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Abstract

Purpose: Evaluating the study quality for mixed methods research is more challenging than assessing that for
monomethod research because of the former’s greater complexity and procedural multiplicity—particularly, the
integration of quantitative and qualitative components. Consensus on the appraisal tools of mixed methods studies is
important to ensure that such studies are properly planned, conducted, reported, and reviewed. This review aims to
provide a comprehensive overview of the measurement properties of appraisal tools developed to assess research
quality in mixed methods research.

Method: Inclusion criteria are as follows: (1) The population under investigation must be researchers. (2) Instruments
must provide items, such as design, to evaluate the quality of mixed methods studies. (3) Outcomes must focus on
validity (content validity, structural validity) and reliability (internal consistency). (4) Finally, the study type must be
measurement property research, and hence, tool development and evaluation studies are eligible. We will search for
studies published and dissertations in English and Japanese from a variety of sources, including Scopus, MEDLINE,
CINAHL, PsycINFO, and dissertation ERIC, ProQuest, CiNii (Japanese), Ichushi-Web (Japanese), and National Diet
Library (Japanese). The duration of the search is not limited. All the citations will be screened and selected by two
independent reviewers. Data extraction, quality assessment, and syntheses of included studies will be performed
according to the Consensus-based Standards for the Selection of Health Measurement Instruments criteria.

Systematic review registration number: PROSPERO registration number: CRD42021238210.
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1. Introduction

Unraveling the mechanisms of complex phenomena is often required in the health sciences [1]. Consequently, the use
of mixed methods research has increased due to the limitation of the mono method. Mixed methods research [2] is not
confined to the integration of qualitative and quantitative data collection and analysis. It also entails integration at
philosophical as well as paradigmatic levels [3]. Further, mixed methods research involves data integration at multiple
levels before drawing conclusive interpretations [4]. Combining the strengths of both quantitative and qualitative
methods, it achieves to tackle complex questions more than using either approach alone. Therefore, mixed methods
research is a valuable approach for researchers to address the multifaceted nature of the phenomena under
investigation in health sciences by examining prevalence, factors, relationships, and effectiveness, and simultaneously
capturing individual views, opinions, perceptions, and experiences.
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Despite many advantages of mixed methods research, assessing the quality of studies using this approach is more
challenging than examining that for monomethod research because of the former’s greater complexity and procedural
multiplicity—specifically, the integration of quantitative and qualitative components [5]. Consensus on the appraisal
tools of mixed methods studies is important to ensure that such studies are properly planned, conducted, reported, and
reviewed. There are nine established sets of appraisal tools for mixed methods studies [6-8], including an appraisal
tool,[9] an evaluation rubric [10], and seven criteria checklists [2, 8, 11-15]. Understanding the available appraisal tools
and their characteristics could be beneficial for various types of researchers, such as inexperienced mixed methods
researchers, peer reviewers, and reviewers conducting systematic reviews. Identifying the most reliable and validated
tool is the cornerstone of mixed methods research. Appraisal tools are used by inexperienced mixed methods
researchers to maintain the quality of their research protocol, by peer reviewers to assess the quality of papers, and by
reviewers conducting systematic reviews to help improve the efficiency and reliability of their work. Consequently, to
evaluate the quality of mixed methods appropriately, a systematic review is needed to suggest recommendations for
the usage and further development of mixed methods appraisal tools.

We conducted a preliminary search for existing reviews on mixed methods appraisal tools using the following
databases: Cochrane Library, ]BI Evidence Synthesis, Scopus, COSMIN Database of Systematic Reviews, and PROSPERO.
We found that there have been no systematic reviews of mixed methods appraisal tools. Instead, several reviews have
focused on the quality of mixed methods research. Fabregues et al. (2017) [13] reviewed, reported, and recommended
ways to address quality in mixed methods research and derived three major findings: (1) The number of reviews on
mixed methods research quality is increasing. (2) Researchers have used a core set of quality criteria to appraise mixed
methods research. (3) Further investigation focusing on quality, consistency in terminology, and the identification of
core quality criteria is needed. Younas et al. (2019) [15] reviewed and reported mixed methods research in nursing.
They concluded that mixed methods research is still nascent in nursing literature and that researchers are still learning
to address the challenges during its execution, analysis, and reporting. Further, Fabregues et al. (2020) [16] reviewed
and reported the use of mixed methods in methodological research on palliative and end-of-life care. They concluded
that the studies’ overall reporting quality needed improvement because the authors generally failed to adequately
describe their research design and provided minimal detail regarding the integration of quantitative and qualitative
approaches. They provided recommendations to improve overall reporting quality but did not specifically discuss tools
for assessing the risk of bias.

Furthermore, we conducted an initial limited search of Scopus to identify studies on our research topic (see Appendix
[). As data examples for this review, validity and reliability studies of the latest appraisal tools are described as follows.
The mixed methods appraisal tool (MMAT) was developed in 2011 following an extensive literature review, and its
reliability and efficiency were tested [17]. Furthermore, the MMAT’s usefulness was reported [18]. The MMAT’s content
validity was also reported [19]. Studies that meet the inclusion criteria for this systematic review exist. An exhaustive
search of published and unpublished sources will be performed to locate more appraisal tools with measurement
properties reports.

Information regarding the measurement properties of mixed methods appraisal tools is crucial to aid researchers in
selecting the optimal tool for their specific purpose. This review expands on previous reviews by focusing specifically
on validated instruments and documenting their measurement properties in detail. To this end, we follow the
Consensus-based Standards for the Selection of Health Measurement Instruments (COSMIN) guidelines [20] for
systematic reviews of measurement properties, which are recommended for reviews. Although these guidelines were
originally used for patient-reported measurements, they can also be applied to other types of measurements. This
review provides comprehensive and systematic information to guide the further development of well-validated mixed
methods appraisal tools for use in research settings.

1.1 Review questions

This review aims to identify the measurement properties of mixed methods appraisal tools and attempts to answer the
following review questions:

e What are the measurement properties of mixed methods appraisal tools for researchers assessing the quality
of a mixed methods study (primary outcome)?

e  Whatis the relevance of these tools for researchers in terms of their purpose, development process,
application method, administration burden, number of items, and topics (secondary outcome)?
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2. Inclusion criteria

2.1 Population

The population must only include researchers who need to assess the quality of mixed methods research—whether
when reviewing or writing papers, or when planning or conducting research. This population can thus comprise all
those who need to evaluate research quality, including master’s-level, PhD-level, and post-doctoral students; full-time
researchers; and professors. For settings, especially when conducting a systematic review, an assessment tool is
required to evaluate the bias inherent in each selected study.

2.2 Instruments and construct

In this review, instruments are defined as providing criteria to evaluate the quality of mixed methods studies. An

instrument is often referred to as an appraisal tool and can also be called a checklist, a critique form, an assessment tool,

or an appraisal list. In the appraisal of research quality, the quality of mixed methods research, integration, and

quantitative and qualitative components are evaluated. Additionally, terms such as “multi-methods [21]” and

“multilevel mixed methods research [22]” are existed. Multi-methods incorporate more than one qualitative method

and do not include any quantitative methods [21]. Multilevel mixed methods research is an advanced design of mixed

methods research [22]. This review focuses on the basic design rather than advanced design. Basic core conditions are

mostimportant before classifying further advanced design condition. Therefore, in this review, the term “multi-methods”
and “multilevel mixed methods research” are excluded.

2.3 Outcomes

This review considers studies that include the following outcomes for measurement properties:

2.3.1  Validity (content validity, structural validity)

Content validity is the most important measurement property for confirming that the tools are relevant [23]. A well-
designed qualitative approach for item construction ensures content validity. For good content validity, the inclusion
criteria are as follows:

e Relevantitems in the construct interest,

e Relevant items in the target methodology of interest,

e Relevant items in the context of use of interest,

e Appropriate response options,

e Anappropriate recall period,

e No missing key concepts,

e Atoolinstruction understood by the population of interest as intended,

e Items and response options understood by the population of interest as intended,

e Items appropriately worded, and

e The response option matching question.
Structural validity [24] refers to the extent to which the scores of an appraisal tool adequately reflect the dimensionality
(domain) of assessing mixed methods quality.

2.3.2  Reliability (internal consistency)

The consistency [24] of scores upon measurement is vital for researchers who judge the quality of mixed methods
papers equally—for example, different researchers assessing the same paper. Reliability is achieved by using kappa or
intra-class correlation coefficients between each researcher’s assessment results.

As not every study provides data for all measurement property outcomes, studies that report at least one outcome
regarding validity or reliability are considered. Cross-cultural validity, hypotheses testing for construct validity, and
responsiveness are not included because mixed methods appraisal tools are used by researchers to assess papers.

24  Type of study

This review considers studies that involve the development of appraisal tools or checklists to assess the quality of mixed
methods research. Measurement property studies, such as tool development and evaluation studies, are eligible.
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3. Methods

The proposed systematic review will be conducted in accordance with the COSMIN and Joanna Briggs Institute (JBI)
systematic review guidelines [20, 25]. The review title has been registered at PROSPERO (registration number:
CRD42021238210).

3.1 Search strategy

The search strategy aims to locate published studies and dissertations. An initial limited search of Scopus was conducted
to identify studies on the topic (see Appendix I). The key search terms and combination forms are (“mixed methods”)
AND (“appraisal tool” OR checklist OR “risk of bias assessment” OR “criteria”) AND (“reliability” OR “validity”). We will
search for studies published in English and Japanese from a variety of sources because our research team is bilingual in
English and Japanese. However, the duration of the search is not limited. The text words contained in the titles and
abstracts of relevant studies and the index terms used to describe the studies are used to develop a full search strategy
for each information source. The search strategy, including all the identified keywords and index terms, will be adapted
for each database or information source. The reference lists of all included sources of evidence will be screened for
additional studies.

3.2 Information sources

The following databases will be searched: Scopus, MEDLINE, CINAHL, PsycINFO, ERIC, ProQuest, CiNii (Japanese),
Ichushi Web (Japanese), and National Diet Library (Japanese). ProQuest and National Diet Library index dissertations.

3.3  Study selection

Following the search, all identified citations will be screened based on inclusion criteria, collated, and uploaded into
EndNote, and duplicates will be removed. Following a pilot test, titles and abstracts will be screened by two or more
independent reviewers to assess the inclusion criteria. Potentially relevant studies will be retrieved in full, and their
citation details will be imported into the ]BI System for the Unified Management, Assessment, and Review of Information
(JBI SUMARI) (JBI, Adelaide, Australia) [26]. The full text of selected citations will be assessed in detail against the
inclusion criteria by two independent reviewers. The reasons for the exclusion of papers in the full text that do not meet
the inclusion criteria will be recorded and reported in the systematic review. Any disagreements between the reviewers
at any stage of the selection process will be resolved through discussion or consultation with a third reviewer. The
search results and study inclusion process will be reported in full in the final systematic review and presented in a
Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) flow diagram [27].

3.4 Assessment of methodological quality

The methodological quality of studies deemed eligible for inclusion will be assessed using the COSMIN checklist [28].
Two reviewers will conduct independent appraisals and, thereafter, achieve consensus on study ratings. A third
reviewer will be consulted, as necessary. The COSMIN Risk of Bias checklist is modular and contains 10 boxes with
standards for tool development (Box 1) and nine measurement properties: content validity (Box 2), structural validity
(Box 3), internal consistency (Box 4), cross-cultural validity/measurement invariance (Box 5), reliability (Box 6),
measurement error (Box 7), criterion validity (Box 8), hypothesis testing for construct validity (Box 9), and
responsiveness (Box 10). This review will use specific standards for tool development (Box 1), content validity (Box 2),
structural validity (Box 3), internal consistency (Box 4), and reliability (Box 6) because mixed methods appraisal tools
are used by researchers to assess empirical study papers. Each criterion on the checklist will be rated as “very good,”
“adequate,” “doubtful,” or “inadequate.” Studies will then receive an overall rating for methodological quality, which will
be based on the criterion receiving the lowest rating—that is, the worst score will be considered the overall score. A
working document created in an Excel file on the COSMIN website will be used to organize the appraisal results. The
certainty of the findings will be assessed using GRADE—that is, Grading of Recommendations, Assessment,
Development, and Evaluations [29].

3.5 Data extraction [28]

Data concerning the study characteristics, tool characteristics, and measurement properties of the data will be
extracted. For characteristics, data regarding purpose (original intended use), application methods (checking methods,
scoring methods, and answer format), administration burden (training necessity, time for completion), and number of
items and topics will be collected. For measurement properties, validity and reliability results will be collected. The
extracted information will be directly copied and pasted into tables (Appendix II). Further, data extraction will be
performed by two independent reviewers to avoid missing relevant information. Next, the results of each measurement
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property study will be evaluated according to the updated criteria for suitable measurement properties. Each result will
be rated as sufficient (+), insufficient (-), or indeterminate (?). The results of each measurement property and its quality
rating will also be directly added to the applicable table.

4. Data synthesis

The results will be quantitatively pooled and qualitatively summarized. These findings will be reported in a table with
the rating of the pooled or summarized results and the rating of the quality of evidence (high, moderate, low, or very
low). If possible, results from different studies on one measurement property will be statistically pooled in the meta-
analysis. Findings that cannot be statistically pooled will be presented in a narrative form, and tables and figures will be
included to aid data presentation, wherever appropriate.

5. Conclusion

In this systematic review protocol, the measurement properties of mixed methods appraisal tools are identified. The
studies published and dissertations are searched from a variety of sources. Consensus on the appraisal tools of mixed
methods studies will be benefit to ensure that such studies are properly planned, conducted, reported, and reviewed.
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Appendix

Appendix I Search strategy

For systematic reviews, all search strategies should be presented. Search conducted on Scopus at 28t of June 2022.

Search Query Records retrieved
#1 TITLE-ABS-KEY (“mixed methods”) 67,689
#2 TITLE-ABS-KEY (“appraisal tool”) 2,654

#3 TITLE-ABS-KEY (checklist) 84,450
#4 TITLE-ABS-KEY (“risk of bias assessment") 3,662

#5 TITLE-ABS-KEY (criteria) 1,709,980
#6 #2 OR #3 OR #4 OR #5 1,787,275
#7 TITLE-ABS-KEY (reliability) 991,442
#8 TITLE-ABS-KEY (validity) 617,340
#9 #7 OR #8 1,489,078
#10 #1 AND #6 AND #9 366

Appendix II: Data collection sheet

Study 1 | Study 2

Study Author (year)
characteristics Title
Country

Sample size

Sample characteristics (age, gender, specialties)

Study purpose

Study design

Tool Development processes
characteristics

Purpose (original intended use)

Application methods (checking methods, scoring methods, and
answer format et al)

Administration burden (training necessity, time for completion)

Number of items and what topics.

Measurement | Content validity
property data

Structural validity

Internal consistency

Others
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