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ABSTRACT

A mixed studies review (MSR) is a type of literature review that includes qualitative, quantitative, and
mixed methods studies. This form of literature review is popular since it can provide a rich understanding
of complex health interventions and programs. However, conducting a MSR can be challenging since it
combines several study designs. A wiki toolkit was developed to provide MSR-specific guidance and
suggest tips and tools for planning, conducting and reporting MSR. The toolkit is structured according
to eight stages for conducting a systematic review: (1) formulate a review question, (2) define eligibility
criteria, (3) select sources of information, (4) identify potentially relevant studies, (5) select relevant
studies, (6) appraise the quality of studies, (7) extract data, and (8) synthesize included studies. The
toolkit includes examples, tips for searching studies with diverse designs, existing tools for searching,
selecting and appraising, synthesis designs, and a template for proposals and reports. This toolkit is
presented as a wiki, which allows users to collaboratively modify the content and provides continuous
updates on the science of MSR. It is hoped that this wiki toolkit will be useful to all users and contribute

to creating a network of people interested in MSR.
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1. INTRODUCTION

This is the second of a three-part series papers on the topic of systematic reviews for information
professionals. As information professionals are more and more involved in managing, developing tools,
and teaching researchers, clinicians, and students how to perform systematic reviews (Spencer &
Eldredge, 2018), they might be interested in learning more on available resources on this topic. As a

practical companion to the previous paper on history of reviews (Hong & Pluye, 2018), this paper



presents a toolkit for planning, conducting and reporting one emergent type of systematic reviews: mixed
studies review (MSR).

MSR consists of a type of literature review that includes qualitative, quantitative and mixed
methods studies; specifically, MSR integrates qualitative and quantitative evidence that is available in
the scientific literature (Heyvaert et al., 2013; Hong et al., 2017; Pluye et al., 2016; Pope et al., 2007).
MSR is also called mixed methods review, integrative review, or review synthesizing qualitative and
quantitative evidence. By combining different types of studies, MSR can address a qualitative question,
or a quantitative question, or complementary qualitative and quantitative questions, such as ‘Why does
an intervention work?’, ‘How does the intervention work?’, and ‘What works for whom in what context?’
(Anderson et al., 2013; Hong et al., 2017; Pope et al., 2007). Integrating qualitative and quantitative
evidence can be particularly useful to provide in-depth answers to complex questions and address
practical clinical concerns (Pluye et al., 2009; Pluye et al., 2016). For example, the synthesis of qualitative
evidence (from included qualitative studies) can nicely complete findings from the synthesis of
quantitative evidence (from included quantitative studies) in at least three ways; it can (a) provide better
understanding of contextual factors associated with impacts of an intervention, (b) identify outcomes that
are important for patients, families and the public, and (c) explore the diversity of effects across studies

(Dixon-Woods et al., 2005; Pluye et al., 2009).

2. TOOLKIT FOR MIXED STUDIES REVIEW

In 2013, a wiki ‘Toolkit for Mixed Studies Reviews’ was initially created for sup- porting a
graduate course on MSR at McGill University. Since 2013, the authors (three researchers and a librarian)
have iteratively designed and incrementally im- proved this wiki for librarians, managers, patient
partners, practitioners, researchers and trainees who want to better understand, plan, perform, report and
teach MSR, or may need to review protocols and papers reporting MSR. For example, more practical
checklists and tools have been developed and added in the wiki to help reviewers formulate their review
questions as well as select, appraise and synthesize the included studies. The purpose of this wiki is to
provide MSR-specific guidance and suggest tips and tools for planning, conducting and reporting MSR.
In addition, wiki-users are invited to provide constructive feedback and contribute to the continuing
improvement of the wiki. The wiki is freely accessible to the public and received more than 9,000 visits
between November 2013 and September 2018 (http://toolkit4mixedstudiesreviews.pbworks.com). MSR
include eight stages. The wiki is structured according to these stages: Question, Eligibility, Source,
Identification, Selection, Appraisal, Extraction, and Synthesis (memorisable using the QESISAES
acronym) (Pluye & Hong, 2014). It provides wiki-users with guidance for performing MSR, and wiki



navigation tips (Fig. 1). The wiki content is summarized below with MSR-specific educational
information for librarians, researchers, clinicians, and students new to mixed methods research and
systematic reviews.

2.1. Stage 1.

Formulate a review question In contrast to other types of reviews, MSR can address qualitative
question(s), or quantitative question(s), or both qualitative and quantitative question(s). Specifically, the
page on stage 1 provides three types of tools that can be of great help for novice MSR reviewers and
trainees. First, it gives examples of qualitative and quantitative questions. Second, it provides practical
templates for formulating review questions, such as PICOT (population or problem; intervention or issue
of interest (e.g., exposure); comparator; outcome; timing of outcome assessment) for quantitative
questions and SPIDER (sample, phenomenon of interest, design, evaluation, and research type) for
qualitative questions (Cooke et al., 2012; Stillwell et al., 2010). Third, two checklists allow wiki-users
to self-assess and improve their review questions: one for qualitative questions, and one for quantitative

questions.

2.2. Stage 2. Define eligibility criteria

Eligibility criteria consist of inclusion and exclusion criteria. Inclusion criteria can be easier to
decide upfront compared to exclusion criteria because they are directly linked with the specific research
questions. MSR-specific criteria concern the types of qualitative, quantitative, and mixed methods studies
that are to be included for addressing the review question(s). On this wikipage, examples of inclusion

and exclusion criteria are provided.

2.3. Stage 3. Choose sources of information

MSR do not differ from qualitative and quantitative reviews with respect to the sources of
information. In common MSR, two or three relevant bibliographic databases are usually sufficient
(chosen with librarian guidance). In systematic MSR, multiple relevant sources of information are used
in a comprehensive manner up to saturation (such as personal files, experts’ files, research networks,
specialized journals, existing reviews, reference books, bibliographic databases, and citation tracking,

among others). In this wikipage, a list of available sources and recommendations are provided.

2.4. Stage 4. Identify potential relevant studies
In systematic MSR, this stage is usually performed by more than one specialized librarian to

design, test and review search strategies, which leads to come up with a proper strategy. The wikipage



presents six steps to follow for identifying potential relevant studies. It provides MSR-specific tools that
are filters for searching qualitative, quantitative, and mixed methods studies. In particular, the toolkit
presents a search filter to identify all types of empirical studies in bibliographic databases, which is

performant with high sensitivity and specificity (El Sherif et al., 2016).

2.5. Stage 5. Select relevant studies

In MSR, all types of empirical studies (using qualitative, quantitative, and mixed methods) can
be selected according to eligibility criteria. The selection is usually performed in two steps: (a) selecting
relevant records based on information provided in titles and abstracts, and (b) selecting relevant studies
based on full-text papers. The toolkit presents a tool to reduce the number of irrelevant records to screen:
the Automated Text Classifier of Empirical Research (ATCER) (Langlois et al., 2018). The ATCER
automatically categorizes publications indexed in bibliographic databases into (a) empirical studies
(using qualitative, quantitative and mixed methods), and (b) non-empirical work (commentary, editorial,
literature review, method paper, pro- gram description, and professional guideline, among other
examples). In common MSR, the selection and appraisal of included studies, and the extraction and
synthesis of data (stages 5 to 8) can be performed by only one reviewer (vs. at least two independent

reviewers at each step in systematic MSR).

2.6. Stage 6. Appraise the quality of studies

This toolkit presents some existing critical appraisal tools that were developed to appraise the
quality of several study designs. More information about one critical appraisal tool that was developed
specially for use in MSR is provided in another paper of this series (Hong et al., 2018): the Mixed
Methods Appraisal Tool (MMAT) (version 2018).

2.7. Stage 7. Extract data

In MSR, all types of results (derived from qualitative, quantitative, and mixed methods) of
included empirical studies are extracted to address the review question(s). The quantitative data
extraction is usually performed using a predefined structured questionnaire (data extraction form), while
qualitative data can be copy- pasted (passages of text). In this wikipage, the tool provides examples of
extracted data, and recommendations for performing a reliable extraction. For example, ordinary Excel
software can be sufficient for extracting data from a small number of studies (10 or less). However,
specialized software is necessary for managing a large set of studies (100 and more), such as DistillerSR,

EPPI-Reviewer, and NVivo for extracting quantitative and qualitative data, and producing data reports



in tabulated and textual format.

2.8. Stage 8. Synthesize included studies

Synthesizing studies in MSR is challenging because different study designs are included. The
toolkit presents four synthesis designs that can be used to integrate qualitative and quantitative evidence:
(1) data-based convergent synthesis design, (2) result-based convergent synthesis design, (3) parallel-
result convergent synthesis design, and (4) sequential synthesis design. These synthesis designs were

developed from a review of 459 MSRs (Hong et al., 2017).

2.9. Report mixed studies reviews

This wiki page provides a generic template to report MSR. This template was adapted from the
PRISMA statement (Moher et al., 2009). Our generic template has been iteratively designed for/with
graduate students who used it. For each section, the template is especially useful as MSR reviewers can
simply read recommendations, and replace with content pertaining to their work. It includes specific
recommendations for reporting MSRs. It also refers to other existing reporting standards such as those

for realist synthesis and meta-narrative synthesis (Wong et al., 2013a, 2013b) .

3. CONCLUSION

In conclusion, the ‘Toolkit for Mixed Studies Reviews’ consists of a practical free public toolkit
that provides a step-by-step guidance. Published as a wiki, it is a collaborative toolkit aimed at developing
a network of people interested in MSR, and providing continuous updates on the science of MSR. All
librarians, managers, patient partners, practitioners, researchers, and trainees interested in MSR can
contribute to the continuous development of this wiki toolkit, post comments on it, or email new or

revised content to the MSR wiki toolkit editors.

ACKNOWLEDGEMENTS

Authors gratefully acknowledge the constructive feedback from colleagues, post- doctoral
fellows, and graduate students who contributed to and attended (a) the FMED-600 ‘Mixed studies
reviews’ courses at McGill University, and (b) the one- week intensive summer course ‘Mixed methods
research and mixed studies re- views in health sciences’ in Lausanne (Switzerland), Sdo Paulo (Brazil),
and War- wick (UK). Pierre Pluye holds a Research Scholar Fellowship from the ‘Fonds de recherche
du Québec — Sant¢’ (FRQS). Quan Nha Hong held a Doctoral Fellow- ship Award from the Canadian
Institutes of Health Research (CIHR). Vera Granikov holds a Doctoral Research Scholarship from the



Fonds de recherche du Québec — Société et culture (FRQSC). Isabelle Vedel holds a New Investigator
Award from CIHR.

REFERENCES

Anderson, L. M., Oliver, S. R., Michie, S., Rehfuess, E., Noyes, J., & Shemilt, I. (2013). Investigating
complexity in systematic reviews of interventions by using a spectrum of methods. Journal of
Clinical Epidemiology, 66(11), 1223-1229.

Cooke, A., Smith, D., & Booth, A. (2012). Beyond PICO: the SPIDER tool for qualitative evidence
synthesis. Qualitative Health Research, 22(10), 1435-1443.

Dixon-Woods, M., Agarwal, S., Jones, D., Young, B., & Sutton, A. (2005). Synthesising qualitative and
quantitative evidence: A review of possible methods. Journal of Health Services Research and
Policy, 10(1), 45-53.

El Sherif, R., Pluye, P., Gore, G., Granikov, V., & Hong, Q. N. (2016). Performance of a mixed filter to
identify relevant studies for mixed studies reviews. Journal of the Medical Library Association,
104(1),47-51.

Heyvaert, M., Maes, B., & Onghena, P. (2013). Mixed methods research synthesis: Definition,
framework, and potential. Quality & Quantity, 47(2), 659-676.

Hong, Q. N., Fabregues, S., Bartlett, G., Boardman, F., Cargo, M., Dagenais, P., et al. (2018). The Mixed
Methods Appraisal Tool (MMAT) version 2018 for information professionals and researchers.
Education for Information, 34(4), 285-291.

Hong, Q. N., & Pluye, P. (2018). Systematic reviews: A brief historical overview. Education for
Information, 34(4), 261-276.

Hong, Q. N., Pluye, P., Bujold, M., & Wassef, M. (2017). Convergent and sequential synthesis designs:
Implications for conducting and reporting systematic reviews of qualitative and quantitative
evidence. Systematic Reviews, 6(61), 1-14.

Langlois, A., Nie, J. Y., Thomas, J., Hong, Q. N., & Pluye, P. (2018). Discriminating between empirical
studies and nonempirical works using automated text classification. Research Synthesis Methods.

Moher, D., Liberati, A., Tetzlaff, J., & Altman, D. G. (2009). Preferred reporting items for systematic
reviews and meta-analyses: The PRISMA statement. PLoS Medicine, 6(7), €1000097.

Pluye, P., Gagnon, M. P., Griffiths, F., & Johnson-Lafleur, J. (2009). A scoring system for appraising
mixed methods research, and concomitantly appraising qualitative, quantitative and mixed

methods primary studies in mixed studies reviews. International Journal of Nursing Studies,

46(4), 529-546.



Pluye, P., & Hong, Q. N. (2014). Combining the power of stories and the power of numbers: Mixed
methods research and mixed studies reviews. Annual Review of Public Health, 35, 29-45.

Pluye, P., Hong, Q. N., Bush, P. L., & Vedel, L. (2016). Opening-up the definition of systematic literature
review: The plurality of worldviews, methodologies and methods for reviews and syntheses.
Journal of Clinical Epidemiology, 73(5), 2-5.

Pope, C., Mays, N., & Popay, J. (2007). Synthesizing qualitative and quantitative health research: A
guide to methods. Maidenhead, UK: Open University Press.

Spencer, A. J., & Eldredge, J. D. (2018). Roles for librarians in systematic reviews: a scoping review.
Journal of the Medical Library Association, 106(1), 46.

Stillwell, S. B., Fineout-Overholt, E., Melnyk, B. M., & Williamson, K. M. (2010). Evidence-based
practice, step by step: asking the clinical question: a key step in evidence-based practice.
American Journal of Nursing, 110(3), 58-61.

Wong, G., Greenhalgh, T., Westhorp, G., Buckingham, J., & Pawson, R. (2013a). RAMESES publication
standards: Meta-narrative reviews. BMC Medicine, 11(1), 20.

Wong, G., Greenhalgh, T., Westhorp, G., Buckingham, J., & Pawson, R. (2013b). RAMESES
publication standards: Realist syntheses. BMC Medicine, 11(21).



TABLES AND FIGURES

Fig. 1. The MSR wikitoolkit homepage.
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Welcome to the wiki 'Toolkit for Mixed Studies Reviews'

HOW TO USE THIS WIKI?

In line with the PRISMA statement (www.prisma-statement.org), this WIKI is structured by eights stages (QESISAES acronym).
Question Eligibility Source Identification Selection Appraisal Extraction Synthesis

In the following table, each stage is listed. Click on the hyperlink to know more about the stage. In addition, guidance for

reporting mixed studies reviews is presented at the end.

Stage 1:
Formulate a review question
Stage 2:

Define eligibility criteria
Stage 3:
Sources of information
Stage 4:

Identify potential relevant studies
Stage 5:

Select relevant studies

Stage 6: o
Appraise the quality of studies

Stage 7:
Extract data
Stage 8:
Synthesize included studies
Guidance for reporting:
Report mixed studies reviews

WHY THIS WIKI?

The purpose of this WIKI is to suggest guidance (tips) for designing, conducting, and reporting Mixed Studies Reviews (MSRs),
and to collect comments and suggestions about it. MSR is 2 literature review approach in which qualitative, quantitative and
mixed methods studies are systematically identified, selected, appraised, and synthesized (synthesis of qualitative and

guantitative evidence).
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