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Summary
Background Clinical guidelines rely on sound evidence to underpin recommendations for patient care. Compromised
research integrity can erode public trust and the credibility of the scientific enterprise, with potential harm to patients.
Despite increased recognition of integrity concerns in scientific literature, there are no processes or guidance for
incorporating integrity assessments into evidence-based guideline development or evidence synthesis more broadly.

Methods In response to this crucial gap, we developed the Research Integrity in Guidelines and evIDence synthesis
(RIGID) framework. Co-developed with international input from 80 multidisciplinary experts, and consumers, the RIGID
framework and accompanying checklist provide an innovative and transparent six-step approach to assess the integrity of
studies during the synthesis of evidence, including in the development of clinical guidelines. Central to the framework is
an integrity committee, responsible for objective assessments and allocations, with constructive author engagement.

Findings The six key steps of the RIGID framework are described, as follows: (1) Review: standard systematic review
processes are followed, in line with approved evidence synthesis methodologies; (2) Exclude: studies which have been
retracted are excluded, and those with expressions of concern are flagged for further evaluation; (3) Assess: remaining
studies are assessed for integrity using an appropriate tool and allocated an initial integrity risk rating of low,
moderate or high risk for integrity concerns; (4) Discuss: integrity assessment results are discussed among
integrity committee members with votes to determine final integrity risk rating allocations for each study;
(5) Establish contact: low risk studies are included without author contact, whereas authors of studies ranked as
moderate or high risk are contacted for clarification; (6) Reassess: studies are reassessed for inclusion using the
RIGID author response algorithm (reclassified as ‘included’ where authors have provided a satisfactory response,
‘awaiting classification’ where authors have engaged but time is needed to address concerns, or ‘not included’
where authors have not responded to contact attempts). An illustrative case study is presented, where these six
steps of the RIGID framework were successfully implemented in an influential international guideline endorsed
by 39 societies across six continents. Following implementation of the framework, 45 of the 101 originally
identified studies (45%) were not included in the guideline.

Interpretation Based on the latest literature and international expertise, the RIGID framework represents an
important advancement in best practice standards for guideline development and evidence synthesis. Using this
resource, guideline developers, policy-makers, clinicians and scientists are better positioned to navigate the currently
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precarious research landscape to ensure evidence synthesis and subsequent clinical recommendations prioritize
patient care and preserve the sanctity of scientific endeavors.

Funding This study received no specific funding. The guideline in which it was piloted was supported by the
Australian National Health and Medical Research Council (NHMRC) for guideline development through the Centre
of Research Excellence (CRE) in Women’s Health in Reproductive Life (CRE-WHiRL) (APP1171592) and the CRE in
Polycystic Ovary Syndrome (CRE-PCOS) (APP1078444) led by Monash University, Australia, and partner societies:
the American Society for Reproductive Medicine (ASRM), the US Endocrine Society (ENDO), the European Society of
Endocrinology (ESE) and the European Society of Human Reproduction and Embryology (ESHRE).

Copyright © 2024 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC
license (http://creativecommons.org/licenses/by-nc/4.0/).
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Research in context

Evidence before this study
Using PubMed, Scopus and Google Scholar, we conducted
informal literature searches from inception up to March 2024,
seeking to identify publications in English reporting on any
process for incorporating research integrity into evidence
synthesis or guideline development. Searches incorporated a
combination of the following search terms: ‘integrity’,
‘trustworthiness’, ‘research misconduct’, ‘retractions’,
‘integrity processes’, ‘guideline development’, and ‘evidence
synthesis’. While tools such as the Research Integrity
Assessment (RIA) and the Trustworthiness in Randomised
Controlled Trials (TRACT) were identified, we found no
available processes or frameworks to provide guidance on
how these tools can be incorporated into guidelines or
evidence synthesis processes. Given the increased recognition
of integrity concerns in scientific literature, incorporating
integrity assessments into evidence synthesis is critical,
particularly in the context of evidence-based guidelines which
directly inform patient care.

Added value of this study
In response to the pressing need to protect the interests of
patients and the public, we have developed the Research
Integrity in Guidelines and evIDence synthesis (RIGID)
framework. Co-developed with international endorsement
from 80 multidisciplinary guideline, integrity and clinical
experts and consumers, this simple but innovative approach
comprises six pivotal steps for incorporating integrity
assessments into existing guideline and evidence synthesis
processes. The RIGID framework integrates tools developed
recently by Cochrane and others, which objectively assess
aspects related to ethics, feasibility/plausibility and data

accuracy, irrespective of cause or intentionality. Central to the
framework is the formation of an integrity committee,
responsible for conducting assessments and making
allocation decisions, with transparent consensus and
constructive author engagement. Here, we demonstrate how
the RIGID framework was successfully implemented in an
influential international guideline which was led by experts in
best practice guideline development and independently
endorsed by 39 partner organizations across 71 countries and
six continents. Using the framework, 45 of the 101 originally
identified studies (45%) were not included in the guideline
due to integrity concerns. Implementation of the framework
is now being scaled to several international guidelines led by
reputable scientific bodies.

Implications of all the available evidence
The problem of research integrity is well-recognized. Despite
global efforts to address this ongoing issue, correcting the
historical scientific record remains highly challenging. As we
collectively grapple with the complexities of research
integrity, the RIGID framework presents an important
standardized process which reflects the latest literature, expert
consensus, and multi-disciplinary international endorsement,
and is an important advancement in best practice standards
for guideline development. The framework provides sufficient
flexibility to be applicable to all evidence synthesis topics and
clinical questions and can be used in conjunction with existing
reporting statements and quality appraisal tools. We
encourage researchers, guideline developers and policy-
makers to use the framework for future evidence synthesis to
ensure decisions are guided by reliable and trustworthy
evidence.
Introduction
Integrity in scientific research is predicated on the four
pillars of honesty, accuracy, efficiency and objectivity.1

Research integrity is particularly important in fields
such as medicine, where results from clinical studies,
predominantly randomized controlled trials (RCTs),
directly inform clinical guidelines, in turn shaping
routine patient care. Research conducted with integrity
is therefore critical to preserving public trust and
maintaining the credibility of the scientific enterprise.1
www.thelancet.com Vol 74 August, 2024
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Conversely, RCTs with concerns around integrity can
compromise patient care, both directly through unnec-
essary or harmful treatments, or indirectly through
wasted resources and misdirected future medical
research.2 Integrity issues may arise unintentionally
through honest error, incorrect analyses or naïve over-
sight due to inexperience, or intentionally through
research misconduct. The latter encompasses data
fabrication or falsification, data manipulation and/or
plagiarism.3 Importantly, misconduct does not include
scientific disagreements or differences in opinion.4

The scale of compromised research integrity within
scientific research is yet to be quantified. The UK-based
Committee on Publication Ethics (COPE) provides best
practice guidance on managing research misconduct
and, in 2009, released what is now a widely-adopted
model policy for handling publication retractions.5,6

However, these guidelines are often insufficient,
relying on authors and their institutions to respond to
queries, where there is little incentive to do so. Queries
to journals and authors’ institutions are frequently met
with silence or threats of legal action, such that official
conclusions are seldom reached or formulated euphe-
mistically, and retractions rarely result.7 The number of
retractions in scientific literature has been estimated at
0.04%,8 a figure which leads some to believe that
research integrity concerns are not a widespread issue.
However, the median time to retraction is long, with
investigations lasting up to 11.2 years in women’s health
for example.9 Given these delays and the fact that only
those studies with the most obvious concerns are likely
to be spotted and retracted, integrity concerns likely
affect a much larger proportion of published data.7 In
2021, the Editor of Anaesthesia, analyzed individual
participant data from 153 RCTs submitted from 2017 to
2020, finding that 44% contained false data and 26%
had fabricated data.10 An earlier analysis by Borderwijk
et al.2 of 35 RCTs from one author group found that
baseline characteristics in 30 of the studies (∼86%) were
unlikely to be the result of proper randomization.
Recently, formal assessment of trustworthiness among
Cochrane reviews of ante- and post-natal nutritional
interventions11 resulted in the removal of 25% of the
RCTs due to integrity concerns. These studies affected
78% of reviews, with 72% showing a difference in effect
sizes and directions, and 33% judged to require updat-
ing due to key differences in conclusions with implica-
tions for research and/or practice.11

The perpetuation of problematic research is under-
pinned by complex systemic shortcomings, including
inadequate detection systems; lack of time and resources
to investigate claims; lack of incentives for journals, in-
stitutions and whistle-blowers due to concerns about
reputational damage or legal implications; and most
importantly, the lack of standardized procedures or pro-
tocols with appropriate oversight to manage integrity
concerns. While the scientific community continues to
www.thelancet.com Vol 74 August, 2024
grapple with issues of research integrity, prompt action is
urgently needed to ensure that flawed research does not
extend to, nor compromise, patient care.12

Evidence-based guidelines are critical to guide health
care and provide a vital pathway for translating research
into practice. Efforts to strengthen guideline processes
and improve their credibility can be traced back to the
late 20th century, with the Institute of Medicine’s (IOM)
1992 report, Guidelines for Clinical Practice: From Devel-
opment to Use.13 A plethora of tools and standards have
since emerged focusing on ensuring the integrity of the
guideline development process itself. However, there is
no current process to address integrity issues in the
evidence informing guidelines, nor in evidence synthe-
sis more broadly. In 2011, the IOM report, Clinical
Practice Guidelines We Can Trust, outlined eight stan-
dards for judging the trustworthiness of guidelines, but
again lacked any reference to evidence integrity.14

Similarly, the Guidelines International Network (G-I-
N) resources,15,16 the World Health Organization’s
(WHO) Handbook for Guideline Development17 and the
Reporting Items for practice Guidelines in Healthcare
(RIGHT) Statement18 provide key principles and
checklists (e.g., GIN-McMaster and CheckUp) around
methodological rigor and reporting, but not on evidence
integrity. The Appraisal of Guidelines for Research and
Evaluation (AGREE)-II instrument evaluates the quality
of clinical guidelines using six domains, including
“Rigor of Development”. This domain assesses the
methods used to search for, select, and synthesize evi-
dence, and evaluates the level of transparency, replica-
bility, and accountability in the guideline development
process, yet evidence integrity is still not included.19

Currently, there is no established process for assessing
the integrity of studies embedded within, and inform-
ing, evidence synthesis, including in clinical guidelines.

To address this critical gap, we developed and
implemented the Research Integrity in Guidelines and
evIDence synthesis (RIGID) framework. The aim of this
framework is to provide a simplified, consistent and
transparent approach for scientists, researchers, guide-
line developers and policy-makers to assess the integrity
of the evidence and optimize the trustworthiness and
reliability of subsequent recommendations for research
and practice.
Methods
Framework development process
Codesign of the framework was led by an executive team
with expertise in evidence synthesis, guideline devel-
opment and research integrity. The framework was
developed a priori based on broad adoption of the four-
stage approach proposed by Moher and colleagues,20 and
subsequently piloted in the context of the International
Evidence-based Guideline for Polycystic Ovary Syn-
drome (PCOS),21,22 as described below.
3
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First, the executive team (i.e., the authors) identified
the need for guidance by defining the scope of the
problem2 and reviewing the literature to identify existing
tools and processes aimed at assessing the integrity of
evidence.23 Members of the executive team included a
diverse group of guideline leads and content experts (HT,
RJN, MC), methodologists (AM, CTT) as well as integrity
experts (BWM, WL, RW, MF) who have published
extensively on both the scale of the problem2,7,24–28 and the
lack of tools and guidance on how to deal with this issue
in evidence synthesis.23 Having been previously aware of
the issue of research integrity, it was anticipated that
studies with integrity concerns would be encountered
during the development of the PCOS guideline, for
which there is currently no existing guidance.

The second stage involved a series of meetings and
discussions aimed at developing the preliminary integ-
rity process. Here, the executive team undertook a
number of activities including developing a list of key
steps for assessing integrity and identifying where and
how the process would be piloted. There was general
consensus among the group regarding the key elements
to be included in the process. From these discussions, a
six-step process for incorporating integrity was devel-
oped (as described below) and the decision was made to
pilot this process within one of five guideline develop-
ment groups (GDG) from the PCOS guideline. The
selected GDG, focused on fertility, was where integrity
issues were anticipated to be most problematic and
where RCTs were primarily used, for which integrity
assessment tools are available. All members of the
fertility GDG were invited to attend a consensus
meeting, which included members from various coun-
tries (the US, UK, Australia, Ireland, China and Viet-
nam) and disciplines (epidemiologists, methodologists,
consumer representatives and content experts in integ-
rity and the clinical area).

The third stage involved the meeting itself, which
was held using an online, recorded forum (Zoom)
among the executive group and GDG members in
September 2022. The meeting started with formal pre-
sentations of the scale of the problem, empirical evi-
dence from the literature, and the key gaps with respect
to existing tools and processes. The initial planned steps
and framework flow diagram were then presented to the
group and feedback requested from GDG members and
incorporated where applicable. All members were asked
to vote for or against the proposed process, for which all
voted in favor and subsequently agreed to be acknowl-
edged in the publication of the framework. Relevant
documents were circulated including the proposed
framework, integrity assessment tool checklists and
category descriptors, and revised timelines to incorpo-
rate this process within the fertility GDG. All members
of the GDG who took part in the meeting and refine-
ment of the process are named, with permission, in the
Acknowledgements section.
Following the meeting, the framework was refined
and finalized by the executive group according to feed-
back from the GDG. The emergent process entitled the
‘Research Integrity in Guidelines and evIDence syn-
thesis’ or RIGID framework, was developed (Fig. 1) and
piloted as described in the detailed steps and case study
below. Results of the pilot were relayed back to GDG
members during the guideline meetings to formulate
recommendations, and the full guideline methods and
recommendations, including the RIGID framework,
were endorsed internationally by 80 multidisciplinary
guideline, clinical, and integrity experts and consumers
(listed in the publicly available guideline document21).

Ethics statement
This study did not involve primary data collection and
therefore did not require ethics approval.

Role of the funding source
This study received no specific funding. The guideline in
which the framework was piloted was supported by
funders who had no role in study design, data collection,
data analysis, data interpretation, or writing of the report.
Results
The steps described above culminated into the RIGID
framework–a transparent and robust process for incor-
porating integrity assessments in guidelines and evi-
dence synthesis, outlined in detail below.

Forming an integrity committee
A key step prior to undertaking the RIGID process is to
establish an integrity committee, which is tasked with
objective assessments regarding integrity risk ratings
and final allocation of studies for the evidence synthesis.
The committee is comprised of a minimum of five
members, two (or more) of whom are the independent
reviewers conducting the evidence review and integrity
assessments (see Step 3 below). Other members should
typically represent diverse professional backgrounds
both external and internal to the project or guideline,
including health professionals with content expertise
and/or senior clinicians (often in governance roles with
an understanding of extant legislation), senior re-
searchers with a firm understanding of the research
methods under scrutiny, evidence synthesis specialists
or methodologists and, if feasible, researchers with an
understanding of integrity issues, which may include
journal reviewers or editors. In the context of guidelines,
expert panels and guideline development groups
formulating the recommendations may form part, but
not all, of the integrity committee to ensure diverse and
external/impartial representation. Here, having a
diverse, multidisciplinary group is critical to prevent
both excessive and insufficient scrutiny and to ensure
that decisions are made objectively, particularly for
www.thelancet.com Vol 74 August, 2024
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results which may be disagreeable or contrary to pre-
vailing beliefs. An impartial committee chair should be
delegated and power dynamics should be considered
when forming the committee, ensuring a balance of
seniority among members of the team. All members of
the committee are accountable for final decisions made
regarding study allocations and are listed in subsequent
publications and/or supporting documents. Hence, the
decision-making process should be properly docu-
mented, transparent and defensible to ensure that the
evidence synthesized is appropriately representative,
and not selective.

Framework components
The RIGID framework has six essential steps, forming a
rigorous, straightforward and, most importantly, trans-
parent, method for assessing the integrity of primary
research used to inform evidence synthesis. Reviewers
can follow these steps without adding significant costs
or delays. To simplify, we use the ‘READER’ acronym to
summarize the six steps of the RIGID framework, out-
lined in Table 1 and described in more detail below.

Step 1: review
The first step of the RIGID framework reflects the well-
established systematic review processes already in place.
Here, the reviewers follow approved methodologies for
evidence synthesis and reporting (e.g., Cochrane and
PRISMA30,31) to search for, and identify, the relevant
literature. This reflects the first steps of any systematic
literature review, which have been discussed in detail
elsewhere31 and include developing and pre-registering
the protocol; establishing a priori the eligibility criteria,
key outcomes and analyses methods; developing the
search strategy; conducting the search (es); screening
articles; and compiling a list of eligible studies. Once
studies pass the eligibility screening stage(s) and prior to
commencing data extraction, the additional components
introduced by the RIGID framework, described from
Step 2 below, come into effect (Fig. 2). It is important
that studies with important integrity concerns are dealt
with at this early stage and removed from the overall
study pool (following the steps described below), not
only prior to meta-analysis, but also prior to any quali-
tative synthesis, to ensure that conclusions are not
influenced by potentially erroneous results.

Step 2: exclude
The reviewers now have a compiled list of studies which
have met eligibility criteria. The first step of initiating
Fig. 1: Research Integrity in Guidelines and EvIDence Synthesis (RIGID) Fr
into evidence synthesis and guideline development. GDG, guideline deve
Development and Evaluations; TRACT, Trustworthiness in Randomised
authors have been contacted and, time-permitting, where relevant stud
email contact should be applied, with a suggested minimum of two wee
the integrity assessment involves identifying and
excluding retracted studies. While this step may seem
self-evident, there are many cases where retracted pa-
pers have been included in evidence synthesis and
clinical guidelines.32,33 A 2022 study by Kataoka et al.33

identified 235 systematic reviews and 17 clinical prac-
tice guidelines which cited RCTs that had already been
retracted prior to their publication. Of these, 127 reviews
(54%), including 11 guidelines, incorporated these
already retracted RCTs into their evidence synthesis,
and none corrected themselves after a median observa-
tion time of over two years.33

By proactively searching for retraction notices or
post-publication amendments issued by publishers or
editors or listed on Pubpeer, and/or accessing the
Retraction Watch Database (https://retractiondatabase.
org/RetractionSearch.aspx), retracted studies can be
identified and immediately excluded. Excluded studies
should be tabulated with reasons for exclusion stated as
‘Retracted’. Detailed guidance on how to search for
retraction notices and handle retracted studies has been
published by Cochrane (for Cochrane reviews, but is
also relevant for other evidence synthesis processes).34

Reviewers should also take note of studies with no-
tices or expressions of concern. Unlike retractions, ex-
pressions of concern are often published by journals to
raise awareness of potential problems within a pub-
lished study while an investigation is underway, but
prior to formal retractions. Unfortunately, these in-
vestigations are lengthy and do not align with con-
strained evidence synthesis or guideline development
timelines, which are intended to ensure that the evi-
dence is current. In other cases, expressions of concern
are used to conclude an investigation where the
outcome or evidence provided was considered incon-
clusive.6 Decisions around whether to include these
studies will depend on the nature of the integrity issues
(i.e., whether data validity is compromised) and should
be judged on a case-by-case basis, with all decisions and
reasons documented in or alongside the guideline or
evidence synthesis publications. Using the RIGID
framework, these studies are assessed at Step 3 below to
determine whether inclusion is appropriate.

Step 3: assess
Once retracted studies are excluded, the remaining
studies undergo formal assessment for research integ-
rity. This critical step in the RIGID framework should
be undertaken by two independent reviewers to limit
subjectivity bias, akin to the recommended processes for
amework: a process for incorporating research integrity assessments
lopment group; GRADE, Grading of Recommendations, Assessment,
Controlled Trials. *meta-analysis should not be performed until all
ies have been re-classified. A consistent timeframe for responses to
ks for initial engagement.

www.thelancet.com Vol 74 August, 2024
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Phase Description of process

1. Review Review the literature using standard systematic review processes, in line with approved evidence synthesis methodologies (e.g., Cochrane) and compile a list of
eligible studies.

2. Exclude Exclude any studies that have been retracted or listed on the Retraction Watch Database, and note any studies that have an ‘Expression of Concern’ or are ‘Under
Investigation’ by journal editors, publishers or peers (e.g., on Pubpeer).

3. Assess Assess the integrity of the remaining studies using a well-developed tool (e.g., RIA29 or TRACT24) and allocate each study an initial integrity risk rating of low,
moderate or high risk for integrity concerns.

4. Discuss Discuss results of the integrity assessment with members of the integrity committee and place votes to determine final integrity risk rating allocations for each study.

5. Establish contact Establish contact with authors of any studies ranked as moderate or high risk for integrity concerns to source the required information/clarification. Low risk studies
do not require author contact and are included in the evidence synthesis.

6. Re-assess Using the RIGID algorithm, re-assess studies for inclusion following a suitable timeline. Studies are categorized as ‘Included’ where authors have provided a
satisfactory response, ‘Awaiting Classification’ where authors have responded with an intention to supply the requested information within a specified time; or ‘Not
Included’ where authors have not responded to contact attempt(s).a

RIA, Research Integrity Assessment; RIGID, Research Integrity in Guidelines and evIDence synthesis; TRACT, Trustworthiness in RAndomised Controlled Trials. aAll integrity domains/judgements, votes,
decisions and final rankings should be clearly reported in subsequent publications/supplemental documents of the evidence synthesis or guideline.

Table 1: Summary of READER instructions to implement the six steps of the Research Integrity in Guidelines and evIDence synthesis (RIGID) framework.

Fig. 2: Incorporating integrity assessments into existing evidence synthesis processes.

Articles
risk of bias and the Grading of Recommendations,
Assessment, Development and Evaluations (GRADE)
approach.35,36 Independent reviewers are required to
conduct assessments in a transparent manner and with
justifications for ratings, to be evaluated by the integrity
committee at subsequent stages.

In the last two years, a number of new assessment
tools have been developed in response to the increas-
ingly recognized issue of research integrity. In 2022,
prompted by data integrity concerns for the high volume
of RCTs comparing coronavirus (COVID)-19 in-
terventions, Weibel et al.29 developed the Research
Integrity Assessment (RIA) tool to transparently screen
RCTs and identify potential integrity issues. The RIA
assesses RCTs using six study criteria which are
described in detail elsewhere.29 Briefly, these include
study retraction, prospective trial registration, adequate
ethics approval, author group, and plausibility of
methods and results, with studies graded as: problem-
atic, awaiting classification or plausible. In 2023, Mol
et al.24 proposed the Trustworthiness in Randomized
Controlled Trials (TRACT) screening tool, which sur-
veys seven domains including governance, author
group, plausibility of intervention usage, timeframe,
drop-out rates, baseline characteristics, and outcomes.
Each item can be answered as either no concerns, some
www.thelancet.com Vol 74 August, 2024
concerns/no information, or major concerns, and those
with several items of major concern should undergo
more thorough investigation such as assessing original
individual patient data.24 Other tools include the
Cochrane Pregnancy and Childbirth Trustworthiness
Screening Tool (CPC-TST)37 or the REAPPRAISED
checklist (which stands for research governance, ethics,
authorship, productivity. plagiarism, research conduct,
analyses and methods, image manipulation, statistics
and data, errors, data duplication and reporting) pub-
lished in Nature by Grey and colleagues.38

Despite minor differences, these tools are broadly
designed to establish the authenticity of studies by using
signaling questions to identify RCTs with potential
integrity concerns. The key aim of using these tools is to
pose the question ‘Are the data true?’. This question has
not been asked by earlier assessment tools for evidence
synthesis including risk of bias,36,39 AMSTAR40 or
GRADE,35 and demands a unique approach that cannot
be adequately addressed by simply incorporating one or
two additional items into these existing tools. Impor-
tantly, the integrity ratings should not be determined by
comparing scores for each study, because each item
individually can already lead to categorization of a study
as ‘high-risk’ for integrity concerns (refer to published
guidance for the selected tool). Use of one of these new
7
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integrity tools is a complementary, but fundamental
step, to be incorporated into well-established eligibility
screening processes in evidence synthesis (Fig. 2). At
the conclusion of this step, each study will have an
initial integrity risk rating of either low, moderate or
high risk for integrity concerns.

Step 4: discuss
With the tabulated list of studies, each with its integrity
risk rating, the next step is to convene a meeting with
integrity committee members to discuss and vote on
study allocations. Here, the lead reviewers compile the
list of eligible studies with the assessment sheet and
appended publications, and these are circulated to the
committee for independent review against the provided
risk rating before the meeting. At the meeting, where
there are discrepancies in ratings, these are discussed
and areas of uncertainty or contention are raised to
ensure allocated ratings are fair, then voting takes place.
Ratings may shift during this process (for example, if
issues initially overseen are brought to light or issues
initially identified can be plausibly explained). Where a
majority cannot be reached, the committee chair is
tasked with the final rating decision based on the con-
cerns presented. Vote outcomes should be documented
for transparency and published in technical reports or
supplemental material (see example in Table 2).

Step 5: establish contact
Studies ranked as moderate or high risk for integrity
concerns are tabulated and authors are contacted by
email using a standard format (see example in
Appendix 1). The format should outline the guideline
or evidence synthesis the study has been identified
for, explaining the process and noting that some
integrity issues have been identified that limit inclu-
sion in the evidence synthesis pending clarification.
Language used should be diplomatic and respectful,
avoiding accusations of misconduct or reference to the
credibility of researchers and, instead, focusing on the
process and identified issues. It should be empha-
sized here that the integrity checklists utilized in
RIGID aim to assess papers for the presence of un-
reliable data, not necessarily fabricated data. Authors
are provided with the opportunity to respond and
asked to indicate their willingness to engage in pro-
cesses to address these issues. A consistent timeframe
for responses to this email contact should be applied,
with a suggested minimum of two weeks for initial
engagement (ideally with a reminder after one week)
and a maximum timeframe determined based on the
extent of the issue(s) raised and in accordance with
project timeframes. For transparency, it is critical to
maintain a contact log, with detailed information on
dates of contact, responses, and details of steps taken
by authors to address the issues raised, as outlined in
Step 6 below.
Step 6: Re-assess
There are three scenarios or pathways based on
responses from authors that determine the subsequent
steps to be taken, as outlined in the RIGID algorithm
(Fig. 3, and more broadly in Fig. 1). Where an author
response is received with additional information (e.g.,
clarification, data, ethics approvals or protocols) that
addresses integrity issues, these studies can be moved to
the ‘Included’ category if the studies are considered
valid from an integrity perspective, and can be reliably
used to inform the evidence synthesis and/or guideline
recommendations. Reclassifications of studies should
be considered and approved by the integrity committee.

Where there is no response by the deadline, the
study moves into the ‘Not Included’ category (Fig. 3),
based on unresolved potential integrity issues, whereby
the study cannot be reliably used to inform the evidence
synthesis and/or guideline recommendations. It is
possible that potentially valid studies may be excluded
due to lack of response, particularly when communica-
tion channels are outdated or lacking. All reasonable
efforts should be made to reach authors but, once all
avenues to contact authors are exhausted, it is appro-
priate to remove studies with no response to prevent
compromising the validity and trustworthiness of the
overall evidence.

In the third scenario, as occurs in many situations,
the verification process requires more time (e.g., if data
sharing agreements are required for original data
sharing), precluding inclusion until identified integrity
issues are resolved. In these cases, the study remains
‘Awaiting Classification’ and is not included in the
current evidence synthesis (Fig. 3). While there is a risk
of excluding potentially valid data, this is anticipated to
be minimal with adequate time allocation. Nevertheless,
prioritizing the integrity of the evidence synthesis is
paramount and, as reviews and guidelines are often
‘living’ and undergo periodical updates, studies are
re-reviewed at each update for retraction notices, pub-
lished expressions of concern, or resolution of integrity
issues by authors and are re-allocated on this basis. Final
decisions regarding the inclusion of studies following
application of the author response algorithm should be
documented as shown in Table 2, and included in the
publication or accompanying technical or supplemental
reports.

Beyond the immediate guideline or review process,
an additional optional step involves escalating concerns
to journals and/or editors of published studies. Where
studies with significant integrity concerns were identi-
fied and attempts to contact authors were unanswered,
these studies should be flagged with the appropriate
channels to initiate investigations and potentially acti-
vate a retraction process. Although not essential to
inform the evidence synthesis itself, this is an important
step to prevent questionable research from continuing
to circulate within the scientific community and
www.thelancet.com Vol 74 August, 2024
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Author,
year

Governance Author group Plausibility of
intervention

Timeframe Drop outs Baseline
characteristics

Outcomes Total
(3a.)b

Initial
risk
rating
(3b.)b

Voting
record
(4b.)b

Final
risk
rating
(4b./
4c.)b

Final
study
allocation
(after
author
contact)
(6a.)b

Absent or
retrospective
registration

Discrepant
registration

Absent
or vague
ethics

Low # or
ratio of
authors

Retraction
watch
base
(2a./2b.)b

Large
# RCTs

Implausible
intervention

Illogical
methods

Fast
recruitment

Fast
follow-up

No
LTFU

Ideal
numbers

No or
few (<5)
BL data

Implausible
data

Perfectly
balanced

Larger
effect
size
than
other
RCTs

Conflicting
outcomes

Author,
2010

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA Retracted-
Exclude

Unanimous
×6

Retracted Excluded

Author,
2009

Yes No No Yes No No No Yes No No No Yes No Yes No Yes No 6 High Unanimous
×6

High Not
Included

Author,
2018

Yes No No Yes No No No No No Yes Yes No Yes No No No No 5 Moderate ×2 mod
(BM, MF);
×4 high
(HT, AM,
JT, MC)a

High Awaiting
Classification

Author,
2009

No No No Yes No Yes No Yes No No Yes No Yes Yes No No No 6 High Unanimous
×6

High Not
Included

Author,
2013

Yes No No Yes No No No No No No Yes No No Yes No No No 4 Moderate Unanimous
×6

Moderate Awaiting
Classification

Author,
2005

No No No No Yes Yes No No No No Yes No No No No No No 3 Low ×4 low
(AM, HT,
JT, MC),
×2 mod
(BM, MF)a

Low Included

Author,
2019

Yes No No Yes No No No No No No Yes No No Yes No No No 4 Moderate ×4 low
(AM, HT,
JT, MC),
×2 mod
(BM, MF)a

Low Included

All scoring tables with votes and final decisions should be documented for transparency and published in technical reports or supplemental material. aDenotes the initials of committee members and their respective votes. bRefers to the checklist item for
this part of the Research Integrity in Guidelines and evIDence synthesis (RIGID) framework (Table 3). BL, baseline; LTFU, lost to follow up; mod, moderate; TRACT, Trustworthiness in Randomized Controlled Trials tool; RCTs, randomized controlled trials.
Descriptions of the domains for the tool shown here can be found in Mol et al.24 and in the Supplemental Material (Appendix 2).

Table 2: Example of integrity assessment sheet to be published alongside guidelines or publications, with integrity domains assessed (using the TRACT integrity tool), risk ratings, documented votes, final risk ratings after
discussion and final allocation after author contact.
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Fig. 3: Algorithm based on author(s) engagement: the final step of the Research Integrity for Guidelines and EvIDence Synthesis (RIGID)
framework. Author responses, or lack thereof, determine the subsequent categorization of potentially eligible studies, with inclusion determined
by whether results of a study can be reliably used to inform evidence synthesis. *supporting evidence may include ethics applications, un-
registered date-stamped protocols, sharing of individual participant data or other documentation as relevant, to be decided on a case-by-case
basis by the integrity committee and documented transparently in publications or accompanying reports.
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potentially contaminating future evidence syntheses
and/or guidelines.

Case study: RIGID in action
To contextualize its utility, the RIGID framework was
piloted in the 2023 International Evidence-based
Guideline for the Assessment and Management of
Polycystic Ovary Syndrome (PCOS).21,22 Governance and
support were provided by the Australian National
Health and Medical Research Council, and involved
engagement with 39 international groups (including
consumers) and 50 society nominated experts with
unanimous agreement on the need, process and
endorsed implementation of the framework (see case
study in Fig. 4). Detailed results from this process and
the groups involved are provided in the publicly avail-
able guideline21 and technical report.41 With its suc-
cessful implementation, the framework is now being
applied to other international guidelines in women’s
health, including the Premature Ovarian Insufficiency
(POI) international guideline and Australian adaptation
of the European Society of Human Reproduction and
Embryology (ESHRE) unexplained infertility guideline,
for which development is currently underway.

Framework application: the RIGID checklist
A useful tool for structuring complex processes, is the
use of checklists. Checklists such as the CONSORT (for
randomized controlled trials),42,43 STROBE (for obser-
vational studies)44 or PRISMA (for systematic reviews
and meta-analyses),30 among others, have become inte-
gral for the reporting of primary and secondary
research, and are often a requirement for journals.
Centralized resources such as the international initiative
‘Enhancing the QUAlity and Transparency Of health
Research’ (EQUATOR) network host useful reporting
checklists aiming to support peer review and editorial
decisions, and optimize reporting standards, trans-
parency and reproducibility.45

Informed by our pilot process, we have developed the
RIGID framework checklist to enable practical integra-
tion of this approach into evidence synthesis (i.e., sys-
tematic reviews) and guideline development (Table 3).
The checklist incorporates all aspects of the RIGID
framework described herein, from forming an integrity
committee, through to final study categorization. We
recommend that researchers/reviewers and guideline
developers utilize this checklist, and that overseeing
organizations and peer reviewers assess the checklist in
methodological review, to facilitate appropriate, consis-
tent and transparent application of the integrity process
during evidence synthesis and guideline development.
Discussion
To our knowledge, the RIGID framework is the first
step-by-step process developed to incorporate research
integrity assessments into evidence synthesis and
guideline development. The framework offers a
consistent and standardized approach, and can be inte-
grated with existing evidence synthesis tools and
processes in determining the inclusion of evidence that
will inform findings and subsequent recommendations
for research and practice. The process and checklist
provided can, and should, be used in all forms of evi-
dence synthesis, in conjunction with other methodo-
logical and reporting tools that relate to systematic
reviews and similar review types (such as the risk of
bias,36,39 AMSTAR,40 and PRISMA30,46 series). Doing so
can ensure that results are adequately reported and are
www.thelancet.com Vol 74 August, 2024
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ig. 4: Research Integrity in Guidelines and evIDence synthesis (RIGID) in Action: a case study of the RIGID framework when piloted in the
ntext of a large international evidence-based guideline, illustrating application of the six RIGID steps. The international guideline development
roup who provided input and endorsed the framework are listed in the acknowledgements. MOD, moderate; RIGID, Research Integrity in
uidelines and evIDence synthesis.
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Item Description Page

Step 0. Integrity committee

a. Assembled a multidisciplinary integrity committee (identified in publication(s) and/or supporting documents), comprising a minimum of five
members including an impartial chair

b. Nominated two independent reviewers from the committee (identified in publication(s) and/or supporting documents) to conduct initial
integrity assessments for each eligible study

Step 1: Review

1a. For the clinical question at hand, conducted a systematic search and screening per standard review guidelines (e.g., Cochrane).
- This should include all steps from protocol development through to eligibility screening

NA

1b. Compiled a list of all eligible studies following full text screening

Step 2. Exclude

2a. Checked all studies for retraction notices and/or on the Retraction Watch Database to identify retracted studies

2b. Clearly noted studies that are under investigation or have expressions of concern for further assessment NA

2c. All retracted studies were identified and recorded as excluded, with the reason listed as ‘Retracted’

Step 3. Assess

3a. Specified the tool used (e.g., TRACT or RIA) by two nominated reviewers to conduct independent integrity assessments for each study and
reconcile their ratings through discussion and consensus

3b. Clearly documented assessments against each domain and an initial rating for each study as low, moderate or high risk of integrity concerns
(with notes/justifications where relevant)

Step 4. Discuss

4a. Integrity checklist assessments and risk ratings were circulated to the committee members with appended publications for review prior to the
committee meeting.

NA

4b. A meeting was convened with all committee members to discuss allocations and record votes and final risk rating after discussion.
Studies may be shifted from one risk rating to another following discussion
All studies with a final rating of ‘low risk’ are included in the evidence synthesis
Where a majority cannot be reached, the Chair decides the final study allocation and this is recorded, with reasons

Step 5. Establish contact

5a. Sourced contact details and sent a generic email to all corresponding authors of ‘moderate risk’ and ‘high risk’ studies to obtain an ‘intention to
respond’ to concerns raised.

5b. Recorded a log with all authors contacted, noting those who responded (with relevant details of responses), allowing a minimum of two weeks.

Step 6. Re-assess

6a. Re-assessed studies following responses (using the RIGID reassessment algorithm) and recorded final allocation as ‘Included’, ‘Not Included’ or
‘Awaiting Classification’.
If authors are able to satisfy concerns within a reasonable timeframe, studies may be shifted to low risk and included following consultation and
agreement by the integrity committee.

6b. Continued with subsequent systematic review steps including data extraction and quality appraisal using the final list of those studies which are
‘Included’

NA

N.B. Any members of the integrity committee may be tasked with any of the steps listed above (e.g., the two independent reviewers may conduct integrity assessments, and a more senior member may
contact authors regarding integrity concerns). For transparency, the assessment record should be provided with the guideline and/or supporting documents, outlining each domain, initial risk rating,
committee votes, final risk rating after discussion, and final allocation after author contact. NA, not applicable (no page number needed for this item); RIA, research integrity assessment; RIGID, Research
Integrity in Guidelines and evIDence synthesis; TRACT, Trustworthiness of Randomised Controlled Trials.

Table 3: The Research Integrity in Guidelines and evIDence synthesis (RIGID) checklist.
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derived from studies that are both methodologically
valid and without significant integrity concerns.

It is important to recognize that the term ‘integrity’ is
inclusive of a range of issues such as lack of ethics
approval, retrospective study registration, concerns
about feasibility, data analytic inaccuracies, as well as
intentional fraud or fabrication of data. Integrity issues
here are viewed from the perspective of reliability for
clinical guidance, irrespective of their cause or inten-
tionality. The element of intent is not the focus, and the
cause(s) or reason(s) for potentially compromised
integrity are secondary. Therefore, allocation of a study
in the ‘high risk’ or ‘awaiting classification’ category
does not equate to wrongdoing by the researchers
involved. Rather, this indicates that there are matters
requiring clarification, some of which may be
straightforward to explain, and studies in these cate-
gories should not be perceived any differently to those
designated as high risk of bias using standard Cochrane
tools.36 While we acknowledge that integrity issues may
adversely impact credibility, providing authors with an
opportunity to respond allows for transparency and
open dialogue, and should be carried out tactfully and
with mutual respect.

Ultimately, the tool intends to support a research
culture which upholds integrity, quality, accuracy and
honesty. This reflects the purpose of publicly funded
research to improve human health, and researchers are
accountable to the scientific community and the general
public in this regard. However, detecting integrity con-
cerns remains highly challenging and is likely to
become more problematic with the advent of artificial
www.thelancet.com Vol 74 August, 2024
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intelligence. Frameworks such as RIGID must therefore
be used in tandem with broader measures which
enforce transparency and accountability at the individ-
ual, institutional and systemic levels. Standards and
guidelines for good research practice already exist, and
integrity assessments such as those proposed here are
not intended to function in isolation, but rather to
complement other collective efforts to maintain research
quality and preserve the scientific ethos. Indeed, the last
few years have seen an increased use of integrity
assessment tools in general systematic reviews,
including Cochrane reviews,11,29 but these are yet to be
widely adopted or formally integrated into evidence
synthesis or guideline processes. This critical gap allows
potentially unreliable evidence to inform decision-
making for practice, policy and resource allocation,
with direct impacts on patient care. The RIGID frame-
work addresses this gap by introducing key steps to
manage integrity issues within existing evidence syn-
thesis processes. These steps are paramount to pro-
tecting the credibility of scientific research and the
welfare of its beneficiaries.

To enable consistent application and explicit
consideration of integrity, we advocate for the inclusion
of the RIGID framework as a core component of pro-
tocols and appraisal tools for systematic reviews and
guideline development. In particular, use of the RIGID
framework in the G-I-N checklists,15,16 WHO Handbook
for Guideline Development,17 IOM Standards for
Developing Trustworthy Clinical Practice Guidelines,14

and the widely used AGREE-II instrument,19 will
ensure that guidelines are held to higher standards of
rigor and ethical conduct. To date, best practice stan-
dards have focused on transparency and rigorous
methodology through assessments of quality and risk of
bias, but not of integrity per se. It is critical to highlight
here that there are fundamental and often overlooked
differences between research integrity and risk of bias
or quality assessments. Integrity encompasses a broader
set of principles and practices beyond methodological
quality, which require explicit and transparent assess-
ments of integrity and trustworthiness (such as TRACT)
and cannot be captured through traditional tools by
simply adding questions to existing risk of bias or
AMSTAR evaluations. While initially, it may appear that
there is overlap between integrity and other tools, they
serve entirely different purposes. For instance, the
‘dropouts or loss to follow up’ criterion in the risk of
bias tool by Cochrane refers to whether there is potential
for bias caused by attrition (i.e., bias due to missing
data). However, using an integrity checklist such as
TRACT, the same ‘drop outs’ criterion refers to the
plausibility of the reported losses to follow up (e.g.,
whether groups were perfectly balanced and if this was
deemed unusual in the context of the study; or whether
the study was conducted over five years without a single
drop out and the plausibility of such an eventuality).
www.thelancet.com Vol 74 August, 2024
Other aspects such as recruitment timeframes, feasi-
bility/plausibility of methods or similarities within or
between tables (from other articles) are not considered
in risk of bias assessments. It should also be noted that
the Cochrane risk of bias tool(s)36,39 can categorize
studies as ‘unclear’ or having ‘some concerns’ if
methods are not adequately reported. This means that
studies can avoid a high risk of bias rating by under-
reporting; yet, continue to have an important influence
on recommendations for research and clinical practice.
Although some aspects of risk of bias, such as selective
reporting or conflicts of interest, may indirectly touch
upon integrity issues, these assessments do not
adequately capture integrity, highlighting a clear need
for more explicit methods. Here, we propose a simpli-
fied and standardized approach which is specific to
integrity, but can be implemented into existing review
processes (Fig. 2) and guideline standards (e.g., those by
G-I-N,15,16 WHO,17 IOM14 and AGREE-II19) to directly
address issues surrounding integrity in guidelines and
evidence synthesis.

There are, however, some important precautions that
should be taken into consideration. First, although we
provide a checklist and formal process aiming to
streamline what is an inherently complex, sometimes
subjective and controversial decision-making process,
the framework and the tools used therein (e.g., RIA,
TRACT) have as yet not been validated and may result in
oversimplification. Formal processes such as those
described here are typically designed to capture com-
mon elements or factors relevant to a particular task or
domain. However, they may not encompass all possible
considerations, and important aspects may be missed or
undervalued. For instance, some clinical questions may
capture older trials conducted prior to the existence of
trial registries or where authors are no longer con-
tactable to clarify concerns. Others may be in countries
where ethical approvals are not mandated or for which
there is no formal governance. There is a risk of
potentially excluding valid data originating from coun-
tries where publications occur in languages other than
English (though this is an issue for evidence synthesis
more broadly). While incorporating the RIGID frame-
work is possible in these circumstances, the tools
available to assess integrity may be challenging to apply,
and a priori agreed strategies are needed, such as
requiring study registration from 2010 onward, or in-
clusion of relevant studies in sensitivity or secondary
analyses. The RIGID framework also does not directly
address the issues of synthesizing secondary research
(existing systematic reviews) in a guideline or umbrella
review, but the principle can be applied to primary
research included within these systematic reviews. To
avoid overreliance on checklists and to sustain critical
thinking and judgment of nuances, the RIGID frame-
work incorporates integrated assessments by two inde-
pendent reviewers and oversight and consideration by a
13
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committee, with transparent documentation across all
stages. Despite the acronym, the RIGID framework is
not intended to be rigid; rather, it offers sufficient flex-
ibility to be applied to any form of evidence synthesis
whilst encouraging contextual understanding, expert
judgment, and adaptability to specific circumstances. It
will also likely be adapted and refined to improve rele-
vance and effectiveness in different contexts and over
time, as concerns around integrity continue to evolve.

A second key point is that, although some aspects of
data integrity extend across most research contexts (e.g.,
peer review, replication, ethics), the procedures used to
assess data integrity can vary widely between disciplines
and study designs. This also applies to aspects of quality
appraisal and risk of bias assessments. Methods used in
qualitative and observational studies differ from those
used in RCTs, with many of the current integrity tools
specifically formulated for the latter, hampering stan-
dardized approaches for assessing data integrity across
the research continuum. Observational studies are
inherently more difficult to assess for integrity issues as
they often do not require aspects such as pre-
registration or well-balanced groups. This area is still
in its infancy, as highlighted in the preliminary review
by our group,23 which showed that available tools for
assessing misconduct in health research are elementary
and laboursome, requiring further development,
including automation and routine validation. As this
active area of research gains momentum, we anticipate
that further tools will become available which can be
used within the RIGID framework. Meanwhile, the
RIGID framework can be incorporated into RCT re-
views as well as evidence-based clinical practice guide-
lines which rely heavily on RCT data, for which tools are
currently available (e.g., RIA, TRACT, etc.).

Third, as with any tasks requiring human judge-
ment, the application of the integrity tools and RIGID
framework may be subjective or include individual bias.
While allocation of two independent reviewers and an
integrity committee addresses this to some extent, col-
lective scrutiny cannot guarantee that assessments will
be free from error or bias. Nevertheless, a diverse,
multidisciplinary integrity committee remains key, as
this brings in multiple perspectives and minimizes the
likelihood of potential biases or oversights, particularly
where studies present findings which challenge estab-
lished norms. Collaboration with experts in research
integrity, systematic review methodology, or ethics may
also assist.

Fourth, introducing any process will invariably require
time, effort and resources. While the RIGID framework
was designed to readily integrate into existing processes,
and is not intended to be time-consuming or resource-
intensive, we acknowledge that challenges may arise,
especially in resource-limited settings or when faced with
external pressures and tight timelines. To manage this, we
recommend incorporating the RIGID process from the
initial planning stages, including engaging relevant stake-
holders, to ensure sufficient time and resources are allo-
cated at the outset. On the other hand, the RIGID
framework removes problematic papers early in the pro-
cess, thus reducing the number of included studies and
the subsequent workload needed for data extraction,
analysis, quality appraisal, etc. Our experience in the PCOS
guideline case study suggests that the framework can be
easily integrated into established guideline processes if
planned in advance. Indeed, we would argue that inade-
quate time is not an excuse for subpar evidence synthesis
and that, the alternative, using flawed data to inform syn-
thesis results or guideline recommendations, is not a
viable option.

Finally, we need to emphasize the importance of
ensuring reliability in primary data sources. While the
RIGID framework focuses on assessing the reliability of
papers that are already published, many of these issues
in primary and subsequent secondary research could
have been prevented if more attention was paid to the
integrity of papers at the initial peer review.47 Although
awareness of integrity issues is growing, a more
rigorous filter for assessing whether data are reliable
during peer review or post-publication assessment could
prevent many of these issues at the outset. Further,
problematic studies identified using this framework
should not be left unaddressed, as they have potential to
contaminate the evidence base. While the RIGID
framework focuses on aspects relevant to immediate
evidence synthesis and guideline processes, we recom-
mend that studies with integrity concerns where no
response from authors is received (particularly those
deemed high risk) are followed up for further investi-
gation. Proactively raising concerns with journals and
editors to potentially initiate a retraction process ensures
that research integrity issues are brought to the fore-
front. However, we acknowledge that these are often
lengthy processes which extend beyond the immediate
evidence synthesis or guideline needs and, often, ca-
pacity. Overall, our pilot findings using RIGID, that 45
out of 101 studies in the international PCOS guideline
could not be used due to integrity concerns, is not
unique. Estimates of problematic studies varying by
origin from 18% to over 90% have previously been re-
ported.48 If this problem is not addressed, we will ulti-
mately need to employ more robust, but more expensive
and time consuming evidence synthesis methods,
including individual participant data meta-analysis.49

In conclusion, as research practices become
increasingly complex, processes are required to safe-
guard the community from research plagued by integ-
rity issues. The RIGID framework presented herein
provides a standardized process for incorporating
integrity assessments during evidence synthesis and
guideline development. The framework is not intended
to be arduous or to revolutionize current methods, nor
is it a standalone solution to an inherently multifaceted
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problem. Rather, it provides additional, complementary
steps, that can be streamlined into existing processes.
These steps are critical to protecting the integrity of
scientific research, and have important implications for
subsequent research and practice directions. Indepen-
dent of cause or intent, studies with integrity issues risk
undermining public trust, and researchers, guideline
developers and policy-makers have a fundamental obli-
gation to their colleagues, to the public, and to them-
selves, to optimize the use of reliable evidence to inform
future research efforts, resource allocation and patient
care. The RIGID framework represents a significant
step toward ongoing efforts to maintain the integrity of
evidence synthesis and guidelines, and the evidence
base upon which they are built.
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