporting guideline developers.

» Our study does not incorporate a blinded consensus
process and this may impact the flow of discussions
during the conference meetings.

INTRODUCTION

Concerns with the quality and quantity of
research have sparked interest in the rapidly
evolving field which has been called meta-
epidemiology, meta-research or research-
onresearch.™ This field of research
addresses the entire research process, from
question development to design, conduct
and reporting issues, and most often uses
research-related reports (eg, protocols,
published manuscripts, registry entries,
conference abstracts) as the unit of anal-
ysis. These studies may seek to ‘(1) describe
the distribution of research evidence for a
specific question; (2) examine heterogeneity
and associated risk factors; and (3) control
bias across studies and summarise research
evidence as appropriate’.* For the purpose

Daeria 0 L . and publicly posted th!s project on the Open Science of this project, we will refer to these research
aeria b Lawson; Framework (www.osf.io/9hgba). proje ) o :
lawsod3@mcmaster.ca outputs as ‘methodological studies’, that is,

Lawson DO, et al. BMJ Open 2020;10:e040478. doi:10.1136/bmjopen-2020-040478 1
BM)

98



Ph.D. Thesis — Daeria O. Lawson; McMaster University — Health Research Methodology

studies that evaluate the design, conduct, analysis (eg,
including bias, statistical plan and methods) or reporting
of other studies in health research. This definition does
not include statistical methodological studies (eg, studies
testing new algorithms or analytical methods, simulation
studies) and experimental studies in which the unit of
analysis is not a research report. Methodological studies
are important because they can identify gaps, biases and
inefficiencies in research practices, and propose improve-
ments and solutions.

A PubMed search performed in April 2020 for terms
often used to describe methodological studies suggests
that the rate of publication of methodological studies has
increased over time, illustrated in figure 1.

In the past 20 years, methodological studies have influ-
enced the conduct of health research by informing many
popular practices such as double data extraction in system-
atic reviews’ ; optimal approaches to conducting subgroup
analyses’ ; and reporting of randomised trials, obser-
vational studies, pilot studies and systematic reviews’ '’
to name a few. Methodological studies have played an
important role in ensuring that health research is reliable,
valid, transparent and replicable. These types of studies
may investigate: bias in research,'’ '* quality or complete-
ness of reporting,'*'* consistency of reporting,'> methods
used,16 factors associated with reporting practices17 ; and
may provide summaries of other methodological studies'
and other issues. Methodological studies may also be used
to evaluate the uptake of methods over time to investigate
whether (and where) practices are improving and allow
researchers to make comparisons across different medical
areas.'”® These studies can also highlight methodological
strengths and shortcomings such as sample size calcula-
tions in randomised controlled trials,?! 2* quality of clin-
ical prediction models,” and spin and over-interpretation

of study findings.*** As such, methodological studies
promote robust, evidence-based science and help to
discard inefficient research practices.”’” A draft concep-
tual framework of the various categories of methodolog-
ical studies that we have observed is outlined in figure 2.
Broadly, some categories of methodological studies
include those investigating: bias and spin, methodological
approaches to study design or reporting issues.

Despite the importance of methodological studies,
there is no guidance for their reporting. Murad and
Wang have suggested a modification to the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA), a widely used reporting tool that
is sometimes used for methodological studies because
these studies often use methods that are also used in
systematic reviews.” Although a modification of PRISMA
may work well for the data collection components of
some methodological studies, it would fail to appropri-
ately address the many different types of research ques-
tions that methodological studies attempt to answer.
For example, if researchers were interested in changes
in reporting quality of trials since the publication of the
CONsolidated Standards Of Reporting Trials guidelines,
they could use an interrupted time-series design. Also,
methodological studies that include a random sample
of research reports,29 or those structured as before—after
designs'® would be a poor fit for the modified PRISMA
tool, which is best suited for studies designed in the style
of systematic reviews. Likewise, studies in which the unit
of analysis is not the ‘study’ require more specific guid-
ance (eg, when investigating multiple subgroup analyses
or multiple outcomes within the same study).” Thus,
guidelines for transparent reporting of methodological
studies are needed, and this need is widely acknowledged
in the scientific community.* **

70
meta-epidemiological
60 methodological review
research-on-research
2 50 —Systematic survey
]
T a0
k)
& 30
E
2
20
10
0 — —/

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Year

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

meta-epidemiological 2 3 3 6 10 12 17 23 25 30 33
methodological review 16 18 22 22 28 33 33 38 40 52 43
research-on-research 0 5 4 1 8 5 3 2 7 6 15
systematic survey 39 4 31 35 4 44 54 46 70 55 67

Figure 1 Trends in methodological studies indexed in PubMed from 2009 to 2019.
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Methodological Studies
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secondary at predefined studies on topic response meta-
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new methods; time, e.g. topic; purposeful publishe
Exam;:lles of compare different saF:anpe, rggo. all manuscript,
categories or methods databases, eligible abstracts protocol
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4. summarise data
from other
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Figure 2 Draft conceptual framework of categories of methodological studies. CONSORT, CONsolidated Standards Of

Reporting Trials.

Our work will address two main concerns:

1. There are no globally accepted names for method-
ological studies, making them difficult to identify.
Methodological studies have been called ‘methodolog-
ical review’, ‘systematic review’, ‘systematic survey’,
‘literature review’, ‘meta-epidemiological study’ and
many other names. The diversity in names compromis-
es training and educational activities,”® and it makes it
difficult for end-users (eg, clinical researchers, guide-
line developers) to search for, identify and use these
studies.”* **

2. The reporting of methodological studies is inconsis-
tent, which may relate to differences in objectives, and
to differences in transparency and completeness. That
is, some studies may be better reported than others.
While the most appropriate approach to reporting
will depend on the research question, explicit, user-
friendly and consensus-based guidance is needed to
ensure that methodological studies are reported trans-
parently and comprehensively.*®

Aims

The aims of this study protocol are to outline the proce-
dures to define and harmonise the names describing
methodological studies, and to develop reporting
guidelines for methodological studies in human health
research.

METHODS AND ANALYSIS

Study design

We have adopted the strategy for the develogment of
reporting guidelines proposed by Moher et al®” A visual
overview of this approach, highlighting key components
of the process, is presented in figure 3. The three parts
of the project which will be addressed using the above
strategy are outlined in detail below (see online supple-
mental file for an outline of the data flow informing

subsequent parts of the project).

Part 1: methodological review

The objectives of this part are to: (a) identify names
used to describe methodological studies, (b) identify the
various designs, analysis and reporting features of meth-
odological studies, (c) find any previous reporting guid-
ance and (d) identify methodological study experts.

Search strategy

We developed a search strategy informed by our pilot
work®® targeting health-related sciences and biomedicine
databases: Cumulative Index to Nursing and Allied Health
Literature, Cochrane Library, Excerpta Medica (Embase),
MEDLINE and Web of Science. There will be no limits
by publication year, type or language. We will perform
searches for authors known to publish in this field, check
reference lists of relevant studies, check existing meth-
odological study repositories (Studies Within a Trial

Lawson DO, et al. BMJ Open 2020;10:2040478. doi:10.1136/bmjopen-2020-040478
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1. Identifying the need for a guideline, review
of the literature and obtain funding for the
guideline initiative

(v Identify previous relevant guidance

v Establish feasibility for full review of methodological studies
¥ Funding sought

L 0O Complete full review of methodological studies

N

2. Pfre meeting ¢ acﬂvmes including identification (", Establish working group, identification of stakeholders
O Share full review findings
Q Ethics, online consensus exercise, and generation of a list of candidate

exercise,
and generation of a list of items for

consideration at the consensus meeting items

IT

3. Consensus meeting and discussion of a
knowledge translation strategy

0 Conduct video conference meetings and final consensus meeting
Q Share guideline (draft)
| Collect feedback

=T

4. Post-meeting activities including development | 0 Disseminate guideline (final)

and publication of the guidance statement

L

5. Post-publication activities including
encouragement of endorsement,
adherence, web site development and

(v Build and populate database of methodological studies
O Knowledge translation strategies for guideline, website and database

translation of the guideline

Completed  In progress  Not started

Figure 3 Project overview for the development of reporting guidelines for methodological studies in health research.

and Studies Within a Review), preprints (bioRxiv and
medRxiv), set up Google Alerts for keywords (eg, meta-
epidemiology, research-on-research) and contact experts
(eg, via email, meetings, following relevant journals,
subscribing to methods email newsletters including the
Methods in Research on Research and the National Insti-
tute for Health and Care Excellence groups, and following
researchers on social media platforms such as Research-
Gate and Twitter) to identify additional methodological
studies. We will also check the Enhancing the QUAlity and
Transparency Of health Research (EQUATOR) library to
identify any published or under development reporting
guidance. These approaches are informed by prev10us
work and published literature.” ** Two health sciences
librarians at the Health Sciences Library (McMaster
University) were consulted and reviewed the final search
strategy (see online supplemental file) in line with the
Peer Review of Electronic Search Strategies framework.*

Eligible studies

Studies that investigate methods—design, conduct, anal-
ysis or reporting—in other studies of health research in
humans will be eligible. The ‘other studies’ (or research
reports) refers to the unit of analysis of the methodolog-
ical studies (eg, abstracts, cohort studies, randomised
trials, registry records, study protocols, systematic
reviews). Only published protocols and final reports of
studies that investigate methods will be eligible. We will
exclude simulation studies, studies testing new statistical
methods (ie, there is no specific unit of analysis) and
experimental studies of methods (ie, the unit of analysis
is not a research report). These sorts of studies either
already have reporting guidelines or can be reported in a
commentary-style format.

Screening

A team of reviewers led by DOL will screen titles and
abstracts independently, in duplicate in Rayyan,” and
full texts in standardised forms in DistillerSR.* Both are
online collaborative platforms for screening and reviewing

literature. We will measure agreement on screenin§ and

. . . , . 42 4
study inclusion using Cohen’s kappa statistic.
discrepancies between reviewers will be resolved through
discussion.

Data extraction

In order to document the current reporting practices,
we will extract data from included studies independently,
in duplicate based on a standardised data collection
form. Key data extraction fields for documenting meth-
odological study features and reporting practices (eg,
study design name, databases searched, any guideline
use) are outlined in table 1. All data will be compiled in
DistillerSR. Any discrepancies between reviewers will be
resolved through discussion.

All reviewers will undergo calibration exercises and pilot
the screening and data collection forms (25 studies per
reviewer). We will incorporate an emergent design in the
data collection stage of the review, which is characterised
by a flexibility in the methodology, allowing researchers
to remain open to modifications.** Should any new infor-
mation that is of interest arise during the full-text screen
or data extraction, we will update the data collection form
and collect this information for all studies retrospectively
and going forward. Any modifications to the present
protocol will be reported in the final published review.
This iterative approach will allow for the capture of infor-
mation as new methodological study design features come
to light during the full-text screening and data extraction
phases. Based on this approach, data extraction will be
updated accordingly for previously reviewed studies as
needed. For example, we expect to see overlaps in method-
ological study names, some of which might be attributed
to collaborating research groups. There also appear to
be similarities in methodological study reporting styles
that are borrowed from systematic review" or survey study
designs, which have both been extensively developed and
are omnipresent in health research literature. However,
if the current data collection fields, listed in table 1, are

4
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Table 1 Overview of data extraction fields for the review

Section Data to be collected

Bibliometrics

» Corresponding or last author (first and last name) and contact information (email address). We will first

verify whether the corresponding author has academic faculty status, and if not, we will contact the last

author
Country of author
Publication year

Journal
Methods
Objectives (verbatim quotation)
Outcomes (verbatim quotation)
Search strategy reported (yes/no)

Databases searched

Sampling method (where applicable)

Results Presence of flow diagrams (yes/no)

Total records screened and included

Discussion
Limitations (verbatim quotation)

Other Conflicts of interest (yes/no)

YYY VY YYY VYYVYVYVYVYVYVYYVYVYYVYYYYY

Provide access to data (yes/no)

Study design name in title (verbatim quotation/descriptor)
Type of article (protocol or final publication, and letter/brief report or full publication)

Study design name in methods section (verbatim quotation/descriptor)

Search time limits and justifications (yes/no and verbatim quotation)
Included research report types (eg,randomised trials, systematic reviews, cohort studies)
Analysis type (eg, correlation, descriptive, regression, time-series)

Reporting guidance used and justification (yes/no, name and verbatim quotation)
Prospective registration and existence of a published protocol (yes/no, where applicable)

Type of final synthesis performed (qualitative, quantitative, both)
Intended use of findings (verbatim quotation)

Funding type (eg, industry, institutional, non-profit)

insufficient to capture the nuances of the varieties of
methodological studies, we will revise our data collection
forms accordingly and collect the data for all studies.

Generation of a list of candidate items

The generation of a list of candidate items will be
informed by two sources. First, a list of reporting items will
be compiled based on what has been reported by authors
of the included studies in the methodological review (eg,
flow diagram, search strategy). We will also note the use
of any reporting guidance as mentioned by authors (eg,
PRISMA, STrengthening the Reporting of OBservational
studies in Epidemiology (STROBE)). Each item will
be ranked from most frequently reported to those less
frequently reported. Second, this list will be presented
to expert user stakeholders alongside the proportion of
methodological studies that report on each item. Stake-
holders will be asked to propose additional relevant items
to finalise the list of candidate reporting items for part 2.

Data analysis

We will present the flow of articles retrieved and screened
in a study flow diagram, and summarise data in tables with
explanatory text. We will provide descriptive statistics, that
is, counts (percentage) for categorical data, and means
(SD) or medians (IQR) for continuous data. In addition to
study names, we will synthesise and tabulate verbatim quota-
tions for the study objectives, outcomes, and intended use

of findings to provide context and clarification for meth-
odological study rationales.” We will qualitatively group
studies into categories based on similarities in reportin
features. All statistical analyses will be done in Stata V.15.1.°
We will identify additional potential stakeholders from the
list of authors of included studies.

Part 2: consensus study

This part of the project will consist of consultation with
expert user stakeholders in a consensus study. The objec-
tives are to define methodological studies, and outline
the recommended study name(s) and best reporting
practices. The project steering group (DOL, GHG, LM,
LT), which includes members with expertise in health
research methods, will oversee the consensus study and
development of the reporting guideline.

Identification of stakeholders

The steering group will be responsible for identifying
expert user stakeholders based on expertise with meth-
odological studies and expertise with reporting guideline
development.47 Additional stakeholders will be identified
from the list of authors (either corresponding or senior,
with academic faculty status) of methodological studies
from the review. In our selection of stakeholders, we will
seek individuals who will be committed to participating
and providing feedback for the reporting guideline. We
define expert user stakeholders as researchers involved

Lawson DO, et al. BMJ Open 2020;10:2040478. doi:10.1136/bmjopen-2020-040478
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in the design, conduct, analysis, interpretation or dissem-
ination of methodological studies. Approximately 20-30
stakeholders will be selected (including the protocol
authors) as participants in the consensus exercises. We
will track response rates to invitations to participate in the
consensus study. We will collect participant demographics
(eg, country, primary job title, academic rank, and meth-
odological study publication history) to provide insight
into the representation in this field of research based on
sociocultural factors.

Measuring agreement and achieving consensus

The above definition of methodological studies (e,
studies that evaluate the design, conduct, analysis or
reporting of other studies in health research) will be used
during the online consensus exercises and video confer-
ence meetings. Participants will discuss the following:
(a) names for methodological studies, (b) categories
of methodological studies and (c) reporting require-
ments. These three components, outlined in table 2, will
be completed electronically through a McMaster Ethics
Compliant service, LimeSurvey (https://reo.mcmaster.ca/
limesurvey) for online surveys.

All video conferences will be facilitated by two inves-
tigators (DOL and LM). Stakeholders will be consulted
for the development of drafts, elaborations and explana-
tions for specific items. All steering committee members
and stakeholders will be required to participate and vote
during the consensus meetings. Disagreements will be
resolved through discussion, and if no consensus can be
reached, the steering committee will convey the recom-
mendations for the stakeholder group to approve. Zoom,
or comparable video conferencing software, will be used
to allow for the collection of recordings.

Data analysis

Findings from the consensus exercise will be summarised
descriptively in tables that include counts (percentage)
for categorical data, and means (SD) or medians (IQR)
for continuous data. We will measure the levels of agree-
ment (ie, percentage increase in agreement for successive
rounds, number of comments made for each successive
round and rounds with emergence of new themes) and
instability (ie, spread and SD of ranked responses for
each item) for each round.” After the online exercises,
one investigator (DOL) will qualitatively synthesise and
code the suggestions for the methodological study names,
categories and reporting items into common themes in
Dedoose, a qualitative research software.”’ The steering
committee will synthesise data from the participant
discussions to revise each subsequent draft.

Part 3: reporting guideline

The objectives of this part are to develop, refine, publish
and disseminate the reporting guideline for methodolog-
ical studies. We have registered the development of the
reporting guideline— Methodologlcal STudy reportlng
Checklist—with the EQUATOR Network.”® This record

may see updates to its name and acronym after deliber-
ations during the consensus study. We will also consider
which reporting items are appropriate for different cate-
gories of methodological studies. This will include discus-
sions about whether a decision tree may be useful to direct
users to other existing reporting guidelines should they
be more appropriate for specific categories of method-
ological studies (eg, STROBE for methodological studies
designed as cohort studies). Quantitative and qualita-
tive findings from the consensus study will be incorpo-
rated into the final guideline document to include the:
(a) recommended methodological study name(s) and
categories, (b) recommended checklist with agreed on
reporting items, (c) user guide and elaboration (eg, an
explanation of why it is important, rationales and an
example of how it can be presented in a methodological
study), and (d) consensus statement. The draft document
will be returned to the steering group and stakeholders
to collect additional feedback. The checklist will be tested
with end-users for face validity and clarity, and for addi-
tional fine-tuning as needed prior to publication. We will
distribute the finalised checklist to a group of authors
of methodological studies identified from the review
(part 1) to assess its usefulness and whether the checklist
appropriately captures items relevant to the reporting of
methodological studies.”

Patient and public involvement

Although patients and the general public are not directly
involved in this project, the findings of this research will
be relevant to a broad range of knowledge users including
methodological study authors, health researchers, method-
ologists, statisticians and journal editors. We will seek recom-
mendations from investigators for general public members
and patients that could be recruited for this project.

ETHICS AND DISSEMINATION

This research has received an exemption (October 2019)
from the Hamilton Integrated Research Ethics Board
for the consensus study. Ethics committee approval
and consent to participate is not required for any other
component of this project since only previously published
data will be used.

Data deposition and curation

All participant records and data will be stored in
MacDrive, a secure cloud storage drive that is privately
hosted and based in-house at McMaster University.”* Only
two researchers (DOL and LM) will have direct access
to study-related documents and source data. Qualitative
data will be promptly coded and transcribed, and all
audio files will be encrypted. As part of our knowledge
translation (KT) strategy and a consequence of the diffi-
culties we faced in retrieving methodological studies from
literature databases during our pilot work, we have devel-
oped an open-access database of methodological studies (
www.methodsresearch.ca). We will catalogue all included

6
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studies from the pilot and full reviews on this website such
that end-users can easily retrieve these studies. We have
also set up a submission portal for researchers to submit
their studies to be catalogued in this database. Parallel
research by our colleagues will use this database as well
as explore the automation of retrieving and indexing
methodological studies in a dedicated space.” Lastly,
we will set up a complementary website to serve as the
primary repository for the published reporting guideline
document.

Dissemination

We will publish all manuscripts arising from this research
and present the findings at conferences. We will set up a
complementary website to serve as the primary repository
for the published reporting guideline document. The
inclusion of knowledge users and representatives from
methodology journals and guideline groups on our core
study team will aid the wide dissemination of the reporting
guideline. We continue to contactjournal editors for their
endorsement, and encourage researchers to reach out to
us about this work, as we have done pr(:viously.34 We will
also encourage user feedback to inform future updates of
the guideline as needed. These approaches are informed
by our collective experience in developing and dissemi-
nating health research guidelines.7 26-60

user guide, (c) recommended methodological

study name(s) and categories

methodological study name(s) and categories

checklist, (b) user guide, (c) recommended
» Consensus statement and elaboration

» Revised drafts of the: (a) reporting checklist, (b)

» Final documents for the: (a) reporting

Expected outputs

DISCUSSION

Our work is contributing to reducing research waste by:
(1) making methodological studies transparent through
streamlining their reporting; (2) permitting researchers
to appraise methodological studies based on adher-
ence to proposed guidelines; (3) allowing end-users of
methodological studies to be able to locate inaccessible
research in a dedicated database and promoting its
continued development; and in doing so (4) allowing
end-users of methodological studies to better evaluate
and identify issues with study design and reporting that
influence patient health, enabling them to apply meth-
odological study evidence to their own research practices.
Many methodological studies are done to improve the
design, conduct, analysis and reporting of primary and
secondary research. We anticipate that, in reviewing this
body of evidence on research methods, we will further
highlight the importance of studies that aim to improve
the design of health research.”!

including appropriate sectioning such as ‘Title’, ‘Abstract’ and ‘Body’ of reports; a decision

tree to delineate the category of the methodological study, core items for each category of
methodological study, optional items). The group will also review the examples of reporting to

be included in the user guide for each reporting item.
» Meeting minutes and summary of the discussion and decisions will be shared with

and providing examples for each reporting item to be outlined in the consensus statement

participants to provide additional feedback after the meeting.
and elaboration.

» Based on these discussions and decisions, the steering group will develop a revised draft of

the reporting checklist and an elaborated user guide.

» Participants will agree on a structure and format for the checklist (eg, general layout
» Discussion with participants will focus on confirming rationales for the final selected items,

Description of activities to be completed

Strengths and limitations

We acknowledge that there are inherent challenges in the
search and retrieval of studies that lack consistent names,
or dedicated indexing in common health research data-
bases. As such, it is plausible that certain methodolog-
ical studies that use terms not previously identified in
the pilot or from our systematic database searches may
be missed. To mitigate this limitation, we will (and have
already) contact(ed) experts in the field to identify addi-
tional studies, and screen references and cite articles

*During the online exercises, participants can suggest additional categories, names or items that they wish to discuss during the video conferences.

TTwo calls will be scheduled to accommodate stakeholders in Eastern and Western time zones.

meeting (two callst, 2 hours

each)

Table 2 Continued
Second video conference

Stage
Final video conference

meeting (4 hours)

8 Lawson DO, et al. BMJ Open 2020;10:e040478. doi:10.1136/bmjopen-2020-040478
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of relevant studies. We have consulted extensively with
librarians at the McMaster Health Sciences Library on
optimal approaches to capture the maximum number of
studies.

The uncertainty in the number of methodological
studies that are currently available and published in
the literature can present additional logistic and timing
constraints to the review component and overall prog-
ress of this work. However, given the landscape of meth-
odological studies, we believe it is essential to apply a
comprehensive search. To help with the organisation of
screening and data extraction, we will use robust system-
atic review management software (DistillerSR) A Further,
we have designed all screening and data extraction
prompts to ensure consistency and replicability of our
work.

Lastly, our study does not incorporate a blinded
consensus process and this may impact the flow of discus-
sions during the video conference meetings. We will
aim to regulate discussions such that dominant speakers
do not steer the discussion and ensure that all partici-
pants have a chance to speak. Additionally, we will share
summaries of the discussion and decisions after the meet-
ings. This will allow for participants to privately provide
any additional written feedback to the steering group that
may not have been addressed.

A key strength of this research is the diversity of our
study team. We have brought together an international,
multidisciplinary team with expertise in consensus activ-
ities and guideline development, and research method-
ology and synthesis. This gives us an advantage in the
breadth of feedback and fruitful discussions to be had
with a wide array of users of the forthcoming guideline.
Given the rise in the conduct of methodological studies,
a general call for guidelines in the scientific community,
and the number of teams that have reached out to us with
interest in participating in this work, we are confident
that the guideline will be used. However, we fully acknowl-
edge the factors associated with implementation and use
of guidelines, notably journal endorsement of the guide-
lines, the passage of time and other study level character-
istics.? 62 Therefore, our stakeholders include editors
from key journals that publish methodological studies
such as the Journal of Clinical Epidemiology, BMC Medical
Research Methodology, BMC Systematic Reviews, The Camp-
bell Collaboration, and Cochrane. Stakeholders also include
representatives from academic programmes building
capacity, at the master’s and doctoral level, in conducting
methodological research. To encourage better uptake, it
has been suggested that researchers should work collab-
oratively with journals in the prospective design, knowl-
edge translation and evaluation of reporting guidelines,”
as well as following up on user feedback and incorpo-
rating a system to revise the reporting guidelines when
necessary.” These strategies have been incorporated in
our KT plan.

CONCLUSIONS

This research will improve the transparency of reporting
of methodological studies, and help streamline their
indexing and easier retrieval in literature databases. This
work stands to make a substantial impact by informing
research reporting standards for studies that investigate
the design, conduct, analysis or reporting of other health
studies, and thereby improving the transparency, reli-
ability and replicability of health research, and ultimately
benefiting patients and decision makers. Future efforts
will focus on field-testing the published checklist with
authors of methodological studies, gathering feedback
from end-users, and optimising and adapting the check-
list for different typologies of methodological studies as
needed.
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« Descriptive statistics nalysis: -
« Feasibility assessment Analysis: Analysis: « Descriptive statistics
« Descriptive statistics « Descriptive statistics
+ Thematic analysis ‘

‘ REPORTING CHECKLIST, USER

RESULTS DB update RESULTS DB update GUIDE & CONSENSUS
RESULTS STATEMENT

FUTURE
Guideline refinement

and typology
adaptations as
needed

CINAHL: Cumulative Index for Nursing and Allied Health Literature, DB: database (www.methodsresearch.ca)
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SUPPLEMENTARY FILE

Sample search strategy for MEDLINE:

Concept: names of methodological studies

1

2

(meta-epidemiolog* OR metaepidemiolog* OR meta-research OR methodolog* analysis OR
methodolog* evidence OR methodolog* investigation OR methodolog* literature OR
methodolog* overview OR methodolog* report* OR methodolog* review OR methodolog*
survey OR methodolog* synthesis OR method* overview OR systematic database review OR
systematic literature survey OR systematic survey).mp.

(methodolog* study OR method* review OR method* survey)

Concept: topics in methodological research (i.e. analysis, design and reporting)

3

O 00 9 N b

10

exp Data Collection/

exp Data Interpretation, Statistical/
exp Epidemiologic Research Design/
exp Nursing Methodology Research/
exp Reproducibility of Results/

exp Research Design/
30R40R50R60R70R38

2 AND 9

Concept: methodological studies that are called ‘systematic reviews’

11
12
13
14
15
16
17
18
19
20
21
22

systematic review.mp.

Cochrane Database of Systematic Reviews.jn
11 NOT 12

*Data Collection/

*Data Interpretation, Statistical/
*Epidemiologic Research Design/
*Nursing Methodology Research/
*Reproducibility of Results/
*Research Design/

140R 150R160R 170R 18 OR 19
13 AND 20

1 OR 10 OR 21
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5.0 Abstract

Background and Objectives:

Methodological research, or research-on-research, aims to evaluate the research process.
These studies can be difficult to identify in the literature due to varied names, designs,
and no dedicated indexation. This study evaluated methodological studies that
investigated pilot and feasibility studies (PAFS) to characterize their nomenclature,

reporting practices, and methodology.

Methods:

We searched the Cochrane Database for Systematic Reviews, CINAHL, Embase,
MEDLINE, Web of Science, and grey literature sources from inception to June 2023.
Studies (final reports or protocols) that investigated the design, conduct, analysis, or
reporting of research and included PAFS as the unit of analysis were eligible. Pairs of
reviewers extracted data on study design names, methodology, and reporting, summarized

descriptively.

Results:

From the initial 19,893 titles and abstracts, 18 articles were included with 16 final reports
and two protocols. There were 17 unique study design names used to describe the
methodological studies, and five (27.8%) cited the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) as a reporting guide. Two studies
published an a priori protocol (12.5%). Thirteen studies evaluated randomized trials and

thirteen were specific to a health field (72.2% each). Many studies used descriptive
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statistics (16 instances, 45.7%), followed by regression methods (9 instances, 25.7%) to
analyze data. The most common aspect of research investigated was reporting practices

(13 instances, 54.2%).

Conclusions:

Many methodological studies that assessed PAFS evaluated reporting practices. Diverse
study names suggest both heterogeneity in the approach to data synthesis and
inconsistencies in naming practices. The reporting style in the methodological studies
often mirrored the general layout and flow common to systematic reviews. Although
some referred to PRISMA, it is unclear whether this guideline sufficiently addresses all
key reporting items for these studies. Future research to streamline the reporting of
methodological studies, including on the basis of nomenclature, can help end-users to

better identify and access these studies.

Keywords: health research methodology, pilot and feasibility studies, research-on-

research, reporting
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5.1 Background

The methodological research field increasingly referred to as research-on-research, meta-
epidemiology, and meta-research evaluates the practice of research (Bae, 2014; Ioannidis,
2018; Lund et al., 2016; School of Healthcare Enterprise and Innovation, 2023; Sterne et
al., 2002). This is a broad and diverse field that is concerned with issues in the entire
research process including design, conduct, analysis, and reporting. Over the past three to
four decades, these studies have influenced health research by evaluating and exposing
deficits in common research practices (loannidis, 2018). Examples of deficits include
missing or unreliable data (e.g., from erroneous sampling techniques), errors in analyses
or interpretation (e.g., use of wrong values, or inappropriate statistical methods), and
biases in communicating research or rendering studies non-replicable (Brown, Kaiser, &
Allison, 2018; Glasziou et al., 2014). Exposing and correcting errors in research is
essential to advancing knowledge about health problems, progressing beyond established
ways of thinking (Brown et al., 2018), and reinforcing trust in science (Lawson, Wang, et
al., 2022).

Previous research has found that methodological studies can be difficult to
identify (Lawson, Leenus, & Mbuagbaw, 2020; Penning de Vries, van Smeden,
Rosendaal, & Groenwold, 2020; Puljak, Makaric, Buljan, & Pieper, 2020). This may be
partly due to the diversity in names/nomenclature (or lack thereof); diversity in the
reporting styles of published manuscripts; and the lack of specific indexing term(s) or a
centralized database. It is important to identify methodological studies because they are

carried out with the primary goal of improving health research. End-users, including
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clinicians, research funders, and health policy makers, need to be able to access
methodological studies to apply and put methodological findings into practice.

This study is part of a larger review investigating methodological studies in the
health research literature (Lawson, Puljak, et al., 2020). We selected studies that
evaluated pilot and feasibility studies (PAFS) as the unit of analysis since there are known
methodological discrepancies regarding the design and reporting of PAFS in the literature
(Arain, Campbell, Cooper, & Lancaster, 2010; Sim, 2019). PAFS, sometimes referred to
as small-scale or proof-of-concept studies, are studies that aim to assess the feasibility of
a future, definitive study (Eldridge, Lancaster, et al., 2016; Thabane et al., 2010). The
objective of this review was to characterize a subgroup of methodological studies that
evaluated PAFS based on their (1) nomenclature, (2) reporting practices including cited

reporting guidance, and (3) overall methodology.

5.2 Methods
We published a detailed protocol providing an outline of additional methods for
this study (Lawson, Puljak, et al., 2020) and registered our study in the Open Science

Framework registry (http://www.osf.io/9hgbq).

Information sources

The search strategy was developed and reviewed with the support of two health
sciences librarians, and is in line with Peer Review of Electronic Search Strategies
(McGowan et al., 2016). The main concepts were comprised of keywords and MeSH

subject headings to target methods-oriented articles based on (1) nomenclature of
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methodological studies, (2) topics in methodological research (design, analysis,
reporting), and (3) methodological studies that are called “systematic reviews”. The latter
concept was included to help tease out methods research that is labelled as “systematic
reviews” apart from the large body of systematic review literature that is primarily
focused on investigating health outcomes. The full search strategy is outlined in

Appendix 5.7.1.

The initial search was conducted on August 21, 2019 and it was updated, on June
15, 2020 and on June 7, 2023. Articles were retrieved from the following electronic
databases, searched from inception: Cochrane Database for Systematic Reviews (CDSR),
Cumulative Index to Nursing and Allied Health Literature (CINAHL) via EBSCOhost,
Embase via Ovid, MEDLINE via Ovid, and Web of Science. We searched the following
grey literature sources: medRxiv, Studies Within a Trial (SWAT)/Studies Within a
Review (SWAR) Repositories, articles suggested by authors and investigators of the
MISTIC project, social media accounts of methodologists (ResearchGate and Twitter),
Google Alerts, and research newsletters (e.g., EQUATOR Network). There were no

timeframe or language limitations to the search.

Eligibility criteria

We included articles (1) reporting on health research on human subjects, and (2)
describing research that investigated the design, conduct, analysis, and reporting
(including dissemination) of research. Articles that included studies designated as either
“pilot” or “feasibility” designs were eligible, either explicitly stated or based on reference

lists if PAFS were not explicitly called out by the study authors. Articles were eligible if
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the unit of analysis was research records (e.g., PAFS final reports, PAFS abstracts, PAFS
protocols). Studies were excluded if they were: (1) methods guidance articles, (2) broad
reviews describing methods and overviews of methods in the field (e.g., evidence
mapping, opinion, and commentary style articles), (3) described methodological work
based on a synthesis of human participant data (e.g., mean ages of included participants)
as opposed to methodological aspects of studies, (4) described methodological work to
pilot phases of research (e.g., piloting screening in systematic reviews), (5) other studies
that were experimental in nature such as SWAT/SWAR, (6) statistical studies (e.g.,
simulations) and (7) studies reporting PAFS data that was mixed with data from other
study designs. Full details for the eligibility criteria checklist are presented in Appendix

5.7.2.

Study selection

We used EndNote X9.3.3, a reference management software (EndNote, 2018), for
deduplication of the search results and to retrieve full texts, and Rayyan, a literature
review management software (Ouzzani, Hammady, Fedorowicz, & Elmagarmid, 2016)
for title and abstract screening. Pairs of reviewers independently screened titles and
abstracts for relevance against an a priori eligibility checklist developed for the larger,
multi-part review. Raw agreement was calculated for a pilot set of 25 articles between
paired reviewers (DOL and AH, HE, HEK, FF, IK, KM, LCL, MSU, NR, SS, YW, and
DZ) to ensure validity and reliability of screening. One reviewer (DOL) conducted the
final review of conflicts against the same eligibility checklist and if necessary, discussed

with a third, senior reviewer (LM).
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We used DistillerSR, a literature review management software (DistillerSR,
2023), for full-text screening and data extraction. Study authors and publishers were
contacted for full-texts if unavailable via electronic and McMaster Library sources.
Reviewers screened full-texts for eligibility in duplicate. Raw agreement was calculated
for a pilot set of 25 articles between paired reviewers (DOL and AH, AN, JC, JH, JS,
KM, MSU, and RK) to ensure that reviewers were consistent and understood the
eligibility criteria before screening the remaining full-texts. Full-texts in non-English
languages were reviewed by a single reviewer (trained methodologists and native

speakers [JH, JS, LCL, LM, and YW]).

Data extraction

Briefly, the following data was extracted from the included articles: journal,
author details, country, study design names (nomenclature), type of article, study
objectives and outcomes, search methods, sampling methods, unit of analysis in the study,
data analysis methods, reporting guideline use, results presentation, data access, use of
study findings, and disclosures. Study design name inconsistencies were logged based on
if authors used at least one different name to describe their study in the full text as
compared to the name in the title. When authors used clearly abbreviated names (e.g.,
‘survey’ in place of ‘systematic survey’, or ‘review’ in place of ‘systematic review’),
these were not coded as inconsistencies. Studies were designated as multi-part studies if
the authors reported on research comprised of several work packages (e.g., a
methodology review and a Delphi survey of participants in one article). Any missing data

was indicated as “not reported”, and we did not attempt to contact study authors for
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information not available as part of the publication. Full details for all data extraction

items, coding schemes, and prompts are presented in Appendix 5.7.2.

We decided that duplicate data extraction was not necessary based on previous
experience by our research team (Baldeh et al., 2020), and given the number of eligible
studies and detailed guidance manual. Reviewers piloted data extraction on a set of five
articles (i.e., as part of the full review which included more eligible articles than the
present study), extracted in duplicate by paired reviewers (DOL and AH, AB, JC, JH, JS,
KM, MSU, NR, and RK) to ensure that reviewers were consistent and understood all
aspects of the data extraction fields before proceeding with the remaining articles.
Thereafter, we used a single data extraction with quality control approach. Reviewers
extracted data individually and one reviewer (DOL) conducted a quality check by double
extracting data for 10% of the articles (i.e., as part of the full review which included more
eligible articles than the present study). The same reviewer independently verified all

extracted data and amended any discrepancies, or added new data if found.

Data analysis

Data were summarized narratively using explanatory text in tables. Descriptive
statistics using counts (percentages) for categorical data, and means (standard deviation,
[SD]) and medians (interquartile range, [IQR]) for continuous data were computed. Exact
confidence intervals (level = 95%) using the Clopper-Pearson method were constructed.
All statistical analyses were conducted in Stata v.15.1 for Macintosh (Stata Statistical

Software, 2020).
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5.3 Results

Of the 29,717 records identified in the search, after deduplication 19,893 titles and
abstracts were screened for relevance. Full-texts of 2,622 potentially eligible articles were
assessed, and 18 articles were included in the final analysis with 16 final reports and two
protocols. The study flow diagram is outlined in Figure 1. Seventeen articles reported on
unique studies and one protocol article described plans for a final report that was also
included. One final report described related, follow-up research to a previously published

study that was also included. The list of included studies is provided in Appendix 5.7.3.

Description of included studies

The publication of the included articles spanned five years, from 2017 to 2022,
with five articles each published in 2019 and 2020. Six were published in Pilot and
Feasibility Studies (33.3%), followed by two in BMJ Open (11.1%). Nine of the articles
were published by first authors with a primary affiliation in Canada (50.0%), followed by

six based in the United Kingdom (33.3%).

Nomenclature and reporting guideline use

There were 11 varieties of study design names reported in study titles, and 14 in
the objectives or methods sections. The names ‘systematic review’ (n = 4), ‘systematic
survey’ (n = 3), and ‘review’ (n = 3) appeared most frequently in the title. The names
‘survey’ and ‘systematic survey’ (n = 4, each) appeared most frequently in the objectives
or methods section. In total, there were 17 unique study design names attributed to the

studies. Inconsistencies in names between sections were present in eight of the articles
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(44.4%). In five articles, authors referred to reporting guidelines (27.8%), and all cited the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
reporting guideline. In one article, authors reported their protocol according to PRISMA-
P but did not mention using PRISMA in their final report of the same study, only that
PRISMA-P had been used for the protocol. Data on nomenclature and reporting guideline

use is summarized in Table 1.

Methodology

Among the final reports, two reported a published or registered protocol (12.5%).
In seven articles, authors reported a full search strategy in the main text (38.9%), and the
median (IQR) databases searched was two (1,5). Ten studies included language
restrictions (55.6%), and search time limits were applied in 12 (66.7%). Thirteen studies
sought to evaluate PAFS randomized controlled trials (72.2%). Various analytical
approaches were used including descriptive statistics (n = 16), predictive modelling using
regression (n = 9), and narrative synthesis (n = 3). Flow diagrams to illustrate the study
title/abstract and full-text screening processes were present in 14 studies (87.5%). Only
three studies indicated plans to contact authors for missing data (16.7%). Nine studies
were not funded (47.4%), and six were supported by government sources (31.6%).

Methodological features of the included articles are summarized in Table 2.

Research intent and use of study findings
Thirteen studies were evaluating research in a specific health field (72.2%). The

most common health field was cardiovascular medicine (n = 5), followed by behavioural
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science, infectious diseases, nephrology, and obesity-related topics (n = 2, each). The
most common study aims were the evaluation of reporting practices (n = 13), and design
of studies (n = 8). In 12 articles, authors provided study data access or stated a willingness
to do so upon request (75.0%). In seven articles, authors did not explicitly state how the
findings would be used (35.0%). The most common stated intents were to inform future
research in a broad sense (n = 6), and subsequent methodological research (n = 3). Full
details on research intent, data access, and use of study findings are summarized in Table
3. All extracted data for the methodological study objectives and findings is available in

Appendix 5.7.4.

5.4 Discussion

The field of methodological research is diverse, and methodological studies
evaluating PAFS are no exception, comprising various names, study designs, and
reporting styles. In this study, we found that methodological studies evaluating PAFS
have been published in the past six years, coinciding with the publication of the
Consolidated Standards of Reporting Trials (CONSORT) extension for randomized PAFS
in 2016 (Eldridge, Chan, et al., 2016). The publication of CONSORT for PAFS has likely
promoted the methodological investigation of PAFS. The extension also led to the
inception of the Pilot and Feasibility Studies journal, which provides a forum for
methodology articles, and a third of the articles in this review (n = 6) were published in

this journal. Most often, researchers evaluated reporting practices as the primary
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objective. This included investigations such as compliance with reporting guidelines and
improvements since the publication of reporting guidelines.

The publication of reporting guidelines has often spurred methodological research
investigating study design. Most of the included methodological studies evaluated
randomized PAFS (n = 13), and much of the efforts to date on guidance for PAFS has
focused on randomized designs. Despite their limitations (e.g., selection bias),
nonrandomized PAFS may precede formal randomized trials (Lancaster & Thabane,
2019) and can contribute different types of health information that is complementary to
(Booth & Tannock, 2014; Haynes, 2006) or not possible to obtain via randomized trials
(e.g., data on disease burden, treatment effectiveness or rare treatment effects, healthcare
resource use). In a previous study, we have found that half of the included PAFS studies
were based on nonrandomized designs (e.g., cohort, quasi-experimental) including
qualitative designs (e.g., focus group) (Lawson, Mellor, et al., 2022). Information from
these types of studies is considered to be particularly informative in the field of
rehabilitation which is heavily characterized by patient-tailored treatments. In the present
study, nonrandomized PAFS were regarded as eligible for inclusion in studies specific to
anaesthesiology, nursing, rehabilitation, radiology/medical imaging, and infectious
disease research. Future research addressing nonrandomized PAFS can help to improve
the methodology in full-scale nonrandomized studies, which is desirable since design-
related errors can be avoided in well thought out nonrandomized studies (Goodman,
Schneeweiss, & Baiocchi, 2017). In turn, this can help reduce discrepancies and increase

agreement between nonrandomized and randomized studies (Boyko, 2013). In the event
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formal reporting guidance is developed for nonrandomized PAFS, it can be expected that
this will motivate a distinct area of methodological research of nonrandomized PAFS.

Among, the included methodological studies, we found 17 unique study design
names. However, the types of methodological features comprising the included articles
(e.g., search strategy and database information, process for article selection, flow
diagrams to illustrate screening), reflect key items from existing reporting guidelines such
as PRISMA. Although no inferential statistics were performed, there was no glaring
distinction between the included studies in terms of overall design, except for differences
in approaches to study selection and statistical analysis (or qualitative synthesis).
Accounting for the diverse end users of this research (e.g., clinicians, methodologists,
funding agencies, students), this finding begs the question of whether these studies can be
better classified and streamlined, at the very least, by a more unified study design
nomenclature. This would also help facilitate access to this body of research.

Among the methodological studies included in this review, PRISMA was the only
reporting guideline cited by authors. Although supplemental material of the included
articles was not formally evaluated, in a post-hoc scan of the studies that cited PRISMA,
none provided the completed PRISMA checklist for their study. This may be due to a
combination of (1) appropriateness of PRISMA for methodological studies, (2) lack of
journals’ endorsement for an alternative, more appropriate guideline although
amendments have been proposed (Murad & Wang, 2017), and (3) authors’ choice to
complete and upload a filled PRISMA checklist with the absence of editorial obligations,

especially since the write-up and submission of manuscripts is often already an arduous
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process. This finding is not surprising since it is known that journal endorsement is
among the key factors for reporting guideline uptake (Jin et al., 2018). This also suggests
that a formal reporting guideline development initiative is required to address these

1SSues.

Limitations

This study is not without limitations. It is likely that the search did not capture all
relevant methodological studies of PAFS, partly due to the fact that the search strategy
was not developed to specifically target pilot and feasibility studies. The different
objectives of protocol articles as compared to final reports of research may require
separate tabulation and comparison. Since only two protocols were identified in the
current study, a meaningful comparison was not possible. In addition, authors of one
methodological study evaluating PAFS in nursing conducted a qualitative analysis. It is
unclear if this type of methodological study should be grouped together with those that
are purely quantitative in nature. Researchers have previously cautioned against the
universal application of frameworks from evidence-based medicine such as the
procedures in systematic reviews to qualitative studies (Malterud, 2019). Lastly, twelve
articles that combined data from non-PAFS studies with data for PAFS were excluded
during screening. As a result, these findings should be interpreted with caution and do not

represent a full collection of methodological studies evaluating PAFS.

Conclusion

Methodological studies that evaluate pilot and feasibility studies have been
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published in the past six years, and most often investigated randomized trials and
reporting practices. Authors used many different names to describe their study design,
suggesting heterogeneity in the approach to synthesis, but also inconsistency. There are
likely key differences between qualitative and quantitative methodological studies that
warrants further research. Although PRISMA was cited by some, it was not clear whether
this was the most appropriate guideline for reporting such studies. Future research to
develop a taxonomy of methodological studies and to assess the appropriateness of
existing reporting guidelines can help to streamline the labelling and identification of

these studies in the health research literature.
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5.5 Tables and Figures

28,970 records identified via 747 records identified via

databases Pilot study (35)

CDSR (44) Authors/research team (121)
CINAHL (3,523) Google alerts, hand searches,
Embase (13,770) newsletters, social media, etc.

MEDLINE (10,349) (285)
Web of Science (1,284) Grey literature (306)
A\ 4 A 4

29,717 records
retrieved from search

A 4

17,271 records excluded due to
irrelevance after screening
titles/abstracts

19,893 records after
duplicates removed

A 4

A4

2,622 full-text articles 2,604 full-text articles excluded:

assessed for eligibility » not investigating PAFS (2,592)

e PAFS results combined with
other designs/records (12)

y

18 articles included in qualitative and quantitative
synthesis:
final reports (16), protocols (2)

Figure 1. Study flow diagram illustrating screening process and selection of eligible

articles
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Table 1. Study design nomenclature and reporting guideline use as reported by authors of

included studies

Variable n (%) 95% CI

Total, N 18 (100) —

Nomenclature

Study design name in the title* 21 (100) —
bibliometric analysis 1(4.8) 0.6-29.8
descriptive review 1 (4.8) 0.6-29.8
meta-analysis 2(9.5) 2.2-33.2
meta-epidemiological review 1 (4.8) 0.6-29.8
meta-epidemiological study 2(9.5) 2.2-33.2
methodological review 1 (4.8) 0.6-29.8
methodological study 1(4.8) 0.6-29.8
methodological survey 2(9.95) 2.2-33.2
review 3(14.3) 4.3-38.0
systematic review 4 (19.1) 6.9-42.9
systematic survey' 3(14.3) 4.3-38.0

Study design name in the objectives/methods section* 27 (100) —
bibliometric review 1(3.7) 0.5-23.8
cohort 1(3.7) 0.5-23.8
descriptive review 1(3.7) 0.5-23.8
meta-epidemiological investigation 1(3.7) 0.5-23.8
meta-epidemiological review 1(3.7) 0.5-23.8
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methodologic review 1(3.7) 0.5-23.8
methodological review 3(11.1) 3.4-30.6
methodological study 1(3.7) 0.5-23.8
methodological survey 2(7.4) 1.7-26.6
narrative synthesis 1(3.7) 0.5-23.8
review 3(11.1) 3.4-30.6
survey? 4 (14.8) 5.4-34.6
systematic review 3(11.1) 3.4-30.6
systematic survey? 4(14.8) 5.4-34.6

Are study design names inconsistent between sections — Yes | 8 (44.4) | 22.7-68.5

Reporting guideline use

Is there any reference to a specific guideline, checklist, or 5(27.8) 11.2-53.9
tool that was used to guide the reporting of the study — Yes
PRISMA 4 (80.0) 15.2-98.9
PRISMA-P 1 (20.0) 1.1-84.8

CI: confidence interval, PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-
Analyses, PRISMA-P: Preferred Reporting Items for Systematic Reviews and Meta-Analyses
Protocols

* studies could contribute more than once

"one protocol and final report for the same study account for two instances of “systematic survey”
2 one protocol and final report for the same study account for two instances each of “survey” and

“systematic survey”
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Table 2. Methodology of included studies

Variable n (%) 95% CI
Total, N 18 (100) —
Article reporting on a multi-part study — No 18 (100) —
Refer to or cite a published/registered protocol — Yes' 2 (12.5) 2.8-41.7
Search methods:
Search strategy reported
Full strategy 7 (38.9) 18.7-63.8
Key terms only 4(22.2) 8.0-48.6
Key terms and full strategy in supplement 4(22.2) 8.0-48.6
Supplement only 2(11.1) 2.5-37.8
Not reported 1(5.6) 0.7-34.0
Language restrictions applied to the search
Yes 10 (55.6) 31.5-77.3
No 3(16.7) 5.0-43.2
Not reported 5(27.8) 11.2-53.9
Time limits for the search?
Yes 12 (66.7) 41.1-85.2
No 5(27.8) 11.2-53.9
Not reported 1(5.6) 0.7-34.0
Search time limits justified — Yes 7(58.3) 27.8-83.6
Number of databases/sources searched
mean (SD) 2.9 (2.0) 1.8-3.9
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median (IQR) 2(1,5)

Databases/sources searched*

CENTRAL 3(6.3) 2.0-18.1
CINAHL 1(2.1) 0.3-14.0
EBSCOhost 4 (8.3) 3.1-20.6
Embase 5(10.4) 4.3-23.1
Google Scholar 1(2.1) 0.3-14.0
MEDLINE 11 (22.9) 13.0-37.2
PsycINFO 2(42) 1.0-15.7
PubMed 12 (25.0) 14.6-39.5
Scopus 3(6.3) 2.0-18.1
Web of Science 3(6.3) 2.0-18.1
Others 2(42) 1.0-15.7
Not reported in main text 1(2.1) 0.3-14.0

Sampling and unit of analysis:

Types of studies or records that were eligible

PAFS (nonspecific) 5(27.8) | 11.2-53.9
PAFS RCTs 8(44.4) | 22.7-68.5
PAFS internal/embedded RCTs 1(5.6) | 0.7-34.0
PAFS and associated efficacy/effectiveness trials 1(5.6) | 0.7-34.0
Pilot stepped wedge cluster RCTs, trials/protocols 1(5.6) | 0.7-34.0
PAFS RCTs protocols 2(11.1) | 2.5-37.8
Sample size estimation and basis reported — Yes 2(11.1) 2.5-37.8
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Based on pilot study 1 (50.0) 1.3-98.7
Proportion calculation 1 (50.0) 1.3-98.7
How were studies sampled from the literature?
All eligible 14 (77.8) 51.4-92.0
All eligible pairs 1(5.6) 0.7-34.0
Consecutively within journals 1(5.6) 0.7-34.0
Random 2(11.1) 2.5-37.8
Analysis:
Type of analysis or synthesis performed/planned?*
Critical appraisal of a case study 1(2.9) 0.4-18.8
Descriptive statistics 16 (45.7) 29.7-62.7
Narrative synthesis 3(8.6) 0.4-18.8
Parametric statistics 1(2.9) 2.7-24.2
Pooled — meta-analysis 2(5.7) 1.4-21.0
Pooled — meta-regression 2(5.7) 1.4-21.0
Predictive methods — regression 9(25.7) 13.6-43.2
Qualitative (inductive coding) 1(2.9) 0.4-18.8
Flow diagram with study or record selection — Yes' 14 (87.5) 58.3-97.2
Researchers planned to contact authors of their included
studies for missing data
Yes 3(16.7) 5.0-43.2
Yes, for other reasons 1(5.6) 0.7-34.0
Not reported 14 (77.8) 51.4-92.0
Other features:
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Funding sources that supported conduct of the study*
Government 6 (31.6) 14.1-56.6
Institutional 1(5.3) 0.6-32.5
Non-profit organization 1(5.3) 0.6-32.5
None 9(47.4) 25.5-70.3
Not reported 2 (10.5) 2.4-36.1
Conflict of interest in relation to study, any author — Yes | 2 (11.1) 2.5-37.8

CENTRAL: Cochrane Central Register of Controlled Trials, CI: confidence interval, CINAHL.:
Cumulative Index to Nursing and Allied Health Literature, IQR: interquartile range, PAFS: pilot and
feasibility studies, RCT: randomized controlled trial, SD: standard deviation,

* studies could contribute more than once

" non-protocol articles n=16

134



Ph.D. Thesis — Daeria O. Lawson; McMaster University — Health Research Methodology

Table 3. Research intent and use of findings as reported by authors of included studies

Variable n (%) 95% CI
Total, N 18 (100) —
Assessed research specific to a field of health — Yes* 13 (72.2) 46.1-88.8
Cardiovascular 5(26.3) 10.7-51.6
Anaesthesiology 1(5.3) 0.6-32.5
Behavioural 2 (10.5) 2.4-36.1
Infectious diseases 2 (10.5) 2.4-36.1
Nephrology 2 (10.5) 2.4-36.1
Nursing 1(5.3) 0.6-32.5
Obesity-related 2 (10.5) 2.4-36.1
Physical activity and exercise 1(5.3) 0.6-32.5
Physiotherapy 1(5.3) 0.6-32.5
Radiology and medical imaging 1(5.3) 0.6-32.5
Rehabilitation 1(5.3) 0.6-32.5
Primary or first listed, methods-related study objective*
Design of studies 8(33.3) 17.0-55.0
Conduct of studies 2(8.3) 1.9-29.5
Analysis of studies 1(4.2) 0.5-26.5
Reporting of studies 13 (54.2) 33.6-73.4
Do authors provide access to any study data?"
Yes 12 (75.0) 46.7-91.1
Not reported 4 (25.0) 8.9-53.3
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Refer to appendix/supplementary file for additional 9(56.3) 30.5-79.0
study results (i.e., not part of main article) — Yes’

Total studies or records included in analysis/synthesis’
mean, SD 111.9 (75.9) 71.4-152.3

median, IQR 96 (48,173)

How do authors plan to use their study findings*

Education (methods guidance) 1(5.0) 0.6-31.1
Future research 6 (30.0) 13.4-54.3
Inform a specific study by authors 1(5.0) 0.6-31.1
Inform editorial/journal activities and policy 1(5.0) 0.6-31.1
Inform funders/reviewers of studies 1(5.0) 0.6-31.1
Methods research 3 (15.0) 4.5-39.6
Not reported 7 (35.0) 16.8-59.0

CI: confidence interval, SD: standard deviation,
* studies could contribute more than once

" non-protocol articles n=16
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5.7 Appendix

5.7.1 Search strategy

| Source

| Initial

| Update 1

| Update 2 |

. DATABASES

chrane Database of Systematic Reviews
Type > methodology

38

CINAHL

Concept: nomenclature of methodological studies

1

(meta-epidemiolog* OR metaepidemiolog*
OR meta-research OR methodolog* analysis
OR methodolog* evidence OR methodolog*
investigation OR methodolog* literature OR
methodolog* overview OR methodolog*
report* OR methodolog* review OR
methodolog* study OR methodolog* survey
OR methodolog* synthesis OR method*
overview OR method* review OR method*
survey OR systematic database review OR
systematic literature survey OR systematic
survey)

1,774

140

1,452

Concept: topics in methodological research (i.e., a

nalysis, design and repo

rting)

2

(MH "Methodological
Research/MT/ST/TD/UT") OR (MH
"Research Methodology/MT/ST/TD/UT")

141

1

18

Concept: methodological studies that are called ‘systematic reviews’

3

(MH "Systematic Review/") OR "systematic
review"

45,196

3,499

47,228

4

2 AND 3

18

1

5

10OR20R4

1,912

141

1,470

Limits: exclude MEDLINE records
Update 1 from August 2019 to December 2019 (can only specify search by month)

Update 2 from January 2020 to June 2023 (can only specify search by month)

Concept: nomenclature of methodological studies

1

(meta-epidemiolog* OR metaepidemiolog*
OR meta-research OR methodolog*

3,720

348

1,759
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analysis OR methodolog* evidence OR
methodolog* investigation OR
methodolog* literature OR methodolog*
overview OR methodolog* report* OR
methodolog* review OR methodolog*
survey OR methodolog* synthesis OR
method* overview OR systematic
database review OR systematic literature
survey OR systematic survey).mp.

2

(methodolog* study OR method* review
OR method* survey).mp.

10,868

540

2,555

Concept: topics in methodological research (i.e.,

analysis, design and reporting)

3 | exp Information Processing/ 1,507,088 141,795 864,510
4 | exp Methodology/ 5,583,926 403,089 | 1,790,966
5 | exp Statistical Analysis/ 2,216,761 213,678 969,230
6 | 3OR40R5 7,577,177 545,961 | 2,526,469
7 |2ANDG6 4,183 355 1,766
Concept: methodological studies that are called ‘systematic reviews’

8 | systematic review.mp. 279,094 43,947 239,473
9 | Cochrane Database of Systematic 13,498 861 2,608

Reviews.jn

10 | 8 NOT 9 271,983 43,441 237,230
11 | *Information Processing/ 34,858 815 2,941
12 | *Methodology/ 20,226 559 3,078
13 | *Statistical Analysis/ 18,372 575 1,660
14|11 OR120R 13 71,881 1,919 7,606
15| 10 AND 14 1,110 93 418
16 | 1OR70R 15 9,366 743 3,661

Update 1 for 2019 (can only specify search by year)

Update 2 for 2020 to current (can only specify search by year)

MEDLINE

Concept: nomenclature of methodological studies

1

(meta-epidemiolog* OR metaepidemiolog*
OR meta-research OR methodolog*
analysis OR methodolog* evidence OR
methodolog* investigation OR methodolog*
literature OR methodolog* overview OR
methodolog* report* OR methodolog*
review OR methodolog* survey OR
methodolog* synthesis OR method*
overview OR systematic database review

2,988

302

1,498
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OR systematic literature survey OR
systematic survey).mp.

2

(methodolog* study OR method* review
OR method* survey)

7,599

663

2,852

Concept: topics in methodological research (i.e.,

analysis, design and reporting)

3 | exp Data Collection/ 2,054,409 96,056 339,853
4 | exp Data Interpretation, Statistical/ 55,440 1,114 1,899
5 | exp Epidemiologic Research Design/ 1,129,276 45,395 159,813
6 | exp Nursing Methodology Research/ 16,291 70 44
7 | exp Reproducibility of Results/ 382,553 16,172 63,605
8 | exp Research Design/ 424,688 15,032 47,509
9 |[BOR40R50R60R70RS8 3,139,905 136,904 485,691
10 |2 AND 9 2,613 200 976
Concept: methodological studies that are called ‘systematic reviews’

11 | systematic review.mp. 154,712 27,793 140,756
12 | Cochrane Database of Systematic 14,335 598 1,686

Reviews.jn

13 | 11 NOT 12 140,836 27,266 139,167
14 | *Data Collection/ 17,926 309 562
15 | *Data Interpretation, Statistical/ 13,691 419 564
16 | *Epidemiologic Research Design/ 1,456 30 63
17 | *Nursing Methodology Research/ 1,428 2 2
18 | *Reproducibility of Results/ 2,900 88 368
19 | *Research Design/ 35,321 1,364 6,147
20 140OR150R 16 OR170OR 18 OR 19 69,319 2,116 7,554
21 |13 AND 20 1,348 197 657
22 |1 OR 10 OR 21 6,672 677 3,000

Update 1 for 2019 (can only specify search by year)

Update 2 for 2020 to current (can only specify search by year)

Web of Science (Core Collection, Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-

SSH)
Concept: nomenclature of methodological studies

1

ALL=("meta-epidemiolog*" OR
"metaepidemiolog™ OR "meta-research" OR
"methodolog* analysis" OR "methodolog*
evidence" OR "methodolog* investigation"
OR "methodolog* literature" OR
"methodolog* overview" OR "methodolog*
report™ OR "methodolog* review" OR
"methodolog* study" OR "methodolog*
survey" OR "methodolog* synthesis" OR
"method* overview" OR "method* review"

12,419

1,277

5,287
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OR "method* survey" OR "systematic
database review" OR "systematic literature
survey" OR "systematic survey")

Concept: topics in methodological research (i.e., analysis, design and reporting)

2

TS=("data analysis" OR "data collection" OR
"data interpretation" OR "research design"
OR "research method™" OR "research
quality" OR "research reporting" OR
"statistical analysis" OR "study reporting")

442,732

40,168

175,983

3

1 AND 2

733

105

446

Update 1 for 2019 (can only specify search by year)
Update 2 for January 1, 2020 to June 7, 2023

Il. OTHER SOURCES

Research Team

Articles suggested by authors of
methodological studies/research team

ogle Alerts, Hand Searches and Web Sourc
Google Alerts (“meta-epidemiologic” OR
“methodological review”) and targeted
searches (PubMed)

156

160

n/a

n/a

n/a

Google Alerts (“meta-epidemiologic” OR
“methodological review”), experts (e.g.,
MISTIC project stakeholders), targeted
searches (PubMed, ResearchGate, Journal
of Clinical Epidemiology via Twitter), and
newsletters from MiRoR (Methods in
Research on Research) and NICE (National
Institute for Health and Care Excellence)

Title/abstract screening (i.e., potentially
relevant articles as cited in abstracts) and
newsletters from EVBRES (Evidence-Based
Research Network), EQUATOR (Enhancing
the QUAIity and Transparency Of health
Research), NICE and RoR (Research on

Research registry and hub)

n/a

n/a

98

n/a

n/a

27

Original spans January 25, 2018 to August 21, 2019
Update 1 spans August 22, 2019 to June 15, 2020
Update 2 spans June 16, 2020 to June 7, 2023
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Grey Literature

1 | medRxiv — Epidemiology/Health Informatics n/a 3 249
("meta-epidemiolog™ OR "meta-research" OR
"methodolog* review" OR "method* review"
OR "systematic survey")

2 | SWAT (Studies Within a Trial) and SWAR n/a 34 20
(Studies Within a Review) Repositories

TOTAL RECORDS 19,037 1,801 8,879
Deduplicated 13,385 840 5,668

Update 1 set of references deduplicated with original set of references

Update 2 set of references deduplicated with Update 1 set of references to cover 2020
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5.7.2 Guidance document for screening and data extraction

BACKGROUND

The objective of this review is to define and describe studies of methods in the field of health
research. These studies will be referred to as methodological studies throughout this
guidance document. These studies investigate methods in other studies (i.e., meta-research,
research-on-research) and for the purpose of this review, we are interested in all methodological
studies that investigate methods including the design, conduct, analysis, and reporting of
health studies. In methodological studies, the research report (e.g., final publication, abstract,
protocol) is the unit of analysis.

There is currently 1) no accepted nomenclature, and 2) no guidelines to inform the reporting of
methodological studies. As a result, these studies are called many different names. Some of the
most common terms used to describe them include variations of methodological (e.g.,
‘methodologic review’), meta-epidemiological, systematic review or survey, literature review. It is
also common for methodological studies to take on names borrowed from other established
fields and study designs (e.g., bibliometric study, literature review, systematic review).

We will conduct a methodological review of methodological studies. The findings from this
review will be used to establish a group of stakeholders and develop items for the
Methodologlcal STudy reporting Checklist (MISTIC). The included methodological studies will
be catalogued in a public database.

To the best of our knowledge, the landscape of methodological studies has not been previously
documented in this extensive way and the scope of the existing literature is not well known. As a
result, this review incorporates an emergent design and certain data extraction fields may be
updated and/or added as new study features come to light (e.g., based on entries in the ‘free-
text’ fields). This allows us to capture unanticipated data which will also help to develop the
conceptual framework for methodological studies.

The key items that will be screened for and extracted from studies include:
o Verify study is a) in the field of health research with humans
o Verify study is b) investigating methods in other studies (i.e., synthesis based on
research reports, not human participants)
o Nomenclature used to describe the study
o Methodology used to conduct the study
o If any guidelines have been reported to aid the reporting of the study

Jump to specific guidance:

. Review SOftWare .......ccciiiiiiiiiiiciiiiiciiiiss e rrsssssa s rnnssan s ranaannnmnraaas 2
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lll. Data Extraction ... 5
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REVIEW SOFTWARE

I. Rayyan (https://rayyan.qgcri.org/welcome) is a web-based systematic review software which
will be used for Title and Abstract Screening. An internet connection is required to access the
platform.

1. Click on the above link and select ‘Get Started’ or ‘Sign Up’ if you do not already have an
account. You will receive an automated invitation to the project workbench using the email
address that was used to contact you for this study.

2. Upon login, you will see a screen where you can navigate to Collaboration Reviews >
select MISTIC REVIEW # > click ‘Show’ button. (Note: the ‘#’ will be indicated in your
instruction email).

3. You should then see the list of studies in the main window. If not, select ‘Search Methods’
in the left pane and click on ‘Uploaded References’.

4. As you click on each reference there is a button to select ‘Include’ / ‘Exclude’ / ‘Maybe’.

5. You may enter labels, comments or specify reasons in the text box located beside the
above buttons. After entering once, the labels will show up whenever you select ‘Reason’,
and you should not have to enter manually every time but only select from the drop-down.

6. Note: the interface has been setup to highlight some keywords for inclusion (green) and
exclusion (red) to aid you in the review process (see Appendix).

lI-111. DistillerSR (https://v2dis-prod.evidencepartners.com/) is a web-based systematic review
software which will be used for Full Text Screening and Data Extraction. An internet connection
is required to access the platform.

1. Click on the above link and enter your assigned username and password that was
provided to you in your invitation email.

2. Upon login, you will see the project MISTIC Review (or select project from the dropdown
in the upper right corner).

3. Select “Unreviewed” from Level 2 (Screening) to begin screening your assigned
references. Full texts can be accessed by clicking on the link for the .pdf at the top of the
page. This will open the .pdf in a new window/tab (you may need to allow pop-ups in
your browser).

4. Select “Unreviewed” from Level 3 (Data Extraction) to begin extracting data from your
assigned references. Full texts can be accessed as listed in step 3, above.

5. Note: references may be skipped using the “Skip” button at the top of the screening/data
extraction page for each reference.

6. You can refer to the complete data extraction form below (see pages 5-11).

Please contact me (lawsod3 @macmaster.ca) if you have any questions about the software interface
or experience any difficulties accessing forms, viewing abstracts, or with any of the .pdf files.
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SCREENING
LEVEL 1: Title and Abstract
1. Is this study in the field of health research with humans? - Yes > proceed to #2
- No > Exclude

2. Is this study investigating methods in other studies? - Yes > Include
Confirm if the study has a methodological focus (i.e., it aims to - No > Exclude
describe and evaluate or synthesize data about the design, - Unable to tell >
conduct, analysis or reporting of studies, abstracts of studies, Maybe

protocols of studies, registrations of studies, etc.).

This does NOT include analytical studies comparing different
statistical methods (e.g., simulation studies), bibliometric studies
(specific to library sciences, often report on metrics and trends in
literature), meta-syntheses (a method of synthesizing data specific
to qualitative research), or overviews of systematic reviews (a
method of synthesizing data in systematic reviews); these would
be ineligible (see Appendix for a list of definitions).

To avoid missing the capture of any eligible studies, base your
judgment on the study objective and contents of the abstract as
opposed to the nomenclature of the study (e.g., ‘a systematic
review’). For example, some methodological studies may be called
‘systematic reviews’ by the authors. As another example,
‘overviews of systematic reviews’ attempt to summarize health data
by synthesizing information from multiple systematic reviews on a
related health topic. However, a methodological study may be
called an ‘overview of systematic reviews’ although the aim is to
summarize methods in systematic reviews; these would be eligible
for inclusion.

Avoid selecting ‘Maybe’ as a reason unless it is absolutely necessary (e.g., abstract or title
is missing; OR impossible to determine the eligibility based on the above criteria from the
abstract or title alone).

Go back to top
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LEVEL 2: Full Text

1. Is this study investigating methods in other studies of health | - Yes > Include
research with humans? - No > Exclude
Confirm if the study has a methodological focus. That is, it aims to
describe and evaluate or synthesize data about the design,
conduct, analysis or reporting in research reports such as final
study publications, abstracts of studies, protocols of studies,
registrations of studies, etc. Both protocol articles and final reports
are eligible. If the methodological review is not the primary focus of
the study (e.g., a component of a larger Delphi study) but it is
described in the article to a reasonable extent it is considered
eligible to allow us to evaluate the reporting of that aspect of the
research.

Base your judgment on the study objective as opposed to the
nomenclature of the study. It may be helpful to consider whether
the included research reports (e.g., randomized trials, systematic
reviews, and so on) in the study are being investigated as is.

If the aim of the study is to compare methods from a statistical
perspective where the unit of analysis is not the research report
(e.g., simulation studies, experimental studies such as those
comparing techniques by re-analyzing patient data from multiple
studies, or testing new algorithms and statistical methods), then
this is a different type of methodological study, outside the scope
of this review.

2. Is this study investigating pilot or feasibility studies (i.e., unit | - Yes > Include
of analysis)? Prompt is for sub-study only. - No > Exclude

3. If no, select a reason for excluding the study - Reasons 1-4
(5) Other [ free text ]

Reasons 1-4:

1) Not health research with humans

2) Not investigating methods (e.g., unit of analysis is not a type of research report)

3) Different type of methodological study (e.g., diagnostic, imaging, or laboratory methods;
experimental studies of methods such as SWAT/SWAR*, or statistical methods including
simulation studies)

4) No full-text available (e.g., conference abstract)

* SWAT/SWAR: studies within a trial/studies within a review

Go back to top
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DATA EXTRACTION

LEVEL 3: Included Articles

For the METHODS, RESULTS and DISCUSSION data extraction sections, avoid the use of
free text fields as much as possible unless it is absolutely necessary.

Bibliometrics

1. Article title - [ free text ]
2. Year of publication - #H#H#
3. Journal - [ free text ]
4. Copy and paste the list of authors - [ free text ]
5. Number of authors -

Confirm the number of authors if a group is listed as an author. The
full list can appear as a footnote or at the end of the article.

6. First author last name - [ free text ]

7. Corresponding author name and e-mail address - [ free text — name ]
- [ free text — email ]

8. Country - [ free text ]

Enter the country of the corresponding author’s first listed
affiliation. If the corresponding author is not the first author, then
enter the country of the corresponding author’s affiliation.

9. s this article describing the final report of a study, an update, | - Options 1-3
or the protocol for a planned study? (4) No
Options 1-3:
1) Final report 3) Protocol

2) Update to an earlier version

10. Specify the study design name as listed in the ‘Title’ of the - Options 1-58
article (59) Other [ free text ]
Check all applicable names used by the authors to describe the (60) Not reported
study design.

Options 1-58:

1) Bibliometric analysis 31) Methodology/ic/ical review

2) Bibliometric review 32) Methodology/ic/ical scoping review

3) Bibliometric study 33) Methodology/ic/ical study

4) Cochrane methodology review 34) Methodology/ic/ical survey

5) Cochrane review 35) Methodology/ic/ical systematic review
6) Cochrane review of methodology 36) Methods overview

7) Cohort study 37) Methods review

8) Comparative survey 38) Methods study

9) Cross-sectional review 39) Observational review
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10 Cross-sectional study

Cross-sectional survey

2) Empirical survey

Literature methods review

4) Literature review

5) Literature survey

Meta-analysis

7) Meta(-)epidemiology/ic/ical assessment

8) Meta(-)epidemiology/ic/ical investigation

Meta(-)epidemiology/ic/ical review

Meta(-)epidemiology/ic/ical study
()
()
(-

13

6

Meta(-)epidemiology/ic/ical survey
Meta(-)research
Meta(-)research study
Meta-review

Meta(-)study

Meta(-)synthesis

Methodical review

28) Methodical study

29) Methodology/ic/ical assessment

30)Methodology/ic/ical overview

24
25
26
27

vvvvvvvvvvvvvvvvvvvv

40) Observational study

41) Overview of systematic reviews

42) Research(-)on(-)research

43) Retrospective cohort

44) Review

45) Scoping literature review

46) Scoping review

47) Simulation study

48) Survey

49) Survey of (the) literature

50) Systematic assessment

51) Systematic literature review

52) Systematic literature survey

53) Systematic methods/methodology review

54) Systematic review

55) Systematic review of
methods/methodology

56) Systematic scoping review

57) Systematic study

58) Systematic survey

11. Specify the study design name as listed in the ‘Methods’
section of the article (includes the Objectives section which
typically appears just before the Methods)

Check all applicable names used by the authors to describe the

study design.

See item #10

List all applicable.

12. Do the authors define their study design? (1) Yes [ free text ]
If yes, copy and paste the definition statement and any cited (2) No
references (e.g., “a systematic review is a type of synthesis...”)
13. Is this article describing a multi-part study? (e.g., findings of a | (1) Yes
review AND a simulation study, Delphi study, interviews, etc.) | (2) No
If yes, for all remaining data extraction items only refer to the
methodological study component of the article. Refer to the
eligibility criteria on page 4 of the guidance manual if needed.
14. What is the objective of the study? - Options 1-5

(6) Other [ free text ]

Options 1-5:

1) Multi-part study which includes a
methodological study

To investigate design of studies

To investigate conduct of studies (how
researchers carry out research, including

4) To investigate analytical approaches in
studies

5) To investigate reporting practices
(including completeness, bias and
discrepancies between sources,
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registration, team composition, funding dissemination in journals or conferences,
influences, etc.) to patients, etc.)
15. Specify the primary objective of the study - [ free text ]

Copy and paste text stating the primary objective. If multiple
objectives, report only the first listed.

16. Specify the primary methodological outcome of the study (1) [ free text ]
Copy and paste text stating the first listed/primary methodological | (2) Not reported, only
outcome or question. If the primary outcome is not related to objectives stated
methods (this should not be a common occurrence in this review), | (3) None, stated as
but a clinical question for example, and the secondary/additional exploratory

outcomes are focused on methodological aspects, then copy and
paste the first listed methods-relevant outcome.

17. Is there reference to a published or registered protocol for the | - Options 1-4
study? (i.e., if this is not a protocol)
Must be explicitly stated. We will not verify or search for protocols
due to the volume of studies. If there is a cited reference for a
protocol but it turns out to be another study or a previous version of
the review (i.e., if the article is an update), or it is some internal
document that is not linked (e.g., as a supplementary file), we will
consider these as ‘No’.

Cochrane Methodology Reviews: Protocols will be considered as
published based on the presence of the section ‘History’ and the
statement ‘protocol first published: issue #, year’ in the main article
OR if there is a cited protocol (and not just a statement suggesting
there was a previous version of the review).

Options 1-4:
1) Yes, published or registered (citation or 3) Yes, mentioned but no specific citation
link provided) information or links provided
2) Yes, as appendix/supplementary file 4) No
18. Is a search strategy reported? - Options 1-5
Confirm that the search strategy is available if authors reference (6) Other [ free text ]
one. This may be listed in an appendix or in the methods section.
Options 1-5:
1) Yes, full strategy/key terms for at least 3) Partially, key terms only
one database 4) No, only sources/databases mentioned
2) Yes, but not in main article (reference 5) No search information

supplementary file)

19. Were there language restrictions applied to the search? (1) Yes

Must be explicitly stated, do not make assumptions from the search | (2) No

strategy if provided. (3) Not reported
20. If yes, state the language(s) the search was restricted to (1) English

156



Ph.D. Thesis — Daeria O. Lawson; McMaster University — Health Research Methodology

If multiple languages, separate each with a comma.

(2) Other [ free text ]

21. What databases or sources were searched?
List all applicable. Note that some sources may not be “databases”
(e.g., Cochrane Library) but may be declared as such by authors.

- Options 1-44

(45) Other [ free text ]
(46) Not reported in
main text (appendix)
(47) Not reported

Options 1-44:

Databases

Allied and Complementary Medicine
Database (AMED)

2) bioRxiv (biology preprint server)

3) BIOSIS (biological abstracts)

4) Campbell Collaboration

5) Cumulative Index to Nursing and Allied
Health Literature (CINAHL)

6) Cochrane Central Register of Controlled
Trials (CENTRAL)

7) Cochrane Database of Systematic
Reviews (CDSR)

8) Cochrane Library

9) Cochrane Methodology Register (CMR)

10) Database of Abstracts of Reviews of
Effects (DARE)

11) EBSCOhost (platform)

12) Embase (Excerpta Medica Database)

13) Education Resources Information Center
(ERIC)

14) Google Scholar

15) Health Technology Assessment Database
(via Centre for Reviews & Dissemination)

16) Latin American & Caribbean Health
Sciences Literature (LILACS)

17) Library and Information Science Abstracts
(LISA)

18) Library, Information Science and
Technology Abstracts (LISTA)

19) MEDLINE

20) MEDLINE/PubMed

21) medRxiv (health sciences preprint server)

22) NHS Economic Evaluations Database

23) National Institute for Health and Care
Excellence (NICE)

24) Ovid (platform)

25) PreMEDLINE

26) ProQuest

27) PsycINFO

28) PubMed

29) Scopus

30) Web of Science

Grey literature, registries and others

31) Agency for Healthcare Research and
Quality (AHRQ)

32) Authors of included studies

33) ClinicalTrials.gov

34) Core Outcome Measures in Effectiveness
Trials (COMET)

35) Conference proceedings or abstracts

36) Enhacing the QUAIity and Transparency

Of health Research (EQUATOR)

Experts in the field

Direct searches of journals

Previous reviews

PROSPERO (international prospective

register of systematic reviews)

Reference lists

Science citation index (SCI)

Social science citation index (SSCI)

World Health Organization International

Clinical Trials Registry (WHO ICTRP)

37
38
39
40

— ~— ~— ~—

41
42
43
44

—_— ~— ~— ~—

22. Were there time limits provided for the search?

Temporal coverage of databases changes over time and as
literature is catalogued, there may be greater coverage of earlier
years in more recent publications. Therefore, the years referenced
for a database may have been the oldest/most comprehensive at

(1) Yes

(2) No (searched
from inception)
(3) Not reported
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the time of the search. We will not evaluate if the reported search
timeframe was restricted unless this is explicitly stated by the
authors.

Update reviews: the years searched for updates may only include
those years which were not captured in the previous version of the
study, and this will NOT be considered a time restriction. We will
not look at the original/previous version(s) of the study to verify the
presence/absence of time limits if it is not explicitly stated.

23. If yes, state the search timeframe(s) - -
List as reported in the article, adjoined with a dash where
applicable (e.g., 2000-2001). If multiple timeframes were searched,
list and separate each with a comma (e.g., Jan 2000-Dec 2001,

May 2005-Apr 2006).

24. If yes, are the search time limits justified?

Do the authors explicitly provide reasoning for their sampling
frame/time limits in the search section? (e.g., investigating
practices in the past 10 years, or searched databases from 2010-

present because a specific tool was introduced in 2010).

25. What types of studies or records were eligible for inclusion? - Options 1-46

List all applicable as specified by the authors.

(47) Other [ free text ]

Options 1-46:
Any design (unspecified)

—

)
2) Administrative database studies
3) Case-control studies (including nested)
4) Chart reviews
5) Clinical trials
6) Cohort studies
7) Cross-sectional studies
8) Diagnostic studies
9) Economic evaluations
10) Empirical studies of methods/methods
reviews (i.e., like this review)
11) Health technology assessments
12) Mendelian randomization studies
13) Meta-analyses (including IPD, NMA)
14) Meta-analyses of observational/non-

randomized studies (including IPD, NMA)

15) Meta-analyses of RCTs (including IPD,
NMA)

16) Meta-analyses of various study designs
(including IPD, NMA)

17) Mixed-method studies

24) Psychometric studies (e.g., developing or
validating questionnaires, scales, etc.)

25) Quasi-experimental studies (before/after
or pretest-postest, discrete choice,
interrupted time series, g-study, patient
preference)

26) Qualitative studies

27) Quantitative studies

28) Rapid reviews

29) RCTs

30) RCTs, abstracts

31) RCTs, protocols

32) RCTs, registrations

33) RCTs, cluster design

34) Scoping reviews

35) Scoping reviews, abstracts

36) Scoping reviews, protocols

37) Simulation studies

38) Systematic reviews

39) Systematic reviews, abstracts

40) Systematic reviews, protocols
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Copy and paste the calculated sample size (i.e., the number of
studies/records required).

18) Modelling studies 41) Systematic reviews, registrations
19) N-of-1 trials 42) Systematic reviews of observational/non-
20) Observational/non-randomized studies randomized studies
21) Observational/non-randomized studies, 43) Systematic reviews of RCTs
abstracts 44) Overviews of systematic reviews
22) Observational/non-randomized studies, 45) Surveys
protocols 46) COVID studies
23) Pilot and feasibility studies
26. Does the study include only Cochrane Reviews? (1) Yes
(2) No
27. Does the study compare Cochrane Reviews to others? (1) Yes
(2) No
28. Was a sample size estimation reported? (1) Yes
(2) No
29. If yes, specify the estimated sample size - HH#HHH

- Other [ free text ]

30. If yes, what is the sample size estimation based on?

List all applicable.

- Options 1-5
(6) Other [ free text ]
(7) Not reported

Options 1-5:

1) Other similar studies 4)

2) Recommendations in literature or a studies
statistical rule of thumb 5)

3) Precision around a confidence interval

Proportion of the estimated ‘population’ of

Pilot work or previous research by authors

31. If yes, specify the method used to estimate the sample size
Copy and paste text describing the method used to calculate the
sample size.

- [ free text ]
(2) Not reported

32. How were studies sampled from the literature?
Specify how eligible studies were selected from the sampling
frame? (i.e., from all studies retrieved in their search) If not

explicitly stated, can refer to study flow diagram to infer ‘all eligible’.

1) All eligible
2) Random sample

4) Not reported

33. Did the researchers attempt to (or plan to) contact the study

authors of their included studies for missing data?

)
)
3) Other [ free text ]
)
)

1) Yes

2) Yes, for other
research reasons
(not for missing data)
(8) Other [ free text ]
(4) Not reported

_— o~ o~ o~~~

34. What type of analysis or synthesis was performed/planned?

- Options 1-8
(9) Other [ free text ]
(10) Not reported

Options 1-8:
1) Descriptive (e.g., means, proportions)

4) Qualitative [specify]
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2) Parametric / non-parametric between 5) Pooled (e.g., meta-analysis) [specify]
groups (e.g., Chi-Square, T-test, Mann 6) Regression [specify]
Whitney U) [specify] 7) Time-series [specify]

3) Effect measures (e.g., odds ratio, risk 8) Narrative synthesis

ratio, mean difference) [specify]
35. Is there any reference to a specific guideline / checklist / tool (1) Yes
that was used to guide the reporting of the study? (2) No
Must be explicitly stated as used to guide reporting (e.g., a study
flow diagram labelled as a “PRISMA diagram” would be insufficient
to suggest the authors followed the PRISMA reporting guideline).

36. If yes, list the reporting guideline(s) - Options 1-4
List all applicable. (5) Other [ free text ]
Options 1-4:
1) Joanna Briggs Institute guidance for 5) Preferred Reporting Items for Systematic
scoping reviews Reviews and Meta-Analyses extension for
2) Meta-analyses Of Observational Studies Protocols (PRISMA-P)
in Epidemiology (MOOSE) 6) modified PRISMA for meta-
3) Preferred Reporting ltems for Overviews epidemiological studies (Murad et al.)
of Reviews (PRIOR) 7) Strengthening the Reporting of
4) Preferred Reporting Items for Systematic Observational studies in Epidemiology
Reviews and Meta-Analyses (PRISMA) (STROBE)
37. Did the study assess studies or records that were specifictoa | (1) Yes
field of health? (2) No
38. If yes, what field of health is this study most relevant to? - Options 1-65 (see
List all applicable. list in Appendix)
Resuts |
39. Is a flow diagram illustrating the study or record selection (1) Yes
provided in the body of the article? (if this is not a protocol) (2) No
40. Total studies or records screened (if this is not a protocol) - R

Enter the number of records that were screened. Must be explicitly | (2) Not reported
stated in the text or in a flow diagram if provided.

Update reviews: only extract the number of records screened in
the current article (e.g., 200 records screened in the update)

41. Total studies or records included in analysis or synthesis (if - [ free text ]
this is not a protocol)
If multiple types of records were included, list all applicable in the
order listed in the article (e.g., 40 abstracts, 75 trial registrations).

Update reviews: only extract the number of records included in
the current article (e.g., 2 new records added in the update)
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42. Is there reference to an appendix or supplementary file for any | (1) Yes
additional study results (i.e., not part of the main article)? (2) No

43. Study findings (if this is not a protocol) - [ free text ]
Copy and paste text describing the findings for the first
listed/primary methodological outcome (refer to item #15 above)
along with any summary statistic if provided (e.g., OR 1.03, 95% ClI
0.96, 1.57, p = 0.63). If no primary outcome or no summary
statement is provided in the ‘Results’ section, refer to the
‘Discussion’ section for the first listed summary of findings

statement.
Discussion
44. Use of study findings - Options 1-7
Refer to text describing how the authors plan to use the study (8) Other [ free text ]
findings, this must be explicitly stated. List all applicable. (9) Not reported
Options 1-7:
1) Inform future research broadly (e.g., 5) Inform healthcare (e.g., delivery, policy,
provide recommendations from findings) or other direct impact on patients)
2) Inform future research by the authors 6) Inform editorial/journal activities and
3) Inform methodological work (e.g., policy
development of a checklist/tool/guideline) 7) Educational purpose (e.g., methods
4) Inform funders of research guidance)
45. Conflicts of interest (1) Yes
Specify if any of the authors have declared any conflicts of interest | (2) None (COI
in relation to the study. declaration section is
apparent)
(3) Not reported
46. Funding sources - Options 1-6
List all applicable funding sources that directly supported the (7) Other [ free text ]
conduct of the study. Do not include any funding specific to the (8) Not reported
investigators (e.g., research fellowship awarded to X) unless it is
explicitly stated to support the study.
Options 1-6:
1) None (funding declaration section 4) Institutional (hospital, university)
present) 5) Non-profit (foundation)
2) Government 6) Professional associations
3) Industry

(1) Yes

(2) Upon request
(3) Not reported
48. OPTIONAL - Is there any mention of COVID in the article? (1) Yes

49. OPTIONAL - Comments - [ free text ]

47. Do authors provide access to any of the study data? (if this is
not a protocol)
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Enter any additional comments that might be helpful for the
assessment of this article (e.g., study limitations, authors mention
there is no relevant reporting guideline for their study).

50. OPTIONAL - References cited - [ free text ]
Copy and paste any relevant reference(s) that were cited in the
study if they are:

a) methodological studies that may be eligible for inclusion OR
b) other reviews of methodological studies (similar to this review)

Go back to top
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APPENDIX

I. Keywords to aid with decision making when reviewing the eligibility of studies. This list is only
meant to serve as a guide and does not definitively dictate whether a study should be included
or excluded. The decision to include or exclude a study should be carefully made by the
reviewer based on the outlined eligibility criteria.

bias academy mouse
feasibility™ adaptation murine
literature review agriculture/agricultural mutation
meta(-)epidemiologic animal(s) mycology/mycological
meta(-)epidemiological assay nuclear
meta(-)epidemiology business occupational
meta(-)research cadaver(s) outbreak
meta(-)study canine patients
methodical review a case PCR
methodologic case report pharmacokinetic
methodological case series pig(s)
methodological review case study plant(s)
methodological study causal/causality porcine
methodology cells poultry
pilot* chromatography preclinical
quality chemical prevalence
reporting clinical practice guideline(s) primate(s)
research on research conference professional
systematic construct validity prognosis
systematic survey crop(s) psychometric

curriculum q(-)method

diagnosis g(-)methodology

doctor(s) q(-)methodological

dog(s) q(-)study

ecology/ecological rabbit

education rat

efficacy reagent

equine realist review

farm(s) recruited

fellow(s) residency

fish resident(s)

gene(s) rodent(s)

gene expression safety

genetic school(s)

genome sequencing

GIS SNP

graduate(s) soil

GWAS specialist(s)

health professional(s) spectroscopy

hypothesis staff
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in situ

in vivo

in vitro
incidence
invertebrate
isotope
livestock
marine
marker(s)
mice
mixed(-)method(s)

student(s)
surgical
surveillance
survey

survival
tomography
transgenic
translate/translation
validate/validation
workplace
workshop

* prompt is for sub-study only
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. Definitions and purpose of common, established study designs from which authors of
methodological studies may borrow naming conventions. For the purposes of this review, it is
easiest to distinguish the below studies by their objectives and unit of analysis (as opposed
to the name and methodological approach, which can also vary among the below studies). It
is common for authors of methodological studies to interchange and refer to their studies by
one or more of the below names.

Naming Convention
Bibliometric study

Definition and Purpose
Summarize metrics and data
related to publications including
articles and books and trends in
literature (e.g., citations, institution
and researcher networks, literature
growth, text analysis). This
nomenclature is specific to the
library and information sciences.

Scope / Unit of Analysis
articles, books, and other
components as related to
literature and publications

Literature survey

Summarize scholarly data and
current evidence on a topic,
primarily narratively. Flexible in
scope (broad or narrow) depending
on the researcher’s aims. Not
specific to health sciences.

various scholarly records
and articles

Meta-synthesis

Summarize gqualitative health data
where aim is to generate a theory
about a topic by way of re-
interpretation of multiple studies.
This nomenclature is specific to
qualitative and mixed-methods
research.

Relevant reporting guideline:
ENTREQ

primary qualitative studies

Overview of reviews OR
Umbrella review

Summarize health data by
synthesizing information from
multiple systematic reviews on a
specific health topic. Common if
there have been many systematic
reviews conducted on a topic with
aim of synthesizing the highest
level of evidence.

Relevant reporting guideline:
None / PRIOR (in development)

systematic reviews

Scoping review

Identify nature (scope) and extent
of available research evidence.
Provide an overview on a topic,
often broadly, and aim to identify
key features or knowledge gaps.

various scholarly records
and articles
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Often summarize data narratively,
classifying and grouping into
themes, or illustratively using
figures/charts. May serve as a
preliminary assessment of the
literature before undertaking a
systematic review

Relevant reporting guideline:
PRISMA-ScR

Systematic review OR
Rapid review (expedited
version of above)

Summarize health data from
primary studies where the
outcomes address a clinical
question. May incorporate a meta-
analysis for quantitative data.

Relevant reporting guideline:
PRISMA and extensions

primary quantitative and/or
qualitative studies (e.g.,
randomized trials, cohort
studies)

Systematic survey

Identify trends in a population by
summarizing data from a physical
survey of a population or area
(e.g., collection of samples,
interviews, surveys). Not specific to
health sciences.

population or area of
interest (e.g., humans,
animals)

Other related designs:

Studies Within A Trial,
Studies Within A Review

Evaluate methodological
interventions within ongoing trials
or systematic reviews.

human participants (e.g.,
trialists, patients,
systematic reviewers)

Sources (accessed August 9, 2019):
1. lowa State University Library. https:/instr.iastate.libguides.com/c.php?g=49332&p=318077

2. Temple University Libraries. hitps://guides.temple.edu/systematicreviews

3. University of Toronto Libraries. https://guides.library.utoronto.ca/c.php?g=588615&p=4310109
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Il. List of health fields for data extraction item #38 (compiled from the BMJ, Cochrane Library,

and Web of Science health field indices, accessed August 9, 2019).

Health Fields

1) Allergy & intolerance

Anaesthesiology

Audiology & speech-language pathology
Behavioural sciences

Biostatistics

Blood disorders

Cardiovascular medicine & circulation
Cancer/oncology

Clinical practice & health systems

) Complementary & alternative medicine
) Critical & intensive care
) Dentistry & oral medicine
13) Dermatology
14) Developmental & learning problems
15) Disaster medicine & preparedness
16) Ear, nose & throat/otolaryngology
17) Emergency medicine
18) Endocrinology & metabolism
19) Epidemiology
20) Ethics

21) Eyes & vision/ophthalmology
22) Family medicine
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)

- = a2 2L O0O00NO O WN

Gastroenterology & hepatology
Genetics

Geriatric medicine & gerontology
Global health

Gynaecology & obstetrics
Haematology

Health care services
Immunology

Infectious diseases

Internal medicine

Laboratory medicine

Mental health & psychosocial problems

35 Neonatal care
6) Nephrology
Neurology
Nursing
Nutrition, dietetics & metabolism
0) Occupational health
Orthopaedics
Paediatrics
Pain & anaesthesia
Palliative care
Pathology
Pharmacology & pharmaceutical
medicine
) Pregnancy & childbirth
) Prescribing practices
) Public health
) Psychiatry
) Psychology
) Radiology & medical imaging
53) Rehabilitation medicine
)
)
)
)
)
)

37
38
39

42
43
44
45
46

vvvvvvvvvvvv

Reproductive health and fertility
Respiratory medicine
Rheumatology

7) Sexual health

8) Social work

9) Substance abuse (tobacco, drugs,

alcohol)
60) Surgery
61) Toxicology
62) Transplantation
63) Trauma & wounds
64) Urology
65)

Other: [free text]

Go back to top
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5.7.3 List of included studies

1. Baldeh, T., MacDonald, T., Kosa, S. D., Lawson, D. O., Stalteri, R., Olaiya, O.R., . ..
Mbuagbaw, L. (2020). More pilot trials could plan to use qualitative data: a meta-
epidemiological study. Pilot & Feasibility Studies, 6(1), 164.
doi:https://dx.doi.org/10.1186/s40814-020-00712-z

2. Beets, M. W., von Klinggraeff, L., Burkart, S., Jones, A., loannidis, J. P. A., Weaver,
R. G., ... Li, X. (2022). Impact of risk of generalizability biases in adult obesity
interventions: A meta-epidemiological review and meta-analysis. Obesity Reviews,
23. doi:https://dx.doi.org/10.1111/obr.13369

3. Beets, M. W., Weaver, R. G., loannidis, J. P. A., Geraci, M., Brazendale, K., Decker,
L., ... Milat, A. J. (2020). Identification and evaluation of risk of generalizability
biases in pilot versus efficacy/effectiveness trials: a systematic review and meta-
analysis. International Journal of Behavioral Nutrition & Physical Activity, 17(1), 19.
doi:https://dx.doi.org/10.1186/5s12966-020-0918-y

4. Bhatt, M., Zielinski, L., Sanger, N., Shams, 1., Luo, C., Bantoto, B., . . . Samaan, Z.
(2018). Evaluating Completeness of Reporting in Behavioral Interventions Pilot
Trials. Research on Social Work Practice, 28(5), 577-584.

5. Charlesworth, M., Klein, A. A., & White, S. M. (2020). A bibliometric analysis of the
conversion and reporting of pilot studies published in six anaesthesia journals.
Anaesthesia, 75(2), 247-253. doi:10.1111/anae.14817

6. El-Khechen, H. A., Khan, M. 1. U., Leenus, S., Olaiya, O., Durrani, Z., Masood, Z., . .
. Mbuagbaw, L. (2021). Design, analysis, and reporting of pilot studies in HIV: a
systematic review and methodological study. Pilot and Feasibility Studies, 7.
doi:https://dx.doi.org/10.1186/s40814-021-00934-9

7. Horne, E., Lancaster, G. A., Matson, R., Cooper, A., Ness, A., & Leary, S. (2018).
Pilot trials in physical activity journals: a review of reporting and editorial policy.
Pilot Feasibility Stud, 4, 125. doi:10.1186/s40814-018-0317-1

8. Isiguzo, G., Zunza, M., Chirechwa, M., Mayosi, B. M., & Thabane, L. (2017). Quality
of abstracts of pilot trials in heart failure: A protocol for a systematic survey. Contemp
Clin Trials Commun, 8, 258-263. doi:10.1016/j.conctc.2017.11.004

9. Isiguzo, G. C., Zunza, M., Chirechwa, M., Mayosi, B. M., & Thabane, L. (2018).
Quality of pilot trial abstracts in heart failure is suboptimal: a systematic survey. Pilot
Feasibility Stud, 4, 107.

10. Kenis, S. F., Abeyakoon, O., Plumb, A. A. O., & Halligan, S. (2020). Do radiological
research articles apply the term "pilot study" correctly? Systematic review. Clinical
Radiology, 75, 395.e391-395.e395. doi:https://dx.doi.org/10.1016/j.crad.2019.11.010

11.Kosa, S. D., Monize, J., Leenus, A., Leenus, S., Samra, S., Szwiega, S., . . . Thabane,
L. (2019). Reporting quality of pilot clinical trials in chronic kidney disease patients
on hemodialysis: a methodological survey. Pilot Feasibility Stud, 5, 53.
doi:10.1186/s40814-019-0436-3

12. Kristunas, C. A., Hemming, K., Eborall, H., Eldridge, S., & Gray, L. J. (2019). The
current use of feasibility studies in the assessment of feasibility for stepped-wedge
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cluster randomised trials: a systematic review. BMC Med Res Methodol, 19(1), 12.
doi:10.1186/s12874-019-0658-3

13. Lawson, D. O., Mellor, K., Eddy, S., Lee, C., Kim, K. H., Kim, K., . . . Thabane, L.
(2022). Pilot and Feasibility Studies in Rehabilitation Research: A Review and
Educational Primer for the Physiatrist Researcher. American journal of physical
medicine & rehabilitation, 101, 372-383.
doi:https://dx.doi.org/10.1097/PHM.0000000000001797

14. Mailhot, T., Goulet, M. H., Maheu-Cadotte, M. A., Fontaine, G., Lequin, P., &
Lavoie, P. (2020). Methodological reporting in feasibility studies: a descriptive review
of the nursing intervention research literature. Journal of Research in Nursing, 25(5),
460-472. doi:https://dx.doi.org/10.1177/1744987119883404

15. Mbuagbaw, L., Kosa, S. D., Lawson, D. O., Stalteri, R., Olaiya, O. R., Alotaibi, A., &
Thabane, L. (2019). The reporting of progression criteria in protocols of pilot trials
designed to assess the feasibility of main trials is insufficient: A meta-epidemiological
study. Pilot and Feasibility Studies, 5(1).

16. Mellor, K., Eddy, S., Peckham, N., Bond, C. M., Campbell, M. J., Lancaster, G. A., . .
. Hopewell, S. (2021). Progression from external pilot to definitive randomised
controlled trial: a methodological review of progression criteria reporting. BMJ Open,
11(6), e048178. doi:https://dx.doi.org/10.1136/bmjopen-2020-048178

17.Rosala-Hallas, A., Gamble, C., Blazeby, J., & Williamson, P. R. (2019). A review of
current practice in the design and assessment of internal pilots in UK NIHR clinical
trials. Trials, 20(1), 571. doi:10.1186/s13063-019-3669-9

18.Scola, L. F. C., Moseley, A. M., Thabane, L., Almeida, M., & Costa, L. (2019). A
methodological survey on reporting of pilot and feasibility trials for physiotherapy
interventions: a study protocol. BMJ Open, 9(5), €020580. doi:10.1136/bmjopen-
2017-020580

Clarifications

a) Beets et al., 2020 and Beets et al., 2022 — articles describe related research with the
latter being a follow-up to the earlier study

b) Isiguzo et al., 2017 and Isiguzo et al., 2018 — articles describe the same study where
the first publication is a protocol of the final report

169



Ph.D. Thesis — Daeria O. Lawson; McMaster University — Health Research Methodology

5.7.4 Methodological objectives, outcomes, and findings as reported by authors of included studies

Study Title Objective Primary or first listed Primary or first listed Findings related to first
methods objective methods outcome listed methods objective
or outcome (or first listed
finding if objective and/or
outcome is unspecific)

Baldeh 2020  More pilot trials design Therefore, the purpose of First, counts of the plans  Of the 227 included pilot
could plan to use this study was to determine  to collect qualitative trial protocols, only 92
qualitative data: a how often pilot trials are data, as well as the (40.5%; 95% CI 34.1-47.2)
meta- designed to collect study characteristics, reported plans to collect
epidemiological qualitative data and the were summarized qualitative data in their pilot
study study characteristics descriptively trials.

associated with planning to  in cross tabulations.
collect qualitative data.

Beets 2022 Impact of risk of conduct The purpose of this study The primary testing of For pairs where the pilot
generalizability was to build upon previous  the impact of the biases  was coded as having an
biases in adult evidence of the influence of  was performed by RGB present and in the
obesity RGBs[risk of generalizability comparing the change in larger scale trial, the RGB
interventions: A biases] and evaluate their the SDM [standardized was no longer present, the
meta- impact in a sample of difference of means] SDM decreased by an
epidemiological published pilot/feasibility from the pilot study to average of ASDM 0.41,
review and meta- studies and larger scale the larger scale trial for range 1.06 to 0.01.
analysis trials of the same behavioral studies coded with and

intervention on a topic without a given bias
related to adult obesity. present.
Beets 2020 Identification and  design The purpose of this study The primary testing of For four of the

evaluation of risk
of generalizability
biases in pilot
versus efficacy/
effectiveness
trials: a
systematic review
and meta-analysis

was to describe the
rationale for generating an
initial set of “risk of
generalizability biases”
(defined below) that may
lead to exaggerated early
discoveries and therefore
increase the risk of

the impact of the biases
was performed by
comparing the changing
in the [standardized
mean difference] SMD
from the pilot study to
the larger, efficacy/
effectiveness trial for

generalizability biases —
delivery agent,
implementation support,
intervention duration, and
measurement — the
difference in the SMD (i.e.,
the larger, more well-
powered trial SMD minus
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subsequent efficacy and
effectiveness trials being
unsuccessful.

studies coded with and
without a given bias
present.

the pilot SMD) was larger in
the pairs of pilot studies that
had the bias present and
subsequently did not have
the bias present in the
larger, more well-powered
trials, compared to pairs
that did not have the biases
present. Specifically, the
change in the SMD was -
0.325 (95CI - 0.556 to —
0.094) for agent delivery, —
0.346 (- 0.640 to — 0.052)
for implementation support,
—0.342 (- 0.498 to — 0.187)
for intervention duration,
and - 0.360 (- 0.631 to
0.089) for measurement.

Bhatt 2018

Evaluating
Completeness of
Reporting in
Behavioral
Interventions Pilot
Trials

reporting

The current systematic
survey aims to evaluate
published pilot and
feasibility trials of behavioral
interventions in terms of
quality of reporting using
the newly published
CONSORT pilot extension
as a benchmark. More
specifically, we aim to:

1. evaluate the quality of
reporting as measured by
completeness of reporting
based on the 2016
CONSORT extension to
pilot and feasibility trials
among pilot and feasibility

The primary outcome of
this survey was to
evaluate the pro portion
of reported items on the
CONSORT statement
extension for
randomized pilot and
feasibility trials.

The mean CONSORT
reporting score across all
included articles

was 51.6% (SD % 15.1).
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trials investigating
behavioral interventions in
clinical populations

Charlesworth A bibliometric reporting  We hypothesised that only =~ The aim of this study A total of 34 (12.8%)
2020 analysis of the a small proportion of was to determine the studies were correctly
conversion and published articles in number of pilot studies labelled as pilot or feasibility
reporting of pilot anaesthesia journals correctly labelled as studies in preparation for a
studies published describing ‘pilot’ or such and report on their  larger trial.
in six anaesthesia ‘feasibility’ studies were characteristics as
journals correctly labelled, and compared with included
similarly, that only a small studies which were not
proportion were converted in preparation for a
into formal randomised, larger trial.
controlled trials. We
decided to conduct a
bibliometric review of pilot
studies reported in
anaesthesia journals to test
this hypothesis.
El-Khechen Design, analysis,  design, The primary goal of this The main outcomes of Most studies were easily
2021 and reporting of analysis, study was to describe the interest were the identifiable as pilot or
pilot studies in reporting  design, analyses, and following: 1. The feasibility studies, with 179
HIV: a systematic reporting of pilot studies in nomenclature of pilot studies (72.2%) including
review and HIV. studies (“pilot” or the terms pilot, feasibility, or
methodological “feasibility” in the title) a feasibility outcome in the
study study title to denote the pilot
status. The remaining 69
studies (27.8%) had no
indication of their pilot
nature in the title.
Horne 2018 Pilot trials in reporting  The overall aim of this work A data extraction form Notable differences were

physical activity
journals: a review
of reporting and
editorial policy

is to evaluate the impact of
the CONSORT 2010
extension in the field of
physical activity. This will be

was developed using the
CONSORT 2010
extension as a guide.

found across the three
categories of trials in terms
of how they identified in the
title of the article. FDT
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done by reviewing the
reporting of pilot trials in
physical activity journals
before and after the 2016
publication of the
CONSORT 2010 extension.
This first article presents a
review of articles published
in 2012—-15.

[future definitive trial] and
FNI [feasibility of a novel
intervention but did not
explicitly address a FDT in
their objectives] trials varied
as to whether they identified
as pilot or feasibility, all of
them identifying as either or
both. In contrast, 12 (71%)
of the NF trials identified as
pilot in the title, and none as
feasibility. In addition, only
one (6%) of the NF trials
identified as randomised,
compared with five (71%)
and three (43%) of the FDT
and FNI studies
respectively.

Isiguzo 2018  Quality of pilot reporting  The aims of this survey are ~ We calculated the None of the studies
trial abstracts in to (1) evaluate the quality of percentage of trials that  reported all the 16 items in
heart failure is reporting of abstracts of scored yes on each of the checklist (Table 2), the
suboptimal: a pilot RCTs in the past 26 the 16 items and the maximum reported number
systematic survey years (1990-2016), using associated 95% of items was 12, with a
the CONSORT extension confidence interval (Cl).  mean (SD) of 8.3 (1.7)
for reporting of abstracts of items.
pilot trials;
Isiguzo 2017  Quality of reporting  To evaluate the reporting Primary outcome N/A (protocol)
abstracts of pilot quality of abstracts of pilot measures: Reporting
trials in heart trials in heart failure in the quality by presenting

failure: A protocol
for a systematic
survey

past 26 years (1990-2016),
using CONSORT extension
for reporting of abstracts of
pilot trials as the reference

standard.

reported and unreported
items on the checklist as
frequencies and
percentages using
descriptive analysis.
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Kenis 2020 Do radiological design, Therefore, the aim of the Not stated Ultimately, no individual
research articles reporting  present systematic was to study qualified as a genuine
apply the term determine the proportion of pilot study when assessed
"pilot study" radiological “pilot” studies against the a priori criteria. ..
correctly? that use this description Notably, 66 (84.6%) studies
Systematic review correctly. presented measures of test

accuracy and were framed
as studies of diagnostic test
accuracy. Twelve studies
presented elements of
feasibility, and eight
elements of technology
assessment.

Kosa 2019 Reporting quality  reporting  Using the newly published The primary outcome of  The mean CONSORT
of pilot clinical CONSORT extension for this survey was the reporting score across all
trials in chronic pilot trials, we undertook a completeness of included articles was 18.4
kidney disease methodological survey to reporting of each of the (SD = 4.4, minimum = 8,
patients on assess reporting items on CONSORT maximum = 29) out of a
hemodialysis: a completeness among pilot statement extension for ~ possible 34 items (6c¢, 7b,
methodological trials investigating randomized pilot and 11a, 11b, 18, and 19a were
survey interventions in CKD feasibility trials checklist, excluded as they had a not

patients on hemodialysis measured as a number applicable option).

(HD patients) and explored  and proportion of studies

factors associated with reporting each of the 40

better completion of items.

reporting.
Kristunas The current use of design This review aims to gain an  Not stated Of these 11 studies
2019 feasibility studies insight into how feasibility included, less than half

in the assessment
of feasibility for
stepped-wedge
cluster
randomised trials:
a systematic
review

studies are being used to
inform the design of SW-
CRTs [stepped wedge
cluster randomized trials].
Specifically, our objectives
were to:  Systematically
identify published feasibility

reported that the study had
been registered (Table 2)
[Additional File 3]. The
majority of the identified
studies were reports of
results, but three protocols
were also identified. Just
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studies designed to inform
SW-CRTs;

over half of the studies
described themselves as a
pilot study, with the others
using terms such as
“feasibility study”,
“acceptability and feasibility
pilot”, “consultation
exercise” or “formative
research”.

Lawson 2022 Pilot and conduct, This article has been Not stated Approximately a third
Feasibility Studies reporting  structured from an (34.0%) of studies stated a
in Rehabilitation educational perspective primary objective related to
Research: A based on the following key feasibility (e.g., the goal of
Review and aims: (1) to summarize the study is “to examine (1)
Educational current practices in the feasibility...,” “to establish if
Primer for the conduct and reporting of the treatment could be
Physiatrist pilot and feasibility studies safely tolerated,” “to
Researcher in rehabilitation research; evaluate patient acceptance

and satisfaction with the
treatment...”).

Mailhot 2020 Methodological design, Thus, our objective was Not stated The majority of papers
reporting in reporting  threefold: (a) to included the label ‘pilot’ or

feasibility studies:
a descriptive
review of the
nursing
intervention
research literature

systematically review the
literature on feasibility
studies in nursing
intervention research;

‘feasibility’ in their title
(n14142, 76.3%); the
remainder included ‘pilot’ or
‘feasibility’ in their abstract
(n%32, 17.2%) or main text
(n%a12, 6.5%). In addition to
the label ‘pilot’ or
‘feasibility,” the title of 26
papers (14%) included
labels suggesting formal
hypothesis testing (e.g.
‘efficacy’, ‘effectiveness’,
‘effect’ or ‘impact’).
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Mbuagbaw The reporting of reporting  Our objectives were to Not stated The proportion of studies
2019 progression describe reporting of reporting progression
criteria in progression criteria to main criteria [45 (19.8%); 95% CI
protocols of pilot trial and to determine the 14.8-25.6]
trials designed to factors associated with
assess the reporting of progression
feasibility of main criteria.
trials is
insufficient: A
meta-
epidemiological
study
Mellor 2021 Progression from  design, The primary objective was Not stated The reported progression
external pilot to reporting  to describe the reporting of criteria generally addressed
definitive progression criteria, some (99/160, 62%) or all
randomised including the areas of (53/160, 33%) of the pilot

controlled trial: a
methodological
review of
progression
criteria reporting

feasibility that progression
criteria were based on as
described in a published
framework of reasons for
conducting pilot trials, their
rationale or justification and
who established and
assessed the progression
criteria.

trial’s feasibility outcomes.
The pilot trial publications
reported a mean of 4 (mean
4.05) progression criteria
targets per pilot trial.
Recruitment (113/160, 71%)
and retention (106/160,
66%) were the most
commonly reported
indicators of feasibility to
inform progression. In total,
we identified 58 distinct
areas of trial feasibility that
contributed to progression
criteria, which we grouped
into four domains: process,
resource, management and
scientific.
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Rosala- A review of design The aim of this study was to  Not stated Thirty-six trials (63%)
Hallas 2019 current practice in provide an insight into specified the progression
the design and current practice regarding criteria in the latest
assessment of internal pilots in clinical available version of the
internal pilots in trials, specifically the design protocol and of the 22 with
UK NIHR clinical and review process, by available previous versions,
trials assessing a cohort of 19 (86%) specified the
studies funded by the progression criteria in all
National Institute for Health available previous versions
Research (NIHR) Health of the protocol.
Technology Assessment
(HTA) programme.
Scola 2019 A methodological reporting  The purpose of this The primary analysis will  N/A (protocol)

survey on
reporting of pilot
and feasibility
trials for
physiotherapy
interventions: a
study protocol

methodological survey is to
describe the quality of
reporting of abstracts and
full articles of pilot or
feasibility trials from a
representative sample in
the field of physiotherapy.
Specifically, the first aim is
to determine the percentage
of trial reports indexed in
the Physiotherapy Evidence
Database (PEDro), which
claim to be pilot or feasibility
trials that evaluate
feasibility.

be a descriptive analysis
of completeness of
reporting of the abstracts
and full articles

of the pilot or feasibility
trials.
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CHAPTER 6: Discussion

6.1 Discussion

This section is structured first addressing the objectives of the studies in this thesis (part

1), and second, by providing a discussion of the implications of these findings (part 2).

Part 1:

Addressing the research objectives

The following is a summary of the key findings from this thesis:

Researchers that carry out methodological studies of health research often do so with
the intent to advise on improvements to current research practice (i.e., design,
conduct, analysis, and reporting) in the form of methods guidance.

Based on a case study of a sample of pilot and feasibility studies (PAFS) in
rehabilitation research, the resulting methods guidance focused on addressing
identified issues regarding overall design, improper naming of studies, lack of
feasibility objectives, outcomes and progression criteria, and sample size justification.
It is possible that a number of the identified studies (possibly close to half) labelled
as PAFS were in fact small, underpowered studies that were likely not originally
designed to measure the feasibility of definitive research. Although reporting
guidelines and definitions for PAFS have only been published since 2016—and
therefore this finding should be interpreted with caution—this provides a glimpse
into the idea of research waste (i.e., “improper” study design, important outcomes not

assessed, and patient contributions to research rendered unproductive).
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e Based on the pilot study of methodological studies indexed in PubMed, there were
many names used to describe studies with overall similar designs and objectives (i.e.,
syntheses of research practice based on published literature) including
‘methodological review’, ‘systematic review’, and ‘systematic survey’.

e The diversity in names and reporting styles confirmed a lack of consensus in the
research community on what these studies should be called, hampering efforts to
identify them in literature databases. However, a preliminary search strategy was
sensitive enough to detect methodological studies in PubMed, and overall, it was
found that it would be feasible to progress to a full review of multiple databases.

e Methodological studies that evaluated PAFS were investigated in a full review of five
databases and additional sources. The above findings were corroborated in terms of
the diversity in names (e.g., ‘review’, ‘survey’, ‘methodological review’, variations
of ‘meta-epidemiology’ and so on). The most common research practice investigated
was the reporting of research.

e Existing reporting checklists were sometimes used, but authors only referred to the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA).
Completed checklists were never provided, possibly due to some incompatibility
with methodological study design features.

e Opverall, the findings in this thesis are suggestive of the importance of consensus on
reporting and nomenclature for making methodological research more accessible and
findable. Efforts to streamline the naming of methodological studies would be

valuable to the health research community and end-users of methodological studies.
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Methodological contributions

This thesis is distinct in that it is interrogating the field of methodological research
itself by evaluating its reporting, methodology, and knowledge gaps in different ways.
The studies comprising this thesis are characterized by several diverse designs. Chapter 2
is a methods guidance paper, commissioned by the journal for the purpose of educating
clinicians and clinical researchers about the appropriate way to design, carry out, and
report PAFS. Chapter 3 describes a pilot study with explicit progression criteria and
includes pilot-testing to determine the sensitivity and specificity of a search strategy.
Chapter 4 describes a reporting guideline development protocol. Chapter 5 describes a
methodological review. Together, these works demonstrate a suite of competencies for

methodological research practice.

Part 2:

Bias in methodological studies

The implications from bias in methodological research are less clear than that for
primary clinical research, which more directly impacts patients and therefore, is likely
easier to observe. Based on a survey of researchers that conduct methodological studies
(those employing systematic review methods) by the Methodology Programme of the
National Health Service Health Technology Assessment Programme in UK, researchers
mentioned the need to reduce bias as a key recommendation (Lilford et al., 2001). Bias in
methodological research is important to address since “many arguments depend on
underlying philosophical assumptions or other perspectives” (Lilford et al., 2001). This is

in line with previous investigations by researchers looking at publication bias in studies of
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publication bias (Dubben & Beck-Bornholdt, 2005), i.e., the preferential publication of
positive findings. They concluded that no publication bias was found, based on a funnel
plot, although the power to detect bias was low due to the small sample size. However,
others argue that methodological studies are equally prone to publication bias as other
research (Song, 2005). It is good research practice to avoid or strive to reduce biases in all
scientific inquiry, and it remains to be seen how studies of methodological studies might
influence this goal.

Pre-registration of research and data-sharing can help to address issues of bias
(Bradley et al., 2020; Mann, 2005; Sijtsma, Emons, Steneck, & Bouter, 2021), and
platforms promoting research transparency like the Open Science Framework (Center for
Open Science, 2012) are now regularly used by methodologists to pre-register their work.
In the context of methodological research, this practice is largely voluntary. Other
initiatives such as the Research on Research registry (School of Healthcare Enterprise and
Innovation, 2023) have sprung up since for this purpose. Out of this need for
transparency, the Evidence-Based Research (EBR) Network was created in 2014 with the
purpose of advocating for an evidence-based approach to research (Evidence-Based
Research Network, 2023). They advocate for the use of prior research in systematic and
transparent ways to inform new studies, stating that research questions should be
addressed in an “accessible manner” (Evidence-Based Research Network, 2023).
Similarly, reporting guidelines are useful tools in promoting the transparency of research
practice, although their usefulness is dependent on whether they are used. Buy-in from

different stakeholders, such as journal editors, is key and such stakeholders have been
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recruited as part of the development of MISTIC. However, researchers may still choose
not to publish their work even if they plan to follow a suitable reporting guideline.
Therefore, pre-registration should be a key reporting item in a future reporting guideline

for methodological studies.

Intent of methodological studies

In Chapter 5, we have found that many authors of methodological studies intend
to inform future research practices at least broadly, and in some cases, educate others in
their field by highlighting issues. Earlier studies such as the work by Schulz (Schulz,
Chalmers, Hayes, & Altman, 1995) investigated impacts on treatment effects in trials, for
example. Referring to the previous example, where do methodological studies of
publication bias in studies of publication bias fit in? Kranke argues that such studies,
apart from illustrating that publication bias exists, are not meaningful for clinicians and
patient care (Kranke, 2005). Scientists are free to pursue limitless research questions, and
such efforts may be in the name of pure theoretical and academic pursuit. However, in
addition to being producers of knowledge, researchers are faced with the reality that they
are in fact “performing a public role” (Reydon, 2019). This comes with certain
obligations since researchers have privileged access to specific areas of knowledge that
the general public does not (Reydon, 2019). In line with this, it is the responsibility of the
research community to, at the very least, make their research accessible and transparent.
In so doing, this will help foster greater public trust in science. When studies (both
clinical and methodological) with important downstream consequences for patients are

made more accessible, the findings may be readily accepted by a wider community.
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Allowing diverse audiences to access health research more readily can lead to a greater
acceptance of and appreciation for the value of methodological research.

Future investigation might warrant a closer look at the composition of research
teams and the reasons for conducting methodological work. Many authors report
challenges faced when conducting clinical studies as a motive for their methodological
studies. This makes sense since the methodology of clinical research and clinical research
go hand-in-hand. A qualitative study of authors, including individuals conducting
methodological work who are not trained as methodologists, can help to uncover motives
for the generation of such a large body of research. For example, are researchers
undertaking methodological studies due to a lack of methods guidance and resources on

their research teams?

Reporting guidelines for better transparency and access to methodological studies

Reporting is a key component of research. Several authors have stated that the
final published report of research is its only lasting record (Lang, 2010) and the only
evidence that the research ever occurred (Rennie, 1986), although this has changed with
online communication/media platforms and practices such as integrated knowledge
translation. General formatting guidance for articles submitted to biomedical journals has
been produced in 1978 by the International Committee of Medical Journal Editors, and
has since evolved beyond formatting recommendations (International Committee of
Medical Journal Editors, 2023). Based on a Google Scholar search in July 2023, the
tutorial for conducting methodological studies published by the lead MISTIC

investigators (Mbuagbaw, Lawson, Puljak, Allison, & Thabane, 2020) has been cited 54
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times by non-authors/non-collaborators of the project since its publication in 2020. This
suggests an ongoing appetite for methodological research, and consequently, this is
expected to continue to present challenges with its classification. Similarly, the MISTIC
protocol, published in 2020, has been cited 23 times by non-authors/non-collaborators.
Most often, researchers mentioned that there is no relevant guideline for their study
design as a reason. Alternative guidelines for reporting methodological studies have been
proposed (Martin et al., 2020; Murad & Wang, 2017) and in some instances, cited by
researchers to report their work (Puljak, Makaric, Buljan, & Pieper, 2020). Although
there are various acceptable approaches to development, none of the previous guides have
been produced through a formal reporting guideline development process which is
advocated by experts (Moher, Schulz, Simera, & Altman, 2010).

Like most research, reporting guidelines are not without criticism. Some experts
have suggested expiry dates for reporting guidelines to keep them relevant since the
methodology of health research constantly evolves (Rothman & Poole, 2007). Others fear
that they stifle research creativity, or that “variant designs might be considered as not
conforming” and therefore suggestive of lesser quality (Vandenbroucke, 2009). Health
research reporting guidelines were not developed with the intent to assess the quality of
studies (Logullo, MacCarthy, Kirtley, & Collins, 2020) although they continue to be
wrongfully used for such purposes. While some are understandably resistant to the idea,
others have critiqued reporting guidelines on the basis that they are “condescending” and
that researchers including peer reviewers and editors are already experts not in need of

checklists to perform their tasks (MacMahon & Weiss, 2007). Such reasoning begs the
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question, should researchers investigating reporting in other studies for example, be
exempt from transparency in reporting themselves? Unfortunately, researchers are also
incentivized to publish on the basis of quantity and appearance, not quality or correctness,
which brings about other issues (e.g., incorrect research is rarely highlighted, author
replies to letters that highlight issues can be dismissive) (Van Calster, Wynants, Riley,
van Smeden, & Collins, 2021).

Methodological research is often done by researchers with specialized training in
research methods. Editors and peer reviewers have varied expertise that does not
necessarily include research methodology, especially in medical journals targeting
clinical audiences. It is also known that there is a deeply rooted history of academic
elitism in higher education, and this attitude does not translate well to the accessibility of
research (which includes transparency). This is especially true for those without
specialized training and for those who the majority of health methods research intends to
impact downstream: patients. Interpretations of reporting guidelines as condescending or
as prescriptive are possibly missing the point: that they are meant to be helpful tools and
reminders to promote clarity. This may depend on journals, some of which require the
submission of completed checklists with manuscripts. On a positive note, reporting
guidelines have been lauded as useful educational tools by students (Vandenbroucke,
2009). Similarly, a reporting guideline for methodological studies may increase trainees’
awareness of this field, for which courses have been reported as still rare (Weissgerber,

2021).
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Researchers might argue that reporting cannot and should not be standardized in
this field. There are likely various nuances in the types of methodological studies across
different fields of health research (e.g., biostatistics studies compared to diagnostic
studies). It is important to highlight the heterogeneity among methodological studies, and
that the intent of streamlining reporting and nomenclature does not equate to the
prescription of conduct of the work itself, or that it should be pigeon-holed. As a result,
there may be alternative approaches to reporting methodological studies that will need to
be considered in the reporting guideline development process. For example, a multi-
dimensional reporting guide directing authors to existing guidelines (e.g., PRISMA), as
needed, may receive greater acceptance.

As has been presented in this thesis, the variety of naming conventions
compromise the use of and access to methodological research, and our belief is that this is
the key issue in this field. Proponents of EBR have stated that “All researchers should be
able to search for, critically appraise, and interpret systematic reviews in the context of
new study results” (Lund et al., 2016). A similar principle should be applied to
methodological studies of health research. The work presented in this thesis also supports
the need for a dedicated database to enable easy access, or other approaches such as the
development of appropriate MeSH terms. Balancing opposing views on this topic will
present many challenges and continued discussion between end-users is essential for this
purpose. A diverse array of stakeholders in the guideline development process, user
acceptability and testing initiatives, and broad knowledge translation activities will be

essential to this endeavour.

186



Ph.D. Thesis — Daeria O. Lawson; McMaster University — Health Research Methodology

Conclusions

This thesis describes one of the first set of studies to broadly characterize and
synthesize information about methodological studies in the health research field.
Methodological studies represent a rich body of research, characterized by diverse names,
methodologies, and reporting styles. It was important to assess the earliest documented
reports as well as contemporary practices. We aimed to produce an exhaustive and
comprehensive overview of these studies to the extent possible, and in this thesis, the
focus was narrowed to methodological studies of PAFS as a case study. The results of the
full review that is underway, described in Chapter 4, suggests promise in the ability to
characterize this field more fully. However, this field is marked by a heterogeneous body
of literature and buy-in from researchers and stakeholders, including journal editors, will
be essential to success for streamlining the reporting of and improving access to

methodological studies.
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