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Abstract

Introduction: Qualitative evidence is increasingly incorporated into decision-making
processes. Assessing the methodological limitations of primary studies is critical to
making an overall assessment of confidence in findings from qualitative evidence
syntheses (QES) using GRADE-CERQual. Current critical appraisal tools were not
developed specifically for use in Cochrane reviews or GRADE-CERQual, and few are
evidence-based. The aim of CochrAne qualitative Methodological LimitatiOns Tool
(CAMELQOT) was to address this gap.

Methods: We undertook this project in four stages: (1) systematic literature search
to identify existing tools, (2) identification of evidence to support inclusion of
potential CAMELOT domains (3) consensus survey to agree on the inclusion and
definition of CAMELOT domains, and (4) human-centered design approach to
develop and refine CAMELOT by exploring user experience.

Results: CAMELOT is a new evidence-based tool for assessing the methodological
strengths and limitations of primary qualitative research studies in a QES. CAMELOT
is comprised of 12 domains: four Meta domains that encourage review authors to
consider those characteristics of the primary study that are beyond how the study
was carried out, but which inform the conduct and design of the study, and eight
Method domains which encourage review authors to consider how the study was
designed, planned and/or conducted, and how study conduct and design fits with
the information provided in the four meta domains. Review authors make an
assessment by identifying any concerns regarding the methods used in the study and
considering the appropriateness of fit between the Meta and Method domains.
Conclusion: CAMELOT provides review authors with a transparent and systematic
method to assess methodological limitations of primary qualitative studies.
CAMELOT incorporates qualitative principles and focuses on appropriateness of

fit between Meta and Method domains. In line with iterative tool development
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approach, CAMELOT will continue to be revised over time following extensive user
testing and piloting.

KEYWORDS

consensus development, critical appraisal, Delphi, GRADE-CERQual, methodological
limitations, qualitative evidence synthesis, qualitative research

1 | INTRODUCTION

This paper reports the development of CochrAne qualitative Methodological LimitatiOns Tool (CAMELOT), a new tool for assessing
methodological limitations in primary qualitative studies.

Qualitative evidence syntheses (QESs)—also called systematic reviews of qualitative evidence—are increasingly recognized as an important
way to incorporate qualitative research into decision-making processes, including guideline development and policy formulation [1-3]. Assessing
the methodological limitations of included studies is key to the overall assessment of evidence from QESs. The methodological limitations of
included primary studies and the extracted data play a critical role in determining how much confidence to place in synthesized review findings.
The “Confidence in the Evidence from Reviews of Qualitative Research” (GRADE-CERQual) approach was developed to support the use of
findings from QES in decision-making [4]. The approach aims to transparently and systematically assess how much confidence to place in
findings from QESs. Application of GRADE-CERQual is an expectation in Cochrane QESs and since its release has been used globally in over 233
QESs [5]. CAMELOT has been designed with GRADE-CERQual in mind, but can also be used when review authors do not use GRADE-CERQual.
GRADE-CERQual bases its assessment of confidence on four components: the methodological limitations of individual studies contributing to a
review finding, the adequacy of data supporting a review finding, the relevance of the studies contributing to a finding from which data has been
extracted, and the coherence of each review finding [6]. These four components are considered together when assessing how much confidence

to place in synthesized findings from QESs.

1.1 | Current practice in tool selection

The Cochrane Qualitative and Implementation Methods Group's (QIMG) handbook chapter 21 on QES outlines a set of minimum criteria when
selecting a tool, although no tool offers a complete fit in supporting the assessment of the GRADE-CERQual methodological limitations
component [7]. Although not encouraged to do so, as a default, authors of Cochrane QESs either adapt an existing appraisal tool, [8] use a
familiar tool [9] or pick a tool from a list [10]. It is, however, widely accepted that tools specifically intended for qualitative research should be

used as criteria for rigor used within quantitative research would be inappropriate [11].

1.2 | Why was a new tool needed?

Review authors' assessment of study's methodological strengths and limitations (rigor) is a process referred to as critical appraisal and “seeks to
assess the validity and reliability of a primary research study and its findings” [12]. This process has, to date, posed significant challenges to
review authors when conducting QESs [13, 14]. Review authors currently face a choice of more than 100 critical appraisal tools, [15, 16] few of
which report to be evidence-based. Furthermore, most of these tools were developed before the inclusion of patient and public involvement as
an essential element of qualitative research [13]. These tools vary greatly in their aims -some include domains of reporting quality, while others
seek to identify the technical quality or how well a study was conducted.

Many current tools support end users when assessing “research evidence to judge its trustworthiness, its value and relevance in a particular
context.” [17] Such tools seek to evaluate the quality or utility of the study and make an overall assessment using a narrative description (e.g.,
“good/bad” judgments). Some tools even attempt to quantify the overall assessment using a summary score (e.g., numerical scales). However,
assessing methodological limitations within the context of QES where evidence may be used to inform practice or policy may differ from
assessments conducted as a teaching exercise, for example. Assessing the overall quality of a single qualitative study is categorically different
from assessing a group of studies that contribute data to a synthesized review finding [18]. Assessing a group of studies requires looking past the
quality of individual studies to focus on methodological limitations across the group of studies (body of evidence) that could weaken

trustworthiness of a review finding.
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Given the key role of a methodological limitations assessment in informing an overall assessment of confidence in review findings, it is
important to have an evidence-based tool designed for use specifically within the context of QES and GRADE-CERQual.

2 | OBJECTIVE

We aimed to identify or develop an evidence-informed approach called CAMELOT to assess the methodological limitations of primary

qualitative research within the context of GRADE-CERQual assessments. Specifically, we sought to address the following research questions:

1. What evidence is there that criteria included in current critical appraisal tools are good indicators of trustworthiness or rigor of qualitative
research?

2. Are there gaps in existing criteria for assessing methodological limitations?

3. What do methodological experts and relevant stakeholders agree are the key domains to consider when assessing the methodological
strengths and limitations of primary qualitative research within the context of QES and GRADE-CERQual?

4. What are users' experiences with CMELOT to assessing methodological strengths and limitations of primary qualitative research?

3 | MATERIALS AND METHODS

We followed a rigorous approach and followed good practice guidelines related to tool development and Delphi surveys [19]. We addressed the

above research questions in four stages:

e Phase 1: Identification of current critical appraisal tools and synthesis of included criteria [13].

e Phase 2: Identification of evidence related to how current checklist criteria influence trustworthiness of qualitative research, identification of
gaps (criteria not currently covered), and development of domains for assessing methodological strengths and limitations.

e Phase 3: Consensus on CAMELOT domains and guidance.

e Phase 4: User experience with CAMELOT.

3.1 | Phase 1. Identification of checklists and synthesis of included criteria

Methods for this stage, a systematic search and analysis of items from available checklists, are reported in a previously published article [13].

3.2 | Phase 2. Identification of evidence for criteria for assessing methodological strengths and limitations of
primary qualitative research

The findings from Phase 1 were used to inform the research agenda for Phase 2 which was led by a working group of seven researchers
from diverse and relevant backgrounds (e.g., nursing, information science, social welfare, public health, medical sociology), fields of
research, qualitative traditions and methodological expertise with an interest in improving methods for considering methodological
strengths and limitations of primary qualitative research (most of whom are also co-founders and co-ordinators of the GRADE-CERQual
approach). Their positionality offers an advantageous perspective on what review teams look for when conducting critical appraisal of
primary studies within QESs. Three researchers sit in the Cochrane Qualitative and Implementation Methods Group (Jane Noyes,
Andrew Booth, and Ruth Garside) and four (Jane Noyes, Andrew Booth, Isolde Sommer, and Karin Hannes) have experience with Delphi
processes. The research team occupies various roles in relation to national and international evidence synthesis and guideline
production activities.

In conducting this research, we acknowledge the importance of considering equity, diversity, and inclusion. We recognize that the findings
from this study differentially impact communities of end users and researchers. We sought to ensure the representation of a diverse set of
stakeholders by recruiting panelists from different backgrounds related to geographical location, type of institution and role, experience level,
and type of research. We encouraged diverse representation of gender and age. Despite best efforts, we recognize that data collection, analysis,
and interpretation of findings may be shaped by our own experiences and/or epistemological stance.

Between 2017 and 2023 the research team held a series of meetings to discuss each of the criteria identified in Phase 1. We systematically
reviewed the list of criteria from Phase 1 [13] and (a) excluded those criteria that were explicitly related to reporting quality, the “value” of the
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research, or the degree to which the study was qualitative and whether qualitative approach was appropriate, and (b) synthesized criteria that
were related.

We evaluated the relevance of each criterion for assessing methodological strengths and limitations of primary qualitative research within
the context of qualitative evidence synthesis. We examined published evidence to support inclusion of that criterion within a critical appraisal
tool (i.e., do concerns regarding component A influence the trustworthiness of findings from a qualitative study?). In the context of this study,
evidence encompasses any empirical evidence, theory or framework, or observations (anecdotal evidence) that explore the influence of a
specific criterion on the trustworthiness of qualitative research findings. For each of the criteria we examined, Andrew Booth developed and
carried out a search. A researcher (Heather M. Munthe-Kaas, Andrew Booth, Isolde Sommer, Sara Cooper, Jane Noyes, Ruth Garside, and Karin
Hannes) reviewed the identified references and shared the findings with the team before an online discussion focused on making a preliminary
recommendation regarding inclusion of the criteria, sometimes rewording/reframing the criterion. The results of each discussion were posted in

an open-access repository [20].

3.3 | Phase 3: Consensus on CAMELOT domains and guidance

The results of Phase 2 were summarized and used as the basis for a consensus survey, in accordance with good practice standards for
methodological guidance and tool development [19] and guidance for conducting and reporting Delphi studies [21]. To avoid excessive focus on
the specific wording of each criterion, and to harmonize with analogous contemporary approaches (e.g., Risk of Bias tool development [22]), the
survey was operationalized around corresponding domains (e.g., Researchers).

An online Delphi survey (eDelphi) was initiated in June 2023 with the aim of achieving consensus on the list of proposed domains resulting
from Phase 2. The Delphi technique is commonly used to gather opinions and feedback from relevant experts, and to achieve consensus on an

output [23]. The eDelphi survey consisted of three stages:

1. Introductory seminar.
2. eDelphi survey—two rounds of the eDelphi process were used to exclude irrelevant criteria, and compile and prioritize relevant criteria and
their definitions. Originally planned to include three rounds, the very high consensus from the first round made a third round unnecessary.

3. Consensus meeting—an online workshop to finalize a list of CAMELOT domains.

We aimed to include 56 methodological experts and 49 other stakeholders with experience produing or using qualitative
evidence. See Appendix S1 and the published protocol [24] for more details regarding methods used in the eDelphi survey and

consensus webinar.

3.4 | Phase 4. User experience

We used human-centered design methods [25] to develop and refine CAMELOT, including instructions and examples (Figure 1). Human-
centered design methods are intended to ensure that end users are at the center of a process where the goal is to develop a user-friendly and
clear tool that sufficiently meets the user's needs.

3.4.1 | Sampling and recruitment

We used convenience and snowballing methods to identify and recruit user testing participants. We aimed to recruit 5-10 participants
from diverse backgrounds in terms of level of experience, academic discipline, and native language. Participants were invited via email to
participate and provided with information regarding the goal of the user test. We obtained informed consent from those who agreed to
participate.

3.4.2 | Data collection

We conducted six online semistructured interviews (conversation guide adapted from Morville's honeycomb model [26-28] and available upon

request) using the think-aloud method and focused on usability and understandability to gather feedback from review teams and refine the
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FIGURE 1 Human-centered design (adapted from Munthe-Kaas'®).

tool [29, 30]. We recorded and transcribed the interviews using Microsoft Teams. Transcripts were anonymized, coded, and stored in a
secure folder.

3.4.3 | Data analysis

We used a framework adapted from Rosenbaum 2010 [31] to categorize and analyze the seriousness of user experience issues using the
following categories: showstopper (major changes needed), consider changes, minor problem, positive feedback but consider changes, positive
feedback with no changes, not relevant [32].

3.5 | Ethical considerations

This study did not collect sensitive information. All feedback was anonymised, and no vulnerable groups were involved. The study was therefore
outside the remit of the Norwegian Regional Ethical Committee.

For the consensus survey, informed consent was elicited when panelists submitted an initial Google form indicating their wish to participate.
We obtained consent from panelists before recording the introductory and consensus webinars. At the introductory seminar panelists agreed
how intellectual contribution would be recognized in ensuing publications or project outputs.

For the user testing, we obtained informed consent and anonymized all data, however, no Data Protection Impact Assessment approval

was required.

4 | RESULTS

We present two main categories of results: findings related to Phases 2, 3, and 4 of the development process, and a description of the
subsequent CAMELOT approach. Findings from Phase 1 are published elsewhere [24].
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4.1 | Findings from Phase 2: Identification of evidence for criteria for assessing methodological strengths and
limitations of primary qualitative research

Phase 2 generated 12 domains that were determined to impact on the trustworthiness of findings from primary qualitative research and thus
considered potentially important for making assessments of methodological strengths and limitations. The working group agreed an interim
definition for each of the 12 domains, based on findings from the literature search. A summary of the findings from empirical, theoretical, or
anecdotal evidence related to the 17 relevant criteria that were promoted from Phase 1 is summarized and available on an open-access

repository [20].

4.2 | Findings from Phase 3: Consensus on CAMELOT domains and guidance

Sixty invitees agreed to participate in the Delphi and were sent a link to the eDelphi survey. The 12 domains and definitions from Phase 2 were
presented to panelists in Round 1 of the eDelphi (see Appendix S2).

A total of 41-42 participants responded to Round 1 of the Delphi survey (number of responses varied by question). More than 60% of
panelists indicated that each of the 12 domains was important or very important when making an assessment of methodological strengths and
limitations of primary qualitative research (see Appendix S2). Panelists suggested eight additional domains (researcher reflexivity, equity,
funding, complete reporting, prospective registering of protocols, sampling, description of methodology, and fit between components). Most
suggestions had been previously identified within existing domains. However, two of the suggested domains had not been addressed and were
added for consideration in Round 2: Equity was added under “ethical and equity considerations,” and completeness of reporting was added to

determine its perceived importance when making assessments of methodological strengths and limitations.

421 | Round?2

In Round 2, 35-37 panelists responded and demonstrated a strong consensus in relation to satisfaction with definitions for domains promoted
from Round 1 (see Appendix S3). More than 50% of panelists were satisfied or very satisfied with the current definitions (see Appendix S3).
However, feedback from panelists suggested merging two domains, specifically Research question and Research aim. Additionally, numerous
respondents suggested dividing ethics and equity considerations into two separate domains: ethical considerations and equity, diversity and inclusion
considerations. Panelists also provided comments on specific words and terminology. These were explored using content analysis and revised as
appropriate. Sixty percent of panelists (N =21/35) agreed that completeness of reporting was important or very important when considering
methodological strengths and limitations.

The working group further revised definitions to be presented to panelists in the consensus webinar.

422 | Consensus webinar

We achieved 100% consensus for each of the 12 domains and definitions presented. The webinar concluded by presenting the overall
CAMELOT approach including brief instructions for how to consider each domain and assess appropriateness between domains. Panelists' first
impressions were largely positive, however, some voiced concerns that the approach may be considered long, resource intensive, or
overwhelming for some end users. Panelists generally agreed that the approach seemed compatible with different types of qualitative research,
as well as with differing experience or competence among review teams or end users (e.g., experienced researchers may truncate the process,

whereas less experienced researchers may follow the prompts more systematically).

4.3 | Findings from Phase 4: User experience

We conducted semistructured interviews with six participants to explore user experience of CAMELOT which led to iterative revision based on
the positive and negative feedback. The participants had a range of experience related to qualitative research and QES (from no experience
conducting a QES, to having led many QESs). Several of the participants did not have English as their native language and were asked specifically
to consider understandability of terminology. The first two participants gave feedback on the CAMELOT figure, instructions, and tables. The
third participant attempted to apply CAMELOT during the user test and the researcher identified a showstopper, namely that there were too
many assessments of fit to make (at that time numbering 72). The CAMELOT instructions and table were substantially revised and presented to
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two more participants for feedback (resulting in revisions to table format). The last three participants applied CAMELOT alone and provided

written feedback on their experience.

431 | Positive feedback

Participants were pleased to see the inclusion and stronger emphasis of domains such as theory and equity, diversity, and inclusion which are
absent in some of the more commonly used tools. They provided suggestions regarding language and format. All participants were pleased with the
tips and examples sections and requested sufficient examples to illustrate the diversity of primary studies and methodological limitations that could
be identified. The participants' general impression was that CAMELOT seemed more complex and time consuming than currently commonly used

tools, but that its comprehensiveness would challenge review authors to consider many aspects related to methodological limitations.

4.3.2 | Constructive feedback and corresponding changes

Many participants described being confused and overwhelmed by the amount of information included in the figure illustrating CAMELOT (an
earlier version of Figure 1). Most participants needed several minutes to look at it and read through it multiple times. It was revised iteratively
based on this feedback to the current version (Figure 1).

Participants were confused by the instructions for making a CAMELOT assessment and unclear of how they would work in practice.
Participants suggested changes to language and format in the instructions.

Table 1 below illustrates which criteria/domains were included/not promoted during each phase of this project.

44 | CAMELOT

CAMELOT is an evidence-based tool for making an assessment of the methodological strengths and limitations of primary qualitative research
studies that are included in a QES. It is primarily intended for reviews authors conducting QESs, but is also useful for other end users who need
to assess the methodological limitations of a primary study. Review authors make an assessment by identifying any concerns regarding the
methods used in the study and considering the appropriateness of the fit between the Meta and Method domains.

CAMELOT aims to better reflect the principles of qualitative research when assessing the methodological strengths and limitations of
qualitative research. This qualitative approach to assessment seeks to encourage reflective consideration and transparency by focusing on and
identifying concerns with appropriateness or fit between CAMELOT methodological domains. The term appropriateness of fit in CAMELOT
refers to the degree to which the design and conduct of the study is: (1) well suited to address the research aim and/or question(s), (2) aligns with
the researchers and/or stakeholders involved in the study, and/or; (3) is suitable given the study context. As with assessments made using any
critical appraisal tool, assessments of appropriateness of fit are subjective judgments dependent on the review authors' experience and
background. The assessments may be different between authors or review teams, reiterating the importance of undertaking the process using
consensus methods by the review authors and to include explanations to ensure transparency.

CAMELOT does not entail the calculation of summary scores or overall assessments such as high, medium or low quality. Instead, it supports
review authors in making assessments of the appropriateness of fit between Method and Meta domains to arrive at an overall assessment of
level of concerns regarding methodological limitations, expressed as no or minimal concerns, minor concerns, moderate concerns or serious

concerns (Figure 2).

45 | CAMELOT domains

There are 12 CAMELOT domains, divided into Meta domains and Method domains (see description below). Table 2 provides an overview of the

definitions of each domain. Instructions and tips for each domain are further detailed https://zenodo.org/records/10973143.

4.6 | Overview of CAMELOT instructions

In the detailed description referred to above, we provide review authors with items to consider when extracting or coding data for each domain,
and to note concerns and where important information is missing. We also provide tips for where to find the information in a study report, as
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1. Research aim & question(s)

Research design Research conduct

5. Research strategy

[ ]
[ orem |
[ ]
[ ]

7. Ethical considerations

8. Equity, diversity &
inclusion considerations

9. Participant recruitment &
selection

10. Data collection ]

interpretation

[ 11. Analysis and
(

12. Presentation of findings ]
2

4, Context

FIGURE 2 Overview of CochrAne qualitative Methodological LimitatiOns Tool (CAMELOT).

well as other notes related to terminology, specific qualitative approaches, and so on. The four Meta domains (research aim and question[s],
researchers, stakeholders, context) encourage review authors to consider characteristics of the primary study beyond how the study is carried
out but inform the conduct and design of the study. The eight method domains (research approach, ethical considerations, equity, diversity/
inclusion considerations, theory, participant recruitment and selection, data collection, analysis and interpretation, and presentation of findings)
encourage review authors to consider how the study was designed, planned, and/or conducted.

4.7 | Making a CAMELOT assessment

In Box 1, we have described an overview of the steps for making a CAMELOT assessment.

4.8 | Planning a CAMELOT assessment

When planning a CAMELOT assessment, the review team should consider incorporating the CAMELOT domains into their data extraction or
coding worksheet (or software where appropriate). This may prevent duplication of work—for instance, most data extraction forms already
include fields related to research aim and question(s), context, participant recruitment and selection, data collection, and analysis and interpretation.

4.9 | Assessing an individual study

Whenever possible, CAMELOT should be undertaken by multiple reviewers (simultaneously or via checks for consensus). This is both considered
best practice by Cochrane [33] and also provides opportunities for discussion that could potentially influence how the review team understands
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TABLE 2 Definitions of CAMELOT domains.
Domain Definition
META domains
Research aim and question(s) The purpose of the study and/or what questions the researchers aim to explore.

Stakeholders Anyone with an interest (financial or otherwise) in the findings of the research study. Stakeholders are not
the same as research participants in this context. Stakeholders may include, among others, funders,
patient, and public participants.

Researchers The investigators who have designed, planned, and conducted the study and their relationship to the study
question, context, and/or participants.

Context The local, national, or international setting in which the study was conducted.
METHOD domains
Research design domains

Research strategy The overall intended plan, proposal, or strategy for the study. This domain refers to the overarching
roadmap for carrying out the research project (also referred to as research approach, study design, or
type of study). This domain does not include issues related to participant recruitment and selection,
data collection and analysis, and interpretation. These are separate domains.

Ethical considerations How the researchers considered and incorporated ethical principles and standards into decisions related to
the design, planning, and conduct of the study.

Equity, diversity, and inclusion Whether and how the researchers considered:
considerations (1). Equity—including distribution of power within the research context, whether there was equitable

representation and participation in the research process, particularly for underrepresented groups,
the possible differential experiences or perspectives of a phenomenon of interest for different
populations, and whether there was and whether unnecessary or discriminating differences in how
people participate in a study

(2). Diversity—including seeking out diverse experiences, perspectives, and backgrounds, inclusion of
participants with diverse backgrounds, and considering how diversity can influence research findings

(3). Inclusion—including the degree to which the research environment was such that all participants felt
welcome and valued, whether culturally sensitive and inclusive research methods and communication
strategies were employed, and whether research materials, locations, and processes were accessible
for all participants.

Theory Organization of concepts, ideas, literature, or principles into systems or frameworks that attempt to
describe, explore, explain, understand, or predict a phenomenon.

Research conduct domains
Participant recruitment and selection How participants were identified, recruited, and selected for the research study.

Data collection The process of gathering qualitative information (data) in the form of perspectives, experiences, or
opinions from participants, and/or observations, prolonged engagement in the field by researchers to
explore or answer the research questions and address the research aim.

Analysis and interpretation The process of systematically examining, exploring, and interrogating data gathered during the study to
identify themes, patterns, lines of argument and, if appropriate, theories and gain a greater
understanding of the phenomenon of interest.

Presentation of findings How the findings from the study are organized and communicated and how well they appear to represent
the underpinning data.

Abbreviation: CAMELOT, CochrAne qualitative Methodological LimitatiOns Tool.

the phenomenon of interest, the development of a coding framework, how data are interpreted and the review findings are presented, and any
theories that inform the primary studies or are relevant to the synthesis.

There is no gold standard, or perfect study, by which to judge studies included in a QES. Rather than focusing on how well a study was
conducted and presented, concerns (or red flags) may lead review authors to pause and consider how a feature of the study design or conduct
influences trust in the study findings. This thoughtful and holistic approach when making assessments contrasts with simply answering “yes” or
“no” to a checklist question. For example, in a study using interviews to understand teenagers' relationships to alcohol and drugs the review team
could believe that participants might view the interviewer as an authority figure and therefore withhold important perspectives or experiences.

They may have no other concerns regarding the design or conduct of the study or the fit between the method and meta domains. When making
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BOX 1 Making a CAMELOT assessment.

Step 1. Extract/code data

Extract or code data from the primary study related to the following domains (some of these domains will not be relevant for some
studies):

Meta domains

1. Research aim and question(s)

2. Stakeholders

3. Researchers

4. Context

Method domains
Research design
5. Research strategy
6. Theory
7. Ethical considerations
8. Equity, diversity, and inclusion consideration
Research conduct
9. Participant recruitment and selection
10. Data collection
11. Analysis and interpretation

12. Presentation of findings

See below for definitions of the CAMELOT domains
Step 2. Note any comments regarding each domain. This may include problems or missing information. This step is optional but will
act as an audit trail and help to inform the subsequent steps.

Step 3. Describe concerns regarding, and make assessment of, fit between domains.

- Describe concerns regarding appropriateness of fit between the Research design domains and each of the Meta domains and the
Research conduct domains (as a whole). Make an assessment using the following categories to describe the fit: Excellent, Good,
Fair, Poor, Unclear

- Describe concerns regarding appropriateness of fit between the Research conduct domains fit with each of the Meta domains.

Make an assessment using the following categories to describe the fit: excellent, good, fair, poor, and unclear.

Step 4. Describe the level of concern regarding methodological limitations
Combine these assessments to make an overall assessment of methodological limitations by indicating the level of concern using the
following categories and provide an explanation for your assessment:

- No or minimal concerns, minor concerns, moderate concerns, serious concerns.

Step 5. Combine assessments across studies
Combine assessments of fit across studies contributing to a review finding and indicate level of concern regarding methodological

limitations using the following categories:

- No or minimal concerns, minor concerns, moderate concerns, serious concerns.

an assessment of the primary study, the review team may note their concerns regarding the fit between the researchers and research aim and
question(s) which may lead to minor concerns regarding methodological limitations. Thus, they are not making a judgment on the overall quality
of the study, but rather noting where an element of design or conduct holds potential consequences for the trustworthiness of a particular
review finding.
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TABLE 3 Example of using CAMELOT to inform methodological limitations assessment of a QES finding.

Review finding: Adults are skeptical about the possible connection between parental diet and offspring mental health

Study ID CAMELOT assessment Explanation

Study 1 2020 Moderate concerns Unclear researchers' relationship to participants so unclear fit between
research conduct and researchers' domain.

Study 2 2019 Minor concerns No description of ethical considerations so unclear fit between research
design and research aim and question(s).

Study 3 2009 No or minimal concerns
Study 4 2010 Serious concerns Stakeholders and funders were from a soda and snack company and the
research was not carried out independently leading to concerns about
impartiality and bias. Poor fit between Research conduct and
Stakeholders and Context domains.
Overall assessment of Moderate concerns Multiple and diverse concerns across studies related to research design,
methodological limitations research conduct and fit with researchers, research aim and question(s),

and stakeholders.

Abbreviations: CAMELOT, CochrAne qualitative Methodological LimitatiOns Tool; QES, qualitative evidence syntheses.

410 | Assessing the body of studies contributing data to a review finding

In a QES, the review team makes an assessment of methodological limitations for each review finding which will inform an overall GRADE-
CERQual assessment. This overall assessment should be informed by CAMELOT assessments (no or minimal, minor, moderate, or serious
concerns) for each of the individual studies that contribute data to the review finding (see Table 3 for an example).

Review findings vary considerably within a QES and the influence of concerns identified through CAMELOT may impact each review finding
in different ways. For example, for review findings that are relatively uncontroversial and seemingly obvious, poor fit between the research

conduct domains and the researchers' domain may not be considered important.

5 | DISCUSSION

Application of CAMELOT helps review authors and other end users to consider the methodological strengths and limitations of primary
qualitative research and makes it easier to assess the trustworthiness of the findings from qualitative research. The development of CAMELOT
was based on methods following good practice for tool development, [19] human-centered design, [34] and Delphi consensus surveys [35].
CAMELOT is not intended as a comprehensive checklist by which review teams look for every element under each domain. It is intended to
encourage a thoughtful and thorough approach to assessing methodological strengths and limitations by incorporating the principles of
qualitative research and focusing and reflecting on appropriateness of fit between different domains related to research planning, design,
conduct, and the interpretation of findings where assessing methodological limitations is “utilized as part of a process of exploration and
interpretation in the synthesis process” [14].

Critical appraisal is an inherently complex and time-consuming, but necessary, component of QES. User experience feedback suggests that
CAMELOT may be more time-consuming and complex than other commonly used tools. However, user experience thus far has been relegated
to the use of CAMELOT as a tool separate to the rest of the QES process. However, in a traditional QES data extraction form, many CAMELOT
domains such as Research aim, ethical considerations, etc. are already considered. When considered in conjunction with the data extraction
process then, CAMELOT may actually reduce the amount of time a review team uses for critical appraisal. Furthermore, existing critical appraisal
tools often ask users to answer yes/no or check a box for each critical appraisal criterion. This type of approach is insufficient in the context of a
GRADE-CERQual assessment. Thus, the potential extra time used with CAMELOT for noting concerns is critical to adequately addressing the
GRADE-CERQual methodological limitations domain.

CAMELOT is intentionally flexible to accommodate the types of primary studies being assessed and the type of QES being
conducted. Review authors will need to follow the guidance and novices may require training to use it appropriately. CAMELOT
encourages review authors to engage with included studies and become familiar with, and be thoughtful regarding, the choice of, and
rationale for, the study design and methods, and data derived from the studies. By incorporating CAMELOT into the data extraction
phase, review teams can consider elements of the design and conduct of the study and how they fit together earlier within the

review process.
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BOX 2. Next steps and research agenda for CAMELOT.

As with all tool development, CAMELOT will further evolve over time. The following activities are planned to further develop and

refine the approach:

o Further refinement of guidance and examples based on further user testing by review authors from different disciplines, with
different levels of experience to explore possible revisions or adaptations for different types of primary studies, different QES
methodologies, and whether current guidance is sufficient for review teams with less experience.

o Additional user testing and piloting to further enhance integration of CAMELOT with GRADE-CERQual.

e Exploring possibilities for integration with different qualitative synthesis tools (e.g., iSoQ [44] data extraction and analysis software).

A deliberate intended impact of CAMELOT is the improvement of the design and conduct of primary qualitative studies. CAMELOT
assessments are dependent on adequate reporting of the domains in primary studies, especially related to domains such as theory and equity,
diversity, and inclusion that have not traditionally been prioritized in reports of qualitative studies. In CAMELOT, the definition of equity,
diversity, and inclusion builds upon existing literature on equity, diversity, and inclusion [36-43].

Given the evolving nature of CAMELOT, we have established a website where guidance and examples will be updated as we gather
experience from users in applying the approach (see camelotapproach.com). We encourage those interested in using CAMELOT to visit this page

for the most up-to-date guidance.

5.1 | Strengths and limitations

The most obvious strengths of the CAMELOT approach are the use of evidence to inform domain development, as well as extensive and
prolonged engagement with relevant methodological experts and stakeholders (including end users) to develop the domains, definitions, and
overall CAMELOT approach. Furthermore, while CAMELOT was developed to support review authors and with GRADE-CERQual in mind, it can
be used alone to assess the methodological limitations of a primary study that is not party of a QES. However, CAMELOT has not been widely
piloted or validated and any guidance provided in this report is subject to revision and change (see Box 2 for next steps in the development of
CAMELOT). Furthermore, fewer panelists participated in the Delphi than expected and because of this we may have missed ideas and opinions

from potentially key informants. We hope to ameliorate this through extensive user testing.

5.2 | Patient and public involvement

Multiple and diverse stakeholders were involved in developing CAMELOT. We sought feedback from experienced methodological experts in
Phase 1. Researchers and end users interested in qualitative research were invited to give feedback on the findings from the systematic review
via workshops. The results of stage 3 (search for evidence) were posted on a publicly accessible webpage for comments from relevant
researchers. Consensus involved multiple methodological experts and end users. Finally, user testing provided feedback from review authors
with varying levels of experience of CAMELOT domains and guidance.

6 | CONCLUSION

CAMELOT fills a longstanding vacuum in the methodology of QES. It was developed and subject to initial testing using rigorous evidence-based
methods. We encourage experienced review authors to start using CAMELQOT in their Cochrane and non-Cochrane QESs when using GRADE
CERQual and to provide feedback on their experience. CAMELOT also offers an appropriate tool of choice for QESs that do not include a
GRADE-CERQual assessment. We also encourage novice review authors to work with more experienced colleagues to gain experience of using
CAMELOT. The CAMELOT tool is likely to evolve as the CAMELOT working group collects feedback from review authors' experience of using
the approach.
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