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Abstract

Refining reporting guidelines using behaviour change theory

The lasting legacy of most medical research is the written account. When writing up
their work, researchers often omit information that readers — including clinicians, re-
viewers, patients, and other researchers — need to fully understand, appraise, repli-
cate, or apply the research. Reporting guidelines try to solve this problem. They are
community-created recommendations of information to include when writing up re-
search so that everybody can use it. The first reporting guideline was created almost
30 years ago, and many more have been created since. Most leading medical journals
ask authors to adhere to reporting guidelines, yet adherence remains low in almost all
medical fields. When authors do not adhere to reporting guidelines their work is less
transparent, less valuable, contributes less to patient outcomes and has potential to in-
advertently harm by distorting the evidence base. The aim of my thesis is to understand
why authors do not adhere to reporting guidelines when writing up medical research,

and to address these reasons with the intention of increasing adherence in the future.

I began my thesis with this clear aim but without a route to get there. My first step was a
qualitative synthesis (chapter 3) of research exploring authors experiences of reporting
guidelines, and I discovered authors’ adherence to reporting guidelines is influenced
by features of the guidelines themselves, but also the system that surrounds them in-
cluding the websites that disseminate them and the people and policies of the broader
scholarly ecosystem. I probed this system further with a review of quantitative surveys

and an evaluation of a key dissemination website (chapters 4 & 5).

Given the complexity of the system and the complexity of the behaviour in question, I
realised I would need a framework to help me make sense of them. I decided to use the
Behaviour Change Wheel (chapter 6), a well established and evidenced framework for

designing and defining complex behaviour change interventions. I led workshops and
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focus groups (chapters 7 & 8) to guide stakeholders through frameworks’ steps and, ulti-
mately, ended up identifying 32 influences that needed to change, and 128 ideas of how
to change them. These ideas were applicable to guideline developers, the EQUATOR

Network, journals, publishers, funders, ethics committees, and institutions.

I decided that redesigning reporting guidelines and EQUATOR’s website would be an
effective, affordable, acceptable, and equitable way to realise many of the generated
ideas. I defined 63 intervention components and managed to incorporate 46 into a
prototype website that included a redesigned reporting guideline (the Standards for Re-
porting Qualitative Research) and the EQUATOR Network’s home page (chapter 9). I
then explored authors experiences of using this prototype through in-depth interviews,
observation, think aloud, and writing appraisals (chapter 10) and I identified 53 possi-

ble areas for improvement.

My key outputs include a design blueprint for user-friendly reporting guideline
resources, and an online platform for creating and hosting resources following this
blueprint. This platform will benefit guideline developers who typically lack the
money, time, and skills to create user friendly resources. A future feasibility study and
parallel process evaluation will explore the acceptability and usability of this platform
amongst authors submitting to journals, in preparation for a future evaluation to
determine whether my redesign leads to more authors adhering to reporting guidelines

successfully.
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Chapter 1

Introduction

In this chapter I introduce the evidence gap I have addressed and the approach I have
taken to address it. I begin by describing the prevalence and consequences of poorly
reported medical research. I introduce reporting guidelines and position them as part
of a complex behaviour change intervention. This intervention has had a disappointing
impact — few authors adhere to reporting guidelines and medical research is still poorly
reported. This brings me to my evidence gap: how can we get more authors to adhere

to reporting guidelines? I then outline my aims, objectives, and thesis structure.

1.1 The problem of poor reporting in health research

Facing an uncertain choice during treatment for multiple myeloma, epidemiologist
Alessandro Liberati wrote “Why was I forced to make my decision knowing that infor-
mation was somewhere but not available?” [1]. When I started my DPhil governments
may have been asking the same question. The world was in the grip of COVID-19 and
decision makers were wading through a deluge of patchy research articles missing im-
portant information [2]. In the years since, members of my family have had to make
treatment decisions where the evidence is of “low certainty” because key details are

missing from research articles.

A selfish silver-lining of these tumultuous years was that my family and friends finally

understood the problem my thesis addresses: when medical researchers inadequately
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describe what they did, why they did it, and what they found, other people cannot un-
derstand, replicate, or use their work. Research costs huge amounts of time, money,
and effort, and the written account is typically its sole legacy. When details are omitted
they are lost. The remaining gaps are sources of doubt; are they accidental omissions?
Oversights? Cover-ups? Whatever their source, the gaps fragment the full picture, and

the potential value to patients drains away.

Early concern over reporting quality came from frustrated reviewers unable to find the
data they needed within research reports. For example, in 1963, Glick [3] found many
reports of psychiatric therapies used ambiguous descriptions of treatment duration like
“atleast two months” or “from one to several months”. These descriptions were so vague
they were “unsuitable for comparative purposes”. In the decades since, evidence syn-
theses have increasingly underpinned clinical guidance, and the Cochrane Collabora-
tion and the National Institute for Health and Care Excellence (NICE) are two organisa-
tions conducting such syntheses. Their reviews influence clinical practice throughout
the UK and globally, but are undermined when the underlying literature omits details.
Dechartres et al. [4] looked at all Cochrane reviews published between 2011 and 2014.
These reviews included over 20,000 randomised controlled trials. A third of these trials
were so poorly reported, reviewers could not judge their potential for bias thereby limit-
ing the confidence of conclusions. Some researchers fear that unclear bias may actually
be high-but-hidden bias. For example, Savovi et al. [5] found exaggerated intervention
effect estimates in randomised trials with high or unclear (versus low) risk of bias judge-
ments. Poor reporting, therefore, not only undermines the confidence of systematic

reviews but potentially allows distortions to creep into the evidence un-checked.

No similar data exists for NICE reviews, so instead I'll draw on personal experience of
consulting NICE evidence when a relative was deciding between two cancer procedures.
Both options had serious side effects, similar success rates, and neither had a clear-cut
advantage given my relative’s medical history. To respect my relative’s privacy I won't
cite the NICE review, butitincluded ten studies: seven case series, two non-randomised
comparison studies, and one randomised trial. Two studies did not describe partici-
pants’ gender, one did not describe ages, four did not describe their exclusion criteria,

three did not describe side-effects fully. Consequently, NICE’s recommendation was
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less certain than it could have been. Did the case series include patients similar to my
relative? We couldn'’t tell. Did participants of equivalent age experience the side effects
we feared? No idea. My family echoed Liberati’s frustration: the missing information
was probably collected at some point and we (as tax payers) may even have paid for
some of that research, but because details were not written down they would not help
us in our hour of need. In typical scientific objectivity, Dechartres wrote [4] “waste re-
lated to poor reporting could be completely avoided”, but it’s hard to remain so dis-
passionate when tossing and turning in the small hours of the morning, deliberating a

life-changing decision, when details matter more than ever.

Two of the studies in that NICE review barely described the procedure in question, so
had the surgeon wished to repeat it for my relative he wouldn't have been able to. This
reveals another consequence of poor reporting: when research is poorly described, it
cannot be repeated. Doctors and service providers need clear descriptions to replicate
interventions [6]. As Feinstein noted in 1974 [7], it is difficult enough for a clinician to
understand the value of unfamiliar procedure, but “it is much more difficult when he
is not told what that procedure was”. For example, Davidson et al. [8] reviewed trials
describing exercise interventions for chronic back pain and found authors often did
not describe interventions sufficiently for other healthcare providers to copy them. Re-
searchers also need clear descriptions to understand, appraise, and repeat each others’
work. For example, Carp [9] described how a third of 241 brain imaging studies missed
information necessary to interpret and repeat them, like the number of examinations,

examination duration, and the resolution of images.

As well as being wasteful, poor reporting breeds mistrust. The COVID pandemic saw
a deluge of research, yet of 251 trial reports [10], only 36 (14%) described harms ade-
quately; 55 trials (22%) did not report any information about harms, and most others
(n=150, 60%) did not explain whether harms resulted in participants dropping out. Fear
over possible side effects stopped many people from getting vaccines [11], seeking med-
ical treatment [12], or wearing masks [13]. By not reporting side effects, trial reports did
nothing to quell those fears and, in some cases, may have stoked them further. Even

years later, in April 2024, a British member of parliament describing himself as “double
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vaccinated and vaccine-harmed” [14] told the House of Commons that the “adverse ef-
fects of the [Covid-19] vaccine...are not currently known”, before speaking of “gaslight-
ing” and blaming the vaccine as causing “enormous harm”. He repeatedly railed against
an omission of information about harms — “crucial information was hidden from the
regulator and the public”, “The public are being denied that data... yet again, data is
hidden with impunity” — before jumping to un-evidenced, exaggerated, or conspira-

tional claims of harm and cover-ups. The absence of evidence seemingly left a void for

fantasy and fear to fill.

These are a mere handful of many studies documenting poor reporting in medical liter-
ature. A 2023 systematic review found 148 published between 2020-2022 alone [15]. All
investigated reporting quality in different medical research disciplines, and almost all
concluded reporting was sub-optimal. Hence, poor reporting is a long-standing prob-
lem, plagues all disciplines, devalues research, seeds mistrust in science, introduces
avoidable doubt and patient distress, and derails the uptake of new knowledge into

clinical practice.

1.2 Reporting guidelines to the rescue?

Concern over reporting quality crescendoed through the eighties and early nineties
as systematic reviews became more common. Responding to calls for “strategies”,
“guides”, and “lists” to help authors prepare their manuscripts, the Standards Of
Reporting Trials (SORT) [16] and Asilomar [17] guidelines were published in 1994 by
two independent groups of methodologists, trialists, and editors. Both advised on
how to report randomised trials and had similar content. On the suggestion of JAMA’s
deputy editor, the SORT and Asilomar groups met in 1996 and combined their rec-
ommendations to create the CONsolidated Standards of Reporting Trials (CONSORT)
statement [18]. CONSORT is a set of recommendations detailing what information
authors should include in clinical trial reports. It comprised an article describing how
it was made, a checklist, flow diagram, and (after an update in 2001) and ‘Explanation

and Elaboration’ publication [19-21].
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CONSORT proved influential, and other groups quickly developed guidelines for dif-
ferent research types. Reporting guidelines are like a theme and variations, where CON-
SORT forged a path others have followed with varying fidelity (See Table 5.5). Most have
acronym names. Most were first published as a journal article describing their develop-
ment. Some, but not all, have checklists and elaboration documents. Some guideline
developers publish resources as separate documents, others put them all into a single
journal article. Guidelines are developed by different groups, with different composi-
tions (possibly including methodologists, editors, clinicians etc.) and in different ways
(e.g., some by Delphi consensus [22]). Although most follow CONSORT’s approach of
presenting recommendations focussing on reporting above conduct, guidelines differ
in how forceful their recommendations are and whether they also seek to influence de-

sign.



Guideline

CONSORT

PRISMA

PRISMA-P

TABLE 1.1: A selection of highly cited reporting guidelines and their similar dissemination strategies

Definition
CONsolidated Standards

Of Reporting Trials

Preferred Reporting Items
for Systematic reviews

and Meta-Analyses

Preferred Reporting Items
for Systematic review and

Meta-Analysis Protocols

Study type
Randomised controlled

trials

Systematic Reviews and

Meta-Analyses

Protocols of systematic
reviews and

meta-analyses

Year

1996 [19],
updated in
2001 [20],
and 2010
(23]

2009 [25],

updated in
2021 [26]

2015 [27]

Resources
Development article
Checklist

Explanatory document
Flow diagram

Website

COBWERB writing tool[24]
Development article
Checklist

Explanatory document
Flow diagram

Website

Development article
Checklist

Explanatory document

Website
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ARRIVE

SRQR

STROBE

SPIRIT

Definition
Animal Research:
Reporting of In Vivo

Experiments

Standards for Reporting

Qualitative Research

Strengthening the
Reporting of
Observational Studies in

Epidemiology

Standard Protocol Items:

Recommendations for

Interventional Trials

Study type
Publications describing
research involving live

animals

Qualitative health

research

Observational

Epidemiology

Protocols of clinical trials

Year
2010 [28],
updated in

2020 [29]

2014 [30]

2007 [31]

2013 [32]

Resources

Development article

Checklist

Explanatory document

Website

Action plans

Compliance questionnaire

Development article

Checklist (not editable)

Explanatory document as supplementary material
Development article

Checklists (four versions: cohort, case-control,
cross-sectional, and combined)

Explanatory document

Website

Development article

Checklist

Explanatory document

Website
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CARE

STARD

AGREE

SQUIRE

Definition

CAse REport

STAndards for Reporting

Diagnostic accuracy

Appraisal of Guidelines,

Research and Evaluation

Standards for QUality
Improvement Reporting

Excellence

Study type
Case Reports and data

from the point of care

Studies of diagnostic

accuracy

Reporting clinical

practice guidelines

Quality Improvement in

Health Care

Year

2013 [33]

2003 [36]
and revised
in 2015 [37]
2016 [38]

2008 [39]
and revised

in 2016 [40]

Resources
Development article
Checklist

Explanatory document
Website

Training course [34]
Writing application [35]
Development article
Checklist

Explanatory document
Development article
Checklist

Website

Development article
Checklist

Explanatory document
Website

Glossary
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Guideline

CHEERS

TRIPOD

RIGHT

COREQ

Definition

CHecklist and
Explanation and
ElaboRation taSk force
report

Transparent Reporting of
a multlvariable prediction
model for Individual

Prognosis Or Diagnosis

Reporting Items for
practice Guidelines in

HealThcare

COnsolidated criteria for
REporting Qualitative

research

Study type

Economic evaluations

Studies developing,
validating, or updating a
prediction model,
whether for diagnostic or
prognostic purposes
Practice guidelines in

healthcare

Interviews and Focus

Groups

Year
2013 [41]
revised in

2022 [42]

2015 [43]

2017 [44]

2007 [45]

Resources
Development article
Checklist

Explanatory document

Development article

Checklist

Explanatory document

Website

Adherence assessment form

Development article

Checklist (not editable)

Explanatory document as supplementary material
Website

Development article

Checklist (not editable)

+9n2sa1 ayj 01 saurfapind dunioday ‘g1
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1.3 The EQUATOR Network unites the reporting guideline

movement

As reporting guidelines grew in number and the problem of poor reporting gained
recognition, the late Professor Douglas Altman, a leading medical statistician and
evidence synthesiser, saw the need to catalogue reporting guidelines and form a com-
munity. He united academics from around the world to form The EQUATOR Network,
often simply called EQUATOR, standing for Enhancing the QUAlity and Transparency
Of health Research. It was the first coordinated attempt to combat poor reporting
systematically and on a global scale. One of EQUATOR’s core objectives was to create
a database of reporting guidelines, accessible via their website where researchers will

also find training and information about developing guidelines.

There are now over 500 reporting guidelines, representing the collective work of thou-
sands of academics. The best-known guidelines are endorsed by large numbers of
medical journals and the International Committee of Medical Journal Editors, and are

amongst the 1% most highly cited publications indexed by Web of Science [46].

1.4 Reporting guidelines are part of a complex behaviour in-

tervention

The publishing community began to take note. The International Committee for Medi-
cal Journal Editors encouraged journals “to ask authors to follow [reporting] guidelines”
[47]. Concerned editors sought ways to adopt reporting guidelines, and more and more
journals [48,49] have since found a range of strategies to introduce reporting guidelines
into their policies, outlined in Table 1.2. There is variation in the degree of enforcement
(from passive recommendation through to compulsory enforcement) and variation in
the guidelines subject to the policy; PRISMA and CONSORT and more commonly en-
forced than other reporting guidelines, and many reporting guidelines in EQUATOR’s
library are not enforced nor endorsed by any journals. Instead of listing reporting guide-

lines by name, many journals keep their instructions vague and merely recommend



1.4. Reporting guidelines are part of a complex behaviour intervention 11

authors find an appropriate guideline on EQUATOR’s website. To my knowledge, no

journal explicitly advises against using a reporting guideline.

TABLE 1.2: Example journal policies regarding reporting guidelines.

Policy

Enforcing adherence

Requesting peer reviewers use

reporting guidelines

Enforcing checklist submission

Journal endorsement

Example

An editor or peer reviewer checks the article body
for reporting guideline adherence and asks the
author to add missing items.

Editors ask peer reviewers to consider reporting
guideline adherence as part of their review. Some
editors may supply the reviewer with the relevant
checklist.

Editorial staff require authors to submit a
completed reporting checklist as part of
manuscript submission. Some journals may
refuse to process a submission when the checklist
is missing. Some journal submission systems may
include fields for authors to upload their
checklists, whereas other journals may expect
authors to upload checklists as a supplementary
file.

The journal’s instructions to authors recommends
authors follow reporting guidelines. Guidelines
may be specified, in which case journals may link
to guideline specific websites, to the guideline
publications, or to the EQUATOR Network website.
Sometimes journals include a general statement
but do not name guidelines, instead referring
authors to the EQUATOR website with an

instruction to follow “relevant guidance”.
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Policy Example

Publisher endorsement Sometimes reporting guideline policies are set at
the level of the publisher, as is commonly done for
editorial policies. Individual journals may point
authors to their publisher policies.

No policy Journals have no policies regarding reporting

guidelines.

Other stakeholders have begun incorporating reporting guidelines into their policies.
Conferences like the Peer Review Congress ask applicants to use reporting guidelines
when writing their abstracts. MedRxiv, a large preprint server, asks authors to declare
they have “followed all appropriate research reporting guidelines, such as any relevant

EQUATOR Network research reporting checklist(s)” [50].

EQUATOR have developed training programmes based on reporting guidelines.
The training covers different ways to use reporting guidelines, including drafting
manuscripts, checking manuscripts you have written, and appraising the reporting of
someone else’s manuscript. Researchers have developed writing software to help au-
thors apply reporting guidelines when drafting [51,52], online applications to facilitate
checklist and flow diagram completion [53,54], and resources for reviewers to check

compliance [55].

Hence over the years, a system has organically grown around reporting guidelines,
driven by separate groups of people doing what they felt was sensible. This system in-
cludes the guidance resources themselves (the publications, checklists, flow diagrams),
the websites that host those resources (guideline websites, the EQUATOR website,
publisher’s websites), organisations that promote or enforce their use (EQUATOR, pub-
lishers, ICMJE, etc.), and staff at those institutions (researchers, editors, reviewers, etc.).
These components all have the same aim: to influence what information researchers

include in their articles.

As the Medical Research Council notes, a system with multiple components (like those

listed above) is one of many hallmarks of a complex intervention: “an intervention
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might be considered complex because of properties of the intervention itself, such as
the number of components involved; the range of behaviours targeted; expertise and
skills required by those delivering and receiving the intervention; the number of groups,
settings, or levels targeted; or the permitted level of flexibility of the intervention or its
components.”. The reporting guideline system exhibits these sources of complexity, as

described in Table 1.3.

TABLE 1.3: Sources of complexity within reporting guidelines and the sys-
tem drives their use.

Source of complexity Example

Number of components involved Reporting guidelines often consist of guidance
documents, checklists, and flow diagrams, and
other tools. These are disseminated through
websites, publishing platforms, submission
systems, and they are endorsed and enforced by
stakeholders including publishers, the EQUATOR
Network, conference organisers, and pre-print
platforms.

Range of behaviours targeted Guidelines comprise “reporting items”. Some
items are relatively simple, like asking the author
to specify their study design in the title. Others are
harder, perhaps because they require time,
expertise, or prerequisite tasks. For instance, some
items may require authors to have conducted
their study or analysis in a certain way, or to have

collected particular information.

Expertise and skills required by Academics from a particular field write reporting
those delivering and receiving guidelines for their peers (as opposed to a lay
the intervention audience), and so authors, editors, and reviewers

must have sufficient expertise to use them.



14

Chapter 1. Introduction

Source of complexity
The number of groups, settings,

or levels targeted

Flexibility of the intervention or

its components

Example

Groups: Users of reporting guidelines differ in
their field of expertise, their experience, place of
work.

Settings: Although mostly written with authoring
in mind, most guideline developers may also hope
their resources are used by editors or peer
reviewers for checking or appraising research
articles.

Levels: Guidelines are written with individuals in
mind, but their efficacy is generally measured at
group level (e.g., articles from a particular field
published in a period time).

There is variation between guideline content,
resources, and the implementation strategies that
development groups, publishers, and other

stakeholders employ.

Viewing reporting guidelines as part of a complex behaviour change intervention may

seem novel. Researchers often call reporting guidelines “tools” or “strategies” (e.g.,

[56,57]). In their history of the EQUATOR Network [58], co-founders Douglas Altman

and Iveta Simera refer to reporting guidelines as “resources” that “influence” reporting,

but do not call them interventions. However, I believe my perspective is not radical

and I will now outline studies exploring the efficacy of reporting guidelines and argue

they too take a systems perspective although they seldom acknowledge it explicitly.



1.5. Reporting guidelines have had little to no effect on reporting quality, and few
15
authors adhere to them

1.5 Reporting guidelines have had little to no effect on report-

ing quality, and few authors adhere to them

Most studies exploring reporting guidelines’ impact have used a non-randomised de-
sign, often comparing reporting quality before and after reporting guidelines were pub-
lished and/or journals began asking authors to use them. For example, in 2023 Kilicoglu
et al. [59] analysed 176,620 randomised trial reports published between 1966 and 2018.
They used software to identify sentences pertaining to CONSORT methodology items.
They found reporting quality in clinical trials has improved over time but remains sub-
optimal: articles published before CONSORT was published reported 24% of CONSORT
items, whereas articles published afterwards reported 48%. The fastest improvement

occurred in the years immediately after CONSORT was published.

This result mirrors similar, manual, efforts to monitor reporting quality over time. For
example, Dechartres et al. [4] looked at CONSORT items related to bias in 20,920 trial
reports. They found information on sequence generation was missing from 69% of ar-
ticles published before CONSORT (1986-1990), but only 31% of articles published after
CONSORT (2011-2014). The proportion of articles missing information on allocation

concealment fell from 70% to 45% over the same periods.

These two examples focus on clinical trials, but other research types have seen mod-
est improvements too. De Jong et al. [60] reviewed 284 qualitative evidence syntheses.
These syntheses appraised whether their primary studies had adhered to COREQ (a
reporting guideline for qualitative research). Studies published before COREQ was de-
veloped reported 16 of COREQ’s 32 items, whereas studies published after reported 18.
Similarly, when comparing the reporting quality of genetic association studies, Nedovic
et al. [61] found reporting quality was better in genetic association articles published
after STREGA but only in journals that endorsed STREGA (63% vs 49% showing full ad-

herence).

Not all studies have found relationships like these. For example, Howell et al. found no
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improvement in the reporting of quality improvement studies after the SQUIRE guide-
lines were published [62]. Similarly, Pouwels et al. found no improvement in observa-
tional epidemiology following STROBE’s publication [56] and another study [63] found

that reporting quality improved before STROBE was published, but not afterwards.

Other studies have explored the effect of different journal policies. For example,
Hopewell et al. [64] assessed the reporting of clinical trial abstracts before and after
the publication of CONSORT for Abstracts and compared journals that a) had no
reporting guideline policy b) endorsed the guideline and c) actively enforced guideline
adherence. They only found an effect in the active enforcement group, where 5.41
items (out of 9) were reported, which was 50% higher than expected. No improvement

was seen in journals that endorsed the guideline without enforcing it.

Some observational studies have focussed on a single time period. In 2018, before
my DPhil, I collaborated with the UK EQUATOR Centre and BM] Open to compare
manuscript versions before and after authors completed a reporting checklist [54]. Au-
thors made few edits to their work. Of 20 included authors, three added information for
a single reporting item, one added information for two items, and one added informa-
tion for six items. The remaining 15 authors made no changes. On average, manuscripts
described 57% of necessary reporting items before the author completed the checklist

and 60% afterwards.

In 2018 the senior managing editor of the Journal of the National Cancer Institute asked
2000 submitting authors whether they had used a reporting guideline [65]. She then
asked peer reviewers to rate manuscripts for their clarity and adherence to reporting
guidelines. Declared guideline use was associated with better adherence to guidelines,

but not associated with improved clarity nor acceptance rates.

Some experimental studies have tried to isolate the effect of journal policies by ran-
domising authors. In 2015 PLOS One randomly allocated 1689 incoming submissions
reporting in vivo animal research manuscripts to either a) request completion the AR-
RIVE reporting checklist or b) usual practice [66]. No article achieved full compliance
with ARRIVE, and only one sub item (details of animal husbandry) showed improve-

ment between groups.
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In another study [24], 197 authors submitting to 46 participating journals were ran-
domly allocated to receive either a) access to an online tool (WebCONSORT) to generate
customised reporting checklists and flow diagrams based on CONSORT and its exten-
sions or b) a standard CONSORT flow diagram generator without a reporting checklist.
There was no difference in reporting quality between groups: authors only reported half

of required items.

In two earlier studies, Cobo et al. explored the roll of peer review. Simply providing peer
reviewers with reporting guidelines had no effect [67]. Adding a reviewer whose task
was to check for guideline adherence did lead to improved reporting quality [68], but

“the observed effect was smaller than hypothesised and not definitively demonstrated”.

It would be unsurprising to find that the stricter the enforcement, the better the adher-
ence. Pandis et al. [69] describe an enforcement strategy used in a small Dentistry jour-
nal where the associate editor checked manuscripts for adherence to CONSORT. The as-
sociate editor would complete a CONSORT checklist for each manuscript, making note
of unclear or unreported items and suggesting ways to improve the manuscript. This
would be sent back to the author. Resubmitted manuscripts were subject to the same
process, and the manuscript would only be sent out for peer review once the reporting
was deemed satisfactory. Over two years, 23 manuscripts were handled in this way. The
policy was effective. All studies reported at least 33 of 37 CONSORT items (compared to
15 items before the policy was introduced). However, even with this heavy-handed ap-
proach, “four items were still unreported in all trials: changes to methods (3b), changes

to outcomes (6b), interim analysis (7b), and trial stopping (14b)."”.

To summarise, reporting standards may have improved over the last two decades. There
is some evidence that reporting guidelines may have contributed to this change, but if
they have, their effect has only been modest, and the bottom line is that most research
still does not include the details these guidelines call for. There is huge room for im-
provement. In a systematic review of 124 studies assessing adherence to one of eight
reporting guidelines, Jin et al [70] found 88% of studies reported suboptimal adherence
to reporting guidelines. More recently, Dal Santo et al [15] performed a systematic re-

view of studies assessing adherence to CONSORT, PRISMA, STARD, and STROBE. Of 148
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studies published between August 2020 and June 2022, only 6 described adherence as

acceptable Table 1.4.



TABLE 1.4: Studies published between August 2020 and June 2022 assessing adherence to CONSORT, PRISMA, STROBE, or STARD

Subgroup
All
CONSORT
PRISMA
STARD
STROBE

No. of
studies
148

61

59

10

18

Adequate
6 (4%)

3 (5%)

1 (2%)

0 (0%)

2 (11%)

and their extensions. Data from Dal Santos et al. [15]

Inadequate
84 (57%)

41 (67%)
31 (53%)

6 (60%)

6 (33%)

Mixed
10 (7%)
3 (5%)
7 (12%)
0 (0%)
0 (0%)

Vague
22 (15%)
9 (15%)
11 (19%)
2 (20%)
0 (0%)

No mention
26 (18%)

5 (8%)

9 (15%)

2 (20%)

10 (56%)
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1.5.1 Studies exploring the efficacy of reporting guidelines are actually

exploring the efficacy of the reporting guideline system

Because reporting guidelines do not exist in a vacuum, it is difficult to separate the
guidelines themselves from the policies, people, websites, and tools involved in their
implementation. For example, many before-and-after studies use the publication of
the guideline as their defining time point. However, these observational studies must
disentangle the effect of guidelines coming into existence with the effect of subsequent
journal policies and editorial practices. Similarly, in experimental studies comparing
the effect of asking authors to complete a checklist or use a resource, the intervention
groups included changes to editorial workflows. These changes were external to the
resource being tested, but could be equally important to its success. For example, in
the WebCONSORT study, editors’ inability to identify randomised trial reports was an
important source of failure external to the tool being tested. Hence, in describing re-
porting guidelines as being part of a complex behaviour change intervention, I believe
I am explicitly articulating a systems perspective that previous studies have hinted at,

and I am exploring that system in more granularity.

1.6 Evidence gap: What more could be done to improve

guideline adherence?

Some of the articles I have cited end with rallying cries like “major improvements need
active enforcement” [71]. It would be tempting to look at Pandis’ results as support
for heavy editorial enforcement being the best option, but this approach may not gen-
eralise to other journals and other guidelines. The dentistry journal in this study was
small. Only 23 manuscripts underwent this treatment over 2 years, and despite giving
“30 to 60 minutes” of editorial attention to each manuscript, not all completely adhered
to CONSORT. The study authors admit the benefits should be “considered in the light
of the additional time requirement and need for greater editorial input during the peer

review process”.

Other articles have called for lighter forms of enforcement; “We need to promote more

active implementation, such as submission of the checklist with the manuscript” wrote
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Dechartres [4], and “it is not sufficient for journals to simply recommend the use of
STREGA to authors in the authors’ instructions; instead, journals should require sub-
mission of the STREGA checklist together with the manuscript” wrote Nedovic [61]. But
the PLOS One [66] and BMJ Open studies [54] found little effect of checklist completion
on reporting quality. Additionally, the PLOS One study found that enforcing checklists,
although less burdensome than the editorial enforcement described by Pandis, still
came with costs to both editors and authors and significantly prolonged publication
times. Peer reviews focussing on reporting might help [68] but is relatively unexplored

as an option and may be unacceptable to reviewers.

These studies all focussed on different methods of enforcement. Some include inci-
dental findings hinting at areas-for-improvement unfixable by enforcement alone. For
example, because reviewers assessing adherence in the PLOS One study [66] did not al-
ways agree or fully understand the guidance, the study authors suggested refining the
guideline’s “content” and “perceived clarity”. In the WebCONSORT study, [24] Hopewell
et al. made some guesses for why their intervention failed. They had to exclude 39% of
manuscripts because editors had incorrectly identified them as randomised trials, and
a quarter of authors selected inappropriate extensions. As a solution, they suggest a tool
to help authors and editors identify study types. The study authors also raised other hy-
potheses to explain why their intervention failed: perhaps the custom combined check-
lists were too long, unclear, or perhaps giving feedback during manuscript revision was

too late.

Neither the PLOS One study [66] nor the WebCONSORT study [24] explored these inci-
dental findings. Both may have benefited from a qualitative component to understand
why the interventions were not working. In our BMJ Open study [54] we surveyed au-
thors after they completed checklists. Many reported finding the checklist too long,
confusing, or irrelevant. However, because we used a multiple choice question with a
(small) box for a free text answer, and because we did not survey authors if they did not

complete a checklist, our results were fairly superficial.

Together, these incidental findings suggest authors may face challenges when trying to

use reporting guidelines that require solutions beyond enforcement, and some groups



22 Chapter 1. Introduction

have tried to address these challenges. Noting the outcome assessors’ confusion in the
PLOS One study, ARRIVE’s developers took steps to refine its clarity when they revised
it [72]. They also decided to prioritise items to make the guidance quicker to apply.
Hopewell et al. [24] created WebCONSORT because they worried that combining CON-
SORT with its extensions may be “cumbersome and difficult” without providing evi-
dence for this claim. In 2018 I worked with the UK EQUATOR Centre as a freelance
developer to create GoodReports.org, a website where authors could answer a ques-
tionnaire to find the right guideline, and then complete the checklist online (previously,

some reporting guidelines came with non-editable PDF checklists).

These innovation efforts shared limitations. None took steps to identify barriers thor-
oughly, and by focussing on a few barriers they may have neglected others or intro-
duced new ones. For example, in trying to make combining checklists easier, WebCON-
SORT may inadvertently made checklists longer, and increased the risk of authors se-
lecting inappropriate guidance. Secondly, these studies did not systematically consider
options to solve those barriers. For example, ARRIVE’s development team decided to
prioritise items as a way to make the guidance quicker to apply, but this is not the only
solution. They could also have considered making guidance more concise, providing
suggested wording or creating tools to speed up writing. Thirdly, although the stud-
ies describe their innovations, they do not always describe changes beyond the tool in
question (e.g., changes to editorial practice) or how changes are expected to alter be-

haviour.

1.7 Summary

In summary, medical research is often poorly reported, and this makes it difficult for
other researchers to understand, appraise, synthesise, or replicate studies. This, in turn,
makes research less useful to patients and potentially harmful if it distorts the evidence

base.

I've introduced reporting guidelines as recommendations, created by the research com-
munity with the aim to improve reporting quality. I've described how a system of tools,

websites, people, and policies has organically grown around reporting guidelines, and I
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have argued this system forms a complex behaviour change intervention with the goal

of altering what authors write.

I've discussed how this system has had only a modest effect on reporting quality, at best.
I've described how studies exploring modifications to this system are limited because
they did not thoroughly explore barriers or facilitators that influence reporting guide-
line adherence, and lacked a systematic method to identify options to address those

influences.

1.8 Aims and Objectives

My aim was to identify and address the influences affecting whether authors adhere
to reporting guidelines. I wanted to explore the entire reporting guideline system, and
I wanted to be thorough: I wanted to identify as many influences as possible, and as

many solutions as possible, before deciding which to implement.
My objectives were:

* To identify influences that may affect reporting guideline impact by synthesising
existing research and by evaluating the EQUATOR Network website (addressed in
chapters 3 - 5)

* To work with key stakeholders to identify intervention changes to address these
influences (addressed in chapters 7 - 8)

* To implement these changes (described in 9)

* To refine the new intervention in response to feedback from authors (addressed

in chapter 10)

My thesis bares hallmarks of pragmatism. I used both qualitative and quantitative
methods. Constraints (like time and access to participants) influenced my decisions.
I balanced participants’ views with my own; I sought to remove my views as much as
possible in all chapters except for the workshops I conducted with EQUATOR (chapter
7) and when designing the intervention (chapter 9). I balanced inductive and deduc-
tive reasoning; my early chapters were exploratory and inductive, and my later chap-

ters became increasingly deductive as my focus narrowed and I relied more heavily on
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frameworks.

1.9 Thesis structure

I have structured my thesis in three parts. Part 1 (chapters 3 - 5) addresses my first
objective, part 2 (chapters 6 - 9) addresses my second and third, and part 3 (chapter 10)

addresses my fourth objective. I'll now give a short summary of each chapter.
Chapter 2 - Reflections on starting my DPhil

I reflect on my background, my prior held opinions, and those of my supervision team,

and how these may have influenced the direction of this thesis.

Chapter 3 - What influences researchers when using reporting guidelines? Part 1: A

thematic synthesis

The next three chapters pertain to my first objective - to identify possible influences
affecting whether authors adhere to reporting guidelines. Chapter 3 describes a the-
matic synthesis of qualitative studies exploring authors’ experiences of using reporting

guidelines.

Chapter 4 - What influences researchers when using reporting guidelines? Part 2:

Describing the questions asked in quantitative surveys

This chapter builds on the previous one by identifying additional possible influences

from the content of quantitative survey questions.

Chapter 5 - Describing who visits EQUATOR’s website for disseminating reporting

guidelines, and how visitors use it

This chapter describes the characteristics and behaviour of visitors to the EQUATOR
Network website. This website, although an important piece reporting guideline infras-
tructure, was rarely explored by studies reviewed in the previous two chapters. This
evaluation adds evidence and context to influences identified in the previous chapters,

and goes on to inform discussions and decisions in later chapters.
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Chapter 6 - Selecting the Behaviour Change Wheel framework

The next 3 chapters pertain to my second objective — identifying intervention changes.
Chapter 6 introduces the Behaviour Change Wheel, which is a framework for designing
behaviour change interventions. I explain how my thesis gained form at this point in
time; my view of reporting guidelines as a system crystallised, and Charlotte Albury
joined my supervision team as my plans took an unexpected qualitative turn. I wanted
my thesis to accurately reflect the twists of my DPhil, and so instead of introducing my
chosen framework at start of my thesis (which may be customary), I introduce it in the

middle to more accurately reflect my journey.

Chapter 7 - Following the behaviour change wheel guide: Workshops with reporting

guideline experts

This chapter describes how I led workshops with reporting guideline experts from the
UK EQUATOR Centre to identify intervention options using the Behaviour Change

Wheel framework.

Chapter 8 - Generating ideas to address influences: focus groups with reporting

guideline developers, advocates, and publishers

This chapter reports focus groups where I collected ideas on how intervention options

could be realised.

Chapter 9 - Defining intervention components and developing a prototype

In this chapter, I bring together the outputs of the previous two chapters to create a ta-
ble of intervention components. I then describe how I implemented these components
by redesigning a reporting guideline (SRQR), the EQUATOR Network website’s home
page, and creating a web platform for reporting guideline developers to create and dis-

seminate resources.

Chapter 10 - Refining the intervention: interviewing authors to identify deficient in-

tervention components
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In this chapter I address my final objective by refining the redesigned reporting guide-
line and home page in response to feedback from authors. I describe a qualitative study
where I used observation, think aloud, structured interviews, and a writing evaluation,

to gather feedback from an international sample of authors.
Chapter 11 - Discussion

After summarising my findings and outputs, I reflect on the strengths and limitations
of my approach, next steps, and the impact I hope my work will have on scholarly pub-

lishing, the meta-research community, and implications for policy.

Figure 1.1 summarises the outputs of each research chapter and shows how chapters

fed into each other.
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Chapter 2

Reflections on starting my DPhil

I use qualitative methods throughout my thesis. Reflexivity is important in qualitative
research as “A researcher’s background and position will affect what they choose to in-
vestigate, the angle of investigation, the methods judged most adequate for this pur-
pose, the findings considered most appropriate, and the framing and communication
of conclusions” [73]. More succinctly, “Despite the sterility of the instruments, we never
come innocent to a research task” [74]. In this chapter, | examine my own lack of inno-

cence.

Reflexivity requires self reflection to acknowledge one’s own beliefs, bias, and judge-
ment systems before, during, and after the research process (Shaw 2010). Researchers
engage with self reflection to different degrees, and Woolgar [75] describes a continuum
from positivists’ benign (often retrospective) introspection to constructivists’ radical
constitutive reflexivity. My reflexivity falls in the middle and shifted over time. Reflex-
ivity was a new concept to me when I started my DPhil and in my early chapters (3—4)
I was mainly concerned with representing participants’ views accurately, thereby plac-
ing me at the positivist’s end of Woolgar’s continuum. In this chapter, I reflect on my
experiences with reporting guidelines before starting my DPhil, and the experiences of
my supervisors. This account documents my my initial stance and helps explain where
this work grew from. Wilkinson [76] describes this as personal reflexivity — how a re-

searchers’ identity and experience may influence what they study.
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Wilkinson [76] differentiates personal reflexivity from functional reflexivity (how re-
searchers undertake research and how research shapes them in return) and disciplinary
reflexivity (how prevailing paradigms, attitudes and power structures shape research).
As my DPhil progressed my thoughts strayed further into functional reflexivity. I
became increasingly aware of my inescapable role in knowledge generation in later
chapters, especially in the workshops I led with reporting guideline experts (chapter
7), and when collecting feedback on design decisions (chapters 10). I kept a research
diary throughout my DPhil and the remaining chapters end with shorter reflexivity
sections where I consider how my beliefs may have shaped my research and how doing
the research had, in turn, shaped my beliefs. This chapter, however, focuses solely on

personal reflexivity.

This thesis marks the ten-year anniversary of my attempts to improve research report-
ing. My early interest came from reading about psychology’s reproducibility crisis [77],
the cancer reproducibility project [78], Ben Goldacre’s book Bad Pharma [79], and Ioan-
nidis’ essay “Why Most Published Research Findings Are False” [80]. I was working in
a psychology laboratory at the time, having recently finished a MSc in Neuroscience.
The compelling Lancet series on research waste [81] drilled home a magnitude of ineffi-
ciencies in medical research. I was most stuck by the article on incomplete or unusable
research reports [71], where a key takeaway was that “although reporting guidelines are
important, major improvements need active enforcement” by editors or reviewers. I
took Paul Glasziou’s words as a call to action, and I set about creating tools to help edi-

tors enforce good reporting.

I began by writing software to check whether a manuscript cited a reporting guideline.
Next I wrote code to check the reporting of statistical analyses. These were both pet
projects. My first “proper” software was a manuscript checker that evaluates whether a
manuscript adheres to journal guidelines [82]. I began working with academic journals,
and came to appreciate that reporting guidelines are one of many priorities for editors,
and often fall behind more pressing issues like ethics, consent, image duplication, and

paper mills.

I later worked with the UK EQUATOR Centre to create GoodReports.org [83], a website
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where authors can find and complete reporting checklists. EQUATOR and I collabo-
rated with BMJ Open in 2018 to see whether authors improved their manuscripts after
completing a checklist as part of manuscript submission [54]. The results were disap-

pointing. Few authors made any changes.

I was awfully demoralised. It was tempting to blame the failure on lazy authors paying
lip service to the checklists because they know that equally-lazy editors will not check.
Indeed, this is a refrain I have heard bandied around by frustrated guideline developers.
However, a tenet of software development is that when it comes to how a user experi-
ences a product (or service), the user is never wrong. A software developer that blames
poor design on “lazy users” will quickly find themselves out of a job. If users do not use
your product, or do not use it how you would expect them to, then your product may
lack usability (users cannot understand or use it), product market fit (users do not need
or want it), or awareness (users do not know about it). It is the creator’s responsibility

to make their product known, foolproof, and useful.

Understanding users’ experiences and needs is therefore central to making a successful
product. It is also very difficult. Like many developers, I am happier behind a screen
and talking to users never came naturally to me. Instead, I often latched on to an idea
before understanding the people I was trying to help, or the problem I was trying to

solve. This was a good strategy for building things nobody wanted.

I almost fell into the same trap when starting my DPhil. In my interview I adamantly
pitched a tool to create personalised checklists by combining reporting guidelines with
journal, funder, and institutional requirements. I envisioned something akin to Web-
CONSORT on steroids. The old me would have happily spent months falling down that
rabbit hole and building something (probably) useless; the custom checklists would
have been incredibly long and probably confusing. The new me, the me writing this
paragraph, is glad I paused and spent a year trying to better understand authors’ expe-

riences and needs.

On starting my DPhil I had never used a reporting guideline myself, despite recom-
mending others to do so. Yet I held them in high regard, as did my three initial su-

pervisors. Jen, Michael, and Gary are affiliated with the EQUATOR Network. Gary is
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Director of the UK EQUATOR Centre and an author of many reporting guidelines and a
working-group member for many others. Michael studies reporting completeness, the
robustness of reporting guideline development methods, and the consolidation of dif-
ferent reporting guidelines for the reporting of studies of nutritional interventions. Jen
is involved in many studies investigating reporting and reporting guidelines, and runs

training on writing and reporting guidelines.

Charlotte joined my supervision team in my second year, once we realised my thesis
was fixed on a qualitative course. Qualitative behaviour change research was new ter-
ritory for Gary, Jen, Michael, and I, and we needed an expert. Charlotte came to the
rescue. She has a lot of experience in qualitative research and behaviour change the-
ory, both from her own research and from leading the Oxford course on qualitative
methods. However, she had never studied reporting guidelines before, nor any other
meta-research phenomenon. Charlotte has published a suggested amendment to a re-
porting guideline she uses in her own work [84]. Whereas Jen, Michael, and Gary can
be described as reporting guideline advocates, Charlotte was a little more cool-headed.
Although she considered reporting guidelines useful for writing up quantitative work,
she found guidelines for qualitative research frustrating because they were developed

from a positivist perspective, and so did not fit all qualitative research.

In summary, I came to this DPhil with an existing passion for improving research, a
strong-but-naive respect for reporting guidelines and EQUATOR, and with determina-
tion to make something helpful after rebounding from the disappointing BMJ Open
study. Sitting atop some rusty, decade-old research experience, I had a software devel-
oper’s vocabulary and mindset. Core to this mindset was a belief that if people do not
use what you have made in the way you want them to, it is not their responsibility to
change their own behaviour. It is your responsibility to change what you have made.

The challenge is figuring out what changes you need to make.

Having set the scene, I'll begin my thesis where I began my research: by trying to un-
derstand why authors do not adhere to reporting guidelines. In the previous chapter I
described the evidence that reporting guidelines have had little effect on reporting qual-

ity. Next [ wanted to know why. Chapters 3 - 5 describe my mixed methods approach
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to finding possible answers to this question, beginning with a qualitative evidence syn-

thesis.
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Chapter 3

What influences researchers when
using reporting guidelines? Part 1:

A thematic synthesis

3.1 Introduction

In chapter 1 I discussed evidence that reporting guidelines have only had a modest im-
pact on reporting quality. Although a few of these studies put forward some possible
explanations for their disappointing findings, these explanations were often based on
untested assumptions and few studies included any qualitative exploration of why re-

porting guidelines were (or were not) working.

I also described how reporting guidelines are disseminated in similar ways; mostly as
checklists and an accompanying “Explanation and Elaboration” (E&E) document pub-
lished in academic journals, often separately. I described how these resources sit within
a broader system that includes the guidance itself, tools (e.g., checklists), websites (e.g.,
journal instructions, the EQUATOR Network website, guideline-specific websites), and
the behaviour of others (e.g., editors, peer reviewers, co-authors, colleagues). In this
chapter, my objective was to identify influences originating from any part of this sys-

tem that may affect whether an author adheres to reporting guidelines. I did this by
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synthesising qualitative studies exploring authors’ experiences of reporting guidelines.

[ will briefly describe what I mean by influence. Health behaviour researchers often talk
of “barriers and enablers”, or “barriers and facilitators”. Following this tradition, I also
intended to look for barriers and facilitators when first designing this study. I expected
to end up with two tidy lists; a list of things that stopped authors from adhering to guide-
lines, and a list of things that helped. However, whilst coding I found the data did not
fall into two binary categories so neatly. What hindered one person sometimes helped
another, or what helped in one scenario did not help in another. I subsequently found
that other researchers struggle to fit their data into these binary categories. Haynes and
Loblay [85] address this struggle and argue against the use of “barriers and facilitators”,
which they describe as an “untheorised framing device that often rests on unexamined
assumptions yet, because it is familiar, is chosen as a ‘safe’ approach by inexperienced
qualitative researchers and those who seek ways of making qualitative research appear
more palatable to reviewers”. Haynes and Loblay argue that a barrier and enabler ap-
proach is a false friend; “If it can claim any theoretical basis”, they argue, “it would be
that the approach is loosely underpinned by a linear-rationalist behavioural paradigm”,
but this simplified linearity can lead to superficial findings that do not consider context

nor encourage reflexivity.

After reading Haynes and Loblay I felt justified letting go of my barrier and facilitator
plan. My next challenge was one of vocabulary. If I was no longer identifying barriers
and facilitators, what noun could I use in their place? Haynes and Loblay didn’t present
me with any solutions here. Although they argue against using barriers and enablers,
they use the terms exclusively. I tried “factors that influence reporting guideline adher-
ence”, but an editor complained that the word “factors” had a precise and protected defi-
nition in epidemiology, and if I were to use it readers would expect a quantitative cohort,
cross-section, or case-control study. I expected this review to deepen my understand-
ing of authors’ experience of reporting guidelines and the surrounding system, and to
reveal parts of that experience that may influence adherence. Ultimately I settled on
the word “influence” instead of factors, barriers, or facilitators. The Oxford dictionary
defines an influence as something that has “capacity to have an effect on the character,

development, or behaviour of someone or something”. Like the term “facilitators and
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enablers”, it is untheorised, but unapologetically so. Its definition is sufficiently vague
to accommodate context, nuance, and uncertainty, and it fits comfortably within my
chapter’s research question: what might influence whether authors adhere to reporting

guidelines?

3.2 Methods

In order to identify influences that may affect whether authors adhere to reporting
guidelines, I performed a thematic synthesis of qualitative research that explored re-
searchers’ experiences of reporting guidelines. When writing this chapter, I used the
PRISMA-S guidelines for reporting systematic searches (see appendix A) and the EN-

TREQ guidelines for reporting qualitative evidence syntheses (see appendix B) [86,87].

3.2.1 Researcher roles and characteristics

In the previous chapter I introduced my supervisors Gary Collins, Charlotte Albury, Jen-
nifer de Beyer and Michael Schliissel, and our relationships with reporting guidelines.
In this chapter I also worked with Shona Kirtley, a search specialist at the UK EQUATOR
Centre and an author of the PRISMA-S guidelines for reporting systematic review liter-
ature searches, and I sought help from Yuting Duan and Lingyun Zhao at the Chinese
EQUATOR Centre, run by Professor Zhao-Xiang Bian. As with all work in this thesis, I

conceived, coordinated, and led all research.

3.2.2 Approach to searching and data sources

My search strategy sought all research publications reporting qualitative data exploring
researchers’ experiences of using reporting guidelines. I wanted to capture the experi-
ences of researchers from around the world, so I included international databases in
my information sources. In addition to searching databases and websites, I emailed
guideline developers and performed forwards and backwards citation searches. All data

sources are listed in Table 3.1.



Source
Chinese Biomedical Literature

Database [88]

China National Knowledge
Infrastructure [90]

Wanfang Data [91]

VIP Chinese Medical Journal
Database [92]

Medline

Embase
Allied Complementary Medicine
Database (AMED)

TABLE 3.1: Information sources and record management

Search platform
Chinese Biomedical Literature
Service System [89]

https://www.cnki.net/

http://www.wanfangdata.com/

http://www.cqvip.com/

Ovid

”

Date searched

25/10/2021

”

08/12/2021

Record management
Yuting Duan used Zotero to
manage, deduplicate and screen

records.

»

I used Zotero to manage and
deduplicate records. Michael
Schliissel used Rayyan to do a
second deduplication and screen

records.

”»
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Source

PsycInfo

Latin American and Caribbean
Health Sciences Literature [93]
African Index Medicus [95]
Western Pacific Region Index
Medicus [96]

Index Medicus for South-East
Asia region [97]

Index Medicus for the Eastern
Mediterranean Region [98]
Scientific Electronic Library
Online [99]

Open Science Framework (OSF)
Methods in Research on
Research website [100]
Emailing developers of

guidelines listed in Table 2

Search platform
WHO Global Index Medicus
(GIM) [94]

”

https://scielo.org/en/

https://osf.io/
http://miror-
ejd.eu/publications/

n/a

Date searched

”

08/12/2021

08/12/2021

15/12/2021
14/12/2021

08/01/2022

Record management

”»
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Source Search platform Date searched Record management
Forward and backward citation n/a 08/01/2022 "
searching
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3.2.3 Inclusion and exclusion criteria

I included published research articles reporting researchers’ experiences of using re-
porting guidelines derived through qualitative methods. I excluded articles published
before 1996, the year the CONSORT statement was first published. With the assistance
of Yuting Duan, Lingyun Zhai, and Michael Schliissel, I was able to screen studies writ-
ten in Chinese, Spanish, and Portuguese as well as English, and so I excluded articles

written in any other language during screening.

I included articles reporting feedback from researchers as part of guideline develop-
ment. I decided not to include reporting guideline development studies where this
feedback came exclusively from the development group members, as I considered this

context to be too different to how ordinary researchers experience reporting guidelines.

Many research articles I found used a mix of quantitative and qualitative survey ques-
tions. I did not consider categorical survey questions with a free text option for “other”
to be qualitative, but I did include findings from free text questions inviting participants
to provide context to a previous (not qualitative) question. I describe the quantitative

studies and the questions they asked in my next chapter.

3.2.4 Electronic search strategy

The UK EQUATOR Centre’s search specialist (Shona Kirtley) helped develop compre-
hensive search strategies, which had a component for reporting guidelines and another
for qualitative methods. I constructed my reporting guidelines component from the
acronyms of frequently accessed guidelines (Table 5.5) with generic terms for reporting
guidelines to capture guidelines not named explicitly. My qualitative component came
from areview of search filters [101], which recommended a sensitive qualitative filter for
systematic reviews [102]. I extended the filter to include descriptive methods because
I knew some of my target records were mixed method surveys. I conducted scoping
searches, but my search strategies were not peer reviewed before execution and I did

not set up article alerts. My search strategies are reported fully in Appendix C.



Chapter 3. What influences researchers when using reporting guidelines? Part 1: A

44
thematic synthesis
TABLE 3.2: Reporting guidelines featured on the EQUATOR Network’s
home page

Name Full name

CONSORT Consolidated Standards of Reporting Trials

STROBE Strengthening the Reporting of Observational Studies in
Epidemiology

PRISMA Preferred Reporting Items for Systematic Reviews and
Meta-Analyses

PRISMA-P PRISMA for systematic review protocols

SPIRIT Standard Protocol Items: Recommendations for Interventional
Trials

STARD STAndards for Reporting Diagnostic accuracy studies

TRIPOD Transparent Reporting of a multivariable prediction model for
Individual Prognosis Or Diagnosis

CARE guidelines for CAse REports

AGREE Appraisal of Guidelines, REsearch and Evaluation

RIGHT Reporting Items for practice Guidelines in HealThcare

SRQR Standards for Reporting Qualitative Research

COREQ COnsolidated criteria for REporting Qualitative research

ARRIVE Animal Research: Reporting of In Vivo Experiments

SQUIRE Standards for QUality Improvement Reporting Excellence

CHEERS Consolidated Health Economic Evaluation Reporting Standards

3.2.5 Screening

I screened titles and abstracts to identify articles exploring researchers’ experiences and

then screened full texts to identify whether those articles used qualitative methods. A

colleague from the UK EQUATOR Centre (Michael Schliissel) double-screened a ran-

dom 10% sample and we resolved differences through discussion. Yuting Duan from

the Chinese EQUATOR Centre screened Chinese records in the same way and asked her

colleague Lingyun Zhao for second opinions when necessary.
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3.2.6 Describing and appraising records

I extracted study characteristics and used the Critical Appraisal Skills Programme Quali-
tative (CASP-Qual) checklist [103] to critically appraise included studies. I expected this
appraisal to help me consider strengths and weaknesses of each study when synthesis-

ing them.

3.2.7 Synthesis methodology

[ used thematic synthesis as defined by Thomas and Harden [104] because it can handle
studies with “thin” descriptions, because it allowed me to infer influences from research
that may not have addressed my concern directly, and because I expected its output,

grouped by themes, to be useful to guideline developers.

I imported files into NVivo 12.0 for Mac [105] and coded all sentences from the results
section and relevant supplementary materials that reported qualitative findings. I as-
signed each sentence one or more descriptive codes that sought to distil the essence
of what was written, creating new codes when necessary and without using a frame-
work. I then used mind-mapping software [106] to visualise similarities and differences
between codes and aggregate them inductively into descriptive themes. These themes
were descriptive in that they captured the meaning of the codes they contained. I then
used my research question to infer influences from these descriptive themes, thereby
producing analytic themes. I discussed all steps with Jennifer de Beyer, and we resolved

conflicts through discussion.

3.3 Results

3.3.1 Search

My search yielded 18 articles (see Figure 3.1 for full search results). I and Michael Schliis-
sel double-screened 10% of the non-Chinese titles and abstracts and agreed on 98.3%
of them (170/173). We resolved the remaining three through discussion and consen-

sus. Citation searches did not reveal any additional articles, nor did my emails with
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guideline developers. All eligible records were in English; there were no eligible arti-
cles written in Chinese, Spanish, or Portuguese. Eligible articles included surveys, semi-

structured interviews, focus groups, and writing tasks.

Records identified from: Records removed before Records identified from:
* Chinese databases screening:
(n = 1798) * Open Science Framework (n = 599)
Duplicate records
*  Other databases * P "
(n = 2919) removed (n = 1278) *  MiRoR (n =24)
(S
Records screened by title and Records excluded:

abstract: (n = 3437)
Not about authors’

experiences (n =3341)

¥

Reports sought for retrieval Reports sought for retrieval
{n=96) (n=8)
Y
Reports assessed for eligibility Reports excluded: Reports assessed for Reports excluded:
by full text screening (n = 96) > eligibility by full text
No findings derived from . _ # No findings derived from
screening (n = 6)
_ authors using qualitative qualitative methods (n = 2)
methods (n = 80)
—

Duplicates already included
(n=2)

Studies included in review
(n=18)

FIGURE 3.1: PRISMA flow diagram

Only 7 of the 18 records reported where participants came from. Three mixed method
survey studies [57,107,108] included participants from a wide range of countries but it
was not possible to tell which participants completed the optional qualitative questions.
Three interview studies [109-111] included participants exclusively from North Amer-

ica, Europe, and Australia, whilst the fourth [29] included a participant from Brazil.

Critical appraisal of the studies using CASP-Qual rated the studies ranging from valu-
able to not very valuable; the less valuable studies had few qualitative components
or minimal reporting of qualitative analysis or findings. I did not exclude any studies

based on critical appraisal assessment. Study characteristics are reported in Table 3.3.



Authors
Burford et
al., 2013
[112]

Davies et al.,

2015 [109]

Davies et al.,

2016 [113]

Participants
151 systematic

review authors

18 experts and 29

end users

44 graduates
faculty, and
directors of

healthcare

TABLE 3.3: Study characteristics

Participant’s country

Not reported

USA, Canada, Sweden,
the UK, and Norway

Not reported

Guideline(s)
considered Methods
PRISMA Mixed methods
Equity survey
SQUIRE Focus groups and
interviews
SQUIRE Mixed methods
survey and written
exercise

Phenomena of interest CASP rating
Perceived utility, Fairly
facilitators, and barriers valuable
Experiences with and Valuable
impressions of the
SQUIRE Guidelines
“whether SQUIRE 1.6 Valuable

was understood and
implemented as
intended by the

developers”
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Authors
De Vries et
al. 2015
[114]

Participants

7 researchers

Guideline(s)
Participant’s country considered
Not reported Systematic
review
protocols of
animal
intervention

studies

Methods
Participants were
asked to give
feedback, but it is
unclear whether
this feedback was
given in an
interview or in

writing.

Phenomena of interest CASP rating
Feedback on usability, Not very
missing items, valuable
possibilities for

improvement and clarity
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Authors Participants
Dewey et al., 74 out of 831
2019 [107] survey
respondents that
provided
(optional) free text
comments
Eysenbach 61 authors
2013 [115]

Participant’s country
The full survey was
answered by
respondents in the USA,
Canada, China, South
Korea, Japan, Germany,
France, Italy, UK, Other
European countries,
Middle East, Latin
America, Other. It’s
unclear where
respondents for the free

text answers came from.

Not reported

Guideline(s)
considered
CONSORT,
STROBE,
PRISMA,
STARD

CONSORT
Ehealth

Methods Phenomena of interest CASP rating

Mixed methods “(1) When and how are Fairly

survey reporting guidelines and valuable
checklists used by
authors and reviewers?
(2) What is their impact
on the content of final
manuscript drafts
according to authors?
and (3) How do authors
and reviewers perceive
the value of reporting
guidelines and related
checklists?”
Fairly

Mixed methods  Views on completing the

survey checklist as part of valuable

submission

SINS9Y ‘€€
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Authors

Fuller et al.,

2015 [110]

Korevaar et
al., 2016
[111]

Macleod et
al., 2021
[108]

Participants

5 authors

4 radiology
residents, 8
laboratory
medicine experts
211 authors, but
only some
answered the free

text question

Participant’s country

USA and Australia

Radiology residents were
from the Netherlands.
No geographical details
provided for experts
The full survey was
answered by participants
in the USA, China, Japan,
Germany, EU, and
“Other” areas. It is
unclear who answered

the free text question.

Guideline(s)
considered

TREND and
Reporting
Guidelines
in general

STARD

Materials
Design
Analysis
Reporting

framework

Methods
Semi structured

interviews

Interview
(residents) and
mixed methods
survey (experts)
Mixed methods

survey

Phenomena of interest
Factors that affected
authors’ use of TREND
and other reporting
guidelines
To identify items that
were vague, ambiguous,
difficult to interpret, or
missing
Whether the checklist

was clear and useful

CASP rating
Valuable

Fairly

valuable

Fairly

valuable

SISOUIUAS o1eUIdy]
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Authors

Page et al.,
2021 [116]

Prady et al.,,
2007 [117]

Prager et al.,

2021 [118]

Participants
110 systematic
review authors

and experts

40 authors

5 of 18 survey
respondents that
answered the free

text question

Guideline(s)
Participant’s country considered

Not reported PRISMA

Not reported Standards
for
Reporting
Interven-
tions in
Controlled
Trials of
Acupunc-
ture

Not reported STARD

Methods
Mixed methods

survey

Mixed methods

survey

Mixed methods

survey

Phenomena of interest
Opinions on PRISMA

and proposed changes

Experiences using

PRISMA

Barriers to STARD 2015

adherence

CASP rating
Valuable

Fairly

valuable

Fairly

valuable

SInsay ‘¢'c
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Guideline(s)
Authors Participants Participant’s country considered Methods Phenomena of interest CASP rating
Rader et al., 263 systematic Not reported PRISMA Mixed methods Barriers or difficulties in Fairly
2014 [119] reviewers survey meeting more detailed valuable
reporting standards in
PRISMA
du Sert et 11 authors UK, USA, Belgium, Brazil ARRIVE Interview and Authors’ opinions, Fairly
al., 2020 [29] writing task interpretation, and valuable
experiences of updated
ARRIVE guidelines
Sharp et al., 203 of 1015 The full survey was STROBE Mixed methods Experiences and Valuable
2020 [57] researchers that  answered by participants survey attitudes towards
answered free text ~ in Africa, Asia, Europe, STROBE

questions North and South
America, Middle East,
and Pacific Region. It is
unclear who answered

the free text question.

(4]
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Authors
Struthers et

al.,, 2021 [54]

Svensoy et
al., 2021
[120]

Tam et al.,

2019 [121]

Participants
623 authors, 274 of
whom answered
free the text
question

10 authors

230 authors, 62 of
whom answered
the open-ended

questions

Guideline(s)
Participant’s country considered
Not reported Reporting
guidelines
in general
Not reported Not
specified
Not reported PRISMA

Methods Phenomena of interest
Mixed methods The question asked,
survey “What could I do to

improve the guideline?”

Semi structured Experiences using

interviews guidelines or templates
Mixed methods Opinions on PRISMA
survey

CASP rating
Fairly

valuable

Valuable

Fairly

valuable
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3.3.2 Synthesis findings

The relationships between my codes, descriptive themes, and analytic themes are re-
ported in Table 3.4. I identified the following analytic themes: 1) Researchers may not
understand guidance as intended or what reporting guidelines are, even if they think
they do; 2) Researchers report a variety of reasons for using reporting guidelines, and
that some are more important than others; 3) Researchers report using reporting guide-
lines for different tasks and wanting guidance to be delivered in ways that better fit their
needs; 4) Using reporting guidelines has costs which researchers may feel outweigh
benefits; 5) Reporting guidelines may need to be revised and updated; 6) Researchers
may not be able to report all items, which can leave them feeling uncertain or wor-
ried; 7) Awareness and accessibility may limit reporting guideline usage; 8) Reporting
guidelines may be more useful to less experienced researchers, but these researchers
may find them harder to use; 9) Researchers want or need design advice, but reporting
guidelines may not be the right place to find it; 10) Reporting guidelines can be harder
to use if their scope is too broad, too narrow, or poorly defined; 11) Researchers may
have to use multiple sets of reporting guidelines, multiplying complexity and costs; 12)

Researchers may use checklists but never read the full guidance.

As mentioned in the introduction of this chapter, I identified that barriers and facili-
tators were not consistent experiences. What may be a barrier for one person might
be an enabler to others or when occurring in different context, and so I refrained from
labelling my analytic themes as one or the other and described them as influences in-

stead.
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TABLE 3.4: Codes (left, not bold), descriptive themes (bold), and analytic

themes (right)

DESCRIPTIVE THEMES

CODES

What does this mean?

What does this term mean? [54,109,111,113,116]
What does this item mean? [54,109,111,113,116,117]
How are these items different? [109,115-117]
Have I understood this as intended? [109,113]
Examples help me understand items [29,114,116]
Why is this item important?

Why is this item important? [109,111,116,121]
Who is this item important to? [57,109,116]

Does this apply to me?

Have I understood the guideline’s scope as intended?

[54,116]

Does this item apply to me? [54,109,115-117]

Is this item optional? [109,117]

I do not understand what reporting guidelines are
What are reporting guidelines? [57,118]

How should I use a reporting guideline? [110]

ANALYTIC THEMES
Researchers may not
understand the guidance as
intended, or what reporting
guidelines are, even if they

think they do
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DESCRIPTIVE THEMES
CODES ANALYTIC THEMES
Reporting guidelines benefit me Researchers report a variety
I find guidelines useful in general [54,107] of reasons for using
Guidelines make me feel confident [57] reporting guidelines, and
Guidelines help me develop as a researcher [57,112] that some are more
Guidelines may help me improve my manuscript important than others

[57,107,109,112,115]

I believe guidelines may help me publish more easily
[120]

I use guidelines because of other people

I may use guidelines because journals and editors tell
me to [57,110,112,120]

I may use guidelines because other researchers expect
it [110,120]

Guidelines benefit others

Standardised reporting benefits the community
[26,57,120]

Some benefits are more important than others
Immediate benefits are more important than
hypothetical ones [57,120]

Personal benefits are more important than benefits to

others [120]
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DESCRIPTIVE THEMES

CODES ANALYTIC THEMES
Researchers use reporting guidelines for different Researchers report using
tasks reporting guidelines for

I use reporting guidelines for planning research different tasks and wanting
[57,109] guidance to be delivered in
[ use reporting guidelines for designing research ways that better fit their
(57,107,117,118] needs

[ use reporting guidelines for writing [57,107,109,117]
I use reporting guidelines for checking my own or other
people’s writing [57,118]

[ use reporting guidelines to appraise the quality of
other people’s reporting [111]

I use reporting guidelines for peer reviewing [57]

I want guidance presented in formats that are better
suited to the task I am doing

I want items presented in the order in which I must do
them [26,114]

[ want design or methods advice [57,109,116]

I want templates for writing [107]

I want checklists that are easy to fill in [54,108]

I want checklists embedded into journal submission
workflows [107]

I want items embedded into data collection tools [112]
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DESCRIPTIVE THEMES
CODES ANALYTIC THEMES

Guidelines take time

Guidelines take time to read, understand and apply
[110,112,120]

Some items require extra work which takes time and
effort [109,113,119]

[ want an indication of which items to prioritise
[109,117]

Perceived complexity [107-109,120]

Long guidelines are off-putting [54,57,112,115]
Itemization may decrease costs

Itemization helps me navigate guidance [116]
Itemization summarises the guidance [107]
Itemization may increase perceived costs
Itemization makes guidance appear longer [116]
Itemization blocks the bigger picture [109]

I think guidelines make my manuscripts long and
bloated

Following reporting guidance can result in long,
bloated articles [109,112,115,117]

Long, bloated articles may exceed journal word limits
[108,110,115,117]

I want options for where to report this item
[57,109,110,113,115,116]

The benefits of using a reporting guideline may not
outweigh the costs

The benefits of using a reporting guideline may not
outweigh the costs [57,110,115]

The balance of benefits vs costs may be more
favourable when guidelines are used early
Guidelines are more valuable when used early

[54,57,107,109]

Using reporting guidelines
has costs, and researchers
may not feel that benefits

outweigh the costs
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DESCRIPTIVE THEMES

CODES

I think the guidance could be improved

I would clarify this item [116,117]

I would move this item [109,113]

[ would split this item into two [109,114,116]

I would add or remove items from this guideline
[109,111,116,117]

I would add or remove requirements from this item
[29,57,116,117,121]

Guidelines need to be kept updated

Guidelines can become out of date [109]

Guidelines need to be updated [116]

I feel unable to report this

I cannot report this because I didn’t do it [109,115-117]
I cannot report this because of intellectual property
issues [115]

I cannot report this because it clashes with journal
guidelines [116]

I cannot report this because data was missing from my
primary studies [112]

Editors, reviewers or co-authors asked me to remove
this item [117,119]

I feel nervous or uncertain if I am unable to report an
item

I feel uncertain because I don’t know how to say that I
didn’'t do it [116]

I feel worried that I will be judged for transparently

reporting something I didn’t do [57,116]

ANALYTIC THEMES
Reporting guidelines may
need to be revised and
updated for different

reasons

Researchers may not be able
to report all items which can
leave them feeling uncertain

or worried
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DESCRIPTIVE THEMES
CODES ANALYTIC THEMES

I can only use what I know about and have

I may not know that reporting guidelines exist, or what
guidance exists [54,107,110,111,120]

I may not be able to easily access guidance [54,120]
Reporting guidelines are more valuable to
inexperienced researchers

Reporting guidelines may be less valuable to
experienced researchers [57,107,115]

Experienced researchers feel that they already know
how to report [57,107,109]

Experienced researchers find guidance patronizing and
feel untrusted [108,110,115,116]

Reporting guidelines can be hard to use at first but get
easier with experience

Reporting guidelines can be hard to use at first but get
easier with experience [109,110,120]

I want or need design advice

I want design or methodological advice [57,108,116]

I don’t know how to do this item [109,116,117]

I think this guidance prescribes how research should
be designed

Guidelines are procedural straightjackets [57]

This guideline is too prescriptive [57,116,121]

Awareness and accessibility
may limit reporting

guideline usage

Reporting guidelines may be
more useful to less
experienced researchers,
but less experienced
researchers may find them

harder to use

Researchers want or need
design advice, but reporting
guidelines may not be the

right place
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DESCRIPTIVE THEMES

CODES

A guideline’s scope can be unclear

The guideline’s applicability criteria are not clear
[54,107,111]

A guideline can be too narrow

This guideline isn’t a perfect fit for me [54]

This guideline doesn’t generalise [57,107,108,116,121]
A guideline’s scope can be too broad

I don’t want to see optional items that only apply to
other types of study [54,117]

I often need to adhere to multiple sets of guidance

I need to adhere to journal guidelines or other research
guidelines [107,110,116,117]

I might need to use multiple reporting guidelines [57]
I want guidelines to harmonise

I want reporting guidelines to be linked or embedded
[111,116]

[ want reporting guidelines to use similar structure
[116]

[ want reporting guidelines to use similar terms [116]
I experience reporting guidelines primarily as, or
through, checklists

I don’t like checklists [54,57,107,115]

I may use the checklist instead of the full guidance [29]

ANALYTIC THEMES
Reporting guidelines can be
harder to use if their scope is
too broad, too narrow, or

poorly defined

Researchers may have to use
multiple sets of reporting
guidelines, multiplying

complexity and costs

Researchers may use
checklists but never read the

full guidance
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1) Researchers may not understand guidance as intended or what reporting guide-

lines are, even if they think they do

Researchers commonly stated that they need more information to fully understand the
intention of the guideline developer. When asked about the clarity of guidance, re-
searchers across many studies reported difficulty in understanding certain terms, con-

cepts, or checklist items:

“Does [the word outcome] mean the domain, or does it mean the domain

measure, metric, method of aggregation, and time? [116].”

“Primary and secondary improvement related question is confusing, what
does that mean?... I had a hard time with the [difference between the] im-

provement question and the study question.” [109]
A few researchers reported ignoring an item if they could not understand it:

“Only one item was identified as hard to understand by more than one re-
spondent: ‘methods employed to ensure completeness of data’, which two
participants said they left out because of difficulty in comprehending the

item” [113]

Some researchers reported feeling that reporting guidelines were “simply not compre-
hensible” [109]. Others reported that they had understood, but further investigation
revealed that their interpretations could be “different from that intended by the devel-
opers” [113]. For example, Davies et al. [113] found that one SQUIRE item “was reported
as used fully [in the quantitative survey], but the qualitative analysis revealed that its
usage was frequently inconsistent with the intention of the developers”. One reason for
this may be because different researchers may interpret the guidance in different ways
depending on their prior experience, the research context, or if the guidance is ambigu-
ous. For example, the SQUIRE developers found that the word ‘theory’ “meant different
things to different people. For some, the word ‘theory’ meant ‘mechanism by which an
intervention was expected to work’, for others it meant ‘lean or six sigma for example’,

and for still others it meant ‘logic model’ ” [109].
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Even when researchers reported understanding what an item meant, they may not have
understood why it is important or who it is important to, leading them to remark that an
item “seems unnecessary” [29]. Few researchers referenced the needs of evidence syn-
thesisers or patients as consumers of research, but more reported considering whether

an item would be useful to other researchers, editors, and reviewers:

“the information provided does not matter as the reviewers do not know

what to do with it’ ’[57]

In addition to not understanding guidance or who it is important to, many researchers
expressed difficulty understanding whether an item was applicable to their work. Some
reporting guidelines specify that not all items are compulsory or that some items may
only apply to a subset of research articles. Researchers highlighted that this may not
be obvious, especially if this nuance is buried in a long elaboration document. Some

researchers therefore reported uncertainty over which items applied to them:

“Authors asked for clarification of which items were always required and

which were nonessential” [117]
“Not always clear what was relevant to their study” [29]

“He had realised with experience and re-reading the Guidelines that SQUIRE

did not require him to include every item in the manuscript”.[109]

This uncertainty may extend to the entire reporting guideline if researchers don’'t know
when to use one over another. One researcher declared that “PRISMA guidelines can
also be used rather than the MOOSE” [54], when the two are primarily for reviews of
intervention studies and observational studies respectively. Sometimes there may not
be a perfect reporting guideline for a given study, as one researcher commented after

using ARRIVE (which focusses on experimental research involving laboratory animals):

“Our report was an animal based cadaveric study looking at accuracy of drill

guides. I were unsure which category it should fall under.” [29]

Even if a researcher understands the guidance, why it is important, and why it applies

to them, they may not understand how to report it or “how much detail to report”
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[29]. Some researchers “used examples [included in the guidance] to understand what

should be reported” because they “demonstrate what is meant in practice” [29].

At a more fundamental level, researchers varied in their understanding of what
reporting guidelines are. Often researchers would talk about reporting guidelines
as if they were design guidelines, e.g., describing STROBE as “woefully decient in
encouraging. ..use of appropriate data analytic approaches” [57]. This suggested that
the researcher had not noticed the stipulation that “these recommendations are not
prescriptions for designing or conducting studies” included in STROBE'’s explanation
and elaboration document [31]. Other researchers wrote about STARD as is if the

guidance was to be used when collecting imaging data:

“Two comments suggested that reporting quality may be impacted by the
physical environment in which [...] data are collected. These comments
may indicate an incomplete understanding of reporting guidelines which
pertain to reporting results during manuscript writing, not the process of

imaging acquisition itself.” [118]

2) Researchers report a variety of reasons for using reporting guidelines, and that

some are more important than others

Some researchers listed personal benefits to using reporting guidelines. Some de-
scribed reporting guidelines as a “training tool” [112] for personal development, noting
that guidance helps “develop a strong foundation and habits” [57]. Some talked about
how guidance made them feel: “As a junior scientist it gives me condence to request the
reporting of a certain piece of information” [57]. Others said that reporting guidelines
are “a helpful reminder” [112] and that going through the checklist “improved their
manuscripts” [115]. Some saw value in fostering a “transparent reporting process”

[107] and for making sure your “project is written up [...] rigorously” [109].

A couple of researchers noted altruistic benefits, reporting that widespread reporting
guideline adherence “helps in standardizing how research is reported” [57] and calling
“for more scientific reports to be published, preferably using a template or guideline to

make them comparable” [120].
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In the absence of anticipated benefits, some researchers said that they use reporting
guidelines simply because “it was what was implicitly expected of them to do” [110],
and that these expectations came from journals and their peers. Some used “tools pro-
moted by journals, which often promised to ease the publishing process” [120] but oth-

ers wrote that they found this to be an empty promise:

“I have never had (nor have I heard of) an editor or reviewer pushing back
on a claim that all STROBE criteria were met. Therefore, when a STROBE
checklist is required for manuscript submission, it seems to turn into a[n]
exercise in additional administrative busywork without really improving the

research.’ ’[57]

A few researchers reported being more likely to comply with journal requirements if
they thought the journal was likely to enforce them: “Does the journal only suggest or
actually require submission of a reporting guideline checklist?” [110]. Some said they
were more likely to comply if “it was a high impact factor journal and I thought that I

would only get one crack at it” [110].

A few researchers compared different motivations for using reporting guidance, noting
that personal, guaranteed, and immediate benefits were more motivating than hypo-

thetical benefits or benefits to others:

“I suppose you are looking for short-term gain, short-term benefits as a

writer of a report” [120]

“it can be difcult to put the energy into using STROBE (or any other) one a
priori since ultimately, it depends on the journal submitted to and accepted

to” [57]

“All the researchers wanted more homogenous reporting but emphasised
that:”As an individual reporter, one is prone to choose the easiest and most

accessible one.” ” [120]
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3) Researchers report using reporting guidelines for different tasks and wanting

guidance to be delivered in ways that better fit their needs

Although reporting guidelines were designed to help researchers draft and check their
manuscripts, many researchers mentioned using reporting guidelines for other tasks in-
cluding designing research, planning, peer-reviewing, and educating. A few researchers
suggested different ways that the guidance could be delivered to make their task easier.
For example, some “thought [the] order of items should reflect [the] order considered
when designing the experiment” [29]. Others wanted “a manuscript template” [107] to
make writing easier. Some suggested that “online form[s]” [108] or software to “mark in
the text what corresponds to each item in the list” [54] would make it easier to complete

a reporting checklist as part of journal submission.

4) Using reporting guidelines has costs which researchers may feel outweigh ben-

efits

Researchers noted that some items require extra work, either to collect the necessary
information or just to think about and report, and that sometimes this workload felt

overly burdensome:

“If [reporting guideline developers] put the onus on everybody out there
who’s trying to improve care to deal with that sophisticated question [...], I
just think [they] are putting a barrier in place that is going to be a mountain”

[113]

This work requires time, and “the length of time it would take to consider the items”
[112] was cited by many researchers as a cost, with some asking themselves whether

“sufcient time [was] available to comply with [the] reporting guideline” [110].

Researchers noted that a reporting guideline’s “length and content is a key factor in-
uencing the time needed to complete it.” [57]. Some found checklists to be “very
complete, but to follow every single point is overwhelming” [115]. As a solution, many
wanted to “simplify” or “shorten the checklists” [54]. A few researchers wanted a “hier-

archy” to know which items were most “important to include” [113]. Another suggested
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that checklists presented as online forms could include “logic for irrelevant [items]”

[108] so that the users are presented with only items that apply to them.

Complexity was sometimes mentioned alongside time: “As the research often was per-
formed out of work hours, the required time and complexity of the guidelines or tem-
plates may have played a crucial role [in deciding whether to use a reporting guide-
line]” [120]. Researchers had conflicting opinions about whether itemization reduces
perceived complexity. Proponents noted that the “Checklist is a very helpful summary
of sometimes confusing guidelines” [107] and that itemization made guidance “easier
to follow” and “more approachable” [116]. But a few said that presenting guidance in
small pieces made it difficult to “get the whole picture of what you are supposed to be
doing” [109] and that itemization makes “the checklist appear more daunting for users”
because it adds vertical length. Consequently, “If you make the checklist too long peo-

ple will see it as too complicated and then won’t use it” [116].

Another concern cited by many researchers was that following a reporting guideline can

result in long reports:

“I use SQUIRE a lot for planning—I complete the sections up through the
methods at the time I design the study... [but] SQUIRE creates sort of long

reports if followed exactly.” [109]

“the document you create if you use SQUIRE exactly as written is unintelligi-

ble” [109]
“this [item] would require another paper” [115]
This problem was exacerbated by journal word limits:

“I believe it is a useful instrument but it is unrealistic to assume that every

single suggestion can be detailed in a 6000-words manuscript.” [115]

“two remarked that word limitations has necessitated removal of many

items” [117]
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Although a handful of researchers noted that “the relaxation of word limits” [110] would
help, many researchers objected to long articles because they were bloated, harder to
read, or simply “unintelligible” [109] and requested strategies to “enhance readability”
regardless of journal policies. Some wondered where they could place this information
outside of the article body, such as “in an appendix”, an “online supplement or reposi-
tory”, or a figure [116]. Some researchers preferred to report information in the checklist
instead of the article body because of “space restrictions, because [it was] a minor com-
ponent of the study, because they considered the information to be obvious, or because
they were unsure of how to incorporate it in the manuscript.” [29]. Some used this strat-
egy to report items that had “not been used or observed during the study, for example
that no inclusion or exclusion criteria had been set, no data had been excluded, ran-
domisation and blinding had not been used...” [29] although it was not clear whether
this was motivated by a desire for a concise article or a concern about highlighting po-

tential weaknesses.

Faced with the costs of time, work and article length, some researchers explicitly

weighed perceived benefits against costs and disagreed about the balance:

“The manuscript has improved. However, I felt that the amount of effort was

considerably greater than the degree of improvement.” [115]

“it also adds to the time required to put together a manuscript, and I am not
sure how much it improves the chances of a manuscript being published”

[57]
“it does increase the quality of the articles, it is clearly worth the time” [57]

The balance of costs versus benefits may be most favourable when guidance is used
early in the research workflow. Researchers who used reporting guidelines earlier in
their workflow (e.g., for planning research or drafting) used language that implied it
was something they did regularly (e.g., “I use SQUIRE a lot for planning” [109]). Some re-
ported that they had come to this habit by their own initiative and that reporting guide-
line developers should “encourage people to use the criteria early in the writing process

(I have, which probably is why I only changed one thing [at the point of submission])”
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[54]. One researcher suggested that “policy that focuses on a front end approach would
be helpful” [57], noting that “To fully apply the criteria, I would need to systematically
apply the STROBE criteria on the front end design of a project, grant, etc. rather than at

the time of writing a project” [57].

Conversely, many authors who completed a checklist during manuscript submission,
very late in their in workflow, emphasised the costs, using words like “arduous” [57]
and expressing negative opinions of this process (see Researchers may use the checklist
but never read the full guidance). This may be because researchers lack the motivation,

time, or ability to edit their manuscripts at this point.

5) Reporting guidelines may need to be revised and updated for different reasons

Researchers in most studies had opinions on how guidance could be improved through
clarifying, reorganising, splitting, merging, adding, or deleting items, and sometimes
these views fed into the revision of reporting guidelines [113,116]. This feedback may be
useful for reporting guideline developers. Even if a reporting guideline was considered
perfect at one point in time, researchers noted that guidance must be kept up to date in

response to changes in the field and broader scientific ecosystem:

“The evolution of the healthcare improvement scholarly literature in the in-
tervening years since the publication of the SQUIRE Guidelines has led to
the development of concepts that were not fully anticipated at the time of

initial release” [109].

Updates to one reporting guideline may necessitate the update of another. For instance,
as PRISMA was being updated, a few researchers “supported referring to PRISMA for Ab-
stracts, but suggested it also needs updating” to reflect updates being made to PRISMA
[116].
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6) Researchers may not be able to report all items, which can leave them feeling

uncertain or worried

Some researchers described being unable to report items because of external factors,
including intellectual property or data rules, disagreement between co-authors, or be-
cause “peer reviewers or editors had suggested editing out much of their [reporting
guideline]-specific text” [117]. Others reported feeling unable to report an item because
they did not do it, whether on purpose, due to an oversight, or because requirements

had changed since the study began:
“[This item was] not part of the study objectives” [115]
“This [item] is a good idea, but I did not do this.” [115]

“The RCT was initiated before trial registration became customary in Nor-

way, and therefore does not have a Trial ID number.” [115]

This left some researchers fearing that “an incomplete checklist [gave] the impression
that their study is less than perfect.”[57]. Some expressed concern that strict wording
that assumed something was done may “force people to lie/mislead by asking a ques-
tion they cannot answer” [116] and suggested that guidance should instead use more
agnostic language and specify what to do if an item were not addressed, such as “If no

publicly accessible protocol is available, please state this” [116].

7) Awareness and accessibility may limit reporting guideline usage

Researchers may not know what guidance exists and may be more likely to use whatever

is most accessible and discoverable:

“Several of the researchers did not have extensive knowledge about the dif-
ferent reporting tools, so the accessibility of the guideline or template was

often a decisive factor.” [120]

One researcher wrote that “poor dissemination strategy by authors of reporting guide-
lines had inhibited uptake” [110], and others recognised that reporting guidelines could

be “better highlighted” [107] by journals or advertised on “social media platforms” [54].
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8) Reporting guidelines may be more useful to less experienced researchers, but

these researchers may find them harder to use

Some researchers reported that they didn’t need the guidance as they were experienced

enough to know what they were doing:

“One of the most prevalent themes was the expression of self-assuredness.
‘(1] follow the STROBE guidelines in my reporting reasonably well without
actually referring to them or using a checklist’ (group 3, ID1) and ‘[I] already
apply the STROBE recommendations despite not having heard of it until to-
day’” [57]

Sometimes this was accompanied by an acknowledgement that reporting guidance

may be more beneficial to less experienced researchers:

“Despite experienced researchers generally not seeing a benefit to personally
using STROBE, there were strong feelings that it is valuable to early-career

researchers” [57]
“Helpful at beginning of career, but not at later stage” [107]

“this exercise might be good for college students but is insulting for profes-

sionals” [115]

However, less experienced researchers often reported finding “reporting guidelines be-
ing difficult to use initially” [110], or that a reporting guideline became easier after re-
peated use, after using other reporting guidelines, or with experience in medical writing
in general. For instance, “Participants with less experience in scholarly medical writing

found the SQUIRE Guidelines harder” [109].

9) Researchers want or need design advice, but reporting guidelines may not be

the right place

Many researchers reported wanting advice on design choices but disagreed on where
that design guidance should go. Some researchers suggested referring researchers to

other design resources through hyperlinks or citations. Others explicitly wanted design
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guidance to be written into reporting guidelines so that others would read it. Some
went as far as calling for reporting guidelines to express an opinion and encourage one
technique over another. One researcher objected to a “neutral tone” [116] in a reporting
guideline that may give the impression that a design choice (that they disapproved of)

was reasonable practice.

However, other researchers objected to reporting guidelines that were opinionated
about design choices. One user described STROBE as a “procedural straightjacket” [57],
suggesting that it dictates how studies should be conducted. Users who encounter the
guidance late in writing may be unable to act on any design recommendations and
consequently may feel fearful of reporting transparently if their design choices deviate
from what the guideline recommends as best practice (see Researchers may not be able

to report all items, which can leave them feeling uncertain or worried).

Perhaps with these concerns in mind, one wrote about the “need to make sure that
the language around this elaboration gives [researchers] some flexibility” [116], with
another noting they were “OK with the idea of emphasizing the value of [this design

choice], but [they would not] mandate it” [116].

10) Reporting guidelines can be harder to use if their scope is too broad, too nar-

row, or poorly defined

Reporting guideline developers may narrow the scope of their guidance by limiting it
to certain design choices or research contexts. This frustrated some researchers, who
noted that narrow “checklists cannot fit all types of research” [107] and “cautioned that
‘balance between freedom and structure is important to consider’ [...] and that it is
‘important to recognise that each study/analysis is unique and doesn’t always t with the

recommendations’ ”.[57]

Scope may not always be clearly communicated. One PRISMA user opined that “the
assessment of risk of bias, statement of risk ratio and explaining additional analyses
depend on the study design ... [For] a systematic review of cross-sectional surveys or a
meta-synthesis I do not need this information” [121], suggesting they were unaware of

PRISMA’s focus on interventional studies or that MOOSE and ENTREQ would be more
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appropriate for these kinds of studies (see previous themes for further discussion of

awareness and understanding the applicability of reporting guidelines).

Researchers noted that scope could be made broader by removing items or, more com-

monly, by extending items with more options and examples:

“omit” (benefits or harms)” from the checklist item to be more inclusive of

reviews that do not examine effects of interventions” [116]

“If the new PRISMA will more explicitly embrace topics other than inter-
ventions (which I think it should), then some additional examples could be
added to the parenthesis (e.g., sensitivity and specificity, disease prevalence,

regression coefficient)” [116]

However, extending guidance with options can make the guidance appear longer and

means researchers must work out which parts apply to them.

11) Researchers may have to use multiple sets of reporting guidelines, multiplying

complexity and costs

There are now over 500 reporting guidelines indexed on the EQUATOR Network website,
with more added each year as reporting guideline developers seek to cover more and
more use cases. Researchers may be expected to use a second or third reporting guide-
line in addition to the original one. Reporting guidelines that are intended to be used
in addition to another are called extensions. Some researchers “pointed out that these
extensions have created needless complexity and additional confusion in reporting of
observational studies [...] and that the number of extensions has become excessive,

especially given that multiple extensions may apply to a single study” [57].

One researcher wrote: “it would be good to have better connection between different
checklists (perhaps using digital linking, decision-trees, etc.)” [116]. Some showed con-
cern that hyperlinks to extensions will go unused and so developers should “incorpo-
rate all relevant details in the [...] checklist and elaboration (in case authors don’t read
the extension)” [116]. When writing about PRISMA, one researcher noted that “it would

be wise to limit the number of additional documents to look up. This is only item 7, and
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I have already been referred to PRISMA for Abstracts and PRISMA for Searches. As a sys-
tematic review author, reviewer, or editor, I would be unlikely to go to several sources

for reporting guidance” [116].

A few researchers wrote that related reporting guidelines should be mutually updated
to keep in sync with each other before linking or embedding them. Researchers wanted
the instruction, terminology, and structure of different sets of reporting guidelines to
be coherent, suggesting, for example, that the updated PRISMA should be structured to
be “in line with PRISMA-P” [116].

In addition to reconciling multiple reporting guidelines, researchers must also comply
with journal, funder, and other scientific guidelines and expressed frustration when
instructions contradicted each other. For example, some reporting guidelines specify
subheadings for abstracts and one researcher pointed out that a “major issue is that

journals wildly differ in requirements/what is allowed in abstracts” [116].

12) Researchers may use checklists but never read the full guidance

Reporting guidelines typically consist of the guidance itself and a checklist that serves
as a summary of the guidance and a tool to demonstrate compliance. Sometimes the
document containing the full guidance is called the Explanation and Elaboration (or
E&E for short). When talking about a reporting guideline, it was often unclear whether

the researcher was talking about the checklist or the E&E.

Some researchers implied that their only experience with reporting guidelines was com-
pleting a checklist as part of submission. I noticed that many negative statements were
directed specifically at this process, describing checklists as “painful” [107], “pedantic”,

“annoying” [57], or a “stupid exercise” [115].

One study explored researchers’ use of checklists and E&E documents, noting that “Par-
ticipants used the guidelines and the E&E in different ways. Some did not read the E&E
and used only the checklist, others read the E&E first and then used the checklist and
a further group used the checklist and referred to the E&E for help with specific items.”
[29]. One researcher even went as far as to say that the “E&E appeared to be redundant”

[29].
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If some researchers only use checklists, which typically lack any nuance included in
the E&E, this may explain why some described reporting guidance as inflexible and
prescriptive, warning that “Blind checklists are not relevant to most work” [54] or that
“Authors may fear the ‘Checklist Manifesto’ becoming a rigid bureaucracy, and also be-

coming contrived” [57].

3.4 Discussion

Researchers face many challenges when trying to use reporting guidelines and have
many questions, opinions, and suggestions that could be useful for reporting guide-
line developers. Researchers also report personal benefits, especially personal benefits
when using a reporting guideline early. These benefits are at odds with how reporting
guidelines are typically disseminated (as pre-submission checklists) and presented (as a
benefit to others). The polarity and severity of these influences differ according to con-
text (e.g., when or how a reporting guideline used), and personal characteristics (e.g.,
experience in academic writing). These findings could help increase the impact of re-
porting guidelines if taken into consideration during their development, dissemination,

and implementation phases.

The reporting guideline development community has typically relied on journals to pro-
mote their resources and have called on editors to better enforce reporting guideline
adherence [122]. However, the results presented here suggest that focusing solely on
enforcement may be short sighted and that guideline developers have the power to ad-
dress many influences, at least in part. Doing so may in turn make it easier for journals
and funders to enforce reporting guidelines. For example, it is difficult to enforce a re-
porting guideline that is complicated to understand or if the guideline’s applicability

criteria are unclear.

Qualitative methods uncovered issues that may be masked by quantitative surveys. For
example, Davies et al. [113] found that one SQUIRE item “was reported as used fully
[in the quantitative survey], but the qualitative analysis revealed that its usage was fre-
quently inconsistent with the intention of the developers”. Most studies used mixed

method surveys and often the qualitative component was small, perhaps limited to
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a single question like “Please add your comments and suggestions in the free text be-
low” [107] or “Any other feedback?” [108], and consequently resulted in thin data. Fu-
ture studies seeking richer qualitative data should consider using interviews and focus

groups above surveys.

Despite there being hundreds of reporting guidelines, my search found only 18 stud-
ies that collected qualitative data, covering 12 reporting guidelines in total, and only
six of the 15 reporting guidelines listed on the EQUATOR Network’s homepage. Of no-
table absence were the COREQ and SRQR guidelines for qualitative research. Given that
qualitative research differs from quantitative research in terms of its ontologies, episte-
mologies, and how it considers replicability and best practice, it would be interesting to

know whether qualitative researchers face additional influences not covered here.

Many of the themes centred on understanding and usability. For example, not under-
standing what reporting guidelines are, their scope, their content, or how to use them.
These issues could be resolved through user-friendly design and refinement in response
to feedback, but reporting guideline developers may lack the funds, time, motivation,
or expertise to design user-friendly resources or effectively test them. The EQUATOR
Network guidance for reporting guideline developers [123], published in 2010, covers
steps from inception to dissemination but largely neglects user experience or user test-
ing. Only two short sections, totalling eight sentences of an eight-page document, ad-
dress the importance of gathering user feedback, but the guidance offers no instruction
on how to do this. Nor does the guidance advise on usability best-practices. Report-
ing guideline developers may benefit from advice on how to design and refine their

resources, and assistance in conducting user testing.

3.4.1 Limitations

I was limited by the availability of literature and the relative thinness of some studies’
qualitative analysis. Most studies relied on participants recalling what they had done or
thought in the past, and so may be subject to recall bias. Future studies could consider

using ‘in the moment’ methods like think aloud tasks.
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Surveys could be subject to question order bias. Often the qualitative question ap-
peared at the end of a survey, and so proceeding quantitative questions could have
influenced participants’ responses. In the next chapter I describe how most concepts
explored by the quantitative survey questions also appeared in the qualitative data and
some of these quantitative questions were leadingly phrased. However, the qualitative
data contained many additional themes that did not appear in the quantitative ques-
tions and so I believe the results in this chapter are not merely the results of question

order bias.

I tried to capture the experience of a diverse range of researchers, but most participants
of the reviewed studies were from western countries. My Chinese database searches
yielded no relevant studies. Likewise, I found no studies on this topic published in
Spanish or Portuguese. Around a quarter of visitors to the EQUATOR Network’s web-
site have their browser set to a language other than English (I talk about this more in
chapter 5), and non native-English speaking researchers may well face additional chal-
lenges not covered here. The studies synthesised in this chapter were all conducted in
English. This may explain why language barriers did not appear as a theme, despite be-
ing identified as a potential issue in quantitative surveys [118] as discussed in the next

chapter.

I did not distinguish between different guidelines and expect that the themes I found
may apply to reporting guidelines to different degrees. I also expected code frequency
to be biased by the questions asked in each study. I therefore decided not to prioritise

themes by importance or frequency.

I considered including grey literature, commentaries, and opinion pieces. These may
have contributed themes to my analysis but finding these pieces (many of which may
have been on private blog posts not indexed by search tools), and the extra work of syn-
thesising primary and secondary order constructs was not feasible. I also considered
synthesising quantitative survey data. This data was mostly categorical or ordinal. I de-
cided against it because the surveys differed in content and measure and because num-

bers would not give me reasons. Instead, in the next chapter I describe how I looked at
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the questions themselves and compared them with the themes identified in this chap-

ter.

3.4.2 Conclusions

Researchers encounter many influences when using reporting guidelines. Overall, I
found few reporting guidelines have been evaluated qualitatively and the few that have
may suffer from thin description, recall bias, question order bias, and lack diverse sam-
pling. In chapter 10 I describe how I avoided these limitations in my own qualitative
study where I used interviews, observation, think-aloud tasks, and writing tasks to ex-
plore a diverse group of authors’ experiences of a redesigned reporting guideline. Re-
porting guideline developers should be encouraged, supported, and funded to evalu-
ate their resources using in-depth qualitative methods like these. Most of the studies
included in this review were surveys, and during my search I found other (quantitative)
surveys. In the next chapter, I explain why and how I explored the questions contained

in these surveys.

3.5 Reflections on this chapter

As with all qualitative research it is important for me to reflect on how my stance may
influence my data collection and interpretation. Because I'm studying reporting guide-
lines I felt it was particularly important to keep a record of my own experience using
them for the first time. This was the first chapter I wrote. Before Charlotte Albury
joined my supervisory team none of us had ever done a qualitative synthesis before.
We did not even realise our planned study was a qualitative evidence synthesis and
consequently did not know which reporting guideline I should use to write my proto-
col. One supervisor suggested the Non-Intervention, Reproducible, and Open System-
atic Reviews framework [124] before I found the Journal Article Reporting Standards for
Qualitative meta-analyses (JARS-Qual)[125]. Developed by the American Psychological
Association, it felt like a good fit as my phenomena (experiences of using a reporting
guideline) fell within the realm of social sciences. However, when I tried to publish my
protocol the editor (who came from the medical meta-research world) insisted I use EN-

TREQ [87] which was developed for reporting syntheses of health research, even though
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my phenomena was not health-related. Although I disliked being strong-armed to use
a reporting guideline I felt was less relevant to my work, there was sufficient overlap
to switch without much complaint. Neither ENTREQ nor JARS-Qual have ready-to-use
checklists, so when I wanted to complete a reporting checklist I had to make my own. I
found parts of ENTREQ confusing. The article states “the ENTREQ statement consists
of 21 items grouped into five main domains” and continues to discuss each domain. But
the checklist (presented as a table) does not mention domains. This makes it difficult
to work out where each item is discussed in the guidance text. If I want to read more
about item 15 (“software”) should I look under Methods and Methodology, Literature
Search and Selection, Appraisal, or Synthesis of Findings? This was my first attempt
at using a reporting guideline and already I was encountering issues with selecting the
right one, understanding it, and applying it to my writing. Some of the influences my
synthesis had identified were beginning to ring true, and going forward I attempted to

avoid giving precedence to barriers I experienced myself.
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Chapter 4

What influences researchers when
using reporting guidelines? Part 2:
Describing the questions asked in

quantitative surveys

4.1 Introduction

In the previous chapter I described my systematic search and thematic synthesis of
qualitative research exploring authors’ experiences of using reporting guidelines. I iden-
tified influences that may affect whether an author adheres to reporting guidelines.
Many of the studies I included used mixed methods surveys and my search also identi-
fied purely quantitative survey studies. Despite not including these quantitative data in
my qualitative synthesis, I decided the quantitative questions were important to inves-

tigate for three reasons.

My primary reason was to continue pursuing the objective of my previous chapter: to
identify influences that may affect whether authors adhere to reporting guidelines. As
many authors of these studies were themselves users or developers of reporting guide-

lines the questions may reflect real influences they have experienced, witnessed, or are
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trying to avoid or achieve.

Secondly, I wanted to know how many reporting guidelines had undergone any user
testing, qualitative or quantitative. My qualitative synthesis found few reporting
guidelines had undergone qualitative evaluation. Quantitative surveys might be easier
for guideline developers to run (as most come from quantitative disciplines), and so
I wanted to know which guidelines had been evaluated quantitatively and how this

compared with those from my previous chapter.

Thirdly, I expected this analysis would provide additional context for my qualitative syn-
thesis. In mixed-method surveys, quantitative questions may bias responses to subse-
quent qualitative questions and, therefore, the findings of my thematic synthesis. For
instance, qualitative questions like “Anything else?” or “Please elaborate” may lead re-

spondents to neglect or repeat topics covered by the previous quantitative questions.

My objectives, therefore, were to:

1. Describe the landscape of quantitative survey studies exploring authors’ experi-
ences of using reporting guidelines.

2. Identify additional possible influences that were absent from my qualitative evi-
dence synthesis.

3. Compare themes arising from the quantitative questions with those from my qual-

itative synthesis.

4.2 Methods

My qualitative synthesis included a systematic search that sought to capture all survey
studies investigating reporting guidelines (see chapter 3 for full search details). I found
22 studies using quantitative survey questions, 14 of which also included one or more
qualitative questions (see Table 4.1). Although Chinese databases did not yield qualita-
tive studies to include in my previous chapter, I did find two Chinese quantitative sur-

veys [126,127]. Yuting Duan from the Chinese EQUATOR Centre translated these two
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studies into English. I imported files into NVivo, including the full surveys where avail-
able, labelled all questions with descriptive codes, creating new codes when necessary,

and then inductively grouped related codes into broad categories.



Citation
Brouwers et

al. 2016 [38]

Burford,
Welch,
Waters et al.,
2013 [112]
Davies,
Donnelly,
Goodman,
Ogrinc 2016
[113]

TABLE 4.1: Studies that collected quantitative data to explore researcher’s experiences of reporting guidelines

Title

The AGREE Reporting Checklist:

a tool to improve reporting of
clinical practice guidelines
Testing the PRISMA-Equity
2012 reporting guideline: the
perspectives of systematic
review authors

Findings from a novel approach
to publication guideline
revision: user road testing of a

draft version of SQUIRE 2.0

Guidelines studied

AGREE Reporting Checklist

PRISMA-Equity Checklist items

embedded into survey

SQUIRE Guidelines, which are

presented as a checklist

Sample geographics

Not reported

Not reported

Not reported but invited
participants were from
USA, UK Lebanon,

Sweden.

Sample Quantitative or

size mixed methods
15 Quantitative

151 Mixed methods
44 Mixed methods
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Citation
Dewey,
Levine,
Bossuyt et
al,, 2019
[107]

Eysenbach,
2013 [115]

Title

Impact and perceived value of
journal reporting guidelines
among Radiology authors and

reviewers

CONSORT-EHEALTH:
Implementation of a Checklist
for Authors and editors to
improve reporting of
web-based and mobile

randomised controlled trials

Guidelines studied
CONSORT, STROBE, PRISMA,
STARD checklists

CONSORT-Ehealth checklist

Sample Quantitative or
Sample geographics size mixed methods
USA, Canada, China, 831 Mixed methods
South Korea, Japan,
Germany, France , Italy,
UK, Other European
countries, Middle East,
Latin America and
‘Other’.

Not reported 61 Mixed methods
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Citation
Fang, Xi, Liu
etal. 2016
[126]

Fuller,
Pearson,
Peters,
Anderson,
2015 [110]
Giray et
al. 2020
[128]

Title

A survey on awareness of the
ARRIVE Guideline and GSPC in
researchers field in animal
experiments field in Lanzhou
City

What affects authors’ and
editors’ use of reporting
guidelines? Findings from an
online survey and qualitative
interviews

Assessment of the knowledge
and awareness of a sample of
young researcher physicians on
reporting guidelines and the
EQUATOR network: A single

center cross-sectional study

Guidelines studied
ARRIVE Guidelines and Gold

Standard Publication Checklist

TREND and reporting

guidelines in general

CONSORT, PRISMA, CARE,
GRASS, STARD, STROBE,
ARRIVE, SAMPL guidelines

Sample geographics

China

Predominantly North

America

Turkey

Sample Quantitative or

size mixed methods
287 Quantitative
56 Mixed methods

100 Quantitative
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Citation
Guo, Qi,
Yang et al.,
2018 [129]

Korevaar,
Cohen,
Reitsma, et
al, 2016
[111]

Ma et

al. 2017
[127]

Title

Recognition status of quality
assessment and standards for
reporting randomised
controlled trials of traditional
Chinese medicine researchers
Updating standards for
reporting diagnostic accuracy:

the development of STARD 2015

Survey of basic medical
researchers on the awareness of
animal experimental designs
and reporting standards in

China

Guidelines studied

CONSORT Statement, STRICTA
guidelines and CONSORT
extension for Traditional

Chinese Medicine

STARD checklist

ARRIVE guidelines and Gold

Standard Publication Checklist

Sample geographics
China

Not reported for

quantitative survey

China

Sample Quantitative or

size mixed methods
180 Quantitative
12 Mixed methods

266 Quantitative
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Citation
Macleod,
Collings,
Graf et

al. 2021

(108]
McDonough
etal. 2011
[130]

Title

The MDAR (Materials Design
Analysis Reporting) Framework
for transparent reporting in the

life sciences

Familiarity of non-industry
authors with good publication
practice and clinical data

reporting guidelines

Guidelines studied

MDAR checklist

CONSORT guidelines

Sample geographics
USA, China, Japan,
Germany, Other EU,
‘Other’

USA, UK, Canada, South

Africa, Israel, China

Sample Quantitative or
size mixed methods

211 Mixed methods

23 Quantitative
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Citation
Oncel et
al. 2018
[131]

Page,
McKenzie,
Bossuyt et
al. 2021
[116]

Title

Knowledge and awareness of
optimal use of reporting
guidelines in paediatricians: A

cross-sectional study

Updating guidance for
reporting systematic reviews:
development of the PRISMA

2020 statement

Guidelines studied

CONSORT guidelines, STROBE,
PRISMA, CARE, SRQR, STARD,
SQUIRE, CHEERS, SPIRIT,
ARRIVE, TREND, STREGA, the
Conference on Guideline
Standardization (COGS),
Outbreak Reports and
Intervention Studies Of
Nosocomial infection (ORION)

PRISMA statement

Sample geographics
Turkey

Not reported

Sample Quantitative or

size

244

110

mixed methods

Quantitative

Mixed methods
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Citation
Prady &
MacPherson

2007 [117]

Prager,
Gannon,
Bowdridge
etal. 2021
[118]
Phillips et al
2015 [132]

Title

Assessing the Utility of the
Standards for Reporting Trials
of Acupuncture (STRICTA): A
survey of authors

Barriers to reporting guideline
adherence in point-of care
ultrasound research: a cross-
sectional survey of authors and
journal editors

Pilot testing of the Guideline for
Reporting of Evidence-Based
Practice Educational
Interventions and Teaching

(GREET)

Guidelines studied

STRICTA

STARD

GREET checklist and E&E

Sample geographics

Not reported

Not reported

Not reported

Sample Quantitative or

size

28

18

31

mixed methods

Mixed methods

Mixed methods

Quantitative
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Citation
Rader,
Mann,
Stransfield
etal, 2014
[119]

Sharp,
Glonti, Hren,

2020 [133]

Struthers,
Harwood,
de Beyer et
al., 2021 [54]

Title Guidelines studied
Methods for documenting PRISMA statement
systematic review searches: a

discussion of common issues
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4.3 Results

4.3.1 What reporting guidelines were studied?

Between the 22 studies 25 reporting guidelines were mentioned, most frequently
PRISMA (n=6), STARD (n=6), CONSORT (n=6) and ARRIVE (n=5) (see my List of
Abbreviations for the full titles of each reporting guideline). Thus, only a small pro-
portion of the reporting guidelines indexed in EQUATOR’s database [134] have been
evaluated with quantitative questions. Fourteen studies focussed on a single guideline
(n=14), with others asking questions about multiple guidelines (e.g., “which reporting
guidelines [participants] had known” [128]) or guidelines in general (e.g., “whether
they had used reporting guidelines in their publications” [131]). Most studies included
participants from the USA, Europe, and Canada and only a few studies were conducted

elsewhere (e.g., China and Turkey) (see Table 4.1).

In comparison, my thematic synthesis (chapter 3) identified 18 studies that collected
qualitative data. These studies covered only 12 reporting guidelines and were all con-
ducted in western countries, hence were slightly less diverse than the quantitative sur-

vey studies.

4.3.2 The focus of quantitative questions

Survey studies asked participants:

* whether they were aware or familiar with certain reporting guidelines,
* how often they used them and what for,

* whether reporting guidelines had influenced their behaviour,

» whether guidance was usable and useful,

* their opinions on guidance content,

* their reasons for using a reporting guideline,

e their opinions on reporting quality in the literature,

» whether reporting guidelines were easy to find and access,

* whose role it was to check for compliance,

* whether the aim of the guidance was clear,
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* opinions on things explicitly named as a barrier including the length of the guid-
ance, the language it is written in, and the time needed to use it, and

e opinions on things explicitly named as a facilitator or motivator including en-
dorsements, evidence, explanatory information, training, the behaviour of peers,

and the development process of the guidance.

4.3.3 Comparing the focus of quantitative questions with themes derived

from qualitative data

The quantitative questions included some novel influences not contained in the qual-
itative data (shown in bold in Table 4.2), such as training as a possible facilitator [110],
whether authors had heard of the EQUATOR Network [110,128], and whether trans-
parency in guideline development is important [110]. One study asked whether lan-
guage may be a barrier to using reporting guidelines for some [118]. Both quantitative
questions and the qualitative data mentioned journals enforcing reporting guidelines,
but only quantitative questions asked whether funders and employers should also en-

force them.

TABLE 4.2: Codes describing the focus of questions asked and their code
categories. Items in bold did not appear in the qualitative data.

CODE CATEGORY
Participant’s experience [107,110-113,118,126-131,133] Demographics
Participant’s speciality [110-113,118,119,121,126-128,133]
Participant’s age [118,121,126-129,131,133]
Participant’s gender [118,121,126,128,129,131,133]
Participant’s geography [107,110,130,133]
Participant’s stage of current research project [112]
Awareness of a particular guideline Awareness
(110,112,117,118,121,126-128,130,131,133]
Awareness of EQUATOR [110,128]
How did they first hear about guidelines or EQUATOR?
(110,131,133]
When did they first learn about a guideline? [110]
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CODE

How frequently do they use guidelines?
[107,110,112,113,118,121,128,131,133]

When should guidelines be used? [107,110,118,128,131,133]
Would they use a guideline, hypothetically [38,112,133]

Did the guidance impact subsequent behaviour?
[38,54,107,112,113,115,117]

Is the guidance usable? [118,132,133]

Is the guidance easy to understand? [54,111,113,118,129,133]
Is the guidance useful? [38,54,107,108,110,127,133]

Is the guidance important? [110,113,115,121,127,129]

Are time and length barriers? [54,110,115,118,133]

Is language of guidance a barrier? [118]

Are guidelines lacking for study type? [110]

Is the layout OK? [38,111,133]

Should the content be modified? [38,111,116]

Is the guidance relevant? [54]

Are guidelines prescriptive? [110]

Will using a guideline benefit the manuscript? [38,112,118,133]
Productivity benefits of using guidelines [133]

Using guidelines because of journal requirements [110,133]
Using guidelines because of funder requirements [110]
Using guidelines because of employment requirements [110]
Using guidelines because of other researchers expecting it [133]
Opinions on reporting quality of the literature
[110,118,126,127]

Are guidelines easy to find and access [110,118,127]

Who should complete the checklist? [110,118]

CATEGORY

Usage

Impact on behaviour

Usability

Usefulness
Importance

Barriers

Opinions on content

Reasons for using a

guideline

Opinions on
reporting quality
Accessibility

Roles
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CODE CATEGORY
Are endorsements a facilitator? [110] Facilitators and
Is evidence of increased chance of publication a facilitator? motivators
(110]

Is evidence of improved reporting quality a facilitator? [110]

Is explanatory information a facilitator? [110]

Is training a facilitator? [110]

Is the behaviour of peers a facilitator or motivator? [110]

Is the evidence base underlying a reporting guideline a
motivator? [110]

Is transparency in guideline development a motivator? [110]

Is the aim of the guidance clear? [111] Aim of guidance

TABLE 4.3: Codes and descriptive themes identified from a qualitative
evidence synthesis. Items in bold did not appear in the quantitative ques-
tions. Items in italic offer possible explanations to some quantitative find-

ings.
DESCRIPTIVE

CODES THEMES
What does this term mean? [[113]; [109]; [111]; [116]; [54]] What does this
What does this item mean? [54,109,111,113,116,117] mean?
How are these items different? [109,115-117]
Have I understood this as intended? [109,113]
Examples help me understand items [29,114,116]
Why is this item important? [109,111,116,121] Why is this item
Who is this item important to? [57,109,116] important?

Have I understood the guideline’s scope as intended? [54,116] Does this apply to
Does this item apply to me? [54,109,115-117] me?

Is this item optional? [109,117]

What are reporting guidelines? [57,118] I don’t understand
How should I use a reporting guideline? [110] what reporting

guidelines are
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CODES

I find guidelines useful in general [54,107]

Guidelines make me feel confident [57]

Guidelines help me develop as a researcher [57,112]
Guidelines may help me improve my manuscript
[57,107,109,112,115]

I believe guidelines may help me publish more easily [120]
I may use guidelines because journals and editors tell me to
[57,110,112,120]

I may use guidelines because other researchers expect it
[110,120]

Standardised reporting benefits the community [26,57,120]

Immediate benefits are more important than hypothetical
ones [57,120]

Personal benefits are more important than benefits to others
[120]

I use reporting guidelines for planning research [57,109]

I use reporting guidelines for designing research
[57,107,117,118]

[ use reporting guidelines for writing [57,107,109,117]

I use reporting guidelines for checking my own or other
people’s writing [57,118]

[ use reporting guidelines to appraise the quality of other
people’s reporting [111]

I use reporting guidelines for peer reviewing [57]

DESCRIPTIVE
THEMES
Guidelines benefit

me

I use guidelines
because of other

people

Guidelines benefit
others

Some benefits are
more important

than others

Researchers use
reporting guidelines

for different tasks
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DESCRIPTIVE

CODES THEMES

I want items presented in the order in which I must do them Iwant guidance

[26,29,114] presented in

I want design or methods advice [57,109,116] formats that are

I want templates for writing [107] better suited to the

I want checklists that are easy to fill in [54,108]

I want checklists embedded into journal submission
workflows [107]

I want items embedded into data collection tools [112]
Guidelines take time to read, understand and apply
[110,112,120]

Some items require extra work which takes time and effort
[109,113,119]

I want an indication of which items to prioritise [109,117]
Perceived complexity [107-109,120]

Long guidelines are off-putting [54,57,112,115]
Itemization helps me navigate guidance [116]
Itemization summarises the guidance [107]

Itemization malkes guidance appear longer [116]

Itemization blocks the bigger picture [109]

Following reporting guidance can result in long, bloated
articles [109,112,115,117]

Long, bloated articles may exceed journal word limits
[108,110,115,117]

I want options for where to report this item

[57,109,110,113,115,116]

task I am doing

Guidelines take time

Itemization may
decrease costs
Itemization may
increase perceived
costs

I think guidelines
make my
manuscripts long

and bloated
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DESCRIPTIVE

CODES THEMES

The benefits of using a reporting guideline may not outweigh  The benefits of

the costs [57,110,115] using a reporting
guideline may not
outweigh the costs

Guidelines are more valuable when used early [54,57,107,109] The balance of

I would clarify this item [116,117]

I would move this item [109,113]

I would split this item into two [109,114,116]

I would add or remove items from this guideline
[109,111,116,117]

I would add or remove requirements from this item
[29,57,116,117,121]

Guidelines can become out of date [109]

Guidelines need to be updated [116]

I cannot report this because I didn’t do it [117]

I cannot report this because of intellectual property issues

[115]

I cannot report this because it clashes with journal guidelines

[116]

I cannot report this because data was missing from my
primary studies [112]

Editors, reviewers or co-authors asked me to remove this

item [117,119]

benefits vs costs may
be more favourable
when guidelines are
used early

I think the guidance

could be improved

Guidelines need to
be kept updated
I feel unable to

report this
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DESCRIPTIVE
CODES THEMES

I feel uncertain because I don’t know how to say that I didn’t I feel nervous or
do it [116] uncertain if I am

I feel worried that I will be judged for transparently reporting unable to report an

something I didn’t do [57,116] item

I may not know that reporting guidelines exist I can only use what I
[54,107,110,111,120] know about and

I may not be able to easily access guidance [54,120] have

Reporting guidelines may be less valuable to experienced Reporting
researchers [57,107,115] guidelines are more

Experienced researchers feel that they already know how to valuable to
report [57,107,109] inexperienced
Experienced researchers find guidance patronizing and feel = researchers
untrusted [108,110,115,116]

Reporting guidelines can be hard to use at first but get easier = Reporting

with experience [109,110,120] guidelines can be
hard to use at first
but get easier with
experience

I want design or methodological advice [57,108,116] I want or need

I don’t know how to do this item [109,116,117] design advice

Guidelines are procedural straightjackets [57] I think this

This guideline is too prescriptive [57,116,121] guidance prescribes
how research
should be designed

The guideline’s applicability criteria are not clear [54,107,111] A guideline’s scope

can be unclear
This guideline isn't a perfect fit for me [54] A guideline can be
This guideline doesn’t generalise [57,107,108,116,121] t0o narrow

This guideline is too prescriptive [57,116,121]
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CODES

I don’t want to see optional items that only apply to other
types of study [54,117]

I need to adhere to journal guidelines or other research
guidelines [107,110,116,117]

I might need to use multiple reporting guidelines [57]

I want reporting guidelines to be linked or embedded
[111,116]

I want reporting guidelines to use similar structure [116]
I want reporting guidelines to use similar terms [116]

I don’t like checklists [54,57,107,115]

I may use the checklist instead of the full guidance [29]

I may use the checklist before I read the full guidance [29]

DESCRIPTIVE
THEMES

A guideline’s scope
can be too broad
Authors often need
to adhere to
multiple sets of
guidance

I want guidelines to

harmonise

I experience
reporting guidelines

primarily as, or

through, checklists

Most ideas captured in the quantitative questions also appeared in the qualitative data.
This may indicate that the quantitative questions asked were pertinent, or perhaps that

they influenced participants’ responses to subsequent, qualitative questions.

Overall, although the quantitative questions contained some novel themes, the qualita-
tive data contained many more ideas that were not addressed by the quantitative ques-
tions (see bold items in Table 4.3). These included what authors understand reporting
guidelines to be, the pros and cons of itemization, ideas of how guidance could be im-
proved, negative feelings when an item cannot be reported as desired, the pros and
cons of including design advice in reporting guidance, whether optional items were un-
derstood as being optional, and frustration when the scope of a reporting guideline is

too broad, narrow, or unclear.

The qualitative data sometimes provided context to or explanation for quantitative an-

swers (see italicised items in Table 4.3). For example, many of the quantitative surveys
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asked participants whether they could understand the guidance. However, a quanti-
tative answer to this question does not reveal what the participant understands, how
they understand it, or whether they understand it as intended. The qualitative data con-
tained reports of people failing to understand the wording of an item, how to report that
item in practice, whether an item applies to them, whether a reporting guideline applies
to them, what the intended scope of a reporting guideline is, or even what a reporting
guideline is at all. One study found that although authors reported understanding an
item, their writing showed that they had interpreted it differently to how the reporting

guideline developers had intended [113].

4.4 Discussion

The aim of this chapter was to reveal which reporting guidelines had been evaluated
using quantitative survey questions, what influences those questions explored, and to

compare those influences with the results of my previous chapter.

Few reporting guidelines have been evaluated using quantitative or mixed surveys.
Given that even fewer have been tested qualitatively, this means that hardly any of the
hundreds of reporting guidelines in the EQUATOR Network’s database have undergone
meaningful user testing. To encourage and support future guideline developers, advice
on user testing could be included in an update of guidance for guideline developers, the
current version of which contains little advice on how to evaluate reporting guidelines

[123].

The quantitative survey questions offered few new influences and covered few of the
themes I identified from qualitative studies. Quantitative surveys often asked about
awareness, usage, usability, usefulness, importance, barriers, facilitators, content, and
whether reporting guidelines had led to a change in behaviour. However, many of the
themes I identified in my qualitative synthesis did not appear in the quantitative sur-

veys. This suggests that the quantitative questions did not bias or limit the qualitative
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data, and also suggests that quantitative surveys may often miss themes. Often the qual-
itative data provided context and explanation for the quantitative data. Because quan-
titative surveys can miss important findings or fail to explain them, developers seek-
ing actionable feedback should collect qualitative data when assessing how researchers
understand or feel about reporting guidelines, or what could be done to improve the

guidance.

4.4.1 Limitations of included studies and advice for future research

All included survey studies were subject to recall bias as participants were describ-
ing past behaviour or opinions. Future studies could consider methods that allow

researchers to document experiences in real time, like observation or think aloud tasks.

The included studies’ participants lacked diversity. Studies should ensure participants
represent expected users in terms of academic writing experience, discipline, profes-
sion, experience (or naivety) with reporting guidelines, and language, or even focus on
differential experiences of specific target groups. For example, the EQUATOR Network
website gets similar levels of traffic from Asia and Europe, yet very little research into
usability or barriers of reporting guidelines has included authors from Asian countries
(see chapter 5). The website also sees many new visitors who abandon the site quickly,
without accessing any reporting guidance. These visitors may be authors who are naive
to reporting guidelines and decide not to use one. Understanding why people choose
not to use a guideline is equally important as understanding the experiences of those
that do. Many of the included studies used snowball sampling via social networks con-
nected to the researchers, and hence may have attracted participants who knew about
reporting guidelines and already held opinions on them. Many studies required authors
to read the guidance as part of the study itself, thereby forcing participants to engage
with it. Consequently these studies do not capture perspectives of less-engaged authors,

or explain why authors choose not to use a guideline.

Some included surveys contained leading questions. For example, the Likert rated state-
ments “The STARD 2015 guidelines are easy to follow” [118] and “The time required to

adhere to the STARD 2015 guidelines is a barrier to using the guidelines” [118] are both
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subject to acquiescence bias; the tendency for participants to agree with research state-

ments [135]. Future studies should consider using neutral questions.

Studies used lots of different words to describe reporting guidelines, including guide-
lines, standards, requirements, checklist, explanation and elaboration, or just an
acronym, e.g., CONSORT. This became a problem in studies where participants were
not supplied with guidance documents as part of the study, as it was not always clear
which document a participant was considering. For instance, asking participants
whether PRISMA is easy to understand will not tell you whether they are talking about
the PRISMA checklist, statement, or explanation and elaboration document. Future

studies should be specific when asking questions and reporting results.

4.4.2 Conclusions

Very few reporting guidelines have been evaluated using either quantitative or quali-
tative methods. Reviewing the content of quantitative surveys revealed few novel in-
fluences which were absent from the qualitative data synthesised in chapter 3. How-
ever, the qualitative data contained many more themes than the quantitative questions.
This suggests that the results of my qualitative evidence synthesis were not limited by
the content of quantitative survey questions within the mixed methods surveys. Be-
cause the qualitative data revealed more themes and provided explanation and context
to findings, reporting guideline developers who want to make sure their resources are
easy to use should consider using qualitative methods, which may produce richer, ac-

tionable insights.

Two studies asked participants whether they had heard of the EQUATOR Network,
noting that it is a “valuable resource for users and potential users of reporting guide-
lines” that 44% (19/43) of editors [110] and 38% of authors (38/100) [128] are aware of
(published in 2015 and 2020 respectively). Although these studies asked participants
whether they were familiar with EQUATOR, authors’ experiences of using EQUATOR’s
website has never been explored. In the next chapter I describe EQUATOR’s website
and key characteristics of its web traffic, before discussing how well it is helping authors

find reporting guidelines.
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4.5 Reflections on reporting this chapter

This chapter could have been combined with the one before. They came from the same
starting idea, and their findings are intertwined. I separated them because I felt like
my first chapter was already getting too long, and I wanted to keep its structure simple,
familiar, and in line with ENTREQ. Would I have made this decision if ENTREQ did not
exist? Possibly not. Separating the chapters draws a distinction between their objectives
and methods, but in drawing this line I am diverging from the true origin story of this
chapter. The two were not designed as separate studies, so in presenting them as such
am I twisting the truth so it falls in line with a reporting guideline? This might not mat-
ter for these exploratory studies, but it made me question whether other researchers
may feel pressure to package a messy research journey into a neat-and-tidy reporting

guideline format.
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Chapter 5

Describing who visits EQUATOR’s
website for disseminating reporting

guidelines, and how visitors use it

5.1 Introduction

When trying to book their COVID vaccine booster, a relative gave up because they could
not understand the website booking process. When interventions rely on a website
their success relies, in part, on whether people can easily understand and use that web-
site. The same is true for reporting guidelines which are disseminated through a num-
ber of webpages like journal author guidelines, guideline-specific websites, and the fo-

cus of this chapter; the EQUATOR Network’s website.

EQUATOR’s organisational aims include maintaining a “comprehensive collection of
online resources providing up-to-date information, tools and other materials related to
health research reporting” and to assist in the “dissemination and implementation of
robust reporting guidelines”. The website is the face of this “comprehensive collection”
and is key to dissemination. The website’s annual traffic has increased from 100,000

users to almost 1 million over the last 10 years, attracting visitors from all around the



Chapter 5. Describing who visits EQUATOR’s website for disseminating reporting
108
guidelines, and how visitors use it

world. For context, the International Association of Scientific, Technical, and Medi-
cal Publishers estimated that 11 million people worked in research and development
in 2018 [136]. Whilst these numbers will have grown since, they suggest that EQUA-
TOR’s website traffic numbers are within a single order of magnitude of its potential
audience size. This is impressive, especially considering how the website was built on
a shoestring budget and without any in-house expertise in software, design, or user ex-

perience.

Despite the website’s success and rising importance within the medical publishing
ecosystem, there has never been a formal investigation into how successfully the
website contributes towards EQUATOR’s aim of disseminating reporting guidelines.
In chapter 4 I found two studies exploring authors’ awareness of EQUATOR and its

website [110,128], but no studies asked authors whether they found it easy to use.

I wanted to explore how well EQUATOR’s website was serving the organisation’s aim of
disseminating reporting guidelines, because I expected my findings to extend or add
context to the lists of influences I identified in chapters 3 and 4. My objectives were to

answer the following questions:

1. How many people visit the website each year?

2. What countries are visitors from, and how does this compare with the global dis-
tribution of researchers?

How often do visitors come back?

How do visitors get to the website?

Do visitors engage with the website?

What content do visitors view?

What reporting guideline database records do visitors view?

How many visitors continue to access guidance on a third party site?

© ® N o 9 &~ w

How many visitors access publications vs. checklists?

10. Do authors manage to achieve or find what they wanted?
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5.2 Methods

Assessing how effectively a website contributes towards an organisation’s objectives is
generally referred to as a website service evaluation, although there is no standard def-
inition nor approach [137]. Some evaluations use in-depth qualitative methods like
interviews, card-sorting, and observed browsing or task completion. In chapter 10 I
describe how I use some of these techniques but at this stage I wanted to perform a
broad descriptive exploration of user activity examining the types of users, where they
come from, and how they interacted with the website, and so I decided to use a suite
of commonly used software tools: Google Analytics, Google Tag Manager, and a survey
tool called Popup Smart. These are described in Table 5.1 along with some of the core

vocabulary they use.

TABLE 5.1: Definitions of terms used in this chapter

Term Definition

Reporting guideline EQUATOR maintains a database of reporting guidelines. Each

database record database entry is viewable as a webpage that displays the
name of the guideline, bibliographic data, meta data, and
links to the associated publications and files. The database
page does not include the guidance itself.

Google Analytics A web analytics service that tracks and reports on how many
people visit a website and how they interact with it.

Google Tag Manager A system that allows you to “inject” code into a website to

facilitate custom analytics.

Google Search A service that allows website owners to check how Google’s

Console search engine indexes a website and to optimise its visibility.

Popup Smart A service for adding surveys to websites and to control when
they appear.

User A person visiting the website (or, more specifically, a unique

browser cookie).

Session A single visit where one or more pages are viewed.
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Term Definition

Bounce A session where a user visits a single page and performs no
actions. In our setup, we considered outbound link clicks to
guideline articles to be actions (because we want authors to
click through to guidance). So if a user visited a reporting
guideline database record and then immediately clicked an
outbound link to a guidance publication, this would not be
counted as a bounce.

Bounce Rate The ratio of bounce sessions to total sessions within a given

time duration.

Google Analytics [138] is a web analytics service that helps website owners track and
understand users’ activity. Used by 85% of websites globally, it is the most popular web
analytics service by far [139]. EQUATOR has used Google Analytics to collect data since
creating their website. Mostly they use the data to report high level impact metrics to
funders (such as number of visitors) but they have never used it to evaluate their website

in depth.

There are a huge number of metrics you can consider when evaluating a website;
Google Analytics collects over 50 by default [140,141], and Google Tag Manager [142] al-
lows you to collect additional custom metrics. My first seven research questions could
be explored using Google Analytics default data collection settings. Questions eight
and nine could not: Google Analytics recorded which reporting guideline database
records visitors looked at, but not how many people went on to view guidance on
third party websites, or whether visitors went on to view checklists or full guidance.
Therefore I used Google Tag Manager to create two custom metrics: one to count
when visitors downloaded a reporting checklist file, and another to count when visitors

accessed a third party website.

The tenth question required exploring whether website users were able to access the

right resource. Although Google Analytics could tell me what pages visitors access, it
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could not tell me what they needed, or why. To explore this, I decided to use PopupS-
mart [143] to build an exit survey (an online questionnaire that pops up when a user
appears to be leaving the website). I did not want to annoy users or block them from
using the website, and I wanted to keep the survey short in the hope of maximizing re-
pose rate, and so I decided to limit the survey to a single question. I decided to use an

open ended question in the hope of receiving richer responses.

When deciding what this question should be I consulted reporting guideline experts
from the UK EQUATOR Centre who are responsible for maintaining the website. We
decided against asking “What were you looking for today?” as that would not tell us
whether users had found what they needed. We considered “How easy was it to find
what you were looking for?” but decided it was too closed, the word “easy” was too
subjective, and it assumed too much about the users’ intent. Instead, given that the
questionnaire would only appear as users prepared to leave the site, we decided to ask
“Why are you leaving?”. We intended to add narrower follow up questions in the future,
depending on the responses to this initial, broad question. We hoped the open ques-
tion would cater to all users, whether or not they found what they needed, or whether
they were leaving for any other reason. For example, one EQUATOR member joked “We
might get answers like ‘because it was not the right website I was looking for, I was look-

ing for geography websites’...! haha” (spoiler alert: this was not far off the mark!).

5.3 Results

5.3.1 How many people visit the website?

830 134 users visited equator-network.org in 2021 (see Table 5.2), 150,000 more than the

previous year, thus continuing growth seen since attracting 20,000 visitors in 2008.

5.3.2 What countries are visitors from, and how does this compare with

the global distribution of researchers?

See table Table 5.2 for users by country. A third of users were from the United States or
United Kingdom. The geographic distribution of users didn't always align with global

publishing trends. For example, Brazil accounted for the same proportion of users as
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the UK (7%) despite producing far fewer citable, medical documents [144]. Conversely,
China produces twice as many citable documents as the UK but accounts for only 5% of
users. Two fifths of users had their browsers set to a language other than English (Table

4), most frequently Portuguese, Chinese, and Spanish.

5.3.3 How often do visitors come back?

Google Analytics classified almost all users as new (see Table 5.2), which means they
had not visited the site within the previous 2 years (the default expiry limit for Google

Analytics cookies). Most users only visited the site once within 2021.

TABLE 5.2: User demographics equator-network.org for the year 2021.
*There are 105 English locales, including the United States, India, Ireland

etc.
Number % total users

Total users 830,134
Users who had not visited before 823,087 99%
Users by country (top 10)
United States 195,217 24%
United Kingdom 61,292 7%
Brazil 55,894 7%
China 41,628 5%
India 41,196 5%
Australia 30,647 4%
Canada 29,620 4%
Netherlands 25,426 3%
Germany 24,561 3%
Spain 23,020 3%
Users by browser language setting (top 10)
English (all varieties*) 498,286 60%
English (United States) 371,331 45%
English (Great Britain) 86,580 10%

Portuguese (Brazil) 50,172 6%
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Number % total users
Chinese 42,951 5%
Spanish 36,204 4%
French 14,708 2%
Dutch 14,331 2%
Spanish (Latin America and Caribbean) 14,259 2%
Japanese 13,381 2%
German 12,460 2%
Users by the number of sessions they made
within 2021
1 or more sessions 818,512 99%
2 or more sessions 176,570 21%
> 3 sessions 72,886 9%

5.3.4 How do visitors get to the website?

The source of half of the traffic was labelled as “unknown”, meaning that Google Analyt-
ics had no way of knowing where that traffic came from (see Table 5.3). Although this
could be because authors type the URL into their browser, or because they are clicking
hyperlinks within offline documents, I believe it is more likely a result of journals incor-
rectly linking to EQUATOR’s website (see discussion). A third of users arrive at the site
via a search engine. An eighth of traffic was explicitly labelled as referrals from other

websites, most commonly Wiley and Elsevier journals and Manuscript Central.

A third of sessions begin with users arriving on the home page (see Table 5.4). Most
other sessions begin with authors arriving directly on a reporting guideline database

record page.

5.3.5 Do visitors engage with the website?

Over half of sessions (53%) ended without the user interacting with the site at all (see
Table 5.3). Google Analytics calls this behaviour bouncing. Bounce behaviour was sim-

ilar regardless of which webpage user arrive on: 45% for the home page, >50% for most
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reporting guideline database record pages. Two thirds of sessions lasted less than 10

seconds, suggesting little interaction.

TABLE 5.3: Session information for EQUATOR-Network.org for the year
2021. A session is defined as group of user interactions that take place
within a given time frame. If a user visited the site twice within a year,
then that would appear as two sessions. A session ends after 30 minutes

of inactivity.
Number Percent

Number of sessions 1,209,420
Mean number of sessions per user 1.5
Number of sessions originating from...
a referral from another website 142,158 12%
a search engine 417,671 35%
unknown sources 590,659 49%
Number of sessions lasting. ..
< 10s 760,967 63%
<1 min 908,516 75%
Number of pages viewed within a session
0 1,451 0%
1 676,670 56%
2 223,864 19%
3 81,878 7%
4 or more 225,557 19%
Number of sessions ending without interaction 648,370 54%
Number of sessions including views of...
reporting guidelines 605,570 50%
landing page 411,429 34%
library 83,238 7%
toolkits 15,574 1%
study design info 15,268 1%

(All other categories of content were viewed in less

than 1% of sessions)
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TABLE 5.4: Web pages where visitors began their session and their bounce
rates between 1st of January and 1st of July 2022. Bounces are sessions
where a visitor leaves without interacting with the website at all.

Sessions starting  Percentage of total

Landing Page on page sessions Bounce rate
All pages 602,921 100% 53%
Home page 218,260 36% 45%
STROBE 68,274 11% 56%
PRISMA 29,398 5% 60%
Reporting guidelines 27,122 4% 40%
search page

CONSORT 24,615 4% 55%
COREQ 19,962 3% 73%
STARD 19,316 3% 57%
SRQR 12,039 2% 65%
CARE 10,759 2% 56%
TRIPOD 10,342 2% 58%

5.3.6 What content do visitors view?

Reporting guideline database record pages were viewed in half of all sessions (see Ta-
ble 5.3). The home page was viewed in a third of sessions. The rest of the website
is organised within the menu categories Library, Toolkits, Courses and Events, News,
Blog, Librarian Network, and Content. Hardly any of these categories received mean-
ingful traffic. Only 7% of sessions included a view of any page listed within the Library

category. All other content categories were viewed in 1% of sessions or fewer.

5.3.7 What guideline database records do visitors view?

There are over 500 reporting guidelines indexed in EQUATOR’s database, but few were
viewed regularly. STROBE was the most viewed reporting guideline, viewed in 110k out
of 600k sessions in the first 6 months of 2022. These numbers dropped rapidly: SQUIRE,

the tenth most viewed reporting guideline record, was viewed ten times less frequently
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than STROBE (see Table 5.5). Only 13 guideline database records were viewed in more
than 1% of sessions (more than 6,000 sessions in six months), all of which appear in the
list of “reporting guidelines for main study types” featured on EQUATOR’s home page
and in a side bar on all reporting guideline sub-pages. Only 65 reporting guideline pages
were viewed in more than 0.1% of sessions (more than 600 sessions in six months). The
remainder were viewed in hardly any sessions, or were only viewed by bots (software

that crawls web pages, often for search engine indexing purposes).

TABLE 5.5: How frequently reporting guideline pages were viewed and
resources accessed between the 1% of January 2022 — 1%t of July 2022.
Outbound links were mainly links to publications and files were mainly
checklists, but a few guidelines also have flow diagrams which were rarely
downloaded. The ten most accessed guidelines are shown.

Sessions where Users that
Reporting database page was Users that accessed accessed a
Guideline viewed an outbound link checklist
STROBE 110,910 2,502 38,780
PRISMA 50,146 17,240 15,522
CONSORT 45,832 2,465 13,862
COREQ 30,487 11,152 -
STARD 27,301 987 7,803
SRQR 26,132 10,035 -
CARE 21,892 8,761 8,350
TRIPOD 15,240 4,678 3,960
SPIRIT 11,108 3,985 3,244
SQUIRE 11,061 1,022 3,061

5.3.8 How many visitors continue to access guidance on a third party site?

Many users leave the reporting guideline database page without accessing any re-
sources. For example, the STROBE database record was viewed 110,000 times, but the
checklist only downloaded 30,000 times (~1 in 3) and the link to the full guidance was
only clicked 2,500 times (~1 in 44). Overall, only around 1 in 4 users end up clicking a

link that will direct them to a checklist or guideline publication (see Table 5.5).
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5.3.9 How many visitors access publications vs. checklists?

Of the ten most viewed reporting guideline database pages, all except COREQ and SRQR
offer downloadable checklists. For STROBE, STARD, CONSORT, and SQUIRE, the check-
list links are clicked more often than links to the full guidance (15:1, 8:1, 6:1, and 3:1
respectively). For PRISMA, CARE, TRIPOD, SPIRIT, link clicks to each resource are more

similar (around 1:1).

5.3.10 Survey data suggest some visitors may not understand what the

website is about, and may not find it useful

Our survey received 33 responses in 2 weeks (see Table 5.6), after being viewed by 25,660

people, (a response rate of 0.1%).

A few responses indicated clearly that the user had found what they were looking for;
“got what I was looking for!” wrote one user, “found what I needed!” wrote another.
Other users had not been so successful, writing “Could not find what I needed”, “I can-
not find the guidance that I seek”, “I don't see what I want”, and “could not find any
reporting guidelines for reporting guidelines (specifically, abstracts for reporting guide-
lines)”. Some visitors voiced frustration with the website (“i did not under stand any

thing”, “The site is very complex”, “Too big a mess”).

Some users hinted at why they were on the website; e.g., “to get reporting guidelines”,
“a tool called standard for reporting qualitative research”. One user wrote “word format
would be more easy to fulfil”, suggesting they had been looking for a checklist. Others
clearly didn't understand what the EQUATOR website was about. Two authors seemed
to be looking for requirements for specific journals: one wrote “format for paper sub-
mission to Hindawi”, and another wrote “awful site. I just want to know the require-
ments in terms of number of words and format for a submission and cannot seem to
find this anywhere”. Another author was looking for a “quality of life questionnaire”,
another for “scientific research”. More cryptically, one visitor simply wrote “ALGERIA”,
another “Germany” (perhaps EQUATOR staff were correct to worry that their website

could be mistaken as a geography resource).
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Some users voiced frustration with the survey itself (“do something about your annoy-
ing pop up!”). Wary of annoying users and given the poor response rate I decided to

take the survey down instead of modifying it.

TABLE 5.6: Survey responses to the question “Why are you leaving?”

Survey responses

qualitive

word format would be more easy to fulfil

I've just arrived, actually. As I started to look at the page content, this message was
thrust in my face - why is it that websites so often ask immediately for feedback on
material the viewer hasn't yet had a chance to explore?

[ am Research

You are perfect Thanks

format for paper submission in Hindawi

I cannot find the guidance that I seek. The site is very complex.

I'm not, so you might want to do something about your annoying pop up!

I could not find any reporting guidelines for reporting guidelines (specifically,
abstracts for reporting guidelines)

awful site. I just want to know the requirements in terms of number of words and
format for a submission and cannot seem to find this anywhere

i did not under stand any thing

ALGERIA

to get reporting guidelines

scientific research

I just needed the URL to recommend the site to someone else.

Found what I needed!

because I am in the wrong place

[ am not eligible

No desired

I got what I was looking for! Thank you )

Could not find what I needed
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Survey responses

relevant titlke is not found

Disefio y validacién de un nuevo registro clinico de enfermeria, para la continuidad de
los cuidados y seguridad del paciente en hemodiélisis

I just got here?

Following a link in the website to a different page on the guidelines

dont ask that

Great!

germany

Too big a mess

link doesn’t work

not relevant

quality of life questionnaire

there is another tool called standard for reporting qualitative research. I want that tool

because it is development is better than this.

5.4 Discussion

A core objective of the EQUATOR Network website is to help the global research com-
munity to find and access reporting guidelines. My aim in this chapter was to explore
how well the website serves that objective. Over 800,000 people visited the website in
2021, thus EQUATOR have been successful in obtaining visitors. However, once they
arrive, few visitors engage with the website meaningfully. Half leave within seconds
without engaging at all, and even those that stay longer rarely return. The survey re-
sponses suggest some users do not understand what the website is about or how to
find what they need. Other than the reporting guideline pages, most of the content on
EQUATOR’s website is rarely accessed. Only 1 in 4 visitors click a link to a checklist or to
a guideline’s PubMed page. Fewer users would end up reaching the full guideline from
this PubMed page, as users would have to access the published article (which may be
paywalled), and then find the guidance within the publication itself which can be hid-

den in a table or supplement. Together, these data suggest the website has huge room
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for improvement.

These findings add support to influences I identified in my qualitative evidence syn-
thesis in chapter 3 and, conversely, my synthesis offers possible explanation for some
findings in this chapter. My synthesis found that authors may primarily use checklists
and rarely (if ever) read the full guidance. The data in this study support this theory.
Many authors do appear to access checklists over and above full guidance. This could
be their intention, or it could be because EQUATOR places links to checklists at the top
of reporting guideline database record pages, making them more prominent than links
to full guidance. Either way, guideline developers should be aware that checklists may
be the primary way that authors interact with the guidance, and so checklists should
link to the full guidance, and should include key information about the guideline like

its aim, scope, and how it is intended to be used.

My thematic synthesis suggested some authors may struggle to find the most appropri-
ate guideline for their research. Some of the survey responses echoed this influence. Be-
sides these survey responses, I had no way of knowing which reporting guideline would
have been most appropriate for each visitor, but indirect evidence comes from the fact
that very few guidelines receive any meaningful traffic. Only 13 guideline database
records were viewed in more than 1% of visits. The remaining guidelines form a long
tail, with some guidelines receiving no traffic at all. Of course, some guidelines will
naturally be accessed more often (most people would expect general guidance for sys-
tematic reviews to be accessed more than, say, guidance for eye-tracking studies in den-
tistry), and guidelines endorsed by journals will attract more visits than un-endorsed
guidelines. But the severity of the skew suggests that authors may not be discovering
guidance that is most appropriate for them. Alternatively, a cynic may interpret this

skew as evidence that some reporting guidelines simply aren’t useful.

My evidence synthesis also found that authors may not know what reporting guidelines
are, why they are useful, or may choose not to use them if the costs outweigh the bene-
fits. These could explain some of the poor engagement seen in this study. If visitors do
not know what reporting guidelines are then they may also not understand the purpose

of a website that exists to disseminate those guidelines. If the website looks confusing
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(as suggested by some survey responses), then perhaps visitors expect the costs of us-
ing it (time and effort) outweigh the benefits they might get, if any. The data from this
study are not sufficient to draw any conclusions here: although they show engagement
is poor, the data do not explain why or how it could be improved. This brings me to the

first limitation of this study.

5.4.1 Limitations

Ultimately, numbers can only tell you so much. There are many possible reasons for
poor engagement. Perhaps the website’s content or structure is too complex, perhaps
the design puts people off. These reasons could be explored qualitatively using inter-

views or think aloud.

One way to infer why visitors come to the website and what they might be trying to
achieve is by looking at which website they were viewing previously. For example, if
lots of visitors arrive on EQUATOR'’s website after clicking a link within a journal’s sub-
mission system this would suggest they are in the midst of submitting an article and
might be looking for a checklist. I had been hopeful that Google Analytics would tell
us this information. Unfortunately, half of the traffic comes from “unknown” sources.
Google Analytics labels traffic as “unknown” when it has no information about where
that traffic comes from. Although it’s possible that some of this traffic comes from links
within offline documents (e.g., PDF publications), it is likely that a most of this traffic
represents referral traffic from websites that are linking to EQUATOR using links that
start with http instead of https. When a secure website (with an address that starts with
https) links to a less secure address (starting with http), no referral data gets sent. EQUA-
TOR upgraded its website to use https years ago, but journals have continued to link to
EQUATOR using the old, less secure, http address. Hence a lot of traffic coming from
journals and submissions is being labelled as “unknown” and EQUATOR has no way of

knowing which journal or stage of submission those referrals are coming from.

Another potential limitation is that Google Analytics counts cookies, not people. If a vis-

itor clears their cookies between visits or uses multiple devices or browsers, the visitor
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will appear as multiple visitors. Cookies expire after 2 years by default. The proportion

of new vs. returning users is thus an overestimation but, nevertheless, still high.

A final limitation is that the data presented here cannot be used to draw comparisons
with other websites. For example, I was tempted to compare EQUATOR’s bounce rate
of 53% with eCommerce benchmarks (around 40%, from an analysis of 1068 European
eCommerce websites [145]). But this comparison isn't useful. EQUATOR’s website is
a free learning resource, not a shop, and its users are different in terms of who they
are, what they are trying to do, why they are doing it, and how they get to the website.
Consequently it’s not clear whether EQUATOR’s bounce rate should ideally be lower
than, higher than, or equivalent to eCommerce websites. Perhaps it could be useful to
compare EQUATOR’s website with similar learning resources but, as yet, I've not found

any with publicly available analytics.

5.4.2 Implications for future work

Whilst writing this chapter, potential ways to improve the website naturally occurred to
me and I will list some of those here. In my personal opinion, the website violates some
common usability heuristics: the design is unattractive, pages are crammed with text
and do not follow standard design principles (for example, the search button is situated
in a bizarre location). Any redesign should consider adhering to standard heuristics and
best practices. Qualitative research would help understand who is visiting the website,
their reasons for doing so, and their opinions and experiences of using it. This may shed
light on why so many visitors leave without engaging. Such research should include the
perspectives of non-native English speakers as a large proportion of visitors had their

browsers set to a language other than English.

Search engine optimisation could help EQUATOR reach more authors. To rank higher
in search engines, EQUATOR could add metadata, optimise their website for mobile
phones, and take advantage of Google Search’s featured snippets and description fea-
tures. EQUATOR could consider optimising for keywords that may help catch authors
at earlier stages of writing. Google Search Console (a Google product that allows web-

site owners to view how their site performs in Google searches) shows that when users
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search for “STROBE guidelines,” EQUATOR’s site appears at the top of search results
and 36% click this result. However, if a user searches for “how to write an epidemio-
logical report,” EQUATOR drops to 29" place with a click rate of 0%. EQUATOR could
optimise its website to attract naive authors at an early stage of writing who may not

know guideline acronyms.

Optimizing pages for searchability might also help visitors discover content on the site.
Currently only 13 reporting guidelines receive meaningful traffic. The rest of EQUA-
TOR’s massive website goes largely unvisited. EQUATOR could consider reorganising

content to make it easier to find, or pruning dead-weight to simplify the website.

EQUATOR could also ask journals and submission systems to update how they link to
EQUATOR’s website. This would result in more correct referral data. This data would
tell EQUATOR which journals are successfully recommending reporting guidelines and
it would allow EQUATOR to infer visitors’ intentions. For example, traffic from submis-
sion systems may signify authors who are in the very late stages of writing, and may be

seeking a checklist.

These ideas — usability heuristics evaluations, search optimization, and updating links
— came to mind as I wrote this chapter. However, in my introduction I declared that I
wanted to avoid this kind of ad-hoc ideation. These first three chapters had helped me
systematically explore and understand authors’ experience of reporting guidelines and
some of the influences affecting adherence. These influences were a jumble. Some were
characteristics of the guidelines themselves (e.g., whether they are easy to understand),
the websites disseminating them (e.g., whether they are easy to find and navigate), the
authors using guidelines (e.g., their experience in writing). Others pertained to time and
context (e.g., discovering guidelines at the point of publication vs drafting), to believed
or perceived costs and benefits, and the expectations and policies of others. At this
point in my DPhil I needed to make sense of this jumble and begin to systematically
identify ways to address influences. I describe this journey in the next 4 chapters, which

begin with how I chose a framework to help me.
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5.4.3 Conclusions

This chapter presents a first step in evaluating the EQUATOR Network’s website. These
data will be a useful baseline against which to compare future changes. The findings
add support to some of the influences I identified in chapters 3 and 4, and demonstrate
how some of those influences apply to EQUATOR’s website. This context will be use-
ful when considering possibilities to address influences, which is the subject of later

chapters.

5.5 Reflections on this chapter

At first my supervisors could not understand why I wanted to write this chapter, or why
I wanted to look at the EQUATOR website all. I was warned that a website “is not an in-
tervention”. I do not think they realised how significant their website was (in attracting
many visitors) or how much it could be improved. Besides reporting visitor numbers
to funders, EQUATOR made little use of their Google Analytics data and had no idea
where visitors were coming from, what content they accessed, or how long they stayed.
As a software developer these questions were marketing 1-0-1 to me, but I had to avoid
jargon like “conversion rates” or “acquisition funnels” as these projected an image of
corporate analysis and not research. It took a while for me to learn how to position this
chapter and to convince my supervisors it belonged in a thesis. Eventually I believe I
succeeded, and I smiled when a supervisor later commented with an echo of my own
words: “is it worth reminding the reader that the EQUATOR website and its contents are
an intervention to improve transparency and research integrity?”. I'm glad I succeeded,
as the findings from this chapter went on to influence discussions in my workshops
with EQUATOR staff in chapter 7, my design choices in chapter 9, and were echoed by

participants I interviewed in chapter 10.
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Part Il

Identifying and implementing

intervention changes
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Chapter 6

Selecting the Behaviour Change

Wheel framework

In my introduction chapter I argued that reporting guidelines are part of a system. In
chapters 3 - 5 I explored authors’ experiences of reporting guidelines and what might
influence adherence. Some influences were inherent to the guidelines to themselves
or the authors using them, whereas others originated from other parts of the system
through which reporting guidelines are disseminated, such as other people, policies, or
websites. Until now, I had not used a framework to guide my inquiry, and I had grouped
themes in ways I felt would be useful to guideline developers, but these groupings be-
came less useful once it came to unpicking and addressing influences. For example,
in chapter 3 my analytic theme “using reporting guidelines has costs, and researchers
may not feel that benefits outweigh the costs” felt like a useful and interesting way to
summarise 14 codes, including the costs themselves (time, lengthy manuscripts), the
perception of those costs, and how they compare to perceived benefits. But in real-
ity these codes are different problems requiring different solutions. In this chapter, I
explain how I chose a framework to help me unpick my findings from chapters 3 - 5,

understand what drives them, and to identify ways to address them.

I considered the MRC guidance for developing and evaluating complex interventions

[146] and the Person Based Approach (PBA) [147]. Both emphasise the importance
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of understanding context, evidencing needs, and iterative evaluation and refinement.
Both recommend involving stakeholders and the intervention recipients. I have ad-
hered to these principles in my thesis: in chapters 3 - 5 I collected evidence for needs
and context, in chapters 7, 8, and 10 I explain how I involved stakeholders and users,
and in chapters 10 and 11 I explain how I refined the intervention in response to author

feedback and possible next steps for iterative development.

However, at this stage in my DPhil my aim was to address the influences I had identified
and described in chapters 3 - 5. Neither the MRC guidelines nor the PBA advise you how
to do this directly. Instead, they encourage intervention designers to theorise how the
intervention is working. To do this, designers need to select a theoretical framework.
First I considered the Theoretical Domains Framework (TDF) [148,149]. The TDF was
developed to help implementation researchers identify what influences the behaviour
of health professionals and patients. It was made by synthesising 33 theories of be-
haviour and behaviour change into 14 domains. These domains cover the cognitive,
affective, social, and environmental influences on behaviour. The TDF and its accom-
panying guide [150] are useful, but they require considerable understanding of psycho-
logical constructs that might not be familiar to non-behavioural experts, and although
the TDF helps designers understand what influences behaviour, there is little guidance

on how to then go about changing behaviour.

The Behaviour Change Wheel (BCW) [151] addresses these limitations. It is designed
for “policy makers, intervention designers, researchers and practitioners. .. from a wide
range of disciplines with varying levels of expertise”. It was made by synthesizing 19
existing frameworks. In doing so, Michie et al. [151] ensured the BCW is comprehen-
sive (it covers all intervention options), conceptually coherent (category members are
of the same type), and linked to an overarching model of behaviour. This was one of
their core objectives, as prevailing frameworks at the time lacked these qualities. For ex-
ample, they criticise MINDSPACE [152] (once popular amongst UK policy makers) for
not including all intervention types and for conflating psychological constructs with

mechanisms of action and modes or delivery.

The BCW's core is the COM-B model of behaviour which is simpler and more intuitive
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than the TDF and stands for Capability, Opportunity, Motivation and Behaviour. These
are defined in Table 6.1 but, briefly; capability includes having the required knowledge,
skills, stamina, and physical strength; opportunity includes the necessary resources
such as time, materials, or reminders; and motivation means having the required inten-
tions, beliefs, wants and needs to perform the behaviour. When making COM-B, Michie
et al. began with motivation, defined as: “brain processes that energise and direct be-
haviour” [153]. Their next step was “to consider the minimum number of additional
factors needed to account for whether change in the behavioural target would occur,
given sufficient motivation” [151]. They used a US consensus meeting of behavioural
theorists [154] and a centuries-old principle of criminal law: that to prove guilt one
must show means or capability, opportunity, and motive. Michie et al. argued that the
“‘common conclusion from these two separate strands of thought lends confidence to
this model of behaviour”[151], and they added further confidence by mapping COM-B
to the TDE When describing COM-B, Michie et al. explain how the components capabil-
ity, opportunity, and motivation interact with each other to generate behaviour which,

in turn, may influence these components in a circular way. (See Figure 6.1)

Capability 4
4
l Motivation j _/ Behaviour

Opportunity

FIGURE 6.1: The COM-B system for understanding behaviour, repro-
duced from Michie et al. [151] used under Creative Commons Attribution
License

Changing behaviour requires altering one or more of these components and the BCW

goes beyond the TDF by helping intervention designers select options to achieve this.
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Service provisio®

FIGURE 6.2: The Behaviour Change Wheel for designing behaviour

change interventions. The innermost ring is the COM-B model for un-

derstanding behaviour, the middle ring are intervention functions, and

the outer ring are policy categories. Reproduced from Michie et al. [151]
used under Creative Commons Attribution License
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The wheel’s middle ring contains intervention functions, defined as “broad categories
of means by which an intervention can change behaviour” [155]. An intervention may
have multiple functions. For example, a television advert about drink driving may ed-
ucate its audience with information about alcohol limits and persuade using emotive
imagery. In this example, education is being used as an intervention function to target
psychological capability (teaching people how much they can safely drink before driv-
ing) and persuasion is being used to target motivation (targeting people’s emotions to
make them less likely to want to engage in drink driving). The functions you choose
depend on the behavioural drivers you are trying to target. Intervention functions are

described in Table 6.2.

Having decided what functions your intervention needs, the guide helps you decide
how to implement them with policy categories, defined as “types of decisions made by
authorities that help to support and enact the interventions” [155]. Categories include
communication/marketing, guidelines, regulation, and service provision, as described

in Table 6.3.

Recognizing that intervention designers come from various disciplines and places of
work, and that not all will have experience in applying behaviour change theory, Michie
et al. published a book to help designers apply the BCW [155]. This book contains sug-
gested steps, exercises, and worksheets. In the next chapter, I describe how I used this
approach to guide reporting guideline experts from the UK EQUATOR Centre through
applying the BCW.

TABLE 6.1: COM-B model components and examples, reproduced from
Michie et al. [151] used under Creative Commons Attribution License

Component Definition Example

Physical Physical skill, strength, or Having the skill to take a blood
capability stamina sample

Psychological Knowledge or psychological Understanding the impact of
capability skills, strength, or stamina to carbon dioxide on the

engage in the necessary mental

processes

environment
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Component Definition Example
Physical Opportunity offered by the Being able to go running
opportunity environment involving time, because one owns appropriate
resources, locations, cues, shoes
physical ‘affordance’
Social Opportunity afforded by Being able to smoke in the
opportunity interpersonal influences, social ~ house of someone who smokes
cues and cultural norms that but not in the middle of a board
influence the way that we think = meeting
about things, e.g., the words and
concepts that make up our
language
Reflective Reflective processes involving Intending to stop smoking
motivation plans (self-conscious intentions)
and evaluations (beliefs about
what is good and bad)
Automatic Automatic process involving Feeling anticipated pleasure at
motivation emotional reactions, desires the prospect of eating a piece of
(wants and needs), impulses, chocolate cake
inhibitions, drive states and
reflex responses
TABLE 6.2: Intervention function definitions and examples, reproduced
from Michie et al. [151] used under Creative Commons Attribution Li-
cense
Intervention
Function Definition Example
Education Increasing knowledge or Providing information to
understanding promote healthy eating
Persuasion Using information to induce Using imagery to motivate

positive or negative feelings or

stimulate action

increases in physical activity
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Intervention
Function Definition Example
Incentivisation = Creating an expectation of Using prize draws to induce
reward attempts to stop smoking
Coercion Creating an expectation of Raising the financial cost to
punishment or cost reduce excessive alcohol
consumption
Training Imparting skills Advanced driver training to
increase safe driving
Restriction Using rules to reduce the Prohibiting sales of solvents to

opportunity to engage in the people under 18 to reduce use
target behaviour (or to increase  for intoxication

the target behaviour by reducing

the opportunity to engage in

competing behaviours)

Environmental = Changing the physical or social =~ Providing on-screen prompts for

restructuring context GPs to ask about smoking
behaviour
Modelling Providing an example for people Using TV drama scenes
to aspire to or imitate involving safe-sex practices to

increase condom use
Enablement Increasing means/reducing Behavioural support for
barriers to increase capability smoking cessation, medication
(beyond education and training) for cognitive deficits, surgery to
or opportunity (beyond reduce obesity, prosthesis to

environmental restructuring) promote physical activity
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TABLE 6.3: Policy categories, reproduced from Michie et al. [151] used
under Creative Commons Attribution License

Policy Category Definition Example

Communication Using print, electronic, Conducting mass media

/ marketing telephonic or broadcast media campaigns

Guidelines Creating documents that Producing and disseminating
recommend or mandate treatment protocols.

practice. This includes changes
to service provision

Fiscal measures Using the tax system to reduce Increasing duty or increasing

or increase the financial cost anti-smuggling activities
Legislation Making or changing laws Prohibiting sale or use
Environmental  Designing and/or controlling Establishing support services in
/ social the physical or social workplaces, communities etc.
planning environment

6.1 Reflections on this chapter

At this point in my thesis I had my transfer of status. It was a pivotal moment where I
began to view reporting guidelines differently, Charlotte Albury joined my supervision

team, and the direction of my thesis took a qualitative turn.

In my introductory chapter I presented why I view reporting guidelines to be part of a
complex behaviour change intervention, but I have not always viewed them this way.
When I first discovered reporting guidelines in 2014, I would have described them sim-
ply as recommendations for authors to adhere to when writing-up research. I would
have talked about checklists, full guidance, and journal policies. But I would not have
zoomed in to the details of those parts: I would not have scrutinised the contents of
resources, their design, nor the intricacies of editorial policy. I also would not have
zoomed out to view the broader picture of how guidelines are created and disseminated,

or the connections between these parts.
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But after reading accounts of authors struggling with the guidance content, access, for-
mats, workflows, confidence, and the behaviour of others, I began to see things differ-
ently. Instead of revering guidelines as perfect publications set in stone, I began to see
them as resources whose content, structure, and layout could be optimised. I began to
see details; how a single word could lead to confusion, the nuances between standards
and recommendations, between drafting, revising, and checking manuscripts. Beyond
the guidelines themselves, I began to see the broader system that creates and dissem-
inates them. I began to recognise the complexity arising from the number of different
stakeholders involved, differences between guidelines, the skills and prior knowledge
an author must have to act on the guidance, and variation in how, when, and why guide-

lines are used.

This simultaneous zoom-in and zoom-out felt confusing, and I struggled to communi-
cate my thoughts to my initial supervision team - Gary, Jen and Michael - who worked
for EQUATOR and shared a different, perhaps more traditional, view of reporting guide-

lines.

Discovering the MRC guidance for complex interventions was my first turning point.
Its description of complexity resonated and helped me understand how an interven-
tion could be a system, not just a single thing. From there, I discovered the world of
behaviour change and took a few tentative steps. My transfer assessors foresaw my the-
sis becoming increasingly qualitative, felt I would benefit from a qualitative supervisor,
and recommended Charlotte Albury. Charlotte’s expertise emboldened my exploration
of methods less familiar to EQUATOR and I, and under her guidance my tentative steps

into qualitative behaviour change territory became more certain.
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Chapter 7

Following the behaviour change
wheel guide: Workshops with

reporting guideline experts

7.1 Introduction

Having identified influences affecting whether authors adhere to reporting guidelines
(chapters 3 - 5) and selected the Behaviour Change Wheel as a framework [151] (chapter
6), my next step was to use the framework to unpick these influences, diagnose what
drives them and how they could be addressed. In my introduction I describe how the
reporting guideline system grew organically and I justified why I wanted to redesign this

system and the guidelines themselves using evidence and behaviour change theory.

In “The Behaviour Change Wheel - A Guide To Designing Interventions”[155], Michie et
al. suggest eight steps to help intervention designers understand behaviour and identify
intervention and implementation options. The guide is aimed at intervention design-
ers who are not behaviour science specialists, and so offered a practical way to include
stakeholders from the reporting guideline ecosystem. I wanted to do this because I ex-

pected that input from experts with intimate knowledge of reporting guidelines would
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lead to more ideas, and that these ideas may be more likely to gain traction and have

impact.

I had to be mindful of how much time I could expect stakeholders to give to my project.
The eight stages outlined by Michie et al. would take many hours and require back-
ground familiarity with the COM-B model, intervention functions and policy categories.
This seemed like too much to ask of strangers uninvested in this work, and so I decided
to begin by involving reporting guideline experts with whom I already had a relation-
ship, and who were already interested in the project: members of the UK EQUATOR
Centre. See chapter 1 for an introduction to the EQUATOR Network, and see chapters 8

and 10 for how I sought input from wider stakeholders and authors later.

In this chapter, I describe how I led members of the UK EQUATOR Centre through the
intervention design process outlined in “The Behaviour Change Wheel - A Guide To De-

signing Interventions”[155]. I describe the methods and results for each stage in turn.

7.2 Methods

Of the 7 members of the UK EQUATOR Centre I invited, 6 took part in the workshops.
These members had experience in developing and disseminating reporting guidelines,

and in training authors how to use them.

I led the workshops and actively participated too. I felt justified drawing on my own
experience from my earlier DPhil work, as an author, and developer of tools to help
authors (see chapter 2). Together, we completed online worksheets from Michie
et al's book @[155]. Hence my paradigm was constructivist in that knowledge was
“constructed between inquirer and participant through the inquiry process itself”[156].
Constructivism “rejects the idea that there is objective knowledge in some external real-
ity for the researcher to retrieve mechanistically” and instead, “the researcher’s values
and dispositions influence the knowledge that is constructed through interaction with

the phenomenon and participants in the inquiry”[156].

On one hand I expected that my experience would be an asset, and would contribute

to our aim of understanding and addressing the phenomena we were interested in. On
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the other hand, I wanted to ensure that my opinions did not restrict the group, that I re-
mained open-minded, and that I captured the thoughts of other workshop participants
accurately. And so I used a number of established techniques to enhance trustworthi-

ness and facilitate discussion.

I used Lincoln and Guba’s criteria for trustworthiness [157], which asserts that for a
study to be trustworthy, the researcher must show that the findings are credible (‘true’),
transferable (applicable to other contexts), dependable (consistent and repeatable),
and confirmable (shaped by participants, not by the researcher’s bias or motivation). I

describe the techniques I used to achieve each criterion in Table 7.1.

TABLE 7.1: Techniques for establishing trustworthiness. Based on Lin-
coln and Guba’s Evaluative Criteria [157]

TECHNIQUE IMPLEMENTATION

Techniques for

establishing credibility

Member-checking Lincoln and Guba argue that member checking is the most
important way to the establish validity of an account [157].
All workshop participants could edit the worksheets
during and after each workshop. At the end of each
session, I would invite workshop participants to confirm
that their thoughts were reflected in the file, and I invited
participants to comment on my written account of the
workshops.

Techniques for

establishing

transferability
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TECHNIQUE

Thick description

Techniques for
establishing
confirmability

Reflexivity

Audit trail

IMPLEMENTATION

Although perhaps most relevant to ethnographic studies, I
nevertheless drew on relevant aspects of ‘thick description’.
I encouraged participants to describe ideas in detail and to
document disagreement and context. Our aim was to
document ideas in sufficient detail so they could be
transferable across different reporting guidelines and

stakeholders.

I wrote down my own ideas before each workshop, and
made notes at the end of each workshop to reflect on the
process. I would invite participants to consider the
worksheet on their own or in pairs. I did this so that
everybody would engage with the task and have an
opportunity to think before being influenced by others. We
then discussed ideas as a group, with members agreeing,
disagreeing, and bouncing off each other. I withheld my
own ideas until the end of a session or task, whereupon I
would invite discussion on any ideas that I felt hadn’t been
covered already. This allowed me to contribute my
experience from previous DPhil work, as an author, and as
a software developer and give others a chance to discuss
my thoughts, without biasing or narrowing discussion.

All worksheets were stored on the University One Drive
account which performs automatic saves and versioning.
This created an audit trail which meant I could look at how
a worksheet changed over time as participants added and

edited content.
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To encourage open discussion, I encouraged participants to rise above their own pre-
conceptions and reassured them that there were no wrong answers, that all ideas were
valid and should be documented. To facilitate rich discussion [158] I used open-ended
questioning, left space for participants to talk, and followed Michie et al.’s worksheets

which structure inquiry around frameworks, models, and taxonomies.

We met 7 times between December 2021 and May 2022, and each online meeting lasted
around 2 hours. All participants had access to the Behaviour Change Wheel book. We
established some ground rules which were that no idea was a bad idea, we should
favour evidence over preconceptions, and that we should aspire to challenge our own
assumptions and be open minded as far as possible. We didn’t seek consensus. Instead,

we kept note of any disagreements that could not be resolved by discussion.

I explained the objectives and any background theory at the start of each step. I will
now summarise each step and our discussions. Our co-edited worksheets are included
in Appendices E-K. I purposefully use “we” in this chapter to reflect that my voice is

included.

7.2.1 Ethics

Oxford University’s Medical Sciences Interdivisional Research Ethics Committee judged

ethical approval unnecessary.

7.2.2 Reporting

I used SRQR [30] to draft and check this chapter (See appendix D).

7.3 Results

7.3.1 Step 1. Defining the problem in behavioural terms

Michie et al.’s first step is to define the problem in terms of who needs to do what. For
example, weight loss is not a behaviour, but increasing physical activity is, and could

be specified further as walking 10,000 steps a day. We were all in alignment here: we
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want researchers to include important details in their articles, in line with the relevant

reporting guidelines. Our notes from the workshop are in Appendix E.

7.3.2 Steps 2 & 3. Selecting and defining the target behaviour

“Behaviours do not exist in a vacuum but occur within the context of other behaviours
of the same or other individuals” write Michie et al. [155] when explaining that the
desired behaviour need not be the behaviour that you target. For instance, if you want
a child to eat more fruit (desired behaviour), you may seek to influence what food their

parent buys (target behaviour).

Step 2 involves generating a longlist of candidate target behaviours that could bring

about the desired behaviour, and then selecting which behaviour(s) to focus on.

We thought of many target behaviours involving authors, such as “reading the guid-
ance in full” or “studying guidance (in an abstract sense)”. We also considered targeting
people other than authors. For instance, “peer reviewers” and “editors” could “check
articles against guidelines [and] tell authors what is missing”, and supervisors could

“encourage” the use of guidelines.

This exercise helped us break down things that we had not questioned previously. For
instance, we were forced to define what we actually meant by a “reporting guideline”,
noting that guidance could be distributed across publications, checklists, or supple-
ments. We wanted people to “use the full guidance (often reported in an Example &

Elaboration document)” and “not just the checklist”.

Similarly, where we may previously have thought of “writing” as a single task, we began
to consider how authors could “use guidance when planning”, “drafting”, “editing [their
own work]”, or “checking”. We discussed how these behaviours required researchers to
be open-minded to assistance and wondered if we could encourage them to “ask for

help when writing”.

Ultimately we ended up with a longlist of 14 possible target behaviours, listed in Ap-

pendix E The next task was to narrow our longlist by considering:
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1. The expected impact if the behaviour were to be performed
2. How easy we expected behaviour change to be
3. The centrality of behaviour - how close it was to our desired behaviour

4. How easy the behaviour will be to measure

Criteria two, three, and four lead us to prioritise the behaviour of authors above that of
editors or peer reviewers. We felt authors to be central as ultimately they have control
over what gets written. Editors, peer reviewers and other stakeholders are less central
because all they can do is ask an author to edit their writing. We also felt that changing
the behaviour of editors and reviewers would be harder to instigate and to measure.
Although journal policies are easy to audit, the actual behaviour of the editorial team
and peer reviewers are not. In contrast, we felt authors’ behaviour was easier to measure
through literature audits, surveys, and web analytics for EQUATOR’s website. When
considering criteria one and two, we felt that authors were most likely to apply guidance
successfully if they used it early when writing. Our workshop notes for step 2 are in

Appendix E

Step three of the Behaviour Change Wheel involved bringing these thoughts together
and specifying the behaviour in more detail. Michie et al. suggest defining who needs
to perform the behaviour, what do they need to do, when will they do it, where will they
do it, how often will they do it, and with whom they will do it. Our final definition of our
target behaviour was: Researchers should use reporting guidance as early as possible
in their research pipeline. They will do this for every piece of research, at their place

of work, on their own but in the context of collaboration

We broke this key behaviour into two sub behaviours:

1. Engage with reporting guidelines as early as possible (i.e., access and read them)
and,

2. Apply the guidance to their writing as intended by the guideline developer.

By “research pipeline” we mean the many steps involved in a typical project which may
include ideation, designing, writing a protocol, obtaining funding and ethics permis-

sion, drafting a manuscript, editing a manuscript, submitting a manuscript. Instead of
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specifying which stage reporting guidance should be used, we decided to specify that
we want authors to use guidance as “early as possible”. We did this for a few reasons.
Firstly, guidelines differ in how easily they can be used for writing protocols or appli-
cations, not all disciplines have culture of writing and publishing protocols, and not
all research projects will begin with a written funding application, ethics application,
or protocol. Secondly, researchers will naturally come across reporting guidelines at
different stages of their work. Should a researcher discover a guideline at the point of
journal submission, then we would still want them to apply the guidance then, even
though this is a relatively late stage. But by specifying “as early as possible”, we declare
our hope that next time that same researcher may decide to use a guideline at an earlier

point.

By “apply”, we refer to using guidance to plan, write or edit a written description of re-
search (e.g., within a manuscript or application). By “the guidance” we mean the fullest
form of the reporting guideline available. Ideally this will be an example and elabora-
tion paper, but for some guidelines it will just be the checklist. Applying guidance may
include the use of tools like templates or checklists. Participants discussed specifying
“completing a reporting checklist” as a target behaviour, but decided against it as previ-
ous research showed that authors who complete checklists upon submission don’t nec-
essarily edit their manuscript or comply with guidelines. Participants also recognised
that focussing on checklists may be problematic because checklists appear administra-
tive, are used after a manuscript has been written, at which point authors are least able
or motivated to edit their work. Nevertheless, participants recognised that checklists
will continue to be an important part of how reporting guidance are disseminated, and

so they are included within the term “apply the guidance”, without being named.

We specified authors should apply guidance “as intended by the guideline developer”
because thematic synthesis revealed authors may misinterpret guidelines and believe

they are adhering when they are not. Our workshop notes for step 3 are in Appendix G.

Hence our target behaviour definition specifies the who, what, when, where, how of-
ten, and with whom but is broad enough to account for differences between reporting

guidelines and researchers’ working practices.
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7.3.3 Step 4. Identify what needs to change

This step involved identifying what needs to change in the person and/or environment
to achieve our target behaviour. Michie et al. [155] provide a questionnaire to facilitate
this step, called the COM-B Questionnaire, which asks you to consider each COM-B
domain in turn by considering 23 items like “To perform the target behaviour, authors

would. .. have to know more about why it was important”, “...have more time to do it”,

and “...have more support from others” etc.

Michie et al. [155] emphasise the importance of evidence in this step, recommending
that data should be “collected from as many relevant sources as possible” and “trian-
gulated”, as a consistent picture of behaviour from multiple sources will “increase con-
fidence in the analysis”. Consequently, after first brainstorming using the worksheet
(see appendix H), we went through the influences I identified in chapters 3 - 5 to sup-
port or refute our thoughts and to ensure we did not miss anything. We consolidated
our thoughts with my descriptive themes from my qualitative evidence synthesis, addi-
tional codes from my review of survey content, and my findings from evaluating EQUA-
TOR’s website into 32 influences that we felt needed to change for our target behaviour
to occur. We used the COM-B questionnaire to label each influence as being driven by
capability, opportunity, or motivation. We grouped thoughts and data so that each in-
fluence pertained to a single behavioural driver. I added context from our discussion
and my previous chapters where I felt appropriate. I circulated this list to workshop

attendees for comments and revisions. You can see this list in Appendix I.

7.3.4 Steps 5 & 6. Identify Intervention Functions and Policy Categories

Having defined our target behaviour and identified what needs to change for that be-
haviour to occur, the next step was to consider how to achieve those changes. Michie
et al. [155] stress the importance of “considering the full range” of possible interven-
tion functions and policy categories available. See chapter 6 for a fuller introduction
to these terms but, briefly, an intervention function is a “category of means by which
an intervention can change behaviour” and policy categories are options for deliver-
ing those functions. For example, the function modelling could be delivered through a

communication campaign or a service.
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Michie et al. [155] recommend using the APEASE criteria to prioritise options, which
stands for Affordability, Practicability, Efficacy, Acceptability, Side-effects, and Equity.
They note that whilst effectiveness is key, the other criteria must also be considered as

“behaviour change interventions operate within a social context”.

We saw enablement, education, training, persuasion, modelling, and environmental
restructuring as favourable intervention functions, ranking well on all APEASE criteria.
Of these, enablement was viewed as a particularly low-hanging fruit that would likely

be effective and welcomed by the research community.

We found the remaining intervention functions problematic. Incentivization and re-
striction (e.g., rewarding guideline adherence with funding or reduced article process-
ing charges, or punishing non-adherence by withholding these benefits) were seen as
inequitable because as long as guideline adherence is harder for some researchers than
others, less-experienced, poorly resourced researchers would be at a disadvantage, as
would those working in disciplines where reporting guidelines are poorly designed or
harder to apply. Conversely, we felt that enablement has potential to reduce existing
inequalities. In addition to being inequitable, participants voiced that restriction or
punishment would be unacceptable to researchers, as would coercion (the threat of
punishment). Furthermore, threats without enforcement may become known as point-

less administration, lose effectiveness, and erode trust.

Regarding policy categories, we saw environmental planning as the most affordable, ef-
fective, acceptable, safe, and equitable. When talking about the environment, we were
really talking about the digital environment, within which EQUATOR has control over
its own website but not websites or digital services run by others. Improving and ex-
tending the website was viewed as an affordable investment, that would be welcomed
by authors (thus acceptable), and a practical way to increase the proportion of authors

engaging with reporting guidelines that would increase equity without side effects.

We recognised communication as a favourable policy category that is already utilised.
Communication channels included the website, mailing lists, social media, confer-

ences, and publications. Whilst communication was rated as affordable, practicable,
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acceptable, safe, and equitable, its effectiveness may be limited. Although communica-
tion could promote awareness of reporting guidelines, what they are, and how they can
be used, EQUATOR members noted that the efficacy of a communications campaign
may be undermined if the campaign directs authors to a website that is difficult to use,
or guidelines that are difficult to access or understand. Thus communication on its

own might not be sufficient, unless proceeded by improving the digital environment.

Service provision was also favoured, as long as the service was financially sustainable.
So too were guidelines, specifically guidance to help reporting guideline developers cre-
ate and disseminate resources. Participants felt that legislation, regulation, and fiscal
measures would not be acceptable to researchers and were not practical options for

EQUATOR to use.

Our notes from steps 5 and 6 are in Appendices J and K.

7.3.5 Step 7. Identify behaviour change techniques

The aim of step 7 was to identify possible behaviour change techniques by systemati-
cally considering items from a taxonomy of 93 techniques [159] for each intervention
function chosen in step 5. Michie et al suggest doing it this way because “the process of
designing behaviour change interventions usually involves first of all determining the
broad approach that will be adopted and then working on the specifics of the interven-
tion design. For example, when attempting to reduce excessive antibiotic prescribing
one may decide that an educational intervention is the appropriate approach. Alter-
natively, one may seek to incentivise appropriate prescribing or in some way penalise
inappropriate prescribing. Once one has done this, one would decide on the specific
intervention components”. I interpret this passage as Michie et al. [155] suggesting
that intervention designers will select only one or two intervention functions, and then
consider all behaviour change techniques relevant to that function. However, picking a
“broad approach” didn't feel helpful to us. Given that a system already exists for dissem-
inating reporting guidance, we found ourselves considering how we could use multiple
intervention functions to refine this system. Consequently, because we were not limit-

ing our approach to one or two intervention functions, it meant we could not filter the
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list of behaviour change techniques and had to consider most of them.

Additionally, although the taxonomy is designed to be applicable to a range of contexts
and intervention types, it didn’t always feel like a perfect fit for our needs. Some tech-
niques are explicitly health-focussed (e.g., Body changes, Pharmacological support, and
Information about health consequences) whereas for others the link with health inter-
ventions came from the examples provided. For example, the technique practical so-
cial support lists the example of “Ask the partner of the patient to put their tablet on the
breakfast tray so that the patient remembers to take it”. It's not immediately obvious
how this technique could generalise to our target behaviour. The taxonomy develop-
ers perhaps acknowledge this limitation, suggesting in their discussion that the list can
be viewed as a “core” taxonomy that can be modified or extended according to context

[159].

Hence, given that we didn’t want to choose a “broad approach”, and given that this step
required familiarity with the taxonomy and how it can be adapted to our context, doing
this step with EQUATOR staff would have been very time consuming, as others have

also found [160]. EQUATOR staff asked for a more pragmatic approach.

Instead, I did this step on my own. I was well placed to do this because I was familiar
with the taxonomy and the Behaviour Change Wheel, I had led all workshops, and I
was most familiar with the influences we were trying to address. I went through each
intervention function the group had favoured in step 5 (Enablement, Education, Train-
ing, Persuasion, Modelling, and Environmental Restructuring), considered all relevant
behaviour change techniques, and used the APEASE criteria to choose ones I felt were

appropriate.

Whilst I did that, EQUATOR members considered each of our favoured intervention
functions and brainstormed 24 ideas to address the 32 influences identified in step 4. I
describe these ideas fully — alongside ideas captured through focus groups with other
stakeholders — in the next chapter. I then deduced the behaviour change techniques
these ideas used and cross checked them against my list of favoured behaviour change
techniques, adding any I had missed. The final list of 39 techniques is shown in Ta-

ble 7.2.



7.3. Results

149

TABLE 7.2: Favoured techniques from the Behaviour Change Technique
taxonomy v1.0 [159]

Intervention

Function

Possible Behaviour Change Techniques

Enablement Social support (practical)

Education

Training

Adding objects to the environment

Restructuring the physical environment (which I took to include the

digital environment)

Reduce negative emotions

Self-monitoring of outcome(s) of behaviour
Framing/reframing

Identification of self as role model

Salience of consequences

Anticipated regret

Vicarious consequences

Information about health consequences (which I took to mean

other people’s health)

Feedback on behaviour (e.g., feedback on guideline use)

Information about social and environmental consequences

Feedback on outcomes of the behaviour (e.g., feedback regarding

quality of reporting from editors, reviewers, or colleagues)

Self monitoring of outcome(s) of behaviour (e.g., checking one’s

own work against guidance)

Information about emotional consequences (e.g., telling authors

they how they will feel)

Information about others’ approval
Instruction on how to perform the behaviour
Demonstration of the behaviour

Feedback on the behaviour

Feedback on the outcome(s) of the behaviour

Self-monitoring of outcome(s) of the behaviour



Chapter 7. Following the behaviour change wheel guide: Workshops with reporting
150
guideline experts

Intervention
Function Possible Behaviour Change Techniques
Persuasion Credible source
Information about social and environmental consequences
Information about health consequences
Feedback on behaviour
Feedback on outcome(s) of the behaviour
Monitoring outcome(s) of behaviour by others without feedback
Identification as self as role model
Information about emotional consequences
Salience of consequences
Information about others’ approval
Social comparison
Framing/reframing
Remove aversive stimulus
Modelling Demonstration of the behaviour
Environmental Adding objects to the environment
Restructuring Prompts/cues

Restructuring physical environment

7.3.6 Step 8. Identifying delivery options

I then had to decide how to deliver our favoured behaviour change techniques, inter-
vention functions and policy options. Michie et al.’s guidance for this step is more open
ended [155]; although they offer delivery options for communication as an example
intervention function, there is no framework or systematic approach to this step and
instead they recommend that designers consider the delivery options that they have
at their disposal. For EQUATOR, that meant developing a new service or training pro-
gramme, running a communication campaign, developing new guidance, or improving
their website. It was important that my choice was feasible within my funding window,

and I wanted it to have a lasting impact after my DPhil was finished.
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Creating a new service felt unsustainable as it would likely stop once my funding ran
out. Developing training or guidance for guideline developers could be useful and ac-
ceptable but not achievable within my time constraint. I could have developed a com-
munications campaign, but EQUATOR members felt this was something they could do
independently and that it should be done after addressing other influences - a commu-
nications campaign promoting a guideline would be less impactful if the guideline is

hard to understand or use.

Instead, redesigning reporting guidelines and key parts of EQUATOR’s website felt like
the perfect choice for multiple reasons. We decided that displaying redesigned guide-
lines as a webpage would make them easy to disseminate, easy to access, and would
enable functionality not available in traditional publications. These redesigned guide-
lines could become part of the existing EQUATOR Network website. We also felt that
EQUATOR’s home page was particularly important to focus on, as it is the most visited

page of the website where the highest proportion of visitors disappear.

Improving guidelines and the website aligned with our prioritised options. Planning the
digital environment was our highest ranked policy category. We could use the website
to deliver many of our favoured intervention functions (enablement, education, per-
suasion, modelling). It spoke to my skills as a software developer. Finally, these changes

could be made within the time limit of my DPhil and would have a lasting impact.

7.4 Discussion

Following Michie et al.’s guide [155] helped us to specify our target behaviour, under-
stand the behavioural drivers behind 32 influences on our target behaviour, select in-
tervention functions, policy categories, behaviour change techniques, and delivery op-

tions.

More fundamentally, the process helped the workshop participants to begin thinking

about reporting guidelines as a behaviour change intervention. The process helped
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us break down the differences between tasks (e.g., writing vs. editing vs. reviewing re-
search articles), users (e.g., inexperienced vs. experienced researchers, editors, review-
ers), resources (e.g., explanation and elaboration documents vs. checklists). It helped
EQUATOR staff to look at the current system objectively and it helped us challenge our

preconceptions.

One of the most interesting parts of this process was witnessing an unexpected change
of opinion amongst EQUATOR staff. Before beginning this study, a common refrain
heard around the office was that in order for reporting guidelines to be successful edi-
tors had to start enforcing them and refuse to publish research that did not adhere. So
it was fascinating to witness workshop participants unanimously rating restriction and

coercion as their least favourite options.

I think two things happened here. Firstly, having discussed the challenges authors
face when using reporting guidelines, participants felt that forcing authors to use them
would be unacceptable to researchers, impractical for editors, and inequitable as some
authors would face larger hurdles than others. Secondly, participants reassessed things
they had taken for granted, and realised that there are many low-hanging fruit that
could make guidelines easier to find and use, and that these fruits were growing in their

own orchard.

Using a framework helped us to systematically consider a full range of options, many
of which may not have come to mind naturally. However, sometimes it was difficult
to get participants to think “outside of the box”. The default was to think about how
the existing system could be improved, and it was difficult to imagine a world where
we could be starting from scratch. In one sense this was an opportunity, as improving a
system that already exists is easier than creating something totally new. But it could also
be seen as a limitation, as our imagination may have been constrained by what already

exists.

We may also have been limited by group-think [161]. All workshop participants had
worked for the EQUATOR Centre for many years and had many shared opinions and
experiences. Including other stakeholders in these workshops would have helped ad-

dress this but would have been impractical to coordinate. To mitigate this, I decided
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to gather input from guideline developers, publishers, and authors through separate

pieces of work which I describe in chapters 8 and 10.

In conclusion, by working through Michie et al’s suggested approach to applying the
Behaviour Change Wheel [155] in a series of workshops with members of the EQUATOR
Network, we defined our target behaviour as “Researchers should use reporting guidance
as early as possible in their research pipeline. They will do this for every piece of research,
at their place of work, on their own but in the context of collaboration”. We broke this
down into two sub behaviours: 1) engage with reporting guidelines as early as possi-
ble (i.e., access and read them) and, 2) apply the guidance to their writing as intended
by the guideline developer. We identified 32 influences that could affect this target be-
haviour. We favoured Enablement, Education, Training, Persuasion, Modelling, and
Environmental Restructuring as intervention functions, and we favoured Environmen-
tal Planning, Communication, Service Provision, and Guidelines as policy categories. I
identified 39 behaviour change techniques that could be used, and decided my focus

should be redesigning reporting guidelines and the EQUATOR Network home page.

7.5 Reflections on this chapter

At times these workshops felt a little awkward to run. I was very aware of being “just”
a student and my imposter syndrome was strongest when conversations questioned
EQUATOR’s identity. I'm used to a corporate approach where a company’s vision and
objectives are set at a high level and all work is expected to support those goals. Al-
though EQUATOR does have organisational objectives, they have not been updated
since its formation and its staff are not tethered to them. As with any research group,
staff are free to pursue their own research interests. This academic freedom is impor-
tant, but because staff are not aligned behind a core set of values or objectives, some of
our workshop discussions touched on bigger questions like what does EQUATOR stand
for?, what should it stand for in the future?, or the differences between the EQUATOR
Network, the UK EQUATOR Centre, and us as a research group. One of the biggest de-
bates was around whether EQUATOR (and reporting guidelines) should be advising re-

searchers on how to design studies. Design and reporting go hand in hand: one reason
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reporting is important is to allow the reader to assess the design. However, the two are
separate research tasks, done at different times, and perhaps by different people. Ulti-
mately the group decided reporting and design should be linked but kept separate, and
that EQUATOR should stick to its founding objectives of improving reporting. This dis-
tinction has settled comfortably in my head, but perhaps not so much in others’, espe-
cially those whose interests lie in experimental design and who perhaps see EQUATOR

and reporting guidelines as trojan horses for disseminating design advice.

This is one way in which the interests of participants influenced workshop dialogue and
outputs. As have conversations outside of the workshops. We are all colleagues, and
continually talk about our work. At the time of these workshops a few colleagues were
involved in a study assessing adherence to reporting guidelines. When they assessed
the same manuscript they often disagreed whether an item was reported properly. In
an attempt to solve this problem, another colleague created an assessment tool that
deconstructs reporting guideline items into their smallest parts and asks assessors to
confirm the presence and absence of each sub item. Implicit in these conversations
is a perception that reporting is either good or bad. Information is either present or
absent. On first glance this makes sense and at the time of the workshops I never re-
ally questioned it. But upon revising this chapter I realise that my thinking may have
shifted since. Does this black and white mentality always hold? Some reporting items
are more subjective than others, and a black and white approach to assessment makes
less sense when guidelines explicitly acknowledge this subjectivity. For example, this
section is partly an attempt to fulfil SRQR’s item 6 (Researcher characteristics and re-
flexivity) which also appears in JARS-Qual, where it warns “It may not be possible for
authors to estimate the depth of description desired by reviewers without guidance”. To
me, this reads as “good reporting is in the eye of the reader” and is an acknowledgement
of subjectivity. What might satisfy one reader may not satisfy another. So a black-and-
white approach to adherence might not always be possible or best. If I had raised these
questions during the workshop, they might have led to additional ideas or lines of dia-

logue.

What other assumptions may have shaped my workshops? In writing this section I re-

alised that describing my “stance” is difficult because some assumptions only became



7.5. Reflections on this chapter 155

clear to me when they were challenged or shifted. Describing my stance feels easier
when I have something to describe it against. Perhaps I find this difficult because I'm in-
experienced, or perhaps because my community — EQUATOR and the reporting guide-
line crowd — are quite homogenous in their own stances and so I had less to contrast
myself against until my research led me to question and disagree with prevailing atti-
tudes. Implicit assumptions have undoubtedly influenced this chapter (and others). As

I gain experience, I hope these assumptions will surface as I continue to reflect on them.
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Chapter 8

Generating ideas to address
influences: focus groups with
reporting guideline developers,

advocates, and publishers

8.1 Introduction

In chapter 7 I described how I led reporting guideline experts from the EQUATOR UK
Centre through the stages recommended in Michie et al.’s book “The Behaviour Change
Wheel - A Guide to Designing Interventions” [155]. This guide helped us define our
target behaviour, identify 32 influences that had to change for our target behaviour to
occur, and to prioritise lists of intervention functions, policy categories, possible be-
haviour change techniques, and delivery options. However, these lists were abstract
and still had to be actualised. For instance, although we had prioritised Restructuring
the physical environment as a possible behaviour change technique, how could the en-
vironment be restructured? Similarly, we prioritised Enablement, Persuasion, or Educa-
tion, but how and where could these functions be applied? We had vague notions that

redesigning reporting guidelines, the EQUATOR website, developing new guidance and
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communication campaigns might be useful, but no tangible plans.

Thus my next objective was to gather concrete ideas on how these abstract concepts
could be realised to address reporting guideline limitations. In chapter 7 I explained
how I began this process with EQUATOR staff as part of step 7 of the workshops, when
I asked them to consider how we could use our preferred intervention functions to ad-
dress influences. This was an opportunity to invite input from broader stakeholders.
Although EQUATOR is a key part of the reporting guideline landscape, they are only a
part of it. Ultimately, all stakeholders within the academic system influence the impact
of reporting guidelines. Guideline developers and publishers arguably do so most di-
rectly, and so it was important to draw on their experience and opinions. It hadn’t been
feasible to include these stakeholders through all stages of the Behaviour Change Wheel
approach as the time commitment was too great, and it would have required stakehold-
ers to become familiar with the framework and its terminologies which was too big an
ask. In contrast, brainstorming ideas was a convenient and important stage to include
them in. I expected that seeking input from a more diverse group would lead to more

ideas and that those ideas would be more likely to gain traction.

In this chapter I explain how I went through this brainstorming process by 1) running
workshops with EQUATOR staff members and 2) running focus groups with other stake-

holders before describing the combined results.

8.2 Methods

The purpose of this study was to elicit ideas from experts familiar with reporting guide-
lines, on how to address influences that may affect adherence. My methods had two
parts: 1) brainstorming ideas with EQUATOR during workshops and 2) extending this
list through focus-groups with guideline developers, publishers, and guideline advo-

cates. I then describe the combined results.
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8.2.1 Workshopping Ideas with EQUATOR

I described the workshops I ran with EQUATOR in chapter 7, including the techniques
I used to encourage rich discussion and to navigate my position as a participating re-
searcher, contributing ideas myself whilst facilitating others to share their voices. In
step 7 of those workshops, I asked participants to consider each intervention function
in turn and suggest ideas employing it. After the workshop, I then labelled each idea

with the influence(s) it would be addressing to create an “ideas table” with two columns.

The left hand column listed influences. These came from the consolidated list of what
needs to change for our target behaviour to occur that came out of step four of the Be-
haviour Change Wheel workshops in the previous chapter. The influences were ini-
tially worded as statements (e.g. “Researchers may not know when reporting guidelines
should be used”). To make discussions fluid, I rephrased each to a question (e.g. “How
can we ensure researchers know when reporting guidelines should be used?”), and in-

cluded context and elaboration.

The right hand column listed the ideas of how each influence could be addressed, com-
ing from step 7 of the workshops. The table had 32 rows, one for each influence, and I
gave each row a full page so there was a lot of white space to add ideas to, and so that
rows could be presented individually on a computer screen (see Figure 8.1). I invited
workshop participants to review and edit this table, thereby co-producing a list of influ-

ences and linked ideas.

8.2.2 Focus groups with external stakeholders

Focus groups are researcher-facilitated group discussions that use conversation as a
form of data collection [162]. A key element of focus groups is interactions between
participants as they agree, disagree, challenge, and ‘feed off’ of each other [162]. I chose
focus groups because I expected this interaction to lead to more ideas being generated
than if I interviewed participants in isolation. Focus groups are also a practical way
to collect data from larger groups of people. This is in contrast to in-depth interviews

which are more useful in eliciting rich detail about individuals’ perspectives [162].
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Before describing my focus group methods in detail, I will briefly outline two key differ-
ences to the workshops. The workshops described above were part of the sessions de-
scribed in the previous chapter, where I explained how I actively contributed because I
felt my experience would be useful. However, by the time the focus groups with exter-
nal stakeholders began I felt I had contributed everything I had to give, and my priority
for this study was for stakeholders to shape and build upon what EQUATOR and I had
done. Therefore, whereas I actively contributed during the EQUATOR workshops, I tried
to remain a passive facilitator during the focus groups. This was the first key difference.
The second was that whereas in the workshops, EQUATOR staff and I spent many hours,
across multiple sessions, working through influences one at a time, this was not feasible
in the focus groups because it would have required multiple sessions and participants

had limited time. Instead, focus group participants selected influences to discuss.

8.2.3 Sampling

To seek variation and ideas from a broad range of stakeholders, I invited a purposive
sample including the developers of popular reporting guidelines, publishing profes-
sionals, and academics that have studied reporting guidelines. My invitation email is
in Appendix M. I asked participants to extend the invite to others they felt would be
appropriate. Because the Behaviour Change Wheel requires input from experts with
insight into the intervention, I decided against recruiting naive authors for this study

(although I did elicit their opinions in a subsequent study — see chapter 10).

Following best-practice, I used information power [163] to guide my desired sample size.
I decided to use information power above data saturation because, although the latter
is commonly requested by editors and reviewers, many have argued against its (often
poorly defined) use beyond its original application in grounded theory [165]. Instead,
I followed Braun and Clarke’s advice to use pragmatic ‘rules of thumb’ to anticipate a
lower sample size that could potentially generate adequate data, and then make an in-
situ decision about when to stop collecting data [165]. Information power is one such
set of rules. Malterud et al. posit that the more relevant information a sample holds, the

fewer participants are needed. They argue that sample size sufficiency depends on five
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factors: 1) whether the study’s aim is narrow or broad, 2) whether samples are consid-
ered dense (they have a lot of relevant experience or knowledge of the phenomena) or
sparse, 3) whether the study is well supported by theory, 4) the quality of dialogue, and
5) whether data will be compared between participants/groups. My aim was narrow
and well defined. My sample was dense in that participants knew a lot about how re-
porting guidelines are disseminated but also showed variance in terms of which guide-
lines they work on and which parts of the academic system they represented. I used the
Behaviour Change Wheel as an applied theory. I used open questioning to encourage
strong dialogue (I elaborate on this later), and [ was not planning a cross-case analysis.
All of these choices put my study towards the high-power end of Malterud’s spectrum.
Therefore, I deemed my information power sufficiently strong to justify initially recruit-

ing 15-20 participants across 4-5 groups.

By monitoring the number of edits to the co-produced file I could be confident that my
information power was good (i.e. that my sample was generating new ideas). I used
the dialogue criteria from information power to decide when to stop recruiting. Once
groups began to add fewer and fewer comments, I judged that the benefit of continued

recruitment was insufficient given time constraints.

8.2.4 Materials

I used the ideas table (see above) to prompt discussion in the focus groups. However,
because ideas generated by previous participants could bias or limit the creativity of
current participants [166] I initially hid them by turning the text in the ideas column
white before sharing the document. I would reveal the text only after participants had
exhausted their own imagination (see Figure 8.1 for an example). All participants could
edit this file to record their own ideas or elaborate on other people’s ideas. At the end of
each focus group, I then turned the ideas column white again, ready for the next group
to continue the process. In this way, each group built upon the output of the previous

groups without being bias by it.
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FIGURE 8.1: An example row in the Ideas Table that was co-edited by
participants. The left hand column contained influences that needed to
be addressed for our target behaviour to occur. Existing ideas to address
each influence were initially hidden (by turning the text white), and only
made visible once participants had discussed their own ideas.
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8.2.5 Focus group sessions

I conducted focus groups between May-July 2022 online using Zoom. Before each focus
group, I asked participants to spend some time thinking about influences and what
needed to change. I did this because I wanted participants to get into the frame of
mind and come to the focus group “armed” with influences they were ready to discuss.
[ was also interested to see whether participants would contribute influences that I did

not identify in chapters 3 - 5.

Each focus group lasted 2 hours. Following standard practice, I began by introducing
myself and the project in a way that I hoped would help participants relax and to think
open-mindedly, not defensively [167]. I explained where the list of influences had come
from, and that the influences were in reference to reporting guidelines in general, and
not necessarily a comment on any guideline in particular. I encouraged participants to
think beyond the guideline documents themselves, and to consider all stakeholders and
resources involved. I explained the goal was to brainstorm as many ideas as possible,

and not worry about whether ideas were good or bad [166].

It was not possible for a single focus group to cover all rows within a reasonable amount
of time, so I allowed participants to select which influences they wanted to discuss. I
did this by giving them a few minutes to read through the influences in the left hand
column, raise any additional influences they felt were missing, and mark those that they
wanted to talk about. I occasionally selected items to discuss myself, either because
they had been neglected by previous groups or because I expected participants to have

insight into them.

For each influence discussed, I would explain it and allow participants to ask questions.
Inspired by the Think/Pair/Share teaching method to encourage engagement within
classrooms [168], I then asked participants to spend a minute reflecting on the required
change and brainstorming solutions on their own before discussing them as a group.
I encouraged this solo reflection because I wanted all participants to engage with the

problem.

To facilitate discussion, I asked open ended questions, often drawing on intervention
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functions from the BCW by asking questions like “how could this be easier to do?” or
“how could we change how people feel about this?”. I did this when participants ran
out of ideas, or when they got fixated on a particular type of intervention, in which case
I would reassure participants that their fixated solution was already documented and

that it would be useful to think of alternatives.

Once participants had exhausted their own ideas, I revealed the ideas identified by pre-
vious groups by changing the colour of text from white to black. Participants could
then edit and extend the text until it reflected all of their thoughts too. Ideas were never
removed from the document, but participants could add concerns or disagreements
if they wanted to. Editing the file in this way allowed participants to document their

thoughts in their own words.

After each focus group I made notes on how the session went and reflected on what
I could have done differently. I made a copy of the ideas document and then turned
the text in the ideas column white again, ready for the next group. Taking copies after
each group created a paper trail of how the document had evolved after each session.
I counted the number of additions so that I could monitor how many new ideas had

been added and, therefore, whether I could stop data collection.

8.2.6 Data processing and analysis

I used qualitative description for my analysis [169,170], which involved aggregating and
summarising ideas. I imported the final ideas document into NVivo [105] and applied
descriptive codes to ideas. If a sentence contained multiple ideas, I coded each idea
separately. I also coded the influences and stakeholders that were related to each idea. I

did not interpret data as doing so would erase the views captured during co-production.

In the next chapter I describe how I used the Behaviour Change Wheel to label ideas
according to their intervention function. However, I wanted the results of this chapter
to be accessible and useful to the reporting guideline community (I have since shared

this chapter with a few guideline development groups), and so I decided to group ideas
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inductively in ways that felt cohesive and made the results easy for my intended audi-
ence to understand and act upon. For example, I aggregated “ask authors to cite re-
porting guidelines” and “display citation metrics on reporting guideline resources” into
a group about “Citations”, even though they target different influences (discoverability
and perceived trustworthiness) and employ different intervention functions (education
and persuasion). I labelled each group with the influence(s) it addressed, and the stake-

holders it involved.

I discussed and refined my coding, aggregating and summarising with one of my super-
visors, Jennifer de Beyer. I sent the aggregated, summarised ideas to focus group par-
ticipants and EQUATOR staff members, inviting them to check it reflected their ideas
faithfully.

8.2.7 Reflexivity & Trust

In chapter 7 I described my active role within my workshops with EQUATOR and I ar-
gued that my subjectivity was an asset within the workshops. In contrast, I tried to re-
main objective when running focus groups with external stakeholders, in order to cap-
ture the perspectives of participants without influencing them. My research paradigm
for the focus groups was post-positivist, in that I considered that ideas were “out there”,
but that differences in context, experience, and opinion would affect what I (and partic-

ipants) observed, understood, and concluded.

I wanted to ensure my results could be trusted as an account of participants’ views.
Lincoln and Guba [157] argue that for a study to be trustworthy, the researcher must
show that the findings are credible (‘true’), transferable (applicable to other contexts),
dependable (consistent and repeatable), and confirmable (shaped by participants, not
by the researcher’s bias or motivation). Lincoln and Guba propose a number of tech-

niques to achieve these criteria, and I describe the techniques I used in Table 8.1.
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TABLE 8.1: Techniques for establishing trustworthiness. Based on Lin-
coln and Guba’s Evaluative Criteria [157]
TECHNIQUE IMPLEMENTATION
Techniques for

establishing credibility

Member-checking Lincoln and Guba argue that member checking is the most
important way to the establish validity of an account [157].
Accordingly, I invited participants to comment on my
synthesised results, asking for feedback on the structure of
categories, my interpretation of their data, and my
findings and conclusions. I also invited participants to
comment on the product of my data analysis in the form of
itemised information and condensed notes.

Peer debriefing Throughout the design, data collection, analysis and
reporting, Charlotte Albury acted as a disinterested peer.
By questioning my reasoning and exploring my
assumptions, she helped me become aware of biases,
perspectives I was taking for granted, and assumptions I
was making. Jennifer de Beyer acted as a disinterested peer
during data analysis.

Techniques for

establishing

transferability

Thick description I aspired to report my results with context by indicating
when ideas were common or rare, and who they originated
from when I felt this was particularly relevant. I reported
disagreements, provided quotes, and relationships
between ideas.

Techniques for

establishing

confirmability
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TECHNIQUE IMPLEMENTATION

Audit trail I referred to audio recordings of the focus groups whenever
I needed to clarify parts of the document. I kept versions of
raw data collected from all stages. I made a note of my own
ideas before commencing data collection, documented all
stages of the workshops I held internally with the
EQUATOR Network, and kept copies of the co-produced
file after every focus group. I kept a copy of my coding in
NVivo, and versions of the unitised information and
summaries that I sent to participants before and after
member checking. This audit trail meant that I could be
certain of which stages of research ideas originated from.

Reflexivity I kept personal notes throughout planning, data collection,
analysis and reporting, in an attempt to remain aware of
my own perspectives and positions, and how they may

influence my research.

8.2.8 Ethics & Data Management

The study was approved by the Medical Sciences Interdivisional Research Ethics Com-
mittee (R80414/RE001). Participants gave informed consent by completing an online
form [171] having read the participant information sheet (see Appendix N). Participant’s
edits to the co-produced file were anonymous. I recorded the audio of focus groups so
that I could refer to them during analysis. All data and recordings were kept on secure

university storage.

8.2.9 Reporting

I used SRQR [30] when outlining this chapter, and again to check my reporting during

revision (see appendix L).
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8.3 Results

8.3.1 Units of study

I held 7 focus groups involving 16 participants in total. Participants included guideline
developers (n=11), publishing professionals (n=3), and academics that study reporting
guidelines (n=2). Although I had intended to include 4 or 5 participants per focus group,
in practice it was difficult to coordinate participants across time zones, and so sessions

only had 2 or 3 participants.

Of the 23 invitations that I sent in total, 7 received no response. Of the 15 guideline
groups I invited, 5 took part, 4 wanted to but were unable to coordinate a time, 5 did not
respond, and 1 group declined; they felt their guideline did not need updating because
it was highly cited. Because I invited prospective participants to share the invitation I

have no way of knowing my exact recruitment rate.

Before the focus groups, my workshops with EQUATOR had generated a list of 24 ideas,
which formed the initial “ideas table” presented to the first focus group. Focus group
participants then extended this list to include 128 ideas to address 32 influences. Focus
group participants did not identify any new influences. The seventh focus group added
just two new ideas and extra context to an another existing two, and so I decided to stop
data collection. I grouped ideas into 28 broader ideas, which I categorised according to
whether they could be considered before developing a reporting guideline, when devel-
oping a reporting guideline, when writing guidance down and creating resources, when
disseminating resources, or on an ongoing basis. Participants identified 10 stakehold-
ers that could enact these ideas: funders, ethics committees, institutions, publishers,
equator network, guideline developers, registries, preprint servers, conference organis-

ers, and societies.

8.3.2 Synthesis and summary

Here I describe the aggregated ideas originating from the focus groups in this chapter
and step 7 of the workshops from the previous chapter, as described at the beginning

of my methods section. Although I described the people taking part in focus groups as
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participants, I did not use this term in the previous chapter because I took part in the
workshops with my colleagues and so the line between researcher and participant was
blurred. Because focus group participants were building upon our workshop outputs,
the results presented here reflect the ideas of focus group participants and workshop
members. Consequently, I use the term stakeholder in this section to reflect that the
results presented originate from both focus group participants and workshop members,

which included myself.

The broad ideas are summarised in Table 8.2 and described below. I report them fully
in Appendix O, where they are labelled with the sub-ideas they contain, the influence(s)

they address (from Appendix I) and stakeholders involved.

TABLE 8.2: Broad ideas and the influences they target, categorised by
when they should be considered. Influences were derived and consoli-
dated in previous chapters, and are reported fully in Appendix I)
IDEAS INFLUENCES
Before developing a reporting
guideline
Create reporting guidance for early =~ Researchers may not have tools for the job at
stages of research hand
Researchers may not encounter reporting
guidelines early enough to act on them
Avoid confusing authors with too Researchers may not know what reporting
many reporting guidelines guidelines exist
Researchers may struggle to reconcile multiple
sets of guidance
Researchers may not know what reporting
guideline is their best fit
When developing a reporting

guideline
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IDEAS INFLUENCES
Avoid prescribing structure Researchers may struggle to reconcile multiple

sets of guidance
Researchers may struggle to keep writing
concise

Keep reporting guidelines agnostic =~ Researchers may feel restricted if reporting

to design choices guidelines prescribe design
Researchers may feel afraid to report
transparently
Researchers may expect the costs to outweigh
benefits
Researchers may not know what reporting
guidelines are

Describe reporting items fully Researchers may not know whether a reporting
guideline applies to them
Researchers may not know how to report an
item in practice
Researchers may not know how to do an item
Researchers may not know what to write when
they cannot report an item
Researchers may struggle to keep writing
concise
Researchers may not know why items are
important
Researchers may not care about the benefits of
using a reporting guideline
Researchers may be asked to remove reporting
guideline content
Researchers have limited time
Researchers may struggle to keep writing

concise
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IDEAS
Describe each reporting guideline

fully

Keep guidance short

When writing guidance down and
creating resources

Make resources ready-to-use

Make reporting guidelines easy to
understand

Use persuasive language and design

INFLUENCES

Researchers may not know whether a reporting
guideline applies to them

Researchers may not know what reporting
guidelines exist

Researchers may not know what reporting
guideline is their best fit

Researchers may not know when reporting
guidelines should be used

Researchers may feel that checking reporting is
someone else’s job.

Researchers have limited time

Researchers may feel patronised

Researchers have limited time

Researchers may expect the costs to outweigh

benefits

Reporting guideline resources may not be in
usable formats

Researchers have limited time

Researchers may misunderstand

Researchers may not understand the language
Researchers may feel afraid to report
transparently

Researchers may feel patronised

Researchers may not believe stated benefits
Researchers may feel that checking reporting is

someone else’s job.
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IDEAS INFLUENCES
Create additional tools Researchers may not have tools for the job at
hand
Researchers may not encounter reporting
guidelines early enough to act on them
Make resources easy to discover Researchers may not know what reporting
and find guidelines exist
Researchers may not know what resources exist
for a reporting guideline
Guidance may be difficult to find
Researchers may not know what reporting
guideline is their best fit
Make information digestible Researchers have limited time
Researchers may expect the costs to outweigh
benefits
Guidance may be difficult to find
When disseminating resources
Describe reporting guidelines Researchers may not know what reporting
where they are encountered guidelines are
Researchers may not know when reporting
guidelines should be used
Researchers may not know what benefits to
expect
Researchers may not know why items are
important
Researchers may feel that checking reporting is
someone else’s job.
Make resources accessible Reporting guidelines may be difficult to access
Show and encourage citations Researchers may not know what reporting
guidelines exist

Researchers may not believe stated benefits
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IDEAS

Provide testimonials

On an ongoing basis

Budget for reporting

Create rewards

Create discussion spaces

Create ways to catch authors earlier

INFLUENCES

Researchers may not know what benefits to
expect

Researchers may not believe stated benefits
Researchers may expect the costs to outweigh
benefits

Researchers may not care about the benefits of
using a reporting guideline

Researchers may feel afraid to report

transparently

Researchers have limited time

Researchers may not consider writing as
reporting

Researchers may not care about the benefits of
using a reporting guideline

Researchers may misunderstand

Researchers may feel patronised

Researchers may not believe stated benefits
Researchers may not know how to report an
item in practice

Researchers may not know how to do an item
Researchers may forget to use reporting
guidelines at earlier research stages
Researchers may not encounter reporting
guidelines early enough to act on them
Researchers have limited time

Researchers may not know when reporting

guidelines should be used
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IDEAS INFLUENCES

Endorse and enforce reporting Researchers may not know what reporting

guidelines guidelines exist
Researchers may expect the costs to outweigh
benefits

Evidence the benefits Researchers may not believe stated benefits

Make reporting guidelines appear Researchers may not believe stated benefits

as a priority Researchers may not care about the benefits of
using a reporting guideline

Promote reporting guidelines Researchers may not know what reporting
guidelines are
Researchers may not know what reporting
guidelines exist

Install reporting champions Researchers may not know what reporting

guidelines are

Researchers may not know what benefits to
expect

Researchers may misunderstand
Researchers may not know when reporting
guidelines should be used

Researchers may not know why items are

important



8.3. Results 175

IDEAS INFLUENCES
Provide additional teaching Researchers may not consider writing as
reporting

Researchers may misunderstand
Researchers may not know why items are
important
Researchers may not know how to report an
item in practice
Researchers may not encounter reporting
guidelines early enough to act on them
Researchers may not care about the benefits of
using a reporting guideline

Make updating guidelines easier Reporting guidelines can become outdated

Researchers may misunderstand

In the summary below I have occasionally mentioned which stakeholder group an idea
came from, but only when I felt like it added useful context. I have chosen not to label
the rest for three reasons. Firstly, stakeholders were all editing the same file, so some
ideas would be revisited multiple times by different stakeholders who would build upon
the thoughts of previous contributors. Consequently, it wasn't possible to attribute an
idea to a single stakeholder, as it may have been the product of multiple stakeholders.
Secondly, just because a stakeholder didn't edit an idea in the document didn’'t mean
that the idea hadn’t also occurred to them. Hence allocating an idea to a stakeholder
just because they were the one that wrote it down may be misleading. Thirdly, I didn’t
consider labelling the origin of an idea to be useful because I didn'’t see it as an indica-
tion of that idea’s quality; to the contrary, I had explicitly encouraged participants not

to worry about whether an idea was “good”.
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Before developing a reporting guideline

Create reporting guidance for protocols and applications Stakeholders suggested
“developing [reporting guidance] for protocols”, funding, and ethics applications to en-
courage authors to consult reporting guidance earlier in their work when they are more

likely to have the time, motivation, and ability to reflect and act on it.

Avoid confusing authors with too many reporting guidelines “We need fewer, bet-
ter, reporting guidelines” wrote one stakeholder, when discussing how authors may

struggle to identify which reporting guidelines apply to their work.

Acknowledging that reporting guideline developers may duplicate each other’s work
unwittingly, stakeholders wrote that developers should consult EQUATOR’s register of
reporting guidelines under development before creating a new guideline. Stakehold-
ers noted that “EQUATOR cannot prevent guideline developers from creating duplicate
guidelines” but could “improve the registration process for reporting guidelines that
are under development”, better “highlight [reporting guidelines] that are under devel-
opment in the main search results” and could “create options and instructions to en-
courage developers to extend existing guidance instead of duplicating. This could go in

the new guidance for guideline developers”.

Stakeholders had ideas of how this “extending” could be done. They suggested that de-
velopers could tailor existing guidance to a particular niche by making different “ver-
sions” or “extensions” of existing guidance “e.g., STROBE split into STROBE Cohort,
Case-control etc”. If only a few items need to be edited or added, stakeholders sug-
gested creating “modular” guidance instead of duplicating an entire guideline. Stake-
holders spoke of modules in two different ways. Firstly, new reporting guidelines can
be created to substitute for particular items in existing reporting guidelines. Stakehold-
ers named TIDIER as an example of this strategy, which can be substituted for item 5
in CONSORT. Stakeholders identified a second kind of modularity in the JARS guide-
lines, where a general reporting guideline covering all quantitative psychology research
can be mixed-and-matched with modules for specific designs (non-experimental and
experimental designs, with or without random assignment, or special modules for lon-

gitudinal, n-of-1, or replication studies [172]).
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When discussing how modules or extensions could be “harmonised” so that they “speak
to another”, stakeholders suggested resources could have compatible structure, and
should not “use different wording for what is essentially the same item”. Participant’s
recommendation to “use similar terminology [across] related guidelines” extended to
the title; STROBE-nut, STROBE-ME and STROBE-RDS are more readily identifiable as
STROBE extensions than STREGA, ROSES-I, or STROME-ID are. Naming can also indi-
cate when a guideline has been revised: “ARRIVE 2.0 is recognisable as a replacement
of ARRIVE”, whereas “TIDIER Placebo appears to be an extension but should be called
TIDIER 2.0".

When developing a reporting guideline

Avoid prescribing structure Stakeholders suggested that “[reporting] guidelines
should avoid prescribing structure as [it] may clash with journal guidelines”. A good
example of a structure clash is abstract subheadings; most journals have strict require-
ments about whether abstracts should have subheadings and what those headings

should be. Authors can struggle if reporting guidelines suggest an alternative structure.

Keep reporting guidelines agnostic to design choices Stakeholders discussed how
designing research is a separate task to reporting it, and that many authors will only
encounter reporting guidelines after the manuscript has been written, at which point

design advice is less useful.

Nevertheless, stakeholders cited multiple reasons for including design opinions in re-
porting guidance. Some suggested it should be included so that authors can “learn for
next time”, and others wrote that consequences of design choices justify why an item
was important to report, but acknowledged that justifying items in this way can be prob-
lematic if developers do not consider all contexts or study types in which their guidance

may be used.

Some participants argued that design advice could be removed from reporting guide-

lines entirely. This was proposed as a solution when considering how authors may feel
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afraid to report transparently if what they did goes against the design recommenda-
tion, or may feel restricted if forced to use a reporting guideline that prescribes design

choices.

Instead, developers could encourage authors to “explain reasons for methods choices,
[which may] be legitimate”, noting that “the consequence of not choosing one [design]
option over another, even if the choice is a rarely used option, may not have major
consequence on the results of the study”. One stakeholder wrote that authors may feel
reassured if told that “editors and peer-reviewers may not judge as harshly when they
understand the rationale for the choice”. Stakeholders wrote that developers should
“encourage transparent reporting over and above good design”, and that authors could
be encouraged to “describe what they did in plain language to make it clear - if what they
did doesn't quite fit with standard terminology (e.g., if they didn’t really do theoretical
sampling or aren'’t sure if they did theoretical sampling) then just describe what they

did, how they made sampling decisions”.

Discussions about removing design advice also arose when considering how including
it elongates guidance, potentially deterring authors from reading it. To solve this, stake-
holders suggested reporting guidelines could link to design resources “elsewhere”. For
example, if reporting guidance were presented on a website, authors could be given op-
tions to “display or hide” design advice by choice, or depending on whether the author

was “designing [research], applying for funding, or drafting” a manuscript.

Describe each reporting guideline fully Stakeholders identified that many influ-
ences could be addressed by editing the introductory text that authors may read before
using a reporting guideline or checklists. This text may appear on journal guideline

pages, the EQUATOR website, or on the guideline or checklist itself.

For example, stakeholders suggested that reporting guidelines and resources should
“clearly state what kind of research the guidance applies to” when considering how au-
thors may struggle to identify which reporting guideline they should use. Additionally,

stakeholders suggested guidelines could “point researchers to other guidelines if more
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relevant, perhaps using ‘if, then'’ rules e.g., ‘if you did X then use Y instead of this guide-
line’ ”. If no better guideline exists for a particular type of study, stakeholders suggested
to “warn the user that they can still use this guideline but that they may need to ignore
certain reporting items e.g., ‘This guideline is for studies that did X. You can still use it if

r»

you did Y, but you will need to ignore items 4, 6, and 8-10

To ensure that a reporting guideline for writing manuscripts can also be used for writ-
ing protocols, developers could specify “which items need to be considered at proto-

col/planning stage, and which at results reporting stage.”

Stakeholders warned that developers should be mindful when using words like stan-
dard instead of guideline when introducing a reporting guideline, as these words may
influence how prescriptive the user expects the resource to be. In choosing their word-
ing, stakeholders suggested developers should be honest and clear about a guideline’s
“aim”. Developers could also “be clear about what reporting guidelines are not”. For
instance, “when they are not design guidelines or critical appraisal tools” this could be

specified and authors could be directed to other tools instead.

Noting that it might not be obvious how or when to use guidance, stakeholders sug-
gested being explicit about this. For example, “tell authors that they don’t need to fill out
templates [or checklists] sequentially but can use an order that matches their workflow
or decision making. Put this instruction on the template, checklists, and other tools. Ex-
ample from PRISMA - population and subgroup items are separated in the checklist but
go together when thinking/making decisions.”. Similarly, authors could benefit from ex-
plicit suggestions of how to use reporting guidelines as a team, perhaps by asking “their
co-researchers to check their reporting”. Finally, stakeholders suggested telling authors
how much time the guideline is expected to take them to read and use, why it can be

trusted, and where they can read about its development.

Describe reporting items fully Many influences prompted stakeholders to suggest
that specific content should be included for every reporting item. For example, stake-
holders noted that authors need to know what to write, and that a brief description

could go in checklists and a longer description in the full guidance. Stakeholders
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suggested this description should include what to write if they didn’'t or couldn’t do
something to make it “easy for researchers to report things they are embarrassed
about”. In these instances, developers could suggest authors “explain reasons” for their
choices or “consider the item in their discussion section as a possible limitation” if
necessary. Stakeholders also wrote that developers could suggest what to write when

an item doesn’t apply.

Stakeholders suggested explaining “why [an item] is important and who it is important
to” as this isn’'t always obvious to authors. To make guidelines faster to use, stakeholders
suggested indicating which items are most important, perhaps “prioritise[ing] certain
items as essential vs. recommended, like ARRIVE 2.0 essential 10” and indicating con-
ditions that make items less or more important, including circumstances that make the

item non-applicable.

To help authors who want to keep writing concise or need to reduce word counts, stake-
holders suggested advising “when an item can be put into a table, figure, box, sup-
plement, or appendix etc” and to “explain the pros and cons of different options e.g.,

whether content will be peer reviewed or indexed” by search tools.

Many stakeholders suggested including examples to help authors understand and ap-
ply guidance. These examples could include both “good and bad reporting” with an ex-
planation of “how [bad reporting] could be improved”. To help authors who are afraid
to transparently report limitations, stakeholders suggested including examples of im-
perfect research that is perfectly-reported. Examples could also include “reporting in
different contexts”, from different disciplines, “in multiple languages”, and concise re-

porting e.g., reporting “TIDIER items nicely in a table”.

Because examples from the published literature can be “difficult to [...] find and list”,
stakeholders suggested that examples could be “real or generated” by developers. Ex-
amples should be “easy to find” from within the guidance resources. Others suggested

a searchable “bank” of examples, or ways to showcase “exemplar papers (e.g., badges)”.

Finally, stakeholders discussed the pros and cons of including item-specific design ad-

vice, procedural instructions, and appraisal advice, and the different ways of doing it
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(see Keep reporting guidelines agnostic to design choices).

Keep guidance short “Make guidance shorter” wrote one stakeholder, and “Make
checklists shorter”, wrote another, when considering how “guideline length [...] may
put researchers off” as “long guidelines appear more complex and time consuming”

and can challenge word limits.

One stakeholder posited that guidelines could be shorter if developers were “realistic
about what they ask for”. Another challenged developers to “try using a guideline from
start to finish and see how the manuscript ends up”. Others wrote that guidelines could
be shortened by linking out to content that wasn’t directly related to reporting, like de-
sign or appraisal advice (see Keep reporting guidelines agnostic to design choices). Guide-
lines that are “very long or [have] lots of optional items” could be split into multiple ver-
sions (see STROBE as an example in Avoid confusing authors with too many reporting

guidelines).

Others suggested presenting guidance online with non-essential content collapsed so
that guidance appeared short but authors could choose to “display or hide” content.
Stakeholders noted that “itemisation can make guidance more digestible, but can also

make it harder to get the bigger picture” and makes text appear longer.

When writing guidance down and creating resources

Make resources ready-to-use Stakeholders suggested that resources should be in

ready-to-use formats. For instance, “checklists should be editable (not PDFs)”.

Make reporting guidelines easy to understand “Make guidance easier to under-
stand” was written as a solution to help authors who misinterpret, or can’t understand,
guidance. Stakeholders suggested developers could “make guidance as ‘plain language’
as possible” or “create plain language versions of existing guidance”, whilst being “mind-

ful of language that may appear patronizing”.

Stakeholders suggested defining “key words or phrases in a glossary or tooltips”, us-

ing consistent terms across related resources, translating guidelines and examples, and
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”

ensuring these translations are easy to find by making them “searchable”, “linked prop-

erly” to each other, and “more evident on [the] EQUATOR site”.

Stakeholders recognised a need to collect and respond to feedback from “international
researchers” representative of the user base across disciplines and institutions, and that
this could be sought when developing guidance to “test” it, but also on an ongoing basis
to “continually revisit the items in the guidelines that may be confusing or difficult to
implement”. As an example, one guideline developer contributed that collecting feed-
back had led them to remove “the word ‘context’ because users struggled to understand

itn

Use persuasive language and design When discussing how authors feel about re-
porting guidelines and checklists, stakeholders reflected on how the wording and pre-

sentation of resources can influence authors’ perceptions of it.

Stakeholders noted that a poorly formatted checklist, lacking “visual appeal/graphic
design”, can “appear outdated” or “larger than it is”. Stakeholders suggested that devel-
opers could use design to foster “feelings of simplicity”, and “engage graphic designers”

if necessary.

Reassurance seemed especially important to stakeholders when considering how to
motivate authors to transparently report items that aren’t perfect. Stakeholders sug-
gested that developers could use language and tone of voice to cultivate “a feeling of
confidence, not judgement”, perhaps reminding “researchers that all research has lim-
itations”. Stakeholders also wrote that reassurance could also be given by including
notes aimed at reviewers, and cited JARS as an example “which explains to reviewers
why an author may make certain choices”, thereby educating reviewers whilst reassur-
ing authors that they won't be penalised for transparency. Stakeholders suggested re-
wording text and tone of voice to make reporting guidelines and checklists “appear less
like ‘red tape’”, and to reassure authors that “reporting guidelines are just that: guide-

lines!”.

Create additional tools Stakeholders noted that checklists may be easier to use if they

are editable (see Make resources ready-to-use), and if authors could complete them with
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“the relevant text, rather than [the] page/section number” which can be frustrating to
keep updated. Although one stakeholder, a publisher, noted that checklists completed
with text are difficult to double check, and therefore it would be most useful to include

the text and the page number.

To aid writing, stakeholders suggested “templates for drafting” manuscripts, interac-
tive forms and “writing tools (e.g., COBWEB)”, “tools for creating figures and tables like
PRISMA’s flowchart generator”, and tools for generating text, like TIDIER’s tool for gener-
ating intervention description [173]. However, one stakeholder warned that structured
writing tools “provide opportunities for inclusion [of reporting items] but there is al-

ways the risk that they exclude more [important items] that are outside the boundaries

of the template”.

To encourage authors to consider reporting guidance earlier in their research, stake-
holders considered to-do lists with items “in the order they are done”, or “embed][ing]

items into data collection tools” like software for systematic reviewers.

To help reviewers check reporting, stakeholders suggested creating “tools for co-
researchers to check each others’ work”, creating extra guidance for peer reviewers,
providing text that can be pasted in reviewer feedback forms to “request additional
information” for poorly reported items, or even building a “reviewer tool that generates
a report”. Stakeholders noted that tools should be presented in ways that “better dif-
ferentiate” how and when they should be used “e.g., resources for writing vs. checking

vs. reviewing”.

Make resources easy to discover and find Stakeholders had ideas for how to help
authors discover and find resources. Stakeholders wrote about hyperlinks being an im-
portant way for authors to discover related guidelines and tools. These could be “hori-
zontal links between related guidelines” and between guideline “documents and tools”
like checklists. All resources should “link to one another”, ideally “item by item” so that
checklist items could link directly to the relevant section of full guidance. Stakeholders
noted that hyperlinks can become out of date, and so stakeholders should “fix broken

links”.
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Stakeholders also wrote that resources could be hosted on “a convenient place, such as
a unified website”. EQUATOR’s website is one such place, and participants suggested
making it “easier to navigate” and its “search tool more prominent and easier to use”.
Although some authors will use such search tools, stakeholders recognised that those
who browse may benefit from “curated” collections of reporting guidelines or a “man-
ageable list of related, commonly used guidelines”. As an example, an author writing
a review article may be helped by a page listing “PRISMA, MOOSE, ENTREQ, PRISMA-
ScR etc.” and that “this page could be kept up to date as guidelines are revised”. Another
stakeholder (a publisher) warned, however, that journals may not want to link to these
pages if the collection has “a much broader scope” and includes guidelines that the

journal doesn’t endorse.

When discussing how to help authors who are less familiar with study designs, one
stakeholder suggested creating “tools to help researchers identify study designs (e.g.,
a questionnaire)”, and another, already familiar with such a tool previously developed

by EQUATOR suggested it should “use plain language”.

Make information digestible Stakeholders acknowledged that authors’ needs may
differ between tasks (e.g., drafting an article vs demonstrating compliance), and that
authors may use guidance in different ways; some will read the whole thing from start
to finish, whilst others will dip in and out as-and-when they need. Consequently, stake-
holders wrote that “having different options available that meet the needs of different
users is vital” and that authors should be able to consult guidance in ways that “work

for them”.

One suggested way of doing this may be to “structure guidance using navigation menus
and subheadings” so that “it is easy to find the information you need”, making reporting
guidelines faster to use and less overwhelming. Another noted that checklists can also
be designed, citing TIDIER as “a nice example” that has “integrated the intervention and

placebo into one table” with the active intervention and placebo in adjacent columns.
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Dynamically hiding and showing content was floated here again (as it was in Keep guid-
ance short), with one stakeholder suggesting that users could “filter out” irrelevant con-
tent, to only see instructions for their task (e.g., planning, writing, reviewing) or specific
to their study. This could be done with a “decision tree” or “branching questions” to
determine specific features of the study (“e.g., a systematic review with network meta-
analysis of individual participant data”). Answers to these questions could then be used
to “modify” items to create “personalised guidelines”, or to generate a “customised re-

porting checklist” that includes all “main and relevant extension items”.

Dynamic content was also seen as a favourable way to embed guideline exten-
sions, with the aim of making them easier to discover without overwhelming the
author. For example, noting that “some guidelines ‘fit together’...e.g., PRISMA and
PRISMA-Abstracts”, stakeholders wrote that PRISMA-Abstracts could be “embedded”

as collapsed content that interested authors could expand.

When disseminating resources

Describe reporting guidelines where they are encountered When first introducing
reporting guidelines stakeholders suggested telling authors what reporting guidelines
are, “when and how best to use” them, and what benefits to expect. This information
could go wherever authors are advised to use reporting guidelines (like journal instruc-
tion pages, registries), EQUATOR’s website, social media campaigns, at the start of the
guidelines, and could go at the beginning of checklists too “in case people don’t read
the whole [guideline] paper”. This introductory text could be “short, sweet, and to the
point”. Benefits could be even more prominent by putting them “in a box, or [by using]

font or positioning”.

Make resources accessible Stakeholders wrote “Ensure guidance is open access” so
that all authors can access it. Stakeholders also noted that if guidance is published
under a permissive license, then others can reuse the content to extend the guidance or

build new tools.
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Show and encourage citations Displaying citation counts on the EQUATOR Network
website (or other websites where authors search for reporting guidelines) was described

as a way to “provide social proof” and convince authors that guidelines are credible.

To generate these citations, stakeholders suggested explicitly asking “researchers to cite
the guideline they used”. Stakeholders wrote that if an author cites a guideline they have

used, then readers may discover the guideline from that authors’ article.

Provide testimonials Stakeholders suggested providing “testimonials” as a way to
tackle a few different barriers using education and persuasion. Stakeholders suggested
providing “quotes from authors/researchers who felt that reporting guidelines helped
their work and who have had positive experiences” such as making “writing easier” or
helping “with co-authorship communications”. Stakeholders proposed that testimoni-

als could bring benefits to life, thereby making them more believable.

To make authors care more about research waste caused by poor reporting, stakehold-
ers suggested testimonials from “research consumers for whom an item is important”,

or quotes that illustrate “how detrimental poor reporting is for end users”.

Stakeholders wrote that testimonials from decision makers (like editors, reviewers, and
grant-givers) could communicate their “preference for transparent reporting” and con-
vince authors that reporting will be checked. If these testimonials conveyed that trans-
parency is valued above perfectionism, participants suggested this could reassure au-
thors. Stakeholders also suggested collecting positive testimonials from such “nervous

researchers”.

Finally, stakeholders suggested collecting testimonials from researchers “with a range
of experience”, including “experienced researchers who have benefited by changing
their practices”. Diverse case studies would help engage a diverse user base, and chal-
lenge assumptions that reporting guidelines are too patronizing for experienced re-

searchers or too complicated for inexperienced ones.
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On an ongoing basis

Budget for reporting Stakeholders noted that “researchers need budget to allocate
time to writing” and that “funders could encourage proper financial/time budgeting

for writing”, as could research supervisors.

Create rewards Stakeholders suggested “offer[ing] some sort of tangible re-
ward/benefit” to motivate guideline use, creating new rewards when necessary. Ideas
included “publishers offering a fast-track review/discount”, “badges on published

articles” or platforms “like publons”, or “a certificate after completing training”.

Create discussion spaces Multiple barriers lead stakeholders to suggest “create[ing]
spaces for researchers to connect with other researchers to celebrate and share experi-
ences”. These spaces could include “forums, meetings, tea clubs, [and] clinics both in
real life and virtual”. Such spaces could help authors solicit help and could act as social

proof, as seeing “others using and talking about the guidance” may be motivational.

Online discussion spaces were also considered a useful way to gather feedback from
users directly (by asking for it) and indirectly (by monitoring discussions). Stakehold-
ers wrote that feedback channels “could be useful to guideline developers”, and may
also “cultivate a feeling of community ownership” by “communicating an invitational

attitude”, thereby making guidelines appear less bureaucratic.

Create ways to catch authors earlier Stakeholders thought of ways to “try and shift
the time at which researchers discover or use guidelines”, hypothesising that “it's more
likely that guidelines will save them time” if used earlier or “at the right time” and “not

just upon submission”.

Most simply, stakeholders suggested “telling” or “encouraging” authors to use report-
ing guidelines for planning or drafting research (and not just for demonstrating com-
pliance upon submission). Building upon this, stakeholders suggested organising the
EQUATOR Network website to make it obvious which stages of work resources can be

used for.
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Stakeholders suggested “including [reporting guidelines] in the university teaching and
training curriculum and text books” so that students learn about them before running

or writing up their first study.

Stakeholders suggested funders, ethics committees, and writing training programmes
could advertise reporting guidance for early research outputs like funding applications
and protocols (as previously described in Create reporting guidance for early stages of

research).

When considering whether authors may need reminders to use a reporting guideline
for their next study, stakeholders suggested publishers and EQUATOR could use “email
reminders” or strategies used by e-commerce sites “like when you buy something from

an online business. .. then they work hard to gain your custom again”.

Endorse and enforce reporting guidelines Stakeholders suggested “encouraging
more journals to endorse guidelines” and drew a distinction between endorsing report-
ing guidelines and promoting them on a website, social media, or email (see Promote
reporting guidelines). Endorsement was described as a long term commitment to rec-
ommend or encourage guideline use, requiring buy-in from organisational leaders, and
possibly changes to policies, instructions, infrastructure, and workflows. Promotion,

conversely, was described as ephemeral and does not require organisational changes.

Stakeholders drew another distinction between endorsement and enforcement,
whereby enforcement meant reporting guidelines are “a requirement” or “condition”.
Enforcement was further divided into enforcing checklist completion or, noting that
checklists may not always accurately reflect manuscript content, checking text for

adherence to guidance.

When considering who could enforce guidelines, stakeholders noted that reporting
guidelines could be “a requirement for publication”, “for registration (where applicable)
(e.g., clinical trial registries, PROSPERO)”, or when submitting conference abstracts.
“Ethics committees and funding organisations” could require applicants adhere to

guidelines by, for example, completing “SPIRIT for clinical trial submissions”, or could



8.3. Results 189

ask applicants to declare they will use a guideline when writing their results. To facili-
tate enforcement, stakeholders suggested that the software academics use to provide
funders with updates could ask for completed checklists. One stakeholder suggested
that reporting guideline adherence should be a condition of university employment
and that a “digital dashboard [may] help audit[ing] and monitoring”. Noting that
enforcement requires resources, stakeholders suggested enforcement policies could

“focus on main [reporting guidelines]”.

Evidence the benefits Stakeholders suggested that benefits may be more believable
if they were evidenced. This could be “evidence that [reporting guidelines] improve
the completeness and transparency of the output”. For quantifiable personal benefits,
the suggestion was to collect and report data on “acceptance rates, publishing speed,
writing speed”. One stakeholder posited that “more transparent reporting / structured
reporting may lead to faster editorial processes as it becomes easy for peer reviewers
and editors to review papers about their study” and another suggested that providing
“statistics about processing times of articles that follow / don't follow reporting stan-
dards” would help evidence this claim and “emphasise to researchers that clear report-
ing will minimise the number of times others contact them for clarification”. However,
some stakeholders were sceptical whether data on acceptance rates would show any
benefit at all: “Likelihood of being accepted might not be heavily influenced - bad re-

search well reported would still be rejected”.

For personal benefits that are harder to quantify (like increased confidence), stakehold-

ers suggested providing case studies or testimonials (see Provide testimonials).

Make reporting guidelines appear as a priority A few stakeholders suggested
making reporting guidelines more prominent within journals’ submission workflows
to make them appear more important, and that perceived importance may assist
enforcement/endorsement policies. Notes included that “reporting guidelines could
be more prominent on journal author guideline pages”, or that “if the journal uses
any sort of structured peer review (e.g., specific questions related to methodology) to
tell authors this explicitly [on author guideline pages and within review feedback] and

link it to the reporting guideline content”. A third suggestion was that “when journals
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‘stitch’ or ‘build’ together the manuscript pdf (including cover letter, manuscript main

text, appendices, etc.), prioritise the reporting guideline or move it earlier in the pdf”.

However, a few stakeholders (publishers) warned that prioritising guidelines on author
instruction pages “is complicated as these [pages] already have to do a lot”, although
guidelines could be more prominent if the pages “were better organised and/or filter-

able”.

Promote reporting guidelines Stakeholders suggested many bodies that could help
spread the word that reporting guidelines exist. For example, “professional societies”
could “advertise” reporting guidelines, despite not having a role in the funding, regula-

tion or dissemination of research.

Promotion could occur online. Most obviously, on stakeholder guidance web pages.
“Email campaigns, social media, blogs” could be useful channels to “share and connect
with others [and] drive traffic to guideline website[s]”, but “these require time and en-

ergy” from the reporting guideline community to set up and manage.

“Conferences and workshops at institutions” were cited as channels to promote report-
ing guidelines offline, as were “seminars, webinars, and presentations” especially in
“hard to reach countries/fields”. These events were described as useful ways “to assist
in the interpretation and use of the guidelines” and could be opportunities for “uni-
versities/funders/journals [to speak] together about the importance of reporting guide-

lines”.

To reach students, participants suggested that universities could include reporting
guidelines in their curricula, learning materials, or through reporting champions (see

Install reporting champions).

Stakeholders wrote that “promotion can begin before a guideline has been published so
that researchers know about guidelines being developed” and suggested “the provision
of a time buffer/phasing period for updating new reporting guidelines which would

allow researchers to have information about these new guidelines”.
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Install reporting champions Stakeholders wrote that publishers, universities, fun-
ders, and ethics committees could have members to promote and facilitate the usage
of reporting guidelines, and used terms like “champions” and “EQUATOR ambassadors”.
Within publishers, funders, or ethics boards, a champion’s responsibility may be to “ex-
pand knowledge/awareness of guidelines”. Within institutions, champions could also
“help researchers” by “providing feedback on writing”. Early Career Researchers may
feel most comfortable talking with a champion from “an accessible level (e.g., post-doc,
library staff)”. Participants suggested this could follow a local network model (UKRN
was cited as an example) with EQUATOR as the central organiser, and could utilise ex-

isting reproducibility networks.

Provide additional teaching Stakeholders proposed additional teaching as a way to
promote reporting guidelines, make them easier to use, and to communicate the im-
pacts of poor reporting. Education and training could be general (EQUATOR’s publi-
cation school was cited as an example) or could be “guideline-specific”, and could be

delivered in person or online, as courses, videos, or text.

In addition to learning about a particular guideline, stakeholders suggested that stu-
dents could learn about “writing as a process” and “workflows for documenting and
communicating research”. This was considered useful as “researchers don’t necessarily
understand that reporting is a stage in the research process”. Curricula could include
“methods studies that indicate the research waste” to teach students why reporting mat-
ters, or students could learn for themselves by attempting “to replicate a study or do a

systematic review to discover how poorly research is currently reported”.

To gain experience in using reporting guidelines, stakeholders suggested students could
develop “research protocols (as Bachelor or Master Theses) using reporting guidelines”
and that these could “be assessed based on the compliance with the appropriate re-
porting guideline” in addition to “other criteria more related with methodology”. To
make this easier, stakeholders suggested structuring courses around reporting guide-
line items “for example: a course on [randomised controlled trials] covering every single

SPIRIT or CONSORT item”.
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Make updating guidelines easier Stakeholders acknowledged that feedback from au-
thors “could be useful to guideline developers”. Some stakeholders went further, ex-
pressing that guidance and websites should be updated “in response to user feedback
or changes in the field”. Others suggested that “developers could consult different user
groups when creating guidance” and “engage as many health professions as possible”

so that “professional cultural issues can be usefully accommodated.”

However, stakeholders were not forthcoming on how to go about gathering this feed-
back. One wrote “provide ways for researchers to give feedback to guideline developers”
without suggesting any ways to do this. Another simply asked “how can we enable users
to give feedback on guidance?”. Many guideline developers noted that they required ac-
cess to extra funding to evaluate, refine, and update their resources. One developer
suggested that “minor updates could be made without publishing a new article” if the

guidance were disseminated on a website.

8.4 Discussion

8.4.1 Summary of results

My objective was to identify ideas to address influences affecting reporting guideline
adherence by running workshops with the EQUATOR Network and focus groups with
guideline developers, publishers, and other experts. As I had hoped, including perspec-
tives from a range of stakeholders led to more ideas: EQUATOR staff thought of 24 which

was then expanded to 128 through the focus groups.

Ideas employed all intervention functions. There were ideas to consider before, dur-
ing, and after creating reporting guidelines, ideas to consider when creating resources,
ideas about tools to assist application, ideas about ongoing activities to support or pro-
mote guidance use, and ideas about refining guidance over time in response to feed-
back. Many of these ideas could be enacted by guideline developers, publishers, and
EQUATOR, but participants also saw opportunities for ethics committees, funders, aca-
demics, registries, and syllabus writers; stakeholders who are typically less frequently

considered.
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This is the first time that guideline developers from different groups have come to-
gether with publishers and academics to consider reporting guidelines as a system. I
had a good response rate from guideline groups and responses were generally support-
ive, even if they were unable to take part. Multiple guideline developers volunteered
their guideline to be a “guinneapig” and expressed support for my work. All stakehold-
ers were open minded to the influences I presented except for one developer who ex-
pressed scepticism that reporting guidelines were anything but perfect, and requested

additional evidence of authors’ negative experiences.

8.4.2 Implications

These results will be of interest to the reporting guideline community. Guideline devel-
opers may find inspiration here when writing or revising guidance. Many of the ideas
could be enacted by the EQUATOR Network. At the time of writing, the EQUATOR Net-
work was in the process of updating its advice for guideline developers, which I hope
will be informed by these results. The ideas generated may also be of interest to pub-

lishers, funders, and Universities.

Although only a few reporting guideline development groups took part in this study,
most ideas identified were abstract enough to generalise to most reporting guidelines,
which tend to be developed and distributed in similar ways; (e.g., all development
groups will have to consider what guidance to create, its scope, how to communicate it
clearly and how to disseminate it). Some ideas may even generalise to other interven-
tions to encourage good research practices (e.g., to communicate personal benefits,

and not to patronise researchers).

8.4.3 Limitations

The study may have benefited from more diversity in participants’ backgrounds and
expertise. I could have recruited participants from funders, ethics committees, or reg-
istries, behaviour change experts or experts familiar with user experience of websites or
written documents. All participants were western and proficient in English. Although

this is partly a consequence of who writes reporting guidelines, I could have sought
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input from publishing houses that cater to non-western authors. Broadening the par-

ticipant pool in this way could have led to more ideas.

My focus groups were smaller than I had planned. Some would consider these group
sizes too small to be called focus groups, and may instead call them paired interviews,
dyads, or triads [174,175]. A hallmark of focus groups is that they use “group interac-
tion to produce data” [176], and these interactions may include sharing experiences
and challenging each other. I did not feel the small group sizes to be a limitation in this
study for two reasons. Firstly, because participants were co-editing a file and building
upon the thoughts of previous groups, participants could react and respond to partic-
ipants from previous groups. Secondly, participants had deep understandings of the
topic (evidenced by sessions overrunning and participants dwelling on a single topic)
which meant that even pairs of participants had plenty to discuss, share, and debate. If
I had condensed participants into, say, 3 groups of 5-6 participants, each participants
would have had less time to speak and I anticipate that many ideas would have gone

un-spoken.

8.4.4 Future work

I purposefully did not seek input from naive authors as this study required input from
experts familiar with reporting guideline dissemination. Instead, I describe how I
sought input from authors in chapter 10. I also purposefully did not ask stakeholders
to prioritise or rank ideas. In chapter 7 I explained that prioritization is subjective and,

therefore, should be done by stakeholders separately.

8.4.5 Conclusions

In this chapter I have described how ran workshops with reporting guideline experts
from the UK EQUATOR Centre to generate 24 ideas to address 32 influences affecting
whether authors adhere to reporting guidelines. I then described how I ran focus groups
with publishers, reporting guideline developers, and advocates, to expand this list to
128 ideas. In the next chapter I describe how I decided which ideas to act on and how I

turned them into intervention components.
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8.5 Reflections on this chapter

Aswith chapter 3, I decided to keep notes on my experience of writing this chapter using
the SRQR guideline. I began by writing paragraphs for each guideline item in the order
they are presented in the guideline. The resulting text lacked a narrative thread, and I
found it difficult to explain how this chapter related to the previous one. As a result, my

first draft required a significant re-write.

I also kept a diary of my experiences running these focus groups. The only time I felt un-
comfortable was when talking with senior academics from the reporting guideline com-
munity. [ did not want to make them feel like I was criticising their work. In my methods
section I explained this concern was because I did not want participants to feel defen-
sive or to limit discussion in any way. However, on reflection, I was also aware that these
people may one day be my peer reviewers, collaborators, or even employers. So not only
did I not want to criticise them, but I wanted to leave a good impression. I navigated
these concerns by talking about reporting guidelines in an abstract way (as opposed to
focussing on their guideline) and by relying heavily on the behaviour change wheel to
structure discussion when necessary. I've already explained how the framework helped
participants to brainstorm ideas systematically and not feel defensive, but on reflection
I realised it also allowed me to relax, as it neutralised my questions that may otherwise

have seemed personal or accusatory.
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Chapter 9

Defining intervention components

and developing a prototype

9.1 Introduction

In this chapter I describe how I brought together the outputs of all previous research
chapters to create an intervention planning table containing intervention components.
I then describe how I turned this table into a working prototype ready to be tested by

authors.

In chapters 3 - 5 I described how I identified influences affecting whether authors ad-
here to reporting guidelines. In chapter 7 I described how ran workshops with reporting
guideline experts at the UK EQUATOR Centre to define a target behaviour, consolidate
influences, prioritise intervention functions and policy categories, and how I decided to
prioritise redesigning reporting guidelines and the EQUATOR Network’s website home
page. In chapter 8 I described how I asked guideline developers, publishers, and other
stakeholders to build upon our workshop outputs by brainstorming solutions to barri-

ers.

Consequently, at this point in my thesis I had multiple lists; a list of influences, lists
of intervention options, and a list of ideas. Not all ideas were relevant to the EQUA-

TOR Network or aligned with our prioritised intervention options, and although ideas
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referenced influences, the links between ideas, influences, intervention functions, and

behaviour change techniques were not fully explicit.

What remained was to select ideas I could implement, define them as intervention com-
ponents, then build a prototype I could test with authors. Michie et al. [155] define an

intervention component as:

1. adesigned element that uses one or more behaviour change technique,
2. theorised to work through one or more intervention functions

3. to target one or more behavioural drivers.

Michie et al. [155] describe this step as “identify[ing] intervention content in terms
of which [behaviour change techniques] best serve intervention functions”, where a
behaviour change technique is “an active component” that is “observable, replicable,
[and] irreducible”. Defining intervention content in this way is useful because it helps
intervention developers understand why the component was added (or removed), how

itis theorised to work, and how its effectiveness may be tested.

Once defined, I wanted to turn this list of intervention components into a prototype
that could be tested by authors. This prototype would have to include a) a redesigned
reporting guideline and b) a redesigned version of the EQUATOR Network home page
that testers could navigate to find the redesigned reporting guideline. I wanted the pro-
totype to be real enough so testers could use it as they would a real website. This meant
I had to make decisions about content, design, and also the underlying software used

to create and host the website.

I wanted to include EQUATOR staff and guideline developers in the redesign process for
three reasons. Firstly, because EQUATOR staff will need to take responsibility of what
I build if it is to be successful, the underlying architecture must be easy for them to
understand and maintain and affordable to run without funding. Secondly, I expected
their experience and expertise to help decision making and by prioritising their opin-
ions I hoped to keep my own subjectivity in check. Thirdly, I wanted to ensure they

understood the intervention and felt like it was “ours” not “mine”.
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I decided to focus on redesigning one reporting guideline instead of many: the Stan-
dards for Reporting Qualitative Research (SRQR). Focussing on one guideline meant
I could work alongside its creators to fully understand its nuances and allowed me
spend time on design rather than repeatedly applying a design to multiple guidelines
(even a simple design choice — like how to format an item - takes time to apply, and
this time multiples with more guidelines). I chose SRQR because I was familiar with it,
understood it, and it’s lead developer expressed interest in collaborating. Additionally,
because it is applicable to all medical qualitative research I expected its users to be
plentiful and varied. For example, authors may include students, clinicians, public
health experts, quantitative researchers dabbling in qualitative methods within a
positivist framework, or experienced qualitative researchers working within other
paradigms. This broad and varied author base would be useful for a subsequent

qualitative feedback study (see next chapter).

In summary, the aim of this chapter was to create an intervention in preparation for a

subsequent qualitative user feedback study. My objectives were to:

1. Create a list of intervention components by combining the outputs of previous
chapters.

2. Redesign the EQUATOR Network home page and SRQR guideline.

9.2 Methods

9.2.1 Defining intervention components

I started with the 128 ungrouped ideas originating from my focus groups (chapter 8).
I then cross-checked the list of favoured behaviour change techniques (from step 7 of
chapter 8) with the list of influences (from step 4) to ensure I had considered all options.

This sparked 8 more ideas (see Appendix O), bringing my starting list to 136 ideas.
I labelled each idea with:

1. The influence(s) it addresses (derived from chapters 3, 4, 5, and step 4 of chapter
7).

2. The behavioural driver it targets (from step four of chapter 7).
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3. The intervention functions it uses.
4. The behaviour change techniques it uses, selected from Michie et al.’s taxonomy

[159].

I asked a colleague with experience in behaviour change taxonomies to double check

my coding, and we resolved disagreements through discussion.
For each idea, I then considered:

5. Whether it was implementable by redesigning guidelines or by modifying the
EQUATOR website. If not, I removed it from the list.

6. Whether its intervention function aligned with the intervention options EQUA-
TOR and I had prioritised during our workshops (see workshop steps 5 & 6 in

chapter 7). If not, I removed it from the list.

To give structure to this list, I grouped intervention components according to the sub-
behaviours they targeted: 1) engaging with guidance and 2) applying it (see section on
specifying the target behaviour in chapter 7). To provide extra context and clarity, I
described each component in more detail and how it compares to the status quo. In do-
ing these comparisons I made generalisations about how popular reporting guidelines
are written and disseminated by drawing on evidence from my qualitative synthesis
(3), looking at how the EQUATOR website is currently, and referring back to workshop

discussions (from chapter 7).

9.2.2 Redesigning the SRQR reporting guideline and EQUATOR Network

home page
Co-design meetings and process

Throughout the creation process I drew on the principles of co-design: “active collabo-
ration between stakeholders in the design of solutions to a pre-specified problem” [177].
In this chapter I describe how I worked alongside SRQR’s lead developer and reporting
guideline experts from the UK EQUATOR Centre, and in the next chapter I describe how
I continued these principles by seeking feedback from authors. I invited the EQUATOR

staff who participated in the workshops (chapter 7) to form a design advisory group.
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The group and I met three times between November 2022 and January 2023. In our
first meeting, we decided how the home page and redesigned guideline should join and

whether any interim pages were required.

In our second meeting, the design advisory group and I sketched ideas for how the
home page and reporting guideline page could be laid out and for the positioning
of intervention components. These sketches were wireframes: simple illustrations
focussing on space allocation, functionalities, and intended behaviours. Wireframes
do not include styling. They have no colours, images are represented as blank boxes,

and lines represent blocks of text.

After the second meeting, once participants had agreed on a layout, I created an alpha
version of the new home page and guideline page. These were real webpages, viewable
in a browser, but I used dummy text and images because I wanted to solicit feedback
on layout, structure, and functionality, not on the content. This is a common practice
in web development, as people can become distracted by wording or stylistic choices.
I used a web annotation tool called Pastel to collect feedback from the design advisory

group [178] and then refined the alpha version based on this feedback.

In our third meeting, we co-created text for the home page. We began by listing the
intervention components the text needed to address. The text needed to explain what
reporting guidelines were, how they can be used, and the benefits they bring to authors.
The design advisory group drafted text on their own before discussing and editing as a
group. We also discussed style and imagery in this meeting. Again, we began by listing
the intervention components the images needed to address. These included communi-
cating what reporting guidelines are, who should use them, communicating simplicity
and confidence. I invited design group members to contribute websites and images
they admired for inspiration. We ended up discussing websites run by the National
Health Service [179], the International Organisation for Standardisation [180], and the
National Institute for Health and Care Excellence (NICE) [181]. We looked through ex-
amples of free-to-use images from a number of libraries [182-185]. I also consulted
usability best-practices [186] and NICE’s style guide for guideline developers [187]. I

then populated the alpha version with the text and images discussed in this meeting.
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After the third meeting I began redesigning the SRQR guideline. I got written permis-
sion from SRQR’s publisher (the Association of American Medical Colleges) and lead
developer, Bridget O’Brien. I began redesigning SRQR by pasting the text from SRQR’s
Explanations and Examples supplement [30] into Microsoft Word and rearranging item
content into categories identified in chapter 8 (see Appendix O Describe reporting items
fully): what to write, how/where to write it, what to write if the item was not/could not
be done, why the item is important and to whom, and examples. I edited sentences to
speak directly to authors and to use active voice, e.g., “Describe X” instead of “X should
be described”. This shortened the text and made it clearer that the primary audience is

authors.
For composite items I split the sub-items into bulleted lists. E.g.
For each X, describe:

o A
«B
e C

I rearranged conditional sub-items to read as “If X, then describe Y”, instead of “De-
scribe Y if X”. I moved definitions into a glossary and contextual information into notes.
I edited the tone of voice to add reassuring language. I asked SRQR’s developer to pro-
vide feedback on the redesigned guideline and made refinements based on her com-

ments.

After development, I double checked the intervention against my intervention planning
table (see chapter 9) to ensure I had included all components. I invited another round

of feedback from the design advisory group and made more refinements.

Trustworthiness

As before, I used established, best-practice techniques to facilitate open discussion in
the design meetings [157]. I made it clear there were no right or wrong answers. I re-
flected on my own opinions before meeting, and held them back until the design advi-

sory group had finished talking. When disagreements arose, I took time to explore and
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understand both sides.

I made heavy use of my intervention planning table (see chapter 9) to make decisions
based on theory over and above personal preferences. Instead of asking EQUATOR
members whether they liked something (e.g., Do you like this font?), I asked whether
they felt it reflected the intended intervention function instead (e.g., Does the font con-
vey simplicity?). By prioritising theory above preference, and others’ opinions above my

own, I reduced my subjectivity.

Target audience

Throughout our meetings we kept our target audience in mind. Building user personas
is a common best practice in web development [188-190]. For example, as part of
their work to help NHS staff adopt new technologies and become a digital workforce,
Health Education England identified archetypes: digital creators, end users, embedders,
change drivers, and shapers [191]. They then developed imaginary personas around
these archetypes, each with their own needs, motivations, and challenges. Developing
personas can be a significant task. Some product teams go as far as interviewing 5 or
more representatives of each persona in an iterative, co-creation process. This was not
feasible within my DPhil and so my persona generation process was less formal but still
evidence based. Referring to my website service evaluation (chapter 5), I recalled most
website visitors are new and visit only once, and so I inferred many will be naive to re-
porting guidelines and the EQUATOR Network. Website visitors come from all over the
world, so I assumed some may speak English as a second language (or not at all). I had
no way of knowing how much research experience EQUATOR’s website visitors have,
but I assumed the distribution would reflect real-world numbers, where students and
early career researchers outnumber experienced professors. Although the EQUATOR
website has content aimed at editors, librarians, and guideline developers, this content
is rarely accessed and these users are not part of my target behaviour (see chapter 7),

and so I did not create personas for them.

Consequently, two personas crystallised in my mind: inexperienced and experienced

authors.
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1. Inexperienced author:

* may not be familiar with EQUATOR or reporting guidelines

» may find authoring / publishing difficult

* may need help in finding, understanding, and applying a reporting guideline

« if English is their second language, they may be less proficient in reading/writing

init
2. Experienced author:

* may be familiar with EQUATOR and/or reporting guidelines

* may have used checklists before, but may not realise full guidance exists, and may
have never used reporting guidelines for drafting.

* may feel patronised or restricted by reporting guidelines, especially if they believe
them to be design requirements

* may see checklists as red tape necessary for publication, or they may be reporting

guideline “converts” already convinced of their value.

Many authors may fall somewhere between these two personas. In discussion with the
design advisory group, I decided to prioritise inexperienced authors because I believed
them to be more numerous, and because qualitative evidence suggests inexperienced
authors may benefit more from reporting guidelines but experience more barriers when
using them (see chapter 3). By focussing on helping inexperienced authors,  hoped any

spill-over effects may also help experienced authors.

User personas typically include motivations. There is an important difference between
user motivations - what authors are wanting to do when they visit EQUATOR’s website
- and our target behaviour - what we want authors to do when they visit EQUATOR’s
website. Because most visitors come from journal websites or submission systems and
because checklists are the most accessed resourced (chapter 5),  assumed most authors
visit the website because they want to fill out a reporting checklist as part of journal sub-
mission. In contrast, my target behaviour specifies authors should read the full report-

ing guidelines as early as possible, i.e., when planning or drafting research, way before
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they submit to a journal. I could have designed a website to focus entirely on draft-
ing manuscripts, but this would have abandoned authors seeking checklists. Instead, I
took a more pragmatic approach and decided to continue catering for authors seeking
checklists, but to nudge them towards using the full guidance for drafting research in

the future.

Making decisions about system architecture

When considering architecture options I spoke to the UK EQUATOR Centre and Uni-
versity departmental staff members about financial constraints, data security concerns,
and to understand what website building tools and technologies they felt comfortable
with. I then looked at the designs we had created on paper, considered the function-
ality those designs would require, and selected architecture options to support those

functions.

9.3 Results

9.3.1 Intervention components

From the initial list of 136 ideas I identified 62 intervention components that could
be implemented by redesigning guidelines and by improving the EQUATOR Network
home page. Together, these components use 17 behaviour change techniques and 6
intervention functions to target 32 influences. Of these 62 intervention components I
managed to include 46 when redesigning SRQR and EQUATOR’s home page. The re-

mainder were not feasible.

The full intervention component table is long and disrupted the narrative of this chap-
ter, and so I moved it to Appendix P. In this chapter I've included shorter tables for each
intervention part, and summarised included components labelled with their interven-
tion function and employed behaviour change technique. I'll now go through parts of

the design and summarise the components in each.
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9.3.2 Intervention description
Site organisation and search

Some intervention components required considering how authors would navigate and
search the website (see Table 9.1). My first meeting with the design advisory group fo-
cussed on how the redesigned home page and guideline should link, and whether we
needed any steps in between the two. On EQUATOR’s existing website, authors start-
ing on the home page must navigate through 5 webpages to reach the full reporting
guidance; the home page, guideline database page, PubMed, a publication, and then
sometimes a supplement. From my website service evaluation (chapter 5), we knew
many authors leave at each step (see Figure 9.1). Therefore, we wanted our redesigned
home page to link directly to the most frequently used guidelines, thereby reducing this
this journey to 2 steps, with the aim to increase the proportion of authors reaching the

full guidance (see Figure 9.2).

Home Page Exit

Authors

Database Page

Pubmed
Publication
Guidance
Checklist

FIGURE 9.1: A simplified layout of the existing EQUATOR Network web-
site, as of the 5th of April, 2023. Users must navigate through up to 5
different web pages to reach reporting guidance. The proportion of users
navigating between each step is shown in the width of the links. Links
in grey are estimated proportions. “Exit” means leaving the website. For
simplicity,  have notincluded the 7% of authors viewing pages within the
“Library” subdirectory, nor the 1% visiting other content categories.

We also decided to display the full guidance texts on the website whenever licences al-
low. Currently, EQUATOR’s website directs authors to different publishers and guideline
development group websites. Sometimes the full guidance is published as a supple-
mentary material, and checklists can appear as supplements, tables, or figures. Bring-

ing the full guidance texts to a single website makes them easier to find, means we can
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Home

Guidance

Authors

Database Page

Exit

FIGURE 9.2: The layout of the new web-intervention. Users must now
only need to navigate to 2 pages to access reporting guidance. The pro-
portion of users navigating between each step is shown in the width of
the links. All links in are estimated proportions, based on a realistic aim
to reduce the exit rate from the home page and database page by 50%.

ensure all have a consistent, usable format, and allows us to track authors behaviour.

But this is only possible when guidance is published under a permissible licence.

When discussing how authors would navigate the website, we decided to cater to both
users that search and users that browse. The website features a search function ad-
hering to user experience norms (the search button on EQUATOR’s original website is
difficult to find), and each web page has enhanced meta data to optimise search en-
gine performance. To help browsing authors, we decided to ensure all related guide-
lines and resources link to each other. Previously, guidelines rarely linked to each other,
and checklists rarely linked to full guidance. In the redesign, guidelines link to related
guidelines, and all resources link to each other. In the future, EQUATOR may consider
creating collections of related guidelines (e.g., a page featuring all guidelines relating to
a study design, health condition, or theme), decision aid tools, or may embed related

guidelines (e.g., PRISMA for Abstracts could be embedded within PRISMA).
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TABLE 9.1: Intervention components pertaining to how the website is

organised, alongside the intervention functions and behaviour change

techniques (BCT) they employ. See Appendix P for further descriptions
and links to barriers each component addresses.

INTERVENTION
INTERVENTION COMPONENT FUNCTION BCT
Centralised hosting Enablement Restructuring the
physical environment
Search function on website Enablement Restructuring the
physical environment
Links between related guidelines Environmental Restructuring the
Restructuring physical environment
Search Engine Optimization Enablement Restructuring the
physical environment
link all resources to each other Environmental Restructuring the
restructuring physical environment

Intervention components that occur throughout

Some intervention components pervaded all parts of the redesign (see Table 9.2). These
components centred on three themes: our target audience, nudging authors towards
using guidelines earlier in their writing, and positioning reporting guidelines as helpful

rather than administrative.

In the methods section I described how EQUATOR and I decided that our primary audi-
ence was authors (not editors, reviewers etc.), and inexperienced authors in particular.
In my thematic synthesis (chapter 3) I found some authors felt reporting checklists were
the responsibility of an editor or peer reviewer. In part, this might be because some re-
porting guidelines are written passively (“Reports should describe...” etc.). In contrast,
my design speaks directly to the author (“When writing up your research...” etc.), and

I used terminology with inexperienced authors in mind.

Many components nudge authors towards using reporting guidelines early in their writ-

ing. For instance, the first text authors see mentions “writing up” and the guideline
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text is worded from the perspective of writing (as opposed to checking or reviewing).
The home page and guideline page explicitly describe stages of writing where reporting
guidelines can be used. The website layout forces authors to access the full guidance
before the checklist, and the checklist button is positioned after the button for a tem-
plate that can be used when drafting. The meta-data for search engines includes terms
like “how to write” or “describe” so the pages appears in search engine results when au-
thors search queries like ‘how to write up an epidemiology study’. In contrast, my the-
matic synthesis revealed that some authors may currently think reporting guidelines
are checklists, and are meant to be used as part of journal submission. This is, after
all, how most authors discover them and few guidelines contain any instruction to the

contrary.

Finally, because my thematic synthesis found some authors describe reporting guide-
lines as administrative red-tape, I wanted to position reporting guidelines as trusted
resources that will help, not hinder, researchers. I did this by creating content and an
aesthetic that would foster trust and convey two personal benefits of using reporting
guidelines: simplicity and confidence. I created this aesthetic by using a simple colour
scheme with plenty of negative space. I tried to keep the tone of voice professional
but simple and empowering. I avoided design or language that may invoke feelings of
judgement, complexity, or administration. I tried to keep language concise and clear

without being patronizing.

TABLE 9.2: Intervention components appearing throughout the website,

alongside the intervention functions and behaviour change techniques

(BCT) they employ. See Appendix P for further descriptions and links to
barriers each component addresses.

INTERVENTION
INTERVENTION COMPONENT FUNCTION BCT
Remove branding and messaging Coercion (Removal = Remove aversive
that may invoke feelings of of) stimulus
judgement, complexity, or
administrative red-tape
Include design, features, and Persuasion Credible source, Social

language to foster trust comparison
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INTERVENTION

INTERVENTION COMPONENT FUNCTION BCT

Use tone of voice and design to Persuasion Framing/reframing

communicate personal benefits;

confidence and simplicity

Avoid patronizing language Persuasion Remove aversive
stimulus

Address communications to authors  Education Instruction on how to
perform a behaviour

Reassure that all research has Persuasion Social support

limitations to encourage explanation (unspecified)

over perfect design

Home page

EQUATOR’s current home page (see Figure 9.3) does not define what reporting guide-

lines are, or how or why to use them. Although it is full of content, the overall impres-

sion is one of complexity with no clear message. Intervention components appearing

on the home page are listed in Table 9.3. Its limitations include:

D
2)

3)
4)

5)
6)

7)

No prominent description of what reporting guidelines are

No clear instruction on what tasks reporting guidelines can and cannot be used
for

Search function hard to find (area A)

Decision tool for identifying which reporting guideline to use was hard to find
(area B)

The page looked cluttered and unappealing

The tone of voice was functional. It was not particularly judgemental but not reas-
suring either.

There was little description of benefits of using a reporting guideline besides the
mention of ‘quality’ and ‘transparency’ in the definition of EQUATOR, reference
to ‘high-impact research’, ‘improve your writing’, and ‘enhance your peer review’

in the header.
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8) No reassurance that most research has limitations

9) Frequently accessed guidelines are fairly easy to find (area C).

In contract, the redesigned homepage aims to minimise the proportion of authors leav-
ing the website without engaging with reporting guidelines. The home page explains
what reporting guidelines are, what writing tasks to use them for, the personal bene-
fits they offer, and why reporting is important for reproducibility. Short quotes from
authors and editors, expounding the benefits of using reporting guidelines aim to con-
vince sceptical authors. The redesigned home page can bee seen in Figure 9.4. Inter-

vention changes made to the homepage include:

1) Reporting guidelines are now clearly defined (areas A)

2) The site looks simple and has plenty of white space

3) Personal benefits are described explicitly and communicated through reassuring
language and quotes (see areas B)

4) Search and browse buttons are easy to find (area C)

5) Frequently accessed guidelines are still easy to find (area D)

6) The site describes what tasks reporting guidelines can be used for, and differenti-

ates tools by task (area E)

TABLE 9.3: Intervention components appearing on the website’s home

page, alongside the intervention functions and behaviour change tech-

niques (BCT) they employ. See Appendix P for further descriptions and
links to barriers each component addresses.

INTERVENTION
INTERVENTION COMPONENT FUNCTION BCT
Describe what reporting guidelines Education Instruction on how to
are where they are first encountered perform the behavior
Clarify what tasks (e.g., writing, Education Instruction on how to
designing, or appraising research) perform the behavior
guidelines and resources are
designed for
Educate authors about writing as a Education Instruction on how to

process perform a behaviour
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INTERVENTION

INTERVENTION COMPONENT FUNCTION
Describe personal benefits and Education
benefits to others where reporting

guidelines are introduced (home

page, on resources, in

communications)

Include testimonials from Persuasion
researchers who were nervous about

being punished for reporting

transparently

Gather and communicate evidence Persuasion

for benefits

Include testimonials from research Persuasion
users who benefit from complete

reporting

Explain importance of complete Education

reporting to the scientific community

BCT

Information about
emotional
consequences,
Information about
others’ approval,
Information about
social and
environmental
consequences
Demonstration of the

behavior

Information about
emotional
consequences,
Information about
others’ approval,
Information about
social and
environmental
consequences
Salience of

consequence

Information about
social and
environmental

consequences
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INTERVENTION
INTERVENTION COMPONENT FUNCTION BCT
Tell authors when to use reporting Education Instruction on how to
guidelines, or that reporting perform the behavior

guidelines are best used as early as

possible

Introduction to the SRQR reporting guideline

Although some journals direct authors to EQUATOR’s home page, others send authors

straight to EQUATOR’s database records for a particular reporting guidelines. Although

EQUATOR’s database pages for each guideline do include some explanation of when

the guideline should be used, and links to related guidelines and tools, this information

was quite hard to find and the pages lacked many other intervention components (see

Figure 9.5). Limitations of the existing database pages include:

D

2)

3)
4)

The actual guidance is hard to find. Area A includes 3 links. The first two send
users to an article describing how SRQR was developed. The actual guidance ap-
pears in a supplement of that article, which is the third link in area A. The label
“relevant URLs” is vague.

Little instruction regarding what the reporting guideline is or can be used for other
than “Qualitative research”

Links to related guidelines that are hard to find or, as for SRQR, absent

No metrics around how many authors use this reporting guideline (e.g., citation
counts)

The French translation of the guidance is well labelled and fairly easy to find (area
B), but to the right of it is a box prominently labelled “Translations”, and the link

in here would actually take the user further away from the translated guidance.

EQUATOR’s database pages direct authors to reporting guideline publications. Al-

though these publications might include (or link to) the full guidance, most focus

on lengthy descriptions of how the guidance was made and justifications of why it is
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needed. This is true for SRQR (see Figure 9.6). Limitations of these publications may

include:

1y

3)

4)

6)

7)

8)

9)

Not all reporting guidelines describe what reporting guidelines are or what they
can be used for, and these descriptions can be hard to find (areas A).

The actual guidance or checklist may be relegated to a box, table (area B), or a
linked supplement (see area C) .

Reporting guideline publications may not reassure authors that most research has
limitations, and that transparency is OK

Publications may not be written with a reassuring tone of voice. Guideline devel-
opers often justify reporting items by emphasising the negative impact of research
waste. This may be how developers justify their work to themselves, editors, re-
viewers, or readers. As a result, to a naive author considering using the guidance,
the tone of voice may come across as judgemental.

Benefits to the user may be hard to find or (as with SRQR) not described at all.
Benefits to others are more likely to be described, including a focus on how trans-
parent, complete reporting benefits the research community or, conversely, how
poor reporting is wasteful.

Instruction on when reporting guidelines do/do not intend to prescribe structure,
or instruction may be hard to find (see area D) or missing.

Instructions on whether a reporting guideline intends to be a strict standard
vs. ‘just’ a guideline may be hard to find (see area D) or missing.

Links to related resources only include those that were created before the report-
ing guideline was published. Some guidelines don’t include any links.

No clear instruction on whether to use the guideline in a situation that it wasn'’t

designed for, but when no better guidance exists.

In my redesign, I wanted authors to be able to find the full guidance directly, without

having to navigate a database page or lengthy development article. However, I still

wanted to include an introduction and FAQ section to help authors quickly understand

what the guideline is, what it isn’t, whether it applies to them and, if it does, to convince

them to use it (see Table 9.4). Because half of visitors bypass the home page and ar-

rive directly on these guideline-specific pages, I decided to duplicate some home page
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FIGURE 9.6: The SRQR publication, captured on the 5th April, 2023. Areas
A-D show the scope, checklist, link to the guidance, and its strictness.
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components aimed at naive authors such as basic information on what reporting guide-

lines are, how to use them, when to use them, and why. Intervention changes included

in reporting guidelines’ introductions and FAQs (shown in Figure 9.7) include:

1y

2)

3)
4)

5)

8)
9)
10)

11)
12)

Clear description of what the reporting guideline is, what it can and cannot be
used for, the benefits to the author and to society, and how and when it can be
used. (area A)

Description of whether the reporting guideline is intended to be a standard or
‘just’ a guideline (area A)

Tools are clearly differentiated by task (area B)

Related guidelines and other resources are linked. These links can be updated as
and when newer guidelines are published (area C)

Clear instruction on whether a reporting guideline can be used in a situation that
it wasn't designed for, but where no better guidance exists (area D)

Links to translations (area E)

Reassuring language throughout, and reassuring quotes from editors, readers,
and authors (e.g., area F)

Citation metrics (area G)

An estimation of how long guidance will take to read (area H)

Advice on how or where to report items so as not to breach word count limits and
when reporting guidelines do or do not intend to prescribe structure (areaI)
Citation information (area K)

Information on how the guidance was developed and why it can be trusted (area

L)
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Guidance is
abridged

Ready toget sarted?

FIGURE 9.7: Redesigned intervention reporting guideline introduction
and FAQ. Labelled areas include intervention components and are de-
scirbed in the preceding paragraph.



9.3. Results

221

TABLE 9.4: Intervention components appearing in the introductory ma-
terial preceding the reporting guideline, alongside the intervention func-
tions and behaviour change techniques (BCT) they employ. Italicised
items are duplicated from previous tables. See Appendix P for further
descriptions and links to barriers each component addresses.

INTERVENTION COMPONENT
Instruct authors to cite reporting
guidelines so readers may learn
about them

Describe the scope of a reporting
guideline at the top of every resource
Use if-then rules to direct authors to
more appropriate and up-to-date
guidance when available

Explicitly state when no better
guidance exists for a use case

Provide translations

Tell authors how long the guidance
will take to read

Explain when reporting guidelines do
not intended to prescribe structure
Reassure when guidelines are just
guidelines

Explain how the guidance was
developed and why it can be trusted
Tell authors when to use reporting
guidelines, or that reporting
guidelines are best used as early as
possible

Describe what reporting guidelines

are where they are first encountered

INTERVENTION

FUNCTION

Education

Education

Education

Education

Enablement

Education

Education

Persuasion

Education

Education

Education

BCT
Instruction on how to

perform the behaviour

Instruction on how to
perform the behaviour
Instruction on how to

perform the behaviour

Instruction on how to
perform the behaviour
Instruction on how to
perform the behaviour
Instruction on how to
perform the behaviour
Instruction on how to
perform the behaviour

Social support

Credible source

Instruction on how to

perform the behaviour

Instruction on how to

perform the behaviour
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INTERVENTION
INTERVENTION COMPONENT FUNCTION BCT
Clarify what tasks (e.g., writing, Education Instruction on how to
designing, or appraising research) perform the behaviour

guidelines and resources are designed

for

Reporting guideline content

Reporting guidelines comprise reporting ifems, and an example from SRQR is in Fig-

ure 9.8. Limitations of how items are typically described include:

1) Textis unstructured, so it is difficult to immediately identify what needs to be writ-
ten.

2) Text uses verbose, passive language

3) The text appears long and difficult to digest

4) Terms are not always defined

5) Not all reporting items are justified

6) Not all items include instruction of what to write if the item could not/was not

done.

When redesigning items, although I did not change the meaning of guidance, I did give
additional structure and edit phrasing. To increase clarity, I used plain language, con-
sistent terms, and added definitions when I felt necessary. I wanted to cater to authors
who read from start to finish as well as those who dip in and out, and so I created navi-
gation menus so authors can jump to items. Intervention components applying to the
entire reporting guideline content (which includes but is not limited to reporting items)

appear in Table 9.5.

For each reporting item, I prioritised instructions of what to write. I placed remaining
content in an expandable box, thus making the guidance appear shorter at first glance.
Each expandable box includes why the reporting item is important and to whom, ex-
amples, links to related advice, and any other content that isn’t an instruction of what

to write. Each item links to its own discussion channel. Two intervention components
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FIGURE 9.8: An example item from the SRQR guideline.



224 Chapter 9. Defining intervention components and developing a prototype

required presenting design advice separately to reporting advice, but this was not nec-
essary as SRQR made few design assumptions or recommendations. Intervention com-

ponents applying to reporting items appear in Table 9.6.
Figure 9.9 shows a redesigned reporting item. Intervention changes include:

1) Content is separated into what to write (area A), why information is important
(area B), examples (area C), and any additional background information (not
shown).

2) Areas B and C are presented as expandable content, so the only instruction imme-
diately visible is what to write (area A). This means that the guidance is easier to
digest and less intimidating.

3) Definitions are presented as pop-ups for technical terms.

4) Quotes provide reassurance and persuasion (area D).

5) Language is direct and edited for clarity and brevity.

6) Eachitem has its own discussion page (see Figure 9.10, linked to from the top right

of area A).

TABLE 9.5: Intervention components pertaining to the content and or-

ganisation of reporting guidelines, alongside the intervention functions

and behaviour change techniques (BCT) they employ. A reporting guide-

line’s content includes (but is not limited to) reporting items. Compo-

nents specific to reporting items appear in Table 9.6. Italicised items are

duplicated from previous tables. See Appendix P for further descriptions
and links to barriers each component addresses.

INTERVENTION
INTERVENTION COMPONENT FUNCTION BCT
Cater to different kinds of user Environmental Restructuring the
(readers vs dippers) by structuring restructuring physical environment

guidance with headings, itemisation,
hyperlinking to particular sections,

and with optional content
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INTERVENTION COMPONENT
Make guidance appear shorter by
removing superfluous information,
hiding optional content, splitting
long guidelines, using concise
language, and separating design
advice

Decrease fear of judgement by
making reporting guidelines design
agnostic

Present design advice separately to
reporting advice

Use plain language

Define key terms

Use consistent terms

Educate authors about writing as a
process

Describe personal benefits and
benefits to others where reporting
guidelines are introduced (home page,

on resources, in commaunications)

INTERVENTION
FUNCTION
Environmental

restructuring

Coercion (Removal

of)

Coercion (removal

of)

Enablement

Education

Enablement

Education

Education

BCT
Restructuring the

physical environment

Remove aversive

stimulus

Restructuring the
physical environment
Instruction on how to
perform the behaviour
Instruction on how to
perform the behaviour
Instruction on how to
perform the behaviour
Instruction on how to
perform a behaviour
Information about
emotional
consequences,
Information about
others’ approval,
Information about
social and
environmental

consequences
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INTERVENTION COMPONENT
Include testimonials from research
users who benefit from complete
reporting

Include testimonials from researchers
who were nervous about being
punished for reporting transparently

Gather and communicate evidence

for benefits

INTERVENTION
FUNCTION

Persuasion

Persuasion

Persuasion

BCT
Salience of

consequence

Demonstration of

behaviour

Information about
emotional
consequences,
Information about
others’ approval,
Information about
social and
environmental

consequences

TABLE 9.6: Intervention components appearing in reporting guideline

items, alongside the intervention functions and behaviour change tech-

niques (BCT) they employ. See Appendix P for further descriptions and
links to barriers each component addresses.

INTERVENTION COMPONENT
Structure guideline items to make
them quicker to digest

For each item, explain why the
information is important and to
whom (not just what constitutes
“good” design)

Provide links to other resources that

explain how an item can be done

INTERVENTION
FUNCTION

Enablement

Education

Education

BCT

Restructuring the
physical environment
Information about
social and
environmental
consequences
Instruction on how to

perform the behaviour



9.3. Results

227

INTERVENTION COMPONENT
For each item, provide clear
instruction of what needs to be
described

For each item, provide examples of
reporting in different contexts
Create spaces for authors to discuss

reporting guidelines with others

Provide clear instruction of what
needs to be described when an item
was not done, could not be done, or
does not apply

Provide instruction as to how and
where information can be reported
without breaching word count limits
or making articles bloated.
Encourage explanation even when

choices are unusual or not optimal

FAQ

INTERVENTION
FUNCTION

Education

Modelling

Persuasion

Education

Education

Education

BCT
Instruction on how to

perform the behaviour

Demonstration of the
behaviour

Social comparison,
Credible source,
Adding objects to the
environment
Instruction on how to

perform the behaviour

Instruction on how to

perform the behaviour

Instruction on how to

perform the behaviour

At the end of the guideline, an FAQ section includes information that was too lengthy

to be fully discussed in the page’s introduction (see Table 9.7). This includes a longer

description of how the guideline’s development (and link to the original publication),

citation instruction, and advice on how to respond if an editor or co-worker asks you to

remove guideline content.
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6. Researcher characteristics and reflexivity =

Describe how roles and identities of research team members influence choice of research
approach, data collection, and data analysis.”

Describe the perspectives, assumptions, prior knowledge, preliminary hypotheses, and/or
matives (the “stance”) of the members of the research team.

Describe the researchers' relationships to participants in the study and what decisions were

fat peer reviewers wowd expect it

made in light of these relationships.”

im Westland - Re

If your research was observational (e.g., ethnography), describe the role of the researcher
along a spectrum from passive observer (no involvement in the activity studied) to
participant-observer (ranging from some limited involvement in the activity to full
invelvement),

There is no expectation that the study could be precisely replicated; these characteristics and
perspectives of the researcher should not be mentioned in the limitation section. (See alsa
Item 14: Data Analysis)

Justification and Examples e
Jump to:
- saders need this :Ilr\’.'l mation

®  Ewamples

Why readers need this information

In positivist and post-positivist paradigms, personal characteristics and perspectives of
researchers might be viewed as biazes that limit the credibility of study findings, while in
constructivist or inter pretivist paradigms the characteristics and perspectives of the researchers

are important contextual factors that are an accepted part of the study design, data collection, and
data analysis. These characteristics and perspectives may explain how the researcher(s) obtained
access to the site or participants included in the study or may add valuable insight during data
analysis.

Examples

Reflexivity was maintained by the research team through the analysis and writing by

recording, discussing and challenging established assumptions. In addition both EH and 5V

kapt reflexive diaries.

2y ovon medical

5 of this research prior to undertaking the study and

undertake any clinical or teaching a

es locally alongside th

useful to know' (from h hat the students v

r own backgrou:
medically {and in terms of detecting iterns of significance), as a

tially common assumptions at face value,

conscious efforts not to accept po

Back to top

FIGURE 9.9: A redesigned item from the SRQR reporting guideline. La-
belled intervention changes are described in the paragraph above.
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Techniques to enhance trustworthiness
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FIGURE 9.10: Intervention discussion page. Every reporting item now
has its own discussion page where authors can ask and answer questions

(area A), and provide feedback to guideline developers.
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TABLE 9.7: Intervention components pertaining to the website’s FAQ sec-

tion, alongside the intervention functions and behaviour change tech-

niques (BCT) they employ. Italicised items are duplicated from previous

tables. See Appendix P for further descriptions and links to barriers each
component addresses.

INTERVENTION
INTERVENTION COMPONENT FUNCTION BCT
Provide advice regarding how to Education Problem solving
respond if asked to remove reporting
guideline content by a colleague,
editor, or reviewer
Explain how the guidance was Education Credible source

developed and why it can be trusted

9.3.3 System architecture

EQUATOR’s existing website is built using Wordpress. Although EQUATOR staff can
make basic content modifications using a content managing system, they rely on soft-
ware developers for more significant alterations. I considered Wordpress and other DIY
website builders (like Wix [192] or Squarespace [193]) but decided against them. Most
come with expensive monthly subscriptions. Most offer a ‘drag and drop’ building ex-
perience which, although easy to use, is a laborious way of uploading and formatting
large amounts of content. Should EQUATOR want to change how reporting items are
presented (for example, reposition examples), they would have to manually edit every
item for every reporting guideline. Additionally, many intended intervention changes
required functionality not offered by these services (e.g., popup glossary definitions,

discussion boards).

Creating a custom coded website also felt unacceptable. HTML and javascript are two
languages commonly used for creating websites. Although many software developers
will be fluent in them, few early career researchers are, and fewer still would have the

necessary experience to maintain databases or web servers.

I noticed that researchers are increasingly writing reproducible manuscripts using
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markdown, and therein lay a compromise that promised the functionality we needed
without technical expertise. Markdown is a simple language and takes minutes to learn.
It uses asterisks, underscores, and carets to make text **bold**, _italic_, or Superscript’
Headings, URLS, and references are similarly easy, and free editing software makes
writing markdown feel like writing a Microsoft Word document. Markdown converts
into lots of other formats, including docx (Microsoft Word files), LaTeX, PDE and
HTML.

Many researchers already use tools like RStudio [194] or Quarto [195] to convert mark-
down into other formats. I decided to use Quarto because it is open source, has great
documentation, and its functionality can be extended with other programming lan-
guages commonly used by researchers and statisticians, like Python or Ruby. Quarto
takes plain text (markdown) and converts it into a web page. Academics who write us-
ing Quarto or R Studio will be familiar with the idea of “knitting” documents together:
taking text with data, figures, analyses, and references, all saved as separate files, and
compiling them into a single, publication-ready manuscript. The process of creating a
web page is similar. I've created a platform that takes a guideline, stored as plain text
across multiple files, and converts it into an interactive web page. These guideline files
include reporting items, a glossary, meta data, introductory information, and FAQ in-

formation.

Quarto websites do not require a database or a server. This means they are free to host,
easy to maintain, and have fewer data security concerns. Because all reporting guide-
line content is saved as plain text files, these files can be version controlled on Github,
an industry-leading version control system commonly used by academics, and each
version can be cited. This means guideline developers will be able to release incremen-
tal updates (e.g., to clarify the wording of a reporting item) and authors will be able to

cite the exact version of the guidance they used.

I've made all code available on Github [196]. I've used Github Pages [197] to host the
website because it is free, secure, beginner friendly, configurable, and integrates seam-

lessly with Github’s version control system.
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9.4 Discussion

The aims of this chapter were to create an intervention component table by drawing
on the results of all previous chapters, and to turn these components into a prototype
ready to test amongst authors. The intervention component table brings together the
outputs of all of my previous thesis chapters and links them together; each component
comes from an idea (chapter 8), and addresses one or more influences and behavioural
drivers (chapters 3 - 5) using intervention options ranked favourably by EQUATOR staff
(chapter 7). My design process relied on this table and I used it again in my next chapter
as an analysis framework. Hence this table, although relegated to the appendix because
of its size, is a focal point for my thesis: it crystallises all preceding chapters, and formed

the basis for all of my subsequent work.

The table includes components derived from all ideas pursuant to the intervention op-
tions EQUATOR staff and I prioritised in our workshops. Because I filtered out ideas not
in line with our priorities, the list is not exhaustive. Stakeholders using the same set of
initial ideas would create different components because of their different priorities and
implementation opportunities. For example, a funder may have generated more com-
ponents related to reporting guidance for applications or protocols, or relating to their
application criteria and submission systems. Stakeholders with the power to grant ap-
proval (for funding/ethics/publication) may have components related to enforcement
or reward. Consequently, although I hope my list will help readers understand the in-
tervention changes I have made and why I have made them, I would encourage other
intervention designers to go through this process themselves instead of using this list

verbatim.

Throughout the intervention component table I have drawn comparisons between the
proposed components and existing reality. Sometimes these comparisons are vague; I
use terms like “some” or “rarely”. Where possible, I refer to images or examples. Some
examples came from my qualitative synthesis (chapter 3), others arose organically in
my workshops (chapter 7) when participants shared long-standing frustrations with re-
porting guidelines or EQUATOR’s website. Other times, after discussing a barrier or

idea, we would look at a few guidelines to see how things are done currently. So my
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comparisons were ad-hoc, and I have included them only to provide context to the pro-
posed changes. I considered making this comparison formal by systematically coding
BCTs employed by EQUATOR’s website and popular guidelines. Ultimately, I decided
this would not be helpful nor practical. With so many components and so many guide-
lines, this would have taken too long. Secondly, I doubted this audit would influence
my subsequent design, but would merely quantify how my redesigned intervention dif-
fers to the current set-up. Should a quantifiable comparison be useful, it would be more
appropriate to do it after the redesigned intervention has been refined in response to

user feedback, once its design is stabilised.

Using this intervention component table I have created functional prototypes of a re-
designed reporting guidelines and the EQUATOR Network home page. These new de-

signs include 46 of the 62 intervention components I identified.

Using a framework and a systematic method helped the design advisory panel and I
to make decisions based on evidence and theory, and to reduce the influence of our
own subjectivity. Instead of relying on personal preference, we tried to ensure choices
reflected the function we were trying to employ. For example, when choosing a back-
ground image, instead of asking “do you like this one?”, the questions became “what
feelings do you think this image conveys? Does it communicate simplicity?”. Reflec-
tion was also useful when exploring disagreements between panel members. For ex-
ample, when sketching layouts for the home page, some panel members drew a single,
prominent search button. Others drew a plethora of options like “view guidelines by
speciality”, “view guidelines A-Z”. Discussion revealed that whereas some staff prefer
to search directly for what they want with laser-like focus, others prefer to explore, es-
pecially when they are not certain what they want or what the website is about. In
this instance, the final design takes both use cases into account, but other times we
resolved disagreement by referring to the intervention planning table or to similar web-
sites. Hence using a framework and exploring disagreements as a group helped mitigate

personal preferences.

However, many decisions required a degree of subjectivity and, as lead researcher, de-

signer, and developer, often these decisions landed on my shoulders. I tried to mitigate
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this by prioritizing other people’s ideas over my own, and providing many opportuni-
ties for feedback. But the result undeniably has my “stamp”. If someone else had built it
using the same table of intervention components then some things might be the same
(like simplifying the user journey from 5 steps to 2, or the conventional home page lay-
out and search button position) but other things would look different (like the choice of

wording and images).

My design may have benefited from input from other stakeholders. I describe how I
obtained feedback from authors in my next chapter, but I would have liked to include
authors, publishers, funders, and other stakeholders from the start of the design pro-
cess. If EQUATOR decide to take my designs forward, these consultations could still

take place, but they were not feasible within the time constraints of my PhD.

Input from user experience experts and graphic designers would also be useful. We
found images to be a time consuming pain point. None of us had the skills to create pro-
fessional looking graphics ourselves, and we found most free stock images were generic

and did not communicate what we needed.

My experience of working with SRQR’s lead developer, Bridget, was was positive; she
was supportive, liked the result, and she was interested when my process revealed gaps
in SRQR item description. For example, often there was no guidance of what to write if
areporting item was not or could not be done. Some items did not explain why they are
important and to whom. Filling these blanks required time and input that SRQR’s de-
velopment team were unable to give at present, and so I left these gaps unfilled for now.
I anticipate other guidelines will have similar gaps. I hope other guideline developers
will be as open-minded as Bridget was, but I expect others may feel less able or moti-
vated to engage with a redesign, or may feel protective over their writing and resistant

to change.

In addition to filling these gaps, making my redesign “live” would require further tech-
nical work. Some of these tasks are administrative and have no behaviour change im-
pact, but there are still 16 intervention components outstanding. These components
were too difficult or time consuming to include at this stage. For example, I intended

to include more examples of reporting items, including examples of concise reporting
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or transparently reported “imperfect” items. EQUATOR could add these intervention
components at a later date. Other components may require significant design and de-

velopment work, most notably creating ready-to-use checklists and templates.

If EQUATOR chooses to adopt these changes and apply them to other guidelines,
hundreds of thousands of authors would access these redesigned resources each year.
These redesigned resources have potential to benefit authors directly, and also to help
other stakeholders. For example, publishers may find enforcing guidelines easier if
my redesigned resources prove more user friendly. Guideline developers will benefit
from having a ready-to-use dissemination platform based on evidence, with built-in
channels for collecting feedback from authors. This feedback may help guideline
developers refine their resources further, and could act as evidence to support future

funding applications.

9.4.1 Conclusions

By linking components with influences, intervention functions, and behaviour change
techniques, I have justified components using evidence and described how they are
theorised to work. This table will help other intervention developers and stakeholders
understand what changes I have made and why. It also helped me redesign the EQUA-
TOR Network’s home page and the SRQR guideline. These new designs include 46 of the
62 intervention components I identified, and many of the remainder could be added
later. Although my designs may have benefited from including other stakeholders, I
explained how I facilitated open discussion, prioritised other’s opinions, and used my
intervention component table to make decisions. In the next chapter I explain how I

refined these designs further by interviewing and observing authors.

9.5 Reflections on this chapter

This was the hardest chapter to write. Initially I included it in my focus groups chap-
ter, then I split it apart into separate chapters for defining intervention components
and developing the intervention which I subsequently rejoined. I found writing diffi-

cult because the chapter did not obviously fit into a traditional research package. I had
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objectives, but no research questions. I had an approach and outcomes, but they didn’t
feel like methods and results and when my approach was iterative it felt difficult to force
it into a linear narrative. There were no reporting guidelines to help me and so instead
I turned to the internet to seek general advice for structuring and writing academic text.
I landed on Rachael Cayley’s blog, Explorations of Style [198] and Helen Sword’s book
Stylish Academic Writing [199]. In particular, I found Rachael’s description of Reverse
Outlines as a technique for unpicking and restructuring messy text useful for revising
this chapter. Reading these made me realise how little I knew about writing as an art
and as a skill. I've never enjoyed writing but I had always thought it was skill I had
ticked and would never forget. But reading Rachael’s blog and Helen’s book made me
realise how little I knew and how much I had forgotten since my only formal writing
training in GCSE English 20 years ago! I'd forgotten the nuts and bolts of structuring
arguments, paragraphs, or sentences. I'd forgotten the heuristics of clear writing, and
developed an unhealthy reliance on passive verbs and relative clauses. When writing
my early chapters I tried using a reporting guideline as a skeleton and I then filled in
the blanks. I made no outlines, no structural scaffold beyond the guideline. Because I
had no reporting guideline for this chapter I had lost my crutch, and my inexperience

in structuring writing became apparent.

This realisation was interesting to me as it revealed barriers beyond reporting guide-
lines. If readers cannot understand my work it’s probably not just because I failed to
adhere to a reporting guideline, but also because I'm an inexperienced writer and my
writing can be clunky and imprecise. When workshop members talked about educat-
ing authors about writing as a skill (chapter 7) the idea did not resonate with me until
now, and I realise that the website I've created contains only superficial advice about
writing in general. If I had reflected on my own struggles with writing before making
it, perhaps I would have tried harder to address this problem in the redesign. That I
am already reconsidering design choices points to two further realisations. Firstly, it’s a
reminder of the subjectivity that is inevitably part of any design process, despite my ef-
forts to remain systematic and objective. Secondly, it reveals my hope that the website
will be improved in response to evolving needs, context, evidence, and understanding,

ideally derived from user feedback, which is the subject of my next chapter.
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Chapter 10

Refining the intervention:
interviewing authors to identify

deficient intervention components

10.1 Introduction

Having defined intervention components and built a prototype (chapter 9) I wanted to
refine the home page and SRQR guidance page (which I refer to as “the website” in this

chapter) by getting feedback from authors.

The MRC guidance on complex interventions, the Person Based Approach, and the Be-
haviour Change Wheel all stress the importance of including service users in the de-
sign of complex interventions [146,147,151]. Service users can help identify deficien-
cies which, if addressed, would make the intervention more successful [146]. Involving
service users can also help researchers better understand influences, and whether in-

tervention components are functioning as intended.

In this study, I wanted to address limitations I had identified my thematic synthesis
(chapter 3), where I found testing reporting guidelines with users is rarely done, and
often suffers from thin description and unrepresentative participants lacking diversity.

In contrast, I wanted to obtain rich data from a diverse group of authors. In chapter 9 I
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positioned SRQR as a good guideline to test with users because its wide scope includes
qualitative methods used by many researchers, from many fields, with varying levels of

experience. Thus SRQR offered potential to recruit a diverse sample.

I did not aspire to perfect the website as I, like many software developers, did not be-
lieve an optimal design exists. Variation between users, evolving trends, changing tech-
nological and contextual landscape means that a one-size-fits-all optimised design is
unlikely [200]. However, although perfection does not exist, designs can none-the-less
be improved through feedback and many designers use an iterative process. The pur-
pose of this study was to collect evidence to inform future iterations. Instead of asking
authors to suggest improvements (I suspect this strategy would have led to superficial
suggestions or blank faces), I was more interested in identifying deficiencies. 1 defined
a deficiency as any website element that, if modified, could better facilitate the web-
site’s intended target behaviour (for researchers to use reporting guidance as early as
possible in their research pipeline). I used the term deficiency over and above barrier
or facilitator because it includes both (if a facilitator could be improved, it is deficient).
In the future, EQUATOR and I will be able to identify modifications to address these

deficiencies.

10.2 Methods

The purpose of this study was to identify deficiencies in a redesigned reporting guide-

line and EQUATOR Network home page (“the website”).
My objectives were to:

 explore the experience of a diverse sample of authors, and

* to identify and understand deficiencies.

10.2.1 Sampling strategy

My purposive sample of authors varied in their:

* years of academic experience,

* subject area,
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e their first language, and

e their country of residence.

This variation was important because my thematic synthesis (chapter 3) suggested inex-
perienced authors may have the most to benefit from reporting guidelines, but also face
the most hurdles. Inexperience may be due to early career stage, being new to a field or
study design, or new to academic writing. My synthesis also suggested language barri-
ers could hinder adherence, and my service evaluation of EQUATOR’s existing website

(chapter 5) revealed a highly international user base.

Authors were eligible to participate if they were currently engaged in research utilizing
qualitative methods, and if they were able to attend an online interview conducted in

English.
I recruited through four channels:

1. I posted on X (called Twitter at the time).

2. T advertised through Penelope.ai [82], the manuscript checker I created before
starting my PhD. Many medical journals offer the manuscript checker to submit-
ting authors. BMJ Open is the largest of these journals, and enjoys a large, interna-
tional, author base.

3. Tinvited researchers from a research consultancy in the Philippines.

4. T wrote to Chinese researchers who had published qualitative research, and I
asked them to share my recruitment advert. One of the researchers I contacted

posted the advert on internet forums used by Chinese students.

My recruitment advert is in appendix R. The advert said I was “looking to speak with
people performing qualitative research about a new website”. It did not specify what
the website was about, who it was for, or whether it would help with their job, because I
wanted authors to be naive when first viewing the website. This mimics the real world,
where authors might be sent to EQUATOR’s website by a journal with only minimal in-

formation on what to expect from it.

All recruitment channels invited authors to signal their interest by email. To check ap-

plicants’ eligibility as qualitative researchers, I asked them to describe their research
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methods in a few sentences over email. I excluded applicants if their descriptions made

no reference of a qualitative method.

I sent all eligible applicants the participant information sheet and consent form. I used
JISC Online Surveys [171] to obtain consent and ask the following demographic ques-

tions:

* How many years have you done research?
* Please describe your research in a couple of sentences
* What is your first language?

* What country do you work and live in?

I offered participants $50 as reimbursement in return for an expected 2 hour commit-
ment. This was delivered as an Amazon voucher to UK participants, and a bank transfer
to international participants. My email templates and information sheet are in Appen-

dicesSand T.

Time and money limited my target sample size to 10 participants. As argued by Nielsen
and Launder [201], small samples (fewer than 10) are often sufficient to identify the ma-
jority of deficiencies. In chapter 8 I introduced information power [163] as a concept to
guide sample size in qualitative research, and I drew upon it again in this study. I max-
imised information power firstly by using methods to elicit rich information from each
participant. Secondly, I used my table of intervention components (9) as an analysis
framework. Hence I anticipated a sample of 10 to sufficiently inform at least one design

iteration at the end of data collection.

10.2.2 Procedures

I wanted my study to resemble the way authors will experience the website in real
life. Firstly, interview sessions took place online using Microsoft Teams. This meant
participants could view the website on their own computer, using their normal browser,
in their usual place of work. This would allow me to identify problems like slow-loading

over bad internet connections or display problems on different screen resolutions,
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whilst avoiding complications stemming from asking a participant to use an unfamiliar

computer or browser.

Secondly,  wanted to replicate the experience of encountering a new website as a naive
user, gradually exploring content, and then reading and applying guidance to one’s own

writing. I did this by using a variety of methods:

1. 5second test to capture initial reactions [202]

2. Think aloud to capture real-time exploration within the interview session [203]
3. Plus-minus task to capture exploration between interview sessions [204]

4. A writing evaluation to explore interpretation [113]

5. Semi structured interviews throughout. [205]

I have outlined the order of data collection methods in Table 10.1.

TABLE 10.1: Data collection methods and when they occurred.

STAGE METHOD

Session 1 .
1. Five second test

2. Semi-structured interview 1 - prior experience of
reporting guidelines

. Think aloud 1 - the home page

Semi-structured interview 2 - the home page

. Think aloud 2 - the top of the SRQR page

o oA W

. Semi-structured interview 3 - the SRQR page

At home, between .
. Plus-minus task

\]

sessions . .
8. Writing using SRQR

Session 2 . . . .
9. Interview covering the plus/minus annotations |

10. Interview covering the writing sample

11. Semi-structured interview 4 - closing thoughts

My interview schedule (appendix U) included the verbal instructions for each task and
topic guides for each semi-structured interview. I tested the interview schedule by do-

ing a mock interview with a student at Oxford University.
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I began sessions by introducing myself as part of a team creating a new website. To
encourage open and truthful feedback I reassured participants the best way they could
help was by being honest, not to worry about critiquing the website or offending me,
and to share positive and negative feedback. I asked participants to tell me a little about
themselves to relax into the interview and help them feel comfortable talking, before

moving on to the first task: the 5 second test.

Five second test

Until this point, participants had no idea what the website was about. My recruitment
materials and interview introduction made no mention of writing nor reporting guide-

lines, and so participants were unaware of the website’s purpose.

The five second test is an “in the moment” survey method [202]. By sharing my screen, I
showed participants the top of the home page for five seconds before removing it with-
out warning and asking questions. The test limits exposure to five seconds because
although a participant can absorb much information (colours, words, shapes), five sec-
onds is rarely sufficient to make sense of everything as a whole. The aim is to capture
participant’s immediate reactions to salient design elements (like images, large words)
before they have a chance to consider the content more critically. Furthermore, this five
second limit was relevant because my website service evaluation found many authors

leave EQUATOR’s website (chapter 5) within five seconds without interacting with it.

This test was appropriate for the top of the home page because, as per best practice, the

area has little text, all relevant content is visible in one frame, and I asked few questions:

1. What do you think the website is about?

2. How do you think this website may affect your work?

If participants answered the first question with “reporting guidelines”, I asked “what do
you think reporting guidelines are?”. If participant’s answers did not mention writing, I

asked what stages of research they might use the website.

I designed these questions to explore three intervention ingredients: describe what re-

porting guidelines are, how they can be best used, and their benefits. These are the
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main ingredients featured at the top of the home page.

Semi structured interview 1 - prior experience with reporting guidelines

After the five second test it was no longer necessary to keep participants masked to
the website’s purpose, and so I asked participants about their prior awareness of, or
experience with, reporting guidelines. I asked which guidelines they had used and what

they had used them for.

Think aloud 1 - home screen

Website designers often ask participant’s to “think aloud” as they complete a task or
view a website as a way of exploring participants’ thought processes [206,207]. Think
aloud as a method was first described by cognitive psychologists Ericsson and Simon
[208]. Their strict approach viewed verbalizations as “indicators of what information
was heeded and in what order, a sort of time stamp of the contents of short-term mem-
ory” [203]. As user experience testers adopted the method, they used it more flexibly to
additionally capture participants’ thoughts, feelings, and expectations [203]. Whereas
cognitive psychologists use the method to understand cognitive processes, usability
testers use it to “support the development of usable systems by identifying system de-
ficiencies”. Because “building robust models of human cognition is not a central con-
cern”, Ericsson and Simon’s strict approach is less appropriate, and usability testers use

a more flexible and pragmatic approach to data collection and interpretation [203].

As per best practice [203] I began by explaining the task, and giving instruction to con-
tinually verbalise a train of thought. I then demonstrated by sharing my screen, opening
up a different website, and “thinking aloud” for a minute. Participants then shared their
screen as they explored the home page. Whenever participants stopped talking, I would
prompt them to continue by asking “What are you thinking?”. I acknowledged partic-
ipants’ verbalizations with neutral sounds like “uh-hu” and “mmm”, which encourage
further talk, but do not show agreement or disagreement. These verbalizations and

prompts are also considered best practice [203].
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Semi-structured interview 2 - home page

Once participants had explored the entire home page, I asked participants about any in-
tervention components they had not talked about in the think aloud, about their overall

opinions, and whether their understanding had changed since first viewing it.

Think aloud 2 - SRQR guideline page

I asked participants to find the relevant guideline for reporting qualitative research, and
then to continue thinking aloud as they explored it. The top of the SRQR page included
information about the guideline, such as its scope, and the number of journals endors-
ing it. Participants thought aloud as they continued down the page. Because the SRQR
guidance is long, I stopped participants from thinking aloud once they reached the first

reporting item.

Semi-structured interview 3 - SRQR guideline page

I then used semi-structured interview questions to explore any intervention compo-
nents in the introduction missed by the think aloud. Moving down to the reporting
guideline itself, I asked questions to explore participants’ expectations of four key fea-
tures within in guidance: defined words (signified by a dotted underlines), footnotes
(signified by a superscript number), links to discussion boards (signified by an icon),
and drop down content (signified by a chevron icon). I pointed to an example of each

and asked participants what they expected to happen if they clicked on it.

This marked the end of the first interview session. I then explained the plus-minus and

writing tasks participants needed to complete before the second session.

Plus-Minus task:

The full SRQR guideline is too long to cover in a single interview session, and I wanted
to capture participant’s experience of reading and applying the guidance in a realistic
context, so I looked for methods that would allow me to collect data whilst participants

read and applied reporting items in their own time, as part of their normal work.
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In their review of methods to solicit text evaluations from readers, de Jong and Schellens
[204] distinguish between evaluation goals: selection (whether readers will engage with
the text), comprehension, application (being able to apply information in a real world
setting), acceptance (including credibility), appreciation, relevance, and completeness.
[ was not interested in selection (participants had no option other than to engage with
the text), and my study scope did not extend to SRQR’s relevance nor completeness. I

was interested in comprehension, acceptance, appreciation, and application.

de Jong and Schellens describe methods to target comprehension, acceptance, appre-
ciation in isolation, but because my interest included all three, I chose a nonspecific
method that could explore them all; the Plus-Minus task. In this task, readers are asked
to annotate a document with plus and minus signs to signify positive and negative read-

ing experiences and then discuss annotations retrospectively.

I asked participants to select and annotate 2 or 3 reporting items relevant to whatever
they happened to be writing up in the time between interviews. I created duplicates of
the SRQR guidance page and gave participants unique URLs so they did not see each
other’s annotations. I used a web annotation tool called Hypothes.is [209]. Participants
could optionally add comments alongside their plus and minus signs. Participants ex-

plained their annotations in the second interview.

As de Jong and Schellens note [204], the plus-minus method is advantageous over other
nonspecific methods (like thinking aloud whilst reading) because it collects data with-
out disturbing participants’ natural reading process. Additionally, it was useful in this
study as participants could make annotations in their own time, as part of their normal

work pattern, and then discuss them retrospectively in the second interview.

Writing Evaluation

Although the plus-minus task will detect text that participants consider incomprehen-
sible, it cannot detect whether participants comprehend guidance correctly or whether
they are able to apply it to their writing. To address this, I used a writing evaluation. I
asked participants to use the reporting items they labelled in the plus minus task when

writing up their own research in between interview sessions, and to send me what they
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wrote before the second interview. I read the excerpts and noted reporting items (and

sub items) as present or missing.

In the second interview, inspired by Davies et al.'s SQUIRE guidelines evaluation [113],
asked participants to identify parts of their writing pertaining to reporting items. When
I considered an item (or sub item) to be missing, I asked the participant whether they
had reported this information. If they felt they had, I asked them to point out where,
and then explored any misinterpretations. If they had not reported information, I asked

why.

Semi-structured interview 4 - closing thoughts

To end the second interview session I asked participants to describe their experience of

using the reporting guideline, and to share any final thoughts.

Methods explored different intervention components.

Each method targeted multiple intervention components. In table 10.2 I detail the inter-
vention components [ expected each method to explore. The intervention components
are defined in chapter 9, where I also list the website elements related to each compo-
nent. For example, in the 5 second test, participants could only see the top of the home
page. The text, images, and design in this section are there to communicate what re-
porting guidelines are, when they can be used, and that they will benefit authors. These

functions come from three intervention components defined in chapter 9:

* Describe what reporting guidelines are where they are first encountered,

* Clarify what tasks (e.g., writing, designing, or appraising research) guidelines and
resources are designed for, and

* Describe personal benefits and benefits to others where reporting guidelines are in-

troduced (home page, on resources, in communications).

Components that required participants to read text could be best explored in the plus
minus-task, and I hoped the writing evaluation would reveal how participants inter-

preted and applied instruction. I hoped the think aloud would capture opinions on
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salient features, and the semi structured interviews would allow me to explore remain-

ing, un-noticed, features.



TABLE 10.2: Methods used and the intervention components they explore. Intervention components are defined in chapter 9

METHOD INTERVENTION COMPONENTS (defined in previous chapter)
5 Second Test * Describe what reporting guidelines are where they are first encountered,
* Clarify what tasks (e.g., writing, designing, or appraising research) guidelines and resources are designed for,
* Describe personal benefits and benefits to others where reporting guidelines are introduced (home page, on
resources, in communications),

* Include design, features, and language to foster trust
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METHOD
Think Aloud

INTERVENTION COMPONENTS (defined in previous chapter)

Clarify what tasks (e.g., writing, designing, or appraising research) guidelines and resources are designed for,
Instruct authors to cite reporting guidelines so readers may learn about them,

Links between related guidelines,

Centralised hosting,

Search function on website,

Describe the scope of a reporting guideline at the top of every resource,

Use if-then rules to direct authors to more appropriate and up-to-date guidance when available,

Explicitly state when no better guidance exists for a use case,

Provide translations,

Make guidance appear shorter by removing superfluous information, hiding optional content, splitting long
guidelines, using concise language, and separating design advice,

Cater to different kinds of user (readers vs dippers) by structuring guidance with headings, itemisation, hyperlinking
to particular sections, and with optional content,

Include testimonials from researchers who were nervous about being punished for reporting transparently,
Remove branding and messaging that may invoke feelings of judgement, complexity, or administrative red-tape,
Reassure that all research has limitations to encourage explanation over perfect design,

Educate authors about writing as a process,

Link all resources to each other,

Gather and communicate evidence for benefits,

Include design, features, and language to foster trust,

Create spaces for authors to discuss reporting guidelines with others,

Use tone of voice and design to communicate personal benefits; confidence and simplicity,
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METHOD INTERVENTION COMPONENTS (defined in previous chapter)
Interview * Describe what reporting guidelines are where they are first encountered,
* Clarify what tasks (e.g., writing, designing, or appraising research) guidelines and resources are designed for,
e Instruct authors to cite reporting guidelines so readers may learn about them,
* Describe the scope of a reporting guideline at the top of every resource,
¢ Include testimonials from researchers who were nervous about being punished for reporting transparently,
* Address communications to authors,
* Describe personal benefits and benefits to others where reporting guidelines are introduced (home page, on
resources, in communications),
* Create spaces for authors to discuss reporting guidelines with others,
* Use tone of voice and design to communicate personal benefits; confidence and simplicity,
¢ Include testimonials from research users who benefit from complete reporting,
e Define key terms,
 For each item, explain why the information is important and to whom (not just what constitutes “good” design),
* For each item, provide clear instruction of what needs to be described,
 For each item, provide examples of reporting in different contexts,
e Structure guideline items to make them quicker to digest,
 Tell authors when to use reporting guidelines, or that reporting guidelines are best used as early as possible,

¢ Provide instruction as to how and where information can be reported without breaching word count limits or
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making articles bloated.,
* Explain when reporting guidelines do not intended to prescribe structure,
* Provide advice regarding how to respond if asked to remove reporting guideline content by a colleague, editor, or

reviewer,



METHOD

+/- test

Writing
Evaluation

Not Explored

INTERVENTION COMPONENTS (defined in previous chapter)

Decrease fear of judgement by making reporting guidelines design agnostic,
Use plain language,

Define key terms,

Provide links to other resources that explain how an item can be done,

For each item, provide clear instruction of what needs to be described,

For each item, provide examples of reporting in different contexts,

Structure guideline items to make them quicker to digest

Use plain language,

For each item, provide clear instruction of what needs to be described

Search Engine Optimization,

Use consistent terms,

Provide clear instruction of what needs to be described when an item was not done, could not be done, or does not
apply,

Present design advice separately to reporting advice
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I did not attempt to explore two intervention components. I did not expect participants
to know about or comment on search engine optimization, especially as a large amount
of optimization occurs in the website meta data and is thus invisible. Secondly, because
I did not want to edit the meaning of the SRQR guidelines (just its layout), I did not want
to add instructions about what to report when an item was not done, could not be done,

or does not apply.

10.2.3 Data processing and analysis

I recorded video and audio transcriptions using Microsoft Teams. Because automatic
audio transcription was not always accurate, I corrected them by rewatching the videos.
I de-identified transcripts by replacing names with participant codes before importing

them to NVivo for coding [105].

As with my focus group data in chapter 8 I used qualitative description to aggregate
and summarise ideas [169,170]. I used my intervention component table (see chapter
9 and appendix P) as a framework to code transcripts line by line. I did this deductively;
whenever a participant said anything about a component, I coded text to that compo-
nent. Because some website features implemented multiple components (for example,
an image can both educate and persuade), I sometimes coded text to multiple compo-
nents. In this way, I created categories of codes, and each category was an intervention
component. I gave codes equal weight across all methods (5 second test, think aloud,

interviews e.t.c.), and mapped data from all methods onto the same framework.

Once all transcripts were coded, I grouped codes within categories into deficiencies. If
a single component was deficient in multiple ways, I created a code group for each defi-
ciency. If there was disagreement about a deficiency (e.g., some people disliked a com-
ponent, but others liked it), then I created sub-groups within each deficiency. Although
positive feedback did not directly address my objective of identifying deficiencies, I kept

these codes because they provided context and counter-evidence to deficiencies.

Some participants spontaneously suggested modifications. In these instances, I coded
the proposed modification and the underlying deficiency. Because some participants

spontaneously shared prior experiences using reporting guidelines I coded these using
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my list of influences from step 4 of chapter 7 as a framework. I decided to create new

codes for any influences not previously identified.

In this way, I ended up with a list of deficiencies (my primary unit of analysis), and

incidental lists of influences and possible modifications.

10.2.4 Reflexivity and Trust

As with my focus group chapter 8 I tried to remain objective during interviews, and I
considered research paradigm to be post-positivist: my role was to identify deficiencies
from what participants said, but I acknowledged that my own experience, perspective

and opinion may affect what I observed, understood, and concluded.

As with previous chapters, I used a number of techniques to ensure credibility, transfer-

ability, dependability, and confirmability [157]. I describe these in Table 10.3.

TABLE 10.3: Techniques used in this study for establishing trustworthi-
ness. Based on Lincoln and Guba’s Evaluative Criteria [157]

TECHNIQUE IMPLEMENTATION

Techniques for

establishing

transferability

Thick description I aspired to report my results with context by indicating

when ideas were common or rare, and who they originated
from when I felt this was particularly relevant. I reported
disagreements, provide quotes, and relationships between
ideas.
Interview sessions were long and used multiple techniques
to elicit lots of data. I reported findings alongside relevant
context, including participant demographics, and used
context to reconcile disagreements.

Techniques for

establishing

confirmability
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TECHNIQUE

Audit trail

Reflexivity

Techniques for
establishing credibility

Negative case analysis

IMPLEMENTATION

I referred to video recordings when I needed to clarify
parts of the transcript. I kept all raw data, and a record of
modifications made.

I kept a diary during data collection to note of ideas and
my own feelings during. Because I created the website
being tested, I felt it was important to reflect on any
feedback that made me feel defensive, frustrated, or that I
did not understand. In my previous experience, these
moments of conflict are important as they often hint at a
latent misunderstanding or deficiency.

Receiving negative feedback does not always hurt me. For
example, sometimes I expect negative feedback because it
reflects a limitation or trade-off that I already know about.
Other times negative feedback can feel like an “aha”
moment, as [ discover a problem I immediately
understand, agree with, and can see a solution to. In
contrast, when feedback feels bad, in my experience that is
because I have misunderstood something, and my internal
model of the situation is off. Although I found it easy to
remain professional and neutral within the interviews,
having a “thick skin” is not enough. In these moments of
friction I made sure to delve deeper into the issue with the

same participant or future ones.

I purposefully explored negative feedback that I found

unexpected or challenging (see reflexivity).
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TECHNIQUE IMPLEMENTATION

Peer debriefing CA acted as a disinterested peer throughout design, data
collection, analysis and reporting. She questioned my
reasoning she helped me become aware of biases,

potential flaws, and assumptions I was making.

10.2.5 Ethics

Oxford University’s Medical Sciences Interdivisional Research Ethics Committee
deemed this study to be a service evaluation, and so judged ethical approval unneces-

sary.

10.2.6 Reporting

I used SRQR [30] when outlining this chapter, and again to check my reporting during

revision (see appendix Q).

10.3 Results

10.3.1 Recruitment

I recruited participants between 21/03/2023 until 9/08/2023. The number of people
who expressed interest, were eligible, consented, and participated are shown in Ta-
ble 10.4. Eleven people participated. Two dropped out before the second interview,
without giving a reason. Participants’ characteristics are summarised in Table 10.5 and
included variety in research experience (from 1 to 10+ years), subject area, country of
origin, and first language. Six participants had never heard of reporting guidelines be-
fore — one had, but did not remember which. Three others had used a reporting guide-
line before, and one had used many reporting guidelines before. The first interview

lasted between 45 minutes - 1.5 hours, and the second interview lasted 30-45 minutes.



CHANNEL

Penelope.ai

No. PEOPLE
CONTACTED

Unknown

Unknown

TABLE 10.4: Recruitment and drop out of participants through different channels

INVITED
EXPRESSED TO
INTEREST ELIGIBLE CONSENT
144 43 43
(23 were excluded (30 did not
because they did not reply)
want to attend an
online interview
conducted in
English. A further 78
did not describe
using qualitative
methods when
asked to describe
their research).
1 1 1
(1 did not
reply)

COMPLETED
CONSENTED INTERVIEW 1
13 8
(3 could not (1 lost to follow
find atime  up)
for
interview
because of
work com-

mitments, 2

did not

reply)

o
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INVITED
No. PEOPLE EXPRESSED TO COMPLETED COMPLETED
CHANNEL CONTACTED INTEREST ELIGIBLE CONSENT CONSENTED INTERVIEW 1 INTERVIEW 2
Email Unknown 4 3 3 3 3 2
invitation (2 emails sent, but (1 did not reply) (1 lost to follow
were forwarded to up)
an unknown
number of
recipients)
Total Unknown 149 47 47 16 11 9
TABLE 10.5: Participant characteristics
RESEARCH PREVIOUS EXPERIENCE
EXPERIENCE FIRST COUNTRY OF WITH REPORTING
ID JOB TITLE SUBJECT AREA (YEARS) LANGUAGE ORIGIN GUIDELINES
1 Research Health policy 4 English Philippines None
consultancy
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ID

JOB TITLE
Medical student

Academic

researcher

Academic
researcher
Academic
researcher
Midwifery

student

Academic

researcher

SUBJECT AREA
General
qualitative
medical research
Clinical
psychology and
public health
Physiotherapy

Medical ethics

Sexual and
reproductive
health
Environmental

Health

RESEARCH
EXPERIENCE
(YEARS)

1

10+

10+

FIRST
LANGUAGE
English

Spanish

English

English

Lango

English

COUNTRY OF
ORIGIN
Ghana

Ecuador

UK

India

Uganda

South Africa

PREVIOUS EXPERIENCE
WITH REPORTING
GUIDELINES

Had used PRISMA

Had used COREQ

Could not remember

None

None

Had used JARS
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