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ABSTRACT

Rationale, aims and objectives: Systematic reviews combining qualitative, quantitative, and/or
mixed methods studies are increasingly popular due to their potential for addressing complex
interventions and phenomena, specifically for assessing and improving clinical practice. A major
challenge encountered with this type of review is the appraisal of the quality of individual studies
given the heterogeneity of the study designs. The Mixed Methods Appraisal Tool (MMAT) was
developed to help overcome this challenge. The aim of this study was to explore the usefulness
of the MMAT by seeking the views and experiences of researchers who have used it.

Methods: We conducted a qualitative descriptive study using semi-structured interviews with
MMAT users. A purposeful sample was drawn from the researchers who had previously
contacted the developer of the MMAT, and those who have published a systematic review for
which they had used the MMAT. All interviews were transcribed verbatim and analyzed by two
coders using thematic analysis.

Results: Twenty participants from eight countries were interviewed. Thirteen themes were
identified and grouped into the two dimensions of usefulness, i.e., utility and usability. The
themes related to utility concerned the coverage, completeness, flexibility, and other utilities of
the tool. Those regarding usability were related to the learnability, efficiency, satisfaction and
errors that could be made due to difficulties understanding or selecting the items to appraise.
Conclusions: On the basis of the results of this study, we make several recommendations for

improving the MMAT. This will contribute to greater usefulness of the MMAT.



INTRODUCTION

Systematic reviews combining qualitative, quantitative, and/or mixed methods studies,
are more and more popular due to their potential for addressing complex evaluation questions
that matter in clinical practice’ 2. Indeed, including different types of studies in a review can
provide a richer understanding of the impact of contextual factors, help focusing on outcomes
that are important for patients, and explore the diversity of effect across studies’. These reviews
have various labels such as systematic mixed studies reviews’, mixed methods research
synthesis’, and integrative review®. The first label refers to combining qualitative, quantitative
and/or mixed methods studies while the second one can also refer to combining qualitative and
quantitative methods (such as thematic synthesis and meta-analysis)’. Hereinafter, we will use
the term ‘systematic mixed studies reviews’ to designate this type of review. While they are
increasing popular’, these reviews present several challenges given the heterogeneous nature of
study designs, including the critical appraisal of the quality of individual studies. Critical
appraisal is a core step of systematic reviews and consists of a systematic and careful
examination of studies to ensure they are trustworthy®°.

Critical appraisal tools have been developed to formalize the quality appraisal process
and ensure it is done in a systematic, transparent, and reproducible manner'’. A large variety of
these tools exists and are, for most part, checklists and scales of quality appraisal items''. For
example, authors of literature reviews have identified 94 tools for randomized controlled trials
(RCT)", 194 for nonrandomized studies', 13 for mixed methods studies'*, and 58 for qualitative
research'. The wide variety makes it difficult for reviewers to choose the most appropriate
one(s). This is particularly true for systematic mixed studies reviews since the heterogeneity in
the designs of the included studies requires that reviewers search for, select, and learn how to use
several tools. Also, there is a lack of agreement regarding the most appropriate critical appraisal
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tools and approaches to use’ . Many tools were not developed using rigorous development
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process including sound validation and reliability testing °~ . To address this, Whiting et a
recently proposed a framework for developing quality assessment tools, which includes three key
stages: initial steps (including identifying needs and scope for a new tool), tool development, and
dissemination.

The Mixed Methods Appraisal Tool (MMAT) allows for the critical appraisal of

quantitative, qualitative, and mixed methods studies and was developed to address the challenges



of critical appraisal in systematic mixed studies review. The MMAT is rooted in a literature
review on systematic mixed studies reviews conducted in 2006”. To provide proof of concept of
the feasibility of the MMAT, the research team conducted a pilot study and subsequent studies of
interrater reliability. These studies showed that it is relevant to researchers and
decision/policymakers and feasible for them to use™, and that there is a variability of agreement
of the items ranging from poor to perfect and a need for further testing and refinement of this
tool’*?!. To further the development and testing of the MMAT, more research is needed with
researchers who had used this tool.

Since its development, the MMAT has been cited in more than one hundred systematic
reviews, and its website®® has been visited more than 20,000 times. This widespread use made it
possible to explore the views and experiences of researchers who have used the MMAT and
were not directly involved in its initial development (hereinafter “MMAT users”). Our research
question was: What are the views and experiences of researchers regarding the use of the
MMAT? The results of this study with users contributed to identifying the key areas for
improvement that is required in the MMAT.

METHODS

A qualitative descriptive method® ** was employed with MMAT users. This method fits
well with the aim of this project that focused on describing the experience of MMAT users. This
method stays close to the data and focuses on reporting the manifest content of data, rather than
being highly interpretive and conceptual® **. Qualitative description is appropriate in mixed

methods research for the development and refinement of questionnaires or interventions®.

Description of the Mixed Methods Appraisal Tool (MMAT)

The latest version of the MMAT (version 2011) includes two screening questions and 19
items for appraising the methodological quality of five categories of studies: qualitative studies
(4 items), randomized controlled trials (4 items), nonrandomized studies (4 items), quantitative
descriptive studies (4 items), and mixed methods studies (3 items). The screening questions are
used to exclude non-empirical studies from the appraisal stage, i.e., research that is not based on
experience (e.g., observation, experiment, or simulation) such as reviews and theoretical

papers”®. The MMAT was conceived so that one set of items can be used when appraising a



qualitative or quantitative study. When appraising mixed methods studies, three sets of items are
assessed: the qualitative set, a quantitative set (either, the randomized controlled trial,
nonrandomized studies, or the quantitative descriptive studies), and the mixed methods set. Each
item is rated on a categorical scale (yes, no, and cannot tell) and the number of items rated “yes”
are counted to provide an overall score (see supplementary file). The MMAT is available online
(http://mixedmethodsappraisaltoolpublic.pbworks.com) and comes with a user manual (tutorial)
in which each item is described, and examples and references are provided. For each category of

studies, examples of common study designs are provided (see supplementary file).

Study Participants
A purposeful sample of researchers with experience using the MMAT was generated by

two means. First, forward citation tracking of three papers on the MMAT?* % %2

was performed
on September 6, 2015 in Google Scholar. These references had been cited, respectively, 51, 156,
and 54 times. From these citations, we selected the systematic reviews published after 2011 (year
of the latest version of the MMAT) that included more than 10 studies and collected the name
and email address of the first authors. Second, the primary developer of the MMAT had a list of
81 researchers who had contacted him over the years requesting permission to use it for research
or training purposes, clarification on how to use it, or requesting for the latest version. A
maximum variation sampling was used to account for the different institutions, countries, and

occupations of these researchers. An email was sent to 72 researchers inviting them to participate

in an interview in English or French regarding their experience using the MMAT.

Data Collection

We conducted semi-structured interviews with MMAT users either through Skype or Go-
To-Meeting. During the interview, a semi-structured guide was used to collect information
pertaining to their (a) research experience (e.g., fields of interest, number of years of research
experience, research methods experience, and occupation), and (b) experience using the MMAT
(e.g., number of papers appraised using the MMAT, study designs of the papers appraised,
perceived utility of the MMAT). The interview guide was developed to elicit MMAT users’
perspectives and experiences with different parts of the tool, i.e., the items, the scale, the tutorial,

and the five study design sets. Five questions were posed: (a) What do you like about the MMAT



and why?, (b) What do you dislike about the MMAT and why?, (c) Did you encounter any
problems when using the MMAT?, (d) Did you make any changes to the tool during your
project?, and (e) Were you able to use the MMAT to appraise all the papers included in your
reviews? The interviews were recorded using a digital recorder.

The interview guide was piloted with three students who had used the MMAT in their
master’s research. This pilot test aimed to verify the clarity of the questions and their order, to
estimate the time of the interview, and to test different communication media (phone, Skype, and

in-person) and the recording quality.

Data Analysis

A professional transcriber transcribed the interviews and the interviewer checked the
verbatim transcripts for accuracy. The transcripts were analyzed using thematic analysis*’. Two
coders independently coded the transcripts using a specialized software program (NVivo 11).
Initially, they used open coding, reading and re-reading the transcripts to generate a preliminary
list of codes. After analyzing three interviews, the two coders met to compare and discuss their
codes and establish a codebook. This process was iterative and repeated until no substantive new
codes were identified. The codes were then analyzed and combined into meaningful groups to
identify initial themes. At this stage, the themes were grouped into three broad categories:
strengths of the MMAT, difficulties encountered when using the MMAT, and changes made or
suggested in the MMAT. Once of the themes were identified, the team met to discuss how to
organize them coherently and meaningfully. Discussions among the team led to using the
framework on system acceptability to organize the themes (Figure 1). Developed in the field of
human-computer interaction, this framework presents the main dimensions required to ensure
that a system is good enough to satisfy the users’ needs and requirements>. Within this
framework, a system overall acceptability is composed of its social and practical acceptability.
To analyze the practical acceptability of a system, several dimensions can be considered such as
its cost, reliability and usefulness. In this study, we focused on the usefulness dimension that is
defined as whether the system can achieve its desired goal **. We considered that the MMAT is a
system that users will use to achieve the intended goal of appraising the quality of qualitative,
quantitative, and mixed methods studies. All the themes identified in the open coding were

interpreted using, and grouped into, the dimensions of usefulness in this framework, i.e., utility



and usability (Figure 1).

Social
acceptability
Utility
System acceptability Usefulness Learnability
Efficiency
Cost Usability €— Memorability
Practical L Errors

acceptability Compatibility Satisfaction
Reliability
Etc.

Figure 1. Framework on system acceptability, Reprinted from Nielsen J. Usability
Engineering. San Francisco, CA: Morgan Kaufmann; 1994, with permission from Elsevier.

Ethical Considerations

This study was approved by the Institutional Review Board (IRB) of the Faculty of
Medicine of McGill University (project # A05-E26-15B). All participants completed a consent
form prior to the interview. Participants were numbered and no identifying information was

presented in the data file used for the analysis.

RESULTS

A total of 72 invitation emails were sent between November 2015 and March 2016, of
which 20 resulted in interviews. The reasons for non-participation were: did not respond to the
invitation email (n=42), had invalid email address or out-of-office message (n=4), had not used
the MMAT (n=3), was not available during the period of the interviews (n=1), was not interested
(n=1), and used the MMAT too long ago to remember (n=1). The interviews were conducted in
English (n=16) or French (n=4), and lasted between 21 and 48 minutes.

The 20 participants were affiliated with institutions from eight different countries. They
were mostly female (n=17) and affiliated with a university (n=19). Their research areas were
predominantly in health sciences (including nursing, public health, global health, community
health, palliative care, primary care, cardiovascular, oncology, and gerontology). Nearly half of

the participants were doctoral candidates. Most were mixed methods researchers (n=9); whereas



the others identified themselves as primarily qualitative (n=5) or quantitative (n=6) researchers

(Table 1). With the exception of one participant who used the MMAT in a journal club, all had

used it in a systematic review. Participants used the MMAT results to describe the quality of

included studies (n=14), exclude studies from the review (n=3), justify the quality criteria

extracted from studies (n=1), make recommendations (n=1), and compare with the appraisal of

other critical appraisal tools (n=1).

Table 1. Profile of participants

Characteristics Number
Countries Australia 4
Canada 5
Denmark 1
England 3
France 1
Netherlands 2
New Zealand 1
United States 3
Occupation Doctoral candidate 9
Post-doctoral fellow 4
Professor/lecturer 5
Research associate 1
Librarian 1
Gender Female 17
Male 3
Setting Public health agency 1
University 19
Main research methodology used Qualitative 5
Quantitative 6
Mixed methods 9
Main research areas of interest Architecture 1
Education 1
Health sciences 14
Information sciences 1
Physical activity 2
Psychology 1

Year of experience in research, mean (SD)

6.7 (3.7) years




A total of 13 themes were identified and grouped into the two dimensions of usefulness,

i.e., utility and usability (Figure 1).

Utility
Utility is defined as whether or not the tool can function as needed”®. Five themes were found
regarding the utility of the MMAT; two addressed its coverage, and one each for completeness,
flexibility, and other utilities.
Coverage
Two themes were related with the scope of designs covered by the MMAT.
Theme 1 — Comprehensive tool: The MMAT users appreciated that the tool can be applied to
several study designs (qualitative, quantitative, and mixed methods studies):
The thing that I liked about it it’s an all in one package. [...] There’s so much to write,
there’s so much to analyze, if you have 2 different or 3 different tools to use. | can see
that the development of this tool was also based on previous work of critical appraisal
and all of those. But for me, what is very... what | really liked the most about it, it’s there,
it’s all in one. You can use it... yeah... You don’t have to use any other tool. (P16)
Theme 2 - Study designs that could not be appraised with the tool: Some MMAT users
mentioned that the items in the MMAT were less relevant for some study designs such as cost-
effectiveness studies, political analysis, transcultural adaptation, and pragmatic trials:
Like studies in political science, political analysis, policy development process, they did
not really fit with the MMAT. A second type of studies that | had difficulty assessing with

the MMAT were studies in economics, cost-effectiveness studies. (P04)

Completeness

One theme addressed concerns about the completeness of the tool. The completeness refers to
the degree to which all important items to appraise the quality of studies are included in the
MMAT.

Theme 3 - Concerns about completeness of the tool: Because the MMAT includes four items for
each research design set, MMAT users were concerned that the tool might be ‘too simple’,
‘superficial’, ‘global’, and would not discriminate ‘good’ and ‘bad’ studies. Some MMAT users

mentioned that items were missing in the tool such as those concerning conflict of interest,



quality of reporting, confounding variables, selective reporting bias, sample size, external

validity, theoretical underpinnings, publication bias, triangulation, data analysis, and ethics.
So my concern, initially when | first started to use it and when comparing with other
types of appraisal tools, | was afraid that it might be missing some appraisal items. At the
time it had been... the pilot study had been done for validation, so that was reassuring,
but at the same time that would have been just concerns about completeness. (P18)

Flexibility

One theme pertained to the need to adapt the MMAT. We interpreted this to be about the

flexibility of the tool, which refers to its ability to be modified based on the research topic or

study design.

Theme 4 — Need to adapt the tool to the topic of the review: Some users suggested having a more

flexible tool that could be tailored to the topic of their review. For example, they suggested

providing more weight to certain items or adding optional items they judged important in their

field. Also, some MMAT users questioned the utility of the two screening questions and

suggested that they be removed when the selection criteria are limited to empirical studies.

Moreover, they suggested having cut-off values in the items that could be adapted to their field.
And also in the observational ones, we wanted to be able to discriminate or give a bit of a
better weighting to perspective of longitudinal studies. So within the justification of
measurements, we also rated it high, we also gave an extra point if it was longitudinal
perspective compared to cross-sectional. (P17)

Other utilities

In addition to appraising the quality of studies, some users mentioned that the MMAT can have

additional utility.

Theme 5 — Educational tool: The MMAT users liked that the tool was helpful to learn about

study designs and that it was a relevant resource for graduate students:
And it’s a really nice resource for students particularly, because we want to encourage
them to think broadly when they think of systematic review and not to just think of the
quantitative systematic review of intervention studies or the meta-analysis kind of
reviews. And that gets really overwhelming. So this tool kind of consolidates a lot of ways
of thinking about the quality of your studies into a single document that’s useful for them
to think through. (P08)

10



Usability

Usability is defined as how well users can use the tool*. Compared with utility where no
attribute is specified in the system acceptability framework, five usability attributes are defined:
learnability, efficiency, memorability, errors and satisfaction (Figure 1)**. In this study, eight
themes on usability were found and were related to four of these attributes.

Learnability

Learnability refers to how the tool is easy to learn®*. Two themes were found on this attribute.
Theme 6 — Easy to use: The MMAT users liked that the tool was easy to understand, rate, and
use:

[...] it was really clearly explained how you can include and exclude, how you’re
supposed to evaluate the studies, it was really well laid out. Easy for someone who’s
never done this kind of thing before to follow. The instructions are really good. (P19)

Theme 7 — Improvements needed in the tutorial: Several comments were made on the tutorial.
The MMAT users found the tutorial helpful to refer to. They appreciated the list of study designs
and the explanations of the items. However, they mentioned that some explanations provided did
not match the items. Some MMAT users suggested expanding the study designs list to include,
for instance, interpretive description, comparative studies, and survey. They also suggested
adding information in the tutorial to facilitate the use of the tool, such as a title page, the explicit
purpose of the MMAT, and an algorithm. Many mentioned that is was unclear how to score
“cannot tell” response category and some suggested modifying the scale. Moreover, MMAT
users suggested adding more examples of how to rate items, and clarifying how to compute an
overall score and how to present the results of the appraisal:
The left-hand box is really useful. That’s good because it helps you to classify the type of
qualitative, what you’ve got. The right-hand side, where you’re asking the questions,
possibly give more specific examples maybe of what there is there. Because in all cases, |
would say that would be relevant really. Like on the left-hand side definitely that’s fine, |
would leave it there. But maybe add some more examples on the right-hand side. (P21)
Efficiency
Efficiency is defined as allowing for a high level of performance once the users have learned to

128

use the tool™. One theme addressed this attribute.

Theme 8 — Short and quick: The MMAT users liked that the tool was simple, short, and allowed

11



for completing study appraisal quickly:
I liked that it’s simple and it’s not too long. It’s not an enormous task to go through. It’s
very clear to see which bits are going to be relevant to what I need. I can just go straight
in there and see which areas | need to look at. (P14)
Errors
Errors are defined as actions that do not accomplish the intended goal®®. Given the goal of the
MMAT is to appraise the quality of qualitative, quantitative, and mixed methods studies, we
included in this attribute two themes on difficulties understanding the items or selecting of the
items to appraise.
Theme 9 - Items not clear or difficult to judge: The MMAT users provided comments on items
that were difficult to understand and rate. Four subthemes were identified.
Subtheme 9.1- Qualitative and mixed methods studies subject to interpretation: Several
comments were made concerning items in the qualitative and mixed methods studies item sets
that were considered more difficult to judge, more open to interpretation or less precise
compared with the quantitative study designs items.
There was some... and I think this is acknowledged in the template, some of the criteria
were a little bit difficult to interpret, particularly around kind of the qualitative items
about researchers’ influence and the context, which were difficult to establish.[...] The
mixed methods was similar to the qualitative ones in that they were a bit open to
interpretation compared with the quantitative items. (P15)
Subtheme 9.2- Several concepts in one item: MMAT users commented on the fact that some
items include several concepts and suggested clarifying or modifying these items.
I think the ideas are quite clear. However, there are several concepts in the same
question. So here, I think that was what | found difficult. Take question 3.2: “are
measurements appropriate regarding the exposure, control’, etcetera. You see that in the
parentheses there are a lot of concepts and each of these concepts could be a sub-
question. (P11)
Subtheme 9.3 — Missing information in papers: MMAT users pointed out that some items were
considered more difficult to judge because of missing information in the papers appraised.
But “is appropriate consideration given to how findings relate to the context?’, that’s

very hard. And then 1.4 “is consideration given to how the researchers’ influence or the
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interaction with the participants?’. Because of this word limit of publications and
because qualitative... When you write a qualitative paper, you’re already struggling for
space, because most health science journals only allow you 3000 words. It’s already a
struggle to put in your citations and everything and everything counts, so | don’t... |
can’t remember | have read a paper that goes into detail about how the researcher might
have influenced the findings etcetera. (P07)

Subtheme 9.4 — Unclear distinction between some items: MMAT users mentioned that the

distinction between some items is subtle.
The one that | probably used least often and the one that | had the most questions about, -
but again, I’m not using it all that often - is the RCT, the difference between the complete
outcome data of 80% and the low withdrawal rate of 20%. That’s a very fine line in my
mind of what’s the differentiation. (P13)

Theme 10 - Difficulty classifying the studies: MMAT users mentioned that they had difficulty

deciding if they should use the nonrandomized or the descriptive sets:
One of the things... quantitative nonrandomized... quantitative descriptive... We had
problems trying to classify some of the studies. We didn’t have specific enough, sufficient
details for you to be able to tell what type of study it is. So we ended up classifying the
majority of studies as quantitative descriptive mainly because we didn’t have sufficient
information from the studies themselves (PQ9).

Satisfaction

Satisfaction refers to how pleasant the tool is to use*®. Three themes were related to this attribute.

Theme 11 - Accessible online: The MMAT users liked that the tool was available online:
Another thing that | really liked about the tool is that it’s online and everybody can get
access to it. [...] So when people ask me about that, | said ““I can send you a link but it’s
right there online, you can just go in and look at it””. And it’s really really helpful for
people. (PO5)

Theme 12 - Website not user-friendly: The MMAT users provided comments on the navigation

of the website:
I do remember being on your website and your website might be just a little bit tricky to
navigate. (P06)

Theme 13 — Missing rating sheet: MMAT users proposed providing a rating sheet, such as an

13



Excel document, that could be used to compute the ratings and calculate an overall score:
The only thing was that it was not available in a document that you can write in.[...] Yes
like the Excel sheet | showed you. I don’t know if that would be helpful. I just made it
myself. (P10)

DISCUSSION

The development of the MMAT followed the framework for developing quality
assessment tools'’: initial steps (e.g., identify a need for an appraisal tool for systematic mixed
studies studies), tool development (e.g., literature review, pilot testing, reliability testing), and
dissemination (e.g., workshops, website, publications). However, this process is not linear and
should include feedback loops to revise and refine the tool. To contribute to the revision of the
MMAT, we explored the views and experiences of researchers who have used it. We identified
13 themes and classified them according to the dimensions of usefulness (utility and usability) as
suggested by Nielsen™®. Table 2 presents a summary of the themes. Regarding utility, our results
pertain to the coverage, completeness, flexibility, and other utility of the MMAT. In term of
usability, our findings point to issues of learnability, efficiency, errors, and user satisfaction.
Some themes suggest potential areas for improvement in the MMAT (see * in Table 2).

The MMAT users appreciated that the tool was easy to use, comprehensive, quick, short,
and accessible online. These themes are considered strengths of the MMAT that should be
maintained in subsequent revision of the MMAT. Having pre-defined items can be helpful to
ensure that the key methodological aspects are examined in a systematic and transparent manner
using a common approach for all included studies'’. Since systematic mixed studies reviews can
include a wide range of study designs, these tools can be particularly appealing to graduate
students and researchers who are unfamiliar with certain study designs.

The results of this study can contribute to improve the ecological validity of the MMAT.
Ecological validity is a subset to external validity and refers to the transferability of findings
from an experimental context to the real-world environment™*. Interviewing other users that
were not involved with the development of the MMAT can provide different and some more

impartial views of the MMAT.
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Table 2. Themes identified in this study

Dimensions Attributes Themes*

Utility Coverage 1- Comprehepsive tool . ‘
2 — Study designs that could not be appraised with the tool*
Completeness 3 — Concerns about the completeness of the tool*
Flexibility 4 — Need to adapt the tool to the topic of the review™
Other utility 5 — Educational tool
Usability 6 — Easy to use

Learnability 7 — Improvement needed in the tutorial*

Efficiency 8 — Short and quick

9 — Items not clear or difficult to judge*
9.1 — Qualitative and mixed methods studies subject to
interpretation
Errors 9.2 — Several concepts in one item
9.3 — Missing information in papers
9.4 — Unclear distinction between some items
10 — Difficulty classifying the studies*

11 — Accessible online
Satisfaction 12 — Website not user-friendly*
13 — Missing rating sheet™

* Themes suggesting potential areas for improvement

Recommendations for Improving the MMAT

On the basis of our results, six recommendations can be put forward for the MMAT.

First, the MMAT includes criteria for five broad categories of study designs and specific
criteria for each design. Yet, our results show that choosing items is difficult for some studies, in
particular for cross-sectional and single group studies. This difficulty could be addressed by
clarifying the study design categories and adding a selection algorithm such as those developed
and tested in Hartling et al. *"-and Seo et al. ** for classifying quantitative study designs.

Second, the MMAT is focused on appraising methodological quality. In this study, the
MMAT users underscored an important usability issue: poor reporting hinders the appraisal of
some MMAT items. Inadequate reporting precludes adequate appraisal of how a study was
conducted and its results®. Moreover, lack of reporting about a methodological criterion does
not mean it was not met in the study®* *. To address this issue, the MMAT has a ‘Cannot tell’
response category and it is suggested to contact the researchers to obtain additional information.

This approach has been critiqued since it can lead to risk of overly positive answers (i.e.,
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tendencies of providing positive answers that do not necessarily reflect the reality of a study)™.
Given that the reliability of the information provided may be questionable, some have
recommended limiting the appraisal to published material and matching the quality of reporting
with the level of information needed to appraise the methodological quality of a study®’. This
recommendation is an avenue to explore for the revised version of the MMAT. Items to include
in the MMAT could be chosen on the basis of information that is typically reported. Another
potential avenue is a two-step approach where inadequately reported papers are exclude on the
basis of an initial reporting quality appraisal, and, methodological quality of the remaining
papers is subsequently appraised®®. Carroll et al. ** tested this approach and found that excluding
inadequately reported papers does not influence the overall results of the synthesis in qualitative
systematic reviews, although it might lead to exclusion of particular disciplines/perspectives. In a
recent review, Verhage and Boels® concurred with Carroll et al. 38, but mentioned that, although
the exclusion of inadequately reported papers does not affect the number and nature of the
themes identified, it may influence the degree of nuance and the richness of the themes.

Third, the current version of the MMAT has four items per category of study design,
which is few compared to other critical appraisal tools. Although our results show that the short
and comprehensive nature of the MMAT is appreciated, they also indicate concerns about its
utility due to its lack of completeness and missing items. The MMAT developers chose to focus
on efficiency, including only the most important items for judging the methodological quality of
a study. Yet, in tool development, it is necessary to ensure that the tool adequately covers the
construct is meant to assess (i.e., the methodological quality of studies in the case of the
MMAT). This is related to the content validity of the tool*® and will need to be further explored
with methodological experts.

Fourth, our results suggest that the qualitative and mixed methods studies items are
difficult to judge. These items were considered more subject to interpretation and less precise
than the quantitative items. Several reasons could explain this difficulty such as the lack of
reporting (e.g., unclear description and lack of details) precluding a proper appraisal, and the
unfamiliarity of the reviewers with these types of studies. Also, in the MMAT, only one set of
items were developed for qualitative and mixed methods studies while there are three different
sets of items for quantitative studies (RCT, nonrandomized, and descriptive). There is a need to

provide more explanations and examples about how to interpret and rate these items in the
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MMAT. Also, further studies could explore the need to add items regarding specific qualitative
approaches (e.g., qualitative descriptive, grounded theory, ethnography, and phenomenology).

Fifth, our results suggest making the MMAT more flexible by, for instance, adding
optional, weighting items or modifying the cut-off values when judged necessary by the
reviewers. This could improve the utility of the tool and help tailor it to the needs of the users.
This is in line with Santiago-Delefosse et al. !> who promote a flexible list of criteria for
qualitative research based on their study with 46 participants. They found that consensus can be
reached only for general criteria and that there was a lack of consensus on the definition of
criteria and their weights. In addition to having core criteria for each design, the MMAT could
include a list of validated items from which the researchers can choose to meet the specific needs
of their review.

Sixth, the users’ satisfaction when using a tool is another important usability issue that
needs to be considered when developing a critical appraisal tool. Users who are pleased with the
tool tend to recommend it to others®®. Complementary materials such as a user manual or website
can enhance users’ satisfaction. On the basis of our results, concrete improvements to enhance
users’ satisfaction with the MMAT should be made such as improving the website navigation,

providing more examples of rating in the tutorial, and adding a rating sheet.

Strengths and Limitations

We interviewed 20 MMAT users. Similar themes were mentioned by the MMAT users
and data saturation was reached; further interviews would probably not have added new
information to the overall results*'. After the 8" interview, no new code emerged. The addition
of interviews helped to provide more information on the themes. While our sample was
heterogeneous with participants from several countries, working on a wide range of research
topics mainly in health care, and having different expertise, almost all participants worked in
university settings. Other potential MMAT users, such as health technology assessment
professionals, were not reached. Also, nearly half of the participants were doctoral candidates,
which can be representative of the main MMAT users. Indeed, systematic review is a method
increasingly used at the graduate level. Some even suggest that systematic reviews be mandatory
in doctoral programs™.

Two authors of this study are familiar with the MMAT. The interviews were performed
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by the first author who was a doctoral candidate at the time of this study. She has gained
experience with the MMAT one year prior to the interviews by collaborating as a second
reviewer on systematic reviews. The last author is one of the developers of the MMAT and has
been working on this tool since 2006. Their preconceptions of the MMAT could have influenced
the interviews and analyses. Care was taken to make sure the data collected and analyzed
represent the experience of the MMAT users such as involving a second coder that was not
familiar with the MMAT, having independent coding, and developing a codebook. The coders
did not encounter difficulties in reaching a consensus since the level of interpretation of data was

low (analysis of the manifest content of interviews).

CONCLUSION

As systematic mixed studies reviews are gaining in popularity, appraisal tools that can be
used to assess different study designs are needed. This study with MMAT users is a first
important step in the improvement of its usefulness. The 13 themes identified and grouped into

the system acceptability framework may be useful for developers of other critical appraisal tools.
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