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A meta-review demonstrates improved
reporting quality of qualitative reviews
following the publication of COREQ- and
ENTREQ-checklists, regardless of modest
uptake
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Y. Meuleman1 and M. van Diepen1

Abstract

Background: Reviews of qualitative studies allow for deeper understanding of concepts and findings beyond the
single qualitative studies. Concerns on study reporting quality led to the publication of the COREQ-guidelines for
qualitative studies in 2007, followed by the ENTREQ-guidelines for qualitative reviews in 2012. The aim of this meta-
review is to: 1) investigate the uptake of the COREQ- and ENTREQ- checklists in qualitative reviews; and 2) compare
the quality of reporting of the primary qualitative studies included within these reviews prior- and post COREQ-
publication.

Methods: Reviews were searched on 02-Sept-2020 and categorized as (1) COREQ- or (2) ENTREQ-using, (3) using
both, or (4) non-COREQ/ENTREQ. Proportions of usage were calculated over time. COREQ-scores of the primary
studies included in these reviews were compared prior- and post COREQ-publication using T-test with Bonferroni
correction.

Results: 1.695 qualitative reviews were included (222 COREQ, 369 ENTREQ, 62 both COREQ/ENTREQ and 1.042 non-
COREQ/ENTREQ), spanning 12 years (2007–2019) demonstrating an exponential publication rate. The uptake of the
ENTREQ in reviews is higher than the COREQ (respectively 28% and 17%), and increases over time. COREQ-scores
could be extracted from 139 reviews (including 2.775 appraisals). Reporting quality improved following the COREQ-
publication with 13 of the 32 signalling questions showing improvement; the average total score increased from
15.15 to 17.74 (p-value < 0.001).
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Conclusion: The number of qualitative reviews increased exponentially, but the uptake of the COREQ and ENTREQ
was modest overall. Primary qualitative studies show a positive trend in reporting quality, which may have been
facilitated by the publication of the COREQ.

Keywords: Methodology, Appraisal, Qualitative research, Meta-review, Systematic review, COREQ, ENTREQ, Impact
study, Uptake

Key findings

� The usage of the COREQ and ENTREQ in
qualitative reviews is moderate, but is increasing for
the ENTREQ

� Quality of reporting of single qualitative studies
increased following the COREQ-publication, but the
overall reporting quality remains modest

� Instead of using the COREQ checklist as
published, a large number of reviews omitted
signalling questions, or merged existing checklists
with the COREQ

� Ongoing discussions on the merits of checklists in
qualitative research are facilitated by data on a large
sample of qualitative reviews and single qualitative
studies

� We present a comprehensive and in-depth analysis
of checklist usage and reporting quality on the level
of single qualitative studies and qualitative reviews,
using a systematic meta-review approach

Introduction
Qualitative studies allow for a deeper understanding of
people’s experiences, beliefs, attitudes or behaviours.
These studies usually focus on why participants think or
act in a certain way, using open ended data gathering
methods such as interviews, focus groups or observa-
tions [1, 2]. They can be regarded as hypothesis generat-
ing research, and while research methods fundamentally
differ when compared to quantitative research, they are
not necessarily incompatible nor mutually exclusive.
Both methods can complement each other, for example
hypotheses that originated from qualitative research may
be statistically tested in quantitative research, or findings
from quantitative research can be explained by qualita-
tive research [3, 4]. As in all fields of research, poorly de-
signed, conducted or reported qualitative studies can
lead to inappropriate findings [5].
In 2007, the COREQ (Consolidated criteria for report-

ing qualitative research) checklist was developed to as-
sess the reporting quality of qualitative studies [6].
Realizing that, in contrast to most other research fields,
no widely used comprehensive checklist, nor uniform
and accepted requirements for publication of qualitative
research existed, the authors aimed to “… promote
complete and transparent reporting among researchers

and indirectly improve the rigor, comprehensiveness and
credibility of interview and focus-group studies.” [6]
Items from 22 published checklists were compiled into a
single 32-item checklist and grouped into three domains
(research team and reflexivity, study design and data
analysis and reporting), thus creating a comprehensive
checklist covering the main aspects of qualitative
research.
Though aimed at researchers conducting an interview-

or focus group study, the COREQ also became fre-
quently used in reviews on qualitative studies to assess
the reporting quality of the included studies in the ab-
sence of a checklist specifically developed for this pur-
pose. Qualitative reviews, a novel study design, aims to
systematically synthesize the included qualitative studies
instead of generating original data to achieve abstraction
and transferability at a higher level beyond the included
original studies [7, 8]. While in 2007, when the COREQ
was published, the number of qualitative reviews was
relatively limited, in 2012 this number had increased
substantially. Thus, using a similar approach as the
COREQ, in 2012 members from the same research team
and international experts developed the ENTREQ (En-
hancing transparency in reporting the synthesis of quali-
tative research) checklist, for reviews as opposed to
original studies [9]. This 21-item checklist covers five
domains (introduction, methods and methodology, litera-
ture search and selection, appraisal, and synthesis of
findings) and aims to “… develop a framework for report-
ing the synthesis of qualitative health research.” [9]
Since the publication of both checklists, a large num-

ber of reviews of qualitative studies have been published
on a wide array of topics. Though it has been argued
that reporting checklists for qualitative research would
not necessarily result in better research [10], and neither
checklists were developed following the now accepted
methods for developing reporting standards [11], both
the COREQ and the ENTREQ are now included in the
EQUATOR network [12], and are required by many
clinical journals for submission; the high number of cita-
tions (respectively over 5.600 and 700 in Web of Sci-
ence) indeed indicate usage. To this date however, no
studies have been conducted to explore the uptake of
the COREQ and the ENTREQ in reviews, or the effect
on the reporting quality, which for guidelines in other
research methods has been the case [13–18]. Therefore,
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the aim of this meta-review is twofold: 1) to investigate
the uptake of the COREQ and ENTREQ checklists in re-
views of primary qualitative studies, and 2) to compare
the quality of reporting of the original qualitative studies
included in these reviews prior- and post-publication of
the COREQ.

Methods
This meta-review was reported in line with the PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guidelines [19].

Search strategy
Using similar searching methods as in previous studies,
we developed three searches: the first search aimed to
identify all qualitative reviews that cited the COREQ, the
second aimed to identify all reviews that cited the
ENTREQ; for these two searches, we used Web of
Science and PubMed. Next, using terms encountered in
these reviews, and building upon previous studies [20–23],
we developed a comprehensive search method in PubMed
to identify those reviews that did not specifically mention
the COREQ or the ENTREQ. We then refined this broad
search in an iterative process described in detail in the
supplement, section A, and recoded the query to four
other electronic databases: Cochrane library, Embase,
Emcare and Web of Science. Searches were designed in
collaboration with an experienced medical librarian and
conducted on the 2nd of September 2020, including all ar-
ticles since database inception (which differed per data-
base). We then subtracted the results of the two other
searches from this dataset. In the end, we thus obtained
three databases: 1) studies citing the COREQ, 2) studies
citing the ENTREQ, and 3) studies citing neither COREQ
nor ENTREQ.

Eligibility methods
Studies were eligible for inclusion if they were 1) a re-
view and 2) contained qualitative or mixed-methods re-
search approaches. We created four datasets: reviews
using the 1) COREQ, 2) ENTREQ, 3) both the COREQ
and ENTREQ and 4) neither the COREQ or ENTREQ.
To be included in the respective datasets, reviews using
the COREQ were required to appraise their included
studies with this checklist; those using the ENTREQ
were required to mention adherence to it. Reviews were
imported in Endnote (version 9.1) and duplicates were
removed. One author (YdJ) screened the titles for obvi-
ous irrelevance. Two authors (YdJ and JM) independ-
ently selected studies for eligibility based on abstract and
full-text; conflicts were resolved after discussion. The se-
lection procedure is explained in more detail in the sup-
plement, section A.

Data-extraction
Our study aimed to assess the uptake of the COREQ-
and ENTREQ-checklists in reviews, but also to ex-
plore the effect of the COREQ on the reporting qual-
ity of original qualitative studies included in these
reviews. For all reviews, we extracted the number of
included qualitative studies, studies with mixed-
method designs, and other designs (e.g. quantitative,
reviews, etc.). For the first aim, we used the publica-
tion date of all the reviews from the meta-data of
these reviews, rounded down to the month (i.e. MM/
YYYY); if unavailable, we searched for the earliest
publication date in online sources. For the second
aim, we extracted the publication year (i.e. YYYY)
and the COREQ scores of the original studies in-
cluded in these reviews, as scored by the authors of
these reviews (i.e. we did not rate the studies our-
selves, but used the COREQ score as determined by
the authors of these reviews, as illustrated in the sup-
plemental Fig. S1). Data were extracted on three
levels based on availability of the data: the score at
the level of signalling questions (reported or not re-
ported; 0 or 1), the total score per domain (0–8 for
domain 1, 0–15 for domain 2, and 0–9 for domain
3), and the overall total score (0–32), where applic-
able. If no extractable information (e.g. no review
COREQ score, but only an average per domain) was
available, the corresponding author of that study was
contacted. Data extraction was conducted by YdJ, JM,
EvdW, and CV; all experienced in qualitative research,
and familiar with both the COREQ and ENTREQ
checklists.

Statistical analysis
For the first aim, to investigate the uptake of the
COREQ and the ENTREQ, we plotted the number of
qualitative reviews using these checklists compared to
those that did not use it over time, starting from the re-
spective publication dates (i.e. 09–2007 and 11–2012).
For the second aim, to assess whether the publication of
the COREQ influenced the reporting quality of qualita-
tive studies, we compared the average scores at the three
levels (total score, domain scores and signalling ques-
tions) before publication of the COREQ (pre-COREQ:
all studies before 2007) and after publication of the
COREQ (post-COREQ: 2009–2019). Articles published
in 2007 and 2008 were excluded, as the COREQ was
published in September 2007 and this was regarded as a
transition period, see Fig. 1. We used this transition
period to avoid inclusion of studies that used a prelimin-
ary version of the COREQ (which was presented at a
congress prior to publication – personal communication
with Prof. A. Tong), and also to exclude studies that
were in the submission process at the time of the
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publication date. To visualize the trends of the total
COREQ score per domain, we plotted the absolute score
over time, using a LOESS curve with a 95% confidence
interval, and a span of 0.5. Average scores, as opposed to
median scores, were calculated as in similar prior studies
[24, 25], as this allows comparison on the level of signal-
ling questions, increase precision of the estimated effect,
and, though fundamentally different than LOESS model-
ling, allows comparison to these curves more than me-
dian scores. To compare the average scores prior- and
post publication, we used unpaired T-tests. As some
COREQ scores were missing, analyses were performed
on complete cases. A significance level of p ≤ 0.05 was
used, which was corrected for multiple testing using the
Bonferroni approach. For the COREQ-analyses, we used
a significance level of p < 0.0014 (0.05 divided by a total
of 36 significance tests: 32 signalling questions, three do-
mains and one for the total COREQ score). Analyses
were performed in R, version 1.2.5001.

Sensitivity analyses
We conducted three sensitivity analyses, all related to
the second aim. 1) An analysis where we compared the
COREQ scores prior- and post-publication without the
transition period. 2) An analysis after imputation of
missing COREQ scores, since a substantial number of
reviews presented an adapted or incomplete COREQ
score, usually without explanation. We assumed these
missing data to be missing at random (MAR) and con-
ducted five-multiple imputations using the R-package
MICE; estimates were pooled according to Rubin’s rules.
3) An analysis of the effect of the inclusion of duplicate
studies across reviews. Studies were considered a dupli-
cate if the year of publication and name of the first au-
thor were identical. A detailed description of the
sensitivity analyses is presented in the supplement, sec-
tion C.

Results
Characteristics of included studies
The three searches resulted in a total of 1.695 eligible re-
views: 222 reviews used the COREQ for appraisal of

their included studies, 369 used the ENTREQ, 62 re-
views used both the COREQ and ENTREQ, and 1.042
used neither the COREQ or ENTREQ (Fig. 2). These
1.695 reviews included a total of 49.281 studies (median
19 studies per review, IQR 12–32), most of which were
qualitative (78%, 38.279; median 14 studies per review,
IQR 8–26). The remaining studies were of mixed-
methods (4%; 2.177 studies; median 2 studies per review,
IQR 1–4) and other methodology (18%; 8.825 studies;
median 11 studies per review, IQR 5–22). A summary of
the included reviews is presented in Table 1; an overview
of all included reviews is given in the Supplement, sec-
tion D.

Characteristics of reviews using the COREQ
For the 282 reviews that used the COREQ (i.e. 222 re-
views using the COREQ alone; 62 using both COREQ
and ENTREQ), most reviews presented their appraisal
results in a table (n = 193; 68%), or textual only (n = 37,
13%), or a bar chart (n = 3, 1%). A large number of re-
views appraised their included studies with the COREQ,
but did not present the results (49 reviews; 17%). A total
of 139 (49%) of the 282 reviews presented extractable
data from individual studies, which was used to explore
the trends in COREQ scores over time. Of these 139 re-
views, data were presented at the level of signalling ques-
tions for 110 (79%), domains for 12 (9%) and total score
for 17 (12%) of the reviews. In total, 2.775 COREQ ap-
praisals of qualitative studies were extracted: 2.448 at the
level of signalling questions, 200 at domain score, and
127 at overall total score. In more than half of the re-
views, the COREQ checklist was adapted for study pur-
poses (e.g. item exclusion) or COREQ-scores were
incompletely reported: 47 out of the 110 reviews that re-
ported at the level of signalling questions scored at least
one of their included studies on all 32 signalling ques-
tions. The median completeness of the 32 COREQ-
items was 25 (IQR 23–32; range 1–32), for the com-
pleteness of the individual signalling questions, see
Table 2. As we used only the complete scores for our
analyses (i.e. a complete case analysis), the number of
appraisals included in the analysis for COREQ domains

Fig. 1 Schematic representation of inclusion periods used to assess the impact of the publication of the COREQ on the quality of reporting of
the original qualitative studies (COREQ) included in qualitative reviews. For the COREQ, the COREQ score as assessed by the authors of the review
was extracted and plotted over time using the publication date of that original qualitative study. All studies prior 2007 (so until and including
2006) were included, as were all those published after 2008 (so from and including 2009)
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1 to 3 was 1.036, 1.117, 1.086 respectively, and 831 ap-
praisals for the overall total COREQ score.

First aim: trends over time: uptake of COREQ and ENTREQ
over time
The total number of reviews on qualitative studies in-
creased exponentially over time (Fig. 3A). Until the pub-
lication of the COREQ in September 2007, only 31
reviews were identified; this number increased to 141 at
the publication of the ENTREQ in November 2012. Of
the total of 1.664 reviews published since the COREQ
publication, 284 (17%) used the COREQ to assess the
reporting quality of their included studies, this propor-
tion remaining stable over time (Fig. 3B and C). For the

ENTREQ, 431 reviews (28%) used this checklist out of
the 1.554 reviews published since its publication, with
this proportion increasing over time (Fig. 3B and D).

Second aim: reporting quality prior- and post-publication
of the COREQ
Of the 2.775 studies that were appraised with the
COREQ, a total of 1.045 (39%) were published before
2007 and 1.415 (51%) after 2008; we thus excluded 315
(11%) studies for this analysis. The total COREQ score
increased from 15.51 (SE 0.31) to 17.74 (SE 0.20, p-value
< 0.001). The average scores per domain prior- and post-
publication all increased: research team and reflexivity:
2.57, SE 0.12 before 2007 and 2.86, SE 0.08 after 2008

Fig. 2 PRISMA flowchart of study inclusion. Three searches were conducted: the first search aimed to identify all reviews on qualitative research.
The second and third searches were conducted in PubMed and Web of Science, and aimed to identify all reviews citing the COREQ and ENTREQ
respectively. *The number of studies citing the COREQ or ENTREQ were subtracted from the total number of studies of search 1; since some
studies cited both COREQ and ENTREQ, the total number of studies subtracted is less than the total numbers identified by the COREQ and
ENTREQ searches
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(difference 0.29, p-value 0.048), study design: 7.97, SE
0.15 before 2007 and 8.51, SE 0.10 after 2008 (difference
0.55, p-value 0.007), and data analysis and reporting:
5.42, SE 0.10 before 2007 and 6.20, SE 0.07 after 2008
(difference 0.78, p-value < 0.001). After Bonferroni cor-
rection, 13 out of the 32 signalling questions showed im-
provement. An overview of the average scores per
signalling questions both prior- and post-publication of
the COREQ is presented in Table 2, the positive trend-
line for each of the three domains is visualized in Fig. 4.

Sensitivity analyses
When comparing the COREQ without the transition
period, the improvement was less pronounced with 11
out of the 32 signalling questions showing changes after
Bonferroni correction (one negative, the others positive;
Table S3 in the supplement). For the second sensitivity
analysis, we imputed the missing data assuming MAR.
The results were similar, with 11 signalling questions
showing a positive change (Table S4 in the supplement).
Of the 2.775 studies included for the second aim, there
were 185 (7%) studies included more than once (142 in-
cluded two times, 31 included three times, and 12 in-
cluded four or more times), resulting in a total duplicate
count of 430. The results were similar to the main ana-
lysis, with 14 signalling questions showing a positive
change (Table S5 in the supplement).

Discussion
In this meta-review, we explored the uptake of the
COREQ- and ENTREQ-checklists in qualitative reviews,
and compared the reporting quality of original qualitive
studies prior- and post COREQ publication. Though re-
views of qualitative research are a novel methodology to
achieve abstraction beyond the original qualitative stud-
ies, we demonstrated an exponential publication trend

over the past twenty years. By including 1.695 reviews,
that in turn included 49.281 studies, we were able to
present an in-depth overview of current qualitative re-
search – both at the level of reviews, as well as the level
of individual studies included within these reviews. An-
swering the first research question, we found that the
COREQ, published in 2007 to score the quality of
reporting of original qualitive studies, was used in 17%
of the reviews to appraise the reporting quality of their
included studies. The ENTREQ, published in 2012 spe-
cifically for systematic reviews, showed a better uptake
with 28% of the reviews using the checklist. Finally,
using the COREQ-scores of 2.775 studies within these
reviews, we demonstrated a positive trend in reporting
quality since the publication of the COREQ, with 13 out
of the 32 signalling questions showing improvement.
The uptake of the COREQ in qualitative reviews may

be explained by the original aim of the COREQ, namely
to improve quality of reporting in original interview- or
focus-group studies [6]. In the absence of a comprehen-
sive checklist for reporting the quality of qualitative re-
views, the usage of the COREQ to appraise the reporting
quality of studies within reviews may have followed nat-
urally with the increasing numbers of qualitative reviews
since its publication. The ENTREQ, specifically designed
for reviews, showed a higher uptake [9]. Yet, appraising
qualitative studies remains a debated topic. While some
argue that adhering to checklists improves transparency
and validity of findings, others feel endorsement as a
limitation, arguing that a ‘one size fits all’ -set of criteria
cannot encompass the broadness of qualitative research
as a whole [5, 26–29]. In our study, this unresolved de-
bate is clearly illustrated by the large number of reviews
that adapted the COREQ for their purposes: more than
half of the studies assessed their included studies with a
selection of COREQ-items, or combined it with other

Table 1 Summary of the 1.695 included qualitative reviews, grouped as COREQ- or ENTREQ using, using both checklists, or using
neither checklist. An overview of each included review is presented in the supplement, section D. *Other study design includes all
studies that are neither qualitative or mixed methods (e.g. quantitative, reviews, etc.)

Total COREQ ENTREQ Both
COREQ/ENTREQ

Non-
COREQ/ENTREQ

Total reviews (% of total) 1.695 222 (13%) 369 (22%) 62 (4%) 1.042 (61%)

Characteristics

Studies included in reviews 49.281 6.069 9.715 2.042 31.455

Median (IQR) 19 (12–32) 20.50 (13–31.75) 18 (11–32) 28 (14.25–42.75) 19 (12–31)

Qualitative (% of total) 38.279 (78%) 3.527 (58%) 8.282 (85%) 1.915 (94%) 24.555 (78%)

Median (IQR) 14 (8–26) 10 (5–20) 14 (9–28.50) 26 (13–39.75) 15 (9–25)

Mixed methods (% of total) 2.177 (4%) 349 (6%) 453 (5%) 22 (1%) 1.353 (4%)

Median (IQR) 2 (1–4) 2 (2–5) 2 (1–4) 1.5 (1–3.50) 2 (1–4)

Other* (% of total) 8.825 (18%) 2.193 (36%) 980 (10%) 105 (5%) 5.547 (18%)

Median (IQR) 11 (5–22) 12 (7–21.25) 11 (5–19) 12 (8.50–29.75) 11 (5–22)
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checklists, both designed for reporting- or overall quality
assessment, such as the CASP [30], QualSyst [31],
GRADE-CREQual [32], MMAT [33], amongst others.

The incomplete reporting, or the limited uptake of the
COREQ and ENTREQ is not unique for qualitative re-
search. For example, impact-studies on guidelines used

Table 2 A complete-case comparison is made between those studies published prior to 2007 and those published after 2008.
Because of this time-window, 315 studies were excluded for this analysis. Differences in mean scores were calculated by unpaired T-
tests; significance (p < 0.05) is indicated by an asteriks (*); significance after Bonferroni correction (36 significance tests: 32 signalling
questions, 3 domains, 1 total score, hence 0.05/36, p ≤ 0.0014) is indicated by two asteriks (**). % complete denotes the
completeness of reporting for that specific signalling question. Ranges per domain: 0–8 for domain 1, 0–15 for domain 2, and 0–9
for domain 3

TOTAL PRE-COREQ (< 2007) POST-COREQ (> 2008) P

n complete Score n Score SE n Score SE Difference

DOMAIN I: RESEARCH TEAM AND REFLEXIVITY 1037 2.76 309 2.57 0.12 621 2.86 0.08 0.29 0.048

Interviewer/facilitator 2218 91% 0.56 771 0.51 0.02 1187 0.58 0.01 0.08 0.001**

Credentials 1227 50% 0.42 379 0.41 0.03 708 0.42 0.02 0.01 0.788

Occupation 2092 85% 0.43 730 0.43 0.02 1121 0.41 0.01 −0.02 0.372

Gender 1300 53% 0.43 460 0.38 0.02 685 0.45 0.02 0.07 0.026*

Experience and training 2262 92% 0.25 799 0.20 0.01 1200 0.26 0.01 0.06 0.001**

Relationship established 2193 90% 0.18 757 0.18 0.01 1181 0.18 0.01 0.00 0.836

Participant knowledge of the interviewer 1022 42% 0.16 308 0.15 0.02 603 0.16 0.02 0.01 0.581

Interviewer characteristics 922 38% 0.20 236 0.16 0.02 585 0.23 0.02 0.07 0.020*

DOMAIN II: STUDY DESIGN 1117 8.31 351 7.97 0.15 645 8.51 0.10 0.55 0.007*

Methodological orientation and Theory 1206 49% 0.72 391 0.70 0.02 662 0.74 0.02 0.03 0.258

Sampling 2337 95% 0.77 815 0.73 0.02 1247 0.79 0.01 0.06 0.003*

Method of approach 2241 92% 0.71 785 0.66 0.02 1195 0.74 0.01 0.08 0.000**

Sample size 2384 97% 0.95 838 0.94 0.01 1259 0.96 0.01 0.02 0.023*

Non-participation 2229 91% 0.42 769 0.39 0.02 1203 0.45 0.01 0.06 0.008*

Setting of data collection 2377 97% 0.67 833 0.65 0.02 1258 0.67 0.01 0.02 0.339

Presence of nonparticipants 2237 91% 0.24 772 0.20 0.01 1207 0.26 0.01 0.06 0.001**

Description of sample 2394 98% 0.88 848 0.83 0.01 1259 0.90 0.01 0.07 0.000**

Interview guide 2329 95% 0.72 817 0.66 0.02 1234 0.77 0.01 0.12 0.000**

Repeat interviews 2195 90% 0.30 769 0.34 0.02 1177 0.28 0.01 −0.06 0.005*

Audio/visual recording 2262 92% 0.79 782 0.70 0.02 1219 0.83 0.01 0.13 0.000**

Field notes 2314 95% 0.33 814 0.29 0.02 1224 0.34 0.01 0.05 0.022*

Duration 2288 93% 0.61 793 0.57 0.02 1223 0.63 0.01 0.06 0.007*

Data saturation 2157 88% 0.29 753 0.20 0.01 1147 0.35 0.01 0.16 0.000**

Transcripts returned 1450 59% 0.13 494 0.11 0.01 789 0.15 0.01 0.04 0.028*

DOMAIN III: ANALYSIS AND FINDINGS 1086 5.94 339 5.42 0.10 625 6.20 0.07 0.78 0.000**

Number of data coders 2304 94% 0.60 785 0.49 0.02 1248 0.66 0.01 0.17 0.000**

Description of the coding tree 1333 54% 0.43 474 0.39 0.02 703 0.47 0.02 0.08 0.004*

Derivation of themes 2298 94% 0.80 800 0.74 0.02 1222 0.84 0.01 0.10 0.000**

Software 2312 94% 0.39 801 0.28 0.02 1234 0.45 0.01 0.17 0.000**

Participant checking 2259 92% 0.19 775 0.19 0.01 1225 0.19 0.01 0.01 0.752

Quotations presented 2384 97% 0.89 839 0.86 0.01 1260 0.92 0.01 0.06 0.000**

Data and findings consistent 2187 89% 0.77 749 0.72 0.02 1186 0.79 0.01 0.08 0.000**

Clarity of major themes 1085 44% 0.94 335 0.90 0.02 611 0.95 0.01 0.05 0.009*

Clarity of minor themes 993 41% 0.65 309 0.62 0.03 565 0.66 0.02 0.04 0.303

TOTAL COREQ SCORE 831 16.99 232 15.51 0.31 509 17.74 0.20 2.23 0.000**
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for quantitative reviews [19], clinical trials [13, 34], ob-
servational studies [15, 16], prediction- or prognostic
studies [14, 17], show that, even with endorsement of
journals, the completeness of reporting remains subopti-
mal although for some, reporting quality improved.
By extracting the COREQ-scores of 2.775 appraisals

included in these reviews, we were able to observe
changes in the quality of reporting over time. On aver-
age, the total score, one of the three domains, and nearly
half of the 32 signalling questions showed improvement
when comparing studies published prior- versus post-
publication of the COREQ. Though causal inferences
cannot be made, this improvement, especially viewed in
combination with the exponential trend of qualitative re-
view publications, reflects the maturation and increasing
acceptance of qualitative research. Although the overall
quality of reporting improved, the scores of some items
remained remarkably low: 16 out of the 32 signalling
questions scored lower than an average score of 0.5. For
example, in the first domain (“research team and reflex-
ivity”), the items “experience and training”, “relationship

established” and “participant knowledge of the inter-
viewer” were reported poorly and did not improve mark-
edly, with an average score of 0.25, 0.18 and 0.16,
meaning that only 25, 18 and 16% of the articles re-
ported these items, respectively. For the second domain
(“study design”), most items were reported better than in
the first domain, and improvements were even stronger.
Nearly all items improved, and almost half remained sig-
nificant after Bonferroni correction for multiple testing.
The third domain (“analysis and findings”) showed good
reporting on nearly all items, except for “software” and
“participant checking”, though the first showed the lar-
gest improvement of all 32 items of the COREQ. These
findings are in line with the two other studies that
graded qualitative studies for the same purpose: Al-
Moghrabi et al graded 100 qualitative studies, and dem-
onstrated poor quality of reporting for most signalling
questions [31]. In the second study, Godinho et al con-
firms this poor completeness of reporting in 246 Indian
qualitative studies [24, 25]. When plotting the results
over time, completeness of reporting remained modest,

Fig. 3 Uptake of the COREQ and the ENTREQ. 3A Stacked chart of qualitative reviews over time. 3B Percent stacked chart, showing the (cumulative)
proportion of COREQ, ENTREQ and non-COREQ/ENTREQ reviews over time. 3C Absolute number of COREQ versus non-COREQ (including ENTREQ and
non-COREQ/ENTREQ reviews) stratified per year since the publication of the COREQ in 2007. 3D Absolute number of ENTREQ versus non-ENTREQ
(including COREQ and non-COREQ/ENTREQ reviews) stratified per year since the publication of the ENTREQ in 2012
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but increased over time, possibly facilitated by the publi-
cation of the COREQ and subsequent endorsement of
journals [30].
The strengths of this study are the large sample size

and comprehensive search methods. We conducted our
study on reviews of qualitative studies (i.e. a meta-
review). This method allowed for exploration of checklist
usage in the same study type, namely reviews. Further-
more, the original qualitative studies included in these
reviews are independently assessed for reporting quality
by the authors of these reviews, assuring independent
quality assessment and allowing for a large number of
study appraisals to be included. We aimed to include as
many studies as possible, tin order to present a compre-
hensive overview of all qualitative reviews. However, be-
cause of this large sample size, we did not perform
complete cross-checking at two levels: title selection and
data-extraction. We did cross-check the abstract- and
full-texts for inclusion, showing excellent agreement
(Cohen’s kappa coefficient for inter-rater reliability of
0.86 and 1.00 respectively). Data-extraction was cross-
checked for 10 reviews, showing no errors. Furthermore,
nearly all COREQ-studies could be extracted directly by
recoding the COREQ-tables to our format, instead of
typing the scores in our datasystem, thus reducing the
risk of errors. Next, though misclassification of study
type could be a more serious issue (e.g. misclassify a
qualitative study design as mixed methods), all authors

used the same methodology to classify the study types,
as detailed in the supplement. Another limitation related
to the COREQ-score is selection bias: studies of higher
quality may have been easier to find in database-
searches than those that are of lower quality (e.g. be-
cause of the use of identifiable terms as ‘thematic syn-
thesis’ or ‘grounded theory’), possibly resulting in
overestimation of the average COREQ scores. Further-
more, some review authors might have excluded studies
based on their COREQ-score, which will result in an
overestimation of the COREQ scores. Since the publica-
tion of the COREQ and ENTREQ, various new check-
lists have been published, both for appraising the
reporting- and the overall study quality (e.g. the CASP
in 2013 [30], the SRQR checklist in 2014, the eMERGe
in 2019), underlining the developments in this research
field since these guidelines. The use of these guidelines
might partly explain the limited uptake of the COREQ
and the ENTREQ, however we believe this to be to a
limited extent since most reviews that did not use the
COREQ or ENTREQ did not use any other checklist.
Another explanation of the limited uptake may be im-
proved retrievability of the post-COREQ and ENTREQ
studies: including terms as ‘adhering to’, ‘appraising’, or
naming these checklists likely increased the likelihood of
inclusion in our review, compared to studies published
prior these guidelines. Because of this, we based our
search on previous studies [22, 23], designed our queries

Fig. 4 Trends for the three domains of the COREQ (domain 1: research team and reflexivity; domain 2: study design and domain 3: data analysis and
reporting), plotted over time, with a smoothed LOESS curve and 95% confidence interval (light blue). Y-axis differs per domain, as the number of
signalling questions per domain is different (ranges per domain: 0–8 for domain 1, 0–15 for domain 2, and 0–9 for domain 3). For clarity, data points
are jittered on the y-axis, by adding a Gaussian error with a standard deviation of 0.1
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together with an experienced medical librarian, and con-
ducted iterative search methods, and we thus believe this
effect to be minimal. Lastly, it cannot be inferred that
differences prior- and post-publication of the COREQ
and ENTREQ are causally related to the publication of
these checklists.

Implications and conclusion
Our study highlights several points that may further im-
prove the quality of reporting. First, surprisingly, almost
a fifth of the reviews that used the COREQ did not
present the results of their quality appraisal. Given that
four out of the 21 ENTREQ-items, but also four of the
27 PRISMA-items concern study appraisal, at least
reporting appraisal results should be the minimum.
Ideally however, to facilitate meta-reviews of this kind,
and to increase transparency and reproducibility, report-
ing appraisal results per individual study at the level of
signalling questions is essential. Next, though we did not
explore the characteristics of the authors of our included
reviews, it can reasonably be assumed that the exponen-
tial publication trend may be explained by an increasing
number of unique authors. Whether or not articles
should be scored instead of appraised in a descriptive
way remains open for discussion. However, the use of
these checklists might be beneficial for new or inexperi-
enced authors designing a qualitative study: checklists
may guide those unfamiliar with qualitative research
with hints and directions to avoid commonly made mis-
takes [5, 10, 27, 35]. The same holds true for reviewers
assessing a qualitative review for publication, particularly
if the reviewer has content expertise but not methodo-
logical expertise. A final implication concerns the poor
reporting of several signalling questions of the COREQ.
Whether or not these items are intentionally or uninten-
tionally underreported, our study clearly points towards
items that might either actually improve qualitative re-
search if reported, or be left out from the checklist in a
possible later or updated version. By providing this in-
formation on a large number of qualitative studies, our
study might thus facilitate the ongoing discussions by
providing factual data on both the use of checklists, and
the completeness of reporting.
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