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Abstract
Background: Meta-analyses are on top of the evidence-based medicine pyramid, yet many of them are
not completed after they are begun. Many factors impacting the publication of meta-analysis works have
been discussed, and their association with publication likelihood has been investigated. These factors
include the type of systematic review, journal metrics, h-index of the corresponding author, country of the
corresponding author, funding sources, and duration of publication. In our current review, we aim to
investigate these various factors and their impact on the likelihood of publication. A comprehensive
review of 397 registered protocols retrieved from �ve databases was performed to investigate the
different factors that might affect the likelihood of publication. These factors include the type of
systematic review, journal metrics, h-index of the corresponding author, country of the corresponding
author, funding sources, and duration of publication.

Results: We found that corresponding authors in developed countries and English-speaking countries had
higher likelihoods of publication: 206/320 (p=0.018) and 158/236 (p=0.006), respectively. Our models of
multivariable logistic regression analysis revealed that two main factors impact the publication outcome:
updated protocol status of the published review paper (OR: 1.7, 95% CI: 1.0-2.8, p=0.037) and external
funding (OR: 2.1, 95% CI: 1.2-3.8, p=0.01). However, corresponding authors’ location in developed
countries (OR: 1.7, 95% CI: 0.8-3.4, p=0.139) and English-speaking countries (OR: 1.5, 95% CI: 0.9-2.6,
p=0.1) were insigni�cant determinants.

Conclusion: Meta-analyses continue to be on top of the evidence hierarchy, rendering them the key to
informed clinical decision-making. Therefore, more attention should be paid to the methodological quality
of this type of publication.

Introduction
Systematic reviews (SR) and meta-analyses (MA) are considered to be the highest tier of the evidence-
based medicine pyramid due to their ability to arrive at an empirical algorithm for diseases by combining
results from different studies conducted over many years[1]. However, several studies point out that many
registered SRs are not been published for a long time after registration. For example, about 20% of
Cochrane protocols were not published as full reviews within eight years[2, 3], while another study
reported that 26% of PROSPERO protocols (from 2/2011 to 2/2012) remained unpublished after at least
65 months[4].

Recently, some publications have shed light on the topic of registered protocols that were not published.
One study related the lack of publication to �nancial factors, �nding that funded reviews were more likely
to be published[4, 5]. A survey in 2009, in which 625 authors participated, found that lack of time, funding,
and organizational support were the main barriers to �nishing the reviews[6]. Lack of time was also cited
by a survey in 2018, which concluded that SRs with protocols took more than twice the time from search
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to submission than SRs without protocols [2], while other studies need even more time – up to 2.4 years
[3].

Nevertheless, these publications were limited in scope and the set of factors that may impact the
likelihood of publication of registered protocols is not well understood. Studies may restrict their attention
to reviews registered in one database, such as PROSPERO, and miss other databases such as Cochrane,
Joanna Briggs Institute (JBI), Campbell, and others.

In our current review, we investigated various factors that might affect the likelihood of publication. These
points included the different registration websites, types of SR, the h-index of the corresponding author,
publication date, duration of study work time, funding sources, and journal metrics at the time of
publication[7].

Methods

Identifying protocols: Search terms and inclusion/exclusion
criteria
Five databases (EMBASE, PROSPERO, Cochrane, PubMed, and Scopus) were searched for SR/MA
protocols published in 2013 with the following terms in their title: protocol, systematic, review, and meta-
analysis. We selected this period because it represented the maximal time that a protocol would have the
chance to be published (5 years) from the year in which we conducted this search method (26/07/2018),
as estimated from the previous study[8]. After searching, two independent authors examined the results
and excluded papers that were either abstract-only, not SR/MA protocols, or had no available full-text. Any
discrepancies were resolved by discussion and consensus among the senior author (N.T.H). The
protocols were later divided into �ve groups according to their registered websites: PROSPERO, Cochrane,
JBI, SJR, and Others. The other databases include Annals of Cardiothoracic Surgery, BMC Medical
Research Methodology, BMC Psychiatry, Clinical & Translational Allergy, BMJ Open, Environmental
Evidence, Implementation Science, Injury Prevention, International Journal of Medical Informatics,
International Journal of Stroke, Journal of Agricultural and Food Chemistry, Journal of Medical Internet
Research, Primary Care, Respiratory Journal, Research Journal of Applied Sciences, Engineering and
Technology, BMC Trials, and World Journal of Surgical Oncology. For groups with more than 100
protocols, 100 were randomly chosen for analysis. For groups with less than 100 protocols, all the
protocols were examined. Figure 1 outlines the selection process.

De�nition of variables

The unpublished protocols
We recorded various factors that might be associated with an increased likelihood of publication, as
described below. Published protocols are protocols that were used in preparing at least one publication.
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Unpublished protocols either a) produced no publications or b) had been registered for use in at least one
publication, but the publication in question was withdrawn. Except where noted, this information came
from the published protocol.

Journal metrics
Elsevier’s Scopus has two older citation analysis metrics: Source Normalized Impact per Paper (SNIP)
and SCImago Journal Rank (SJR)[9]. Citescore is a new metric of Scopus[10]. The factors recorded were
the impact factor (IF), the number of citations, Citescore, SNIP, and SJR.

We used the journal metrics of the review’s publication year. We performed our metrics search between
July and December 2018. The Clarivate website was used to identify the IF, while the Scopus database
was used for Citescore, SNIP, and SJR.

Countries
Based on the corresponding author of the protocol, we used the Institute for Scienti�c Information (ISI)
list of developed countries to determine whether the author was based in a developing or a developed
country[11], as it is known that developing countries usually have lower scienti�c production due to their
�nancial burden. We also determined whether the corresponding author was based in a native English-
speaking country, de�ned as Australia, Canada, New Zealand, the United Kingdom, or the United States. In
our study, the countries of corresponding authors were working countries, not home countries.

Expertise of the corresponding authors
We collected information on the h-index of the corresponding authors of each protocol. The h-index was
retrieved from Scopus (Elsevier, Amsterdam, Netherlands) between July and December 2018. We used
Scopus because of its e�cient author identi�cation algorithm[12]. If there was more than one pro�le for
the corresponding author, we selected the one with the higher h-index. We classi�ed the authors into three
groups based on the h-index: <6, 6 < x < 12, and > 12[13].

Another variable – “Corresponding author is the �rst author” – was included, and it was considered
positive if the �rst author and the corresponding author of the article were the same.

Publication date
The publication date of each protocol was retrieved from its respective registered website. If it was co-
registered, we chose the publication year of 2013 so long as the actual publication occurred on or before
that year.

In order to check whether the project was published after protocol registration, we employed the following
steps. Firstly, the protocol was searched for the authors’ indication that the project was published. If there
was not a statement, the protocol’s title, the �rst author name, and then the protocol’s registered number
were searched on Google. Finally, we looked for the �rst authors’ ResearchGate account and checked if
the protocol was published under another name. If a protocol had more than one publication, we selected
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the earliest. The duration of publication was calculated from the publication date of the protocol to the
publication date of the paper.

Type of systematic reviews
We adopted a recent classi�cation of systematic reviews, published in 2018, in order to adequately
categorize various reviews’ protocols [7].

Funding support
Data regarding internal or external funds were collected according to the Cochrane handbook 5.1[1, 14].

Statistical analysis
Statistical analysis was performed in SPSS statistics version 25. Descriptive analysis was applied to
summary protocol characteristics. We used the Mann-Whitney U test and the Kruskal Wallis H test to
determine the difference of continuous factors between groups, while Fisher’s exact test was performed
to compare the dichotomous variables (yes or no variables). All factors associated with our outcome of
interest, i.e. factors that directly related to the cause of un-publishing protocols in univariable analysis,
would be included and re-analyzed in a multivariable logistic regression model. As multicollinearity was
present, two multivariable logistic regression models were performed. A two-sided p-value of < 0.05 was
considered statistically signi�cant.

Results
A total of 3200 protocols were obtained after searching �ve databases – Embase, PROSPERO, Cochrane,
PubMed, and Scopus – along with 196 protocols from Cochrane by manual searching. After applying
inclusion/exclusion criteria, 2230 protocols entered the randomization selection stage, which resulted in a
�nal dataset of 397 protocols. 121 protocols were registered in multiple webs (i.e. databases). The
number of single-web-registered protocols (i.e. published in one single database) in PROSPERO,
Cochrane, and JBI were respectively 100, 86, 51, and the remaining protocols were allocated in SJR
databases (n = 16) or other websites (n = 23). For further analysis, all of the 397 protocols were later
reclassi�ed, as described in Fig. 1.

Regarding protocol characteristics, a majority of corresponding authors were working in developed
countries (80.6%) and native-English-speaking countries (59.7%). The median value of the Scopus h-
index was 8 with IQR of 14 (Range 0–94). There were 301 authors (75.8%) who held both the �rst author
position and the corresponding author position. Apart from corresponding author information, the median
number of authors per protocol was 5 with IQR of 3 (Range 3–6), and there were about 114 protocols
(28.7%) where participation from external co-workers was recognized. Approximately 99 protocols
(24.9%) declared no funding support, and 81 protocols (20.4%) did not report a study funding source. We
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also found that 118 (29.7%) protocols were updated in the study process after registration. Other
information was summarized in Table 1.
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Table 1
Protocol characteristics comparison between published protocols and unpublished protocols (N = 397)
Protocol’s characteristics Total

(N = 
397)

Published
protocols

(N = 244)

Unpublished
protocols

(N = 153)

p-
value

Information of corresponding author        

Scopus’s h-index of corresponding author 0.118

Value 8 (14.5) 9.5 (15.5) 5 (3.0)  

Corresponding author based in developed countries 0.019

Yes 320
(80.6)

206 (84.4) 114 (74.5)  

No 77
(19.4)

38 (15.6) 39 (25.5)  

Corresponding author based in English-speaking countries 0.006

Yes 237
(59.7)

159 (65.2) 78 (51.0)  

No 160
(40.3)

85 (34.8) 75 (49.0)  

Corresponding author is the �rst author 0.278

Yes 301
(75.8)

180 (73.8) 121 (79.1)  

No 96
(24.2)

64 (26.2) 32 (20.9)  

Country of corresponding authors 0.033

United Kingdom 79
(19.9)

58 (23.8) 21 (13.7)  

Australia 62
(15.6)

44 (18.0) 18 (11.8)  

Canada 46
(11.6)

28 (11.5) 18 (11.8)  

United States 47
(11.8)

26 (10.7) 21 (13.7)  

China 24 (6.0) 14 (5.7) 10 (6.5)  

Others 139
(35.0)

74 (30.3) 65 (42.5)  

Other characteristics
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Protocol’s characteristics Total

(N = 
397)

Published
protocols

(N = 244)

Unpublished
protocols

(N = 153)

p-
value

Number of authors registered in protocols 0.333

Value 5 (3) 5 (3) 4 (3)  

External co-worker 0.909

Yes 114
(28.7)

71 (29.1) 43 (28.1)  

No 283
(71.3)

173 (70.9) 110 (71.9)  

Registered database 0.186

Cochrane only 86
(21.7)

49 (20.1) 37 (24.2)  

PROSPERO only 100
(25.2)

72 (29.5) 28 (18.3)  

JBI only 51
(12.8)

28 (11.5) 23 (15.0)  

SJR 16 (4.0) 10 (4.1) 6 (3.9)  

Others 23 (5.8) 12 (4.9) 11 (7.2)  

Duo register (*) 121
(30.5)

73 (29.9) 48 (31.4)  

Study funding 0.016

No funding support 99
(24.9)

63 (25.8) 36 (23.5)  

Internal fund only 74
(18.6)

40 (16.4) 34 (22.2)  

Having external fund (with/without
internal fund)

143
(36.0)

100 (41.0) 43 (28.1)  

No report 81
(20.4)

41 (16.8) 40 (26.1)  

Protocol was updated 0.033

Yes 118
(29.7)

82 (33.6) 36 (23.5)  

No 279
(70.3)

162 (66.4) 117 (76.5)  

Type of systematic review 0.667
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Protocol’s characteristics Total

(N = 
397)

Published
protocols

(N = 244)

Unpublished
protocols

(N = 153)

p-
value

Effectiveness 311
(78.3)

191 (78.3) 120 (78.4)  

Experiential or qualitative 22 (5.5) 12 (4.9) 10 (6.5)  

Etiology or risk 21 (5.3) 11 (4.5) 10 (6.5)  

Diagnostic test accuracy 16 (4.0) 11 (4.5) 5 (3.3)  

Others 27 (6.8) 19 (7.8) 8 (5.2)  

Statistical analysis tests: a: Fisher’s exact test, b: Mann-Whitney U’s test.

Descriptive information was reported as: a: N(%), b: Median (IQR).

(*): 121 duo-registered protocols were all registered in Prospero, along with another database:
Cochrane (14), JBI (46), SJR (46), Others (15).

Our study results show that there were some differences in protocol characteristics among databases
registered (Supplementary Table 1). We also found that protocols which were registered in the JBI
database were more likely to be published in journals with a low Citescore, SNIP score, SJR score, and
impact factor (Supplementary Fig. 2–5). However, there was no difference in publication chance among
databases registered (p = 0.186). Approaching author information through the h-index of a corresponding
author seems to be unrelated to the publication chance (p = 0.118). Protocols with corresponding authors
working in developed countries (p = 0.019) and native-English-speaking countries (p = 0.006) were more
likely to be published as papers. Besides that, study funding status (p = 0.016), along with an updated
status of the protocol (p = 0.033), were also recorded as having a relationship with the outcome of
interest. The overview information of other factors was presented in Table 1.

All potential protocol characteristics related to being published as papers, determined by univariable
analysis, were summarized in Table 2. The multivariable logistic regression shows that the updated
status of protocols [OR = 1.7, 95% CI = 1.0-2.8, p = 0.037], along with having external funding support [OR 
= 2.1, 95% CI = 1.2–3.8, p = 0.010], were associated with the publication of protocols. Notably, although
being recorded as a potential factor, the country of corresponding authors showed no relationship at all
with the outcome of interest.
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Table 2
Factors associated with the paper publication of protocols

Protocol’s characteristics Univariable
analysis

Multivariable
analysis 1

Multivariable
analysis 2

COR
(95% CI)

p-
value

AOR
(95% CI)

p-
value

AOR
(95% CI)

p-
value

Corresponding author based in developed countries

Yes 1.9 (1.2–
3.1)

0.016 1.4 (0.7–
2.6)

0.347 1.7 (0.8–
3.4)

0.139

No reference - reference - reference -

Corresponding author based in English-speaking countries

Yes 1.8 (1.2–
2.7)

0.005 1.5 (0.9–
2.6)

0.105 - -

No reference - reference - - -

Country of corresponding authors

United Kingdom 2.4 (1.3–
4.4)

0.004 - - 1.8 (0.9–
3.7)

0.080

Australia 2.1 (1.1–
4.1)

0.020 - - 2.0 (1-
4.2.0)

0.054

Canada 1.4 (0.7–
2.7)

0.368 - - 1.0 (0.5–
2.1)

0.938

United States 1.1 (0.6–
2.1)

0.805 - - 1.0 (0.5-
2.0)

0.923

China 1.2 (0.5-
3.0)

0.644 - - 1.8 (0.6–
4.8)

0.271

Others reference - - - reference -

Study funding

No funding support 1.7 (0.9–
3.1)

0.079 1.7 (0.9–
3.1)

0.105 1.8 (0.9–
3.3)

0.078

Internal fund only 1.1 (0.6–
2.2)

0.669 1.1 (0.5–
2.1)

0.866 1.0 (0.5-
2.0)

0.992

Having external fund (with/without
internal fund)

2.3 (1.3-
4.0)

0.004 2.1 (1.2–
3.8)

0.010 2.1 (1.2–
3.9)

0.014

No report reference - reference - reference -

Protocol was updated
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Protocol’s characteristics Univariable
analysis

Multivariable
analysis 1

Multivariable
analysis 2

COR
(95% CI)

p-
value

AOR
(95% CI)

p-
value

AOR
(95% CI)

p-
value

Yes 1.6 (1.0-
2.6)

0.033 1.7 (1-
2.8)

0.037 1.7 (1.0-
2.8)

0.033

No reference - reference - reference -

Statistical analysis tests: Logistic regression. The multivariable analysis was divided into 2 models
due to multicollinearity.

Discussion
In this review, we investigated the main factors that made systemic review and meta-analysis protocols
more likely to be published. Firstly, we found that corresponding authors in both developed countries
(206/320, p = 0.018) and English-speaking countries (158/236, p = 0.006) had a higher chance of
publishing the paper of their registered protocols. We found that the highest percentage of corresponding
authors for both protocols and reviews were from the UK, representing 19.9% and 23.8% of the authors,
respectively. Our models of multivariable logistic regression revealed that two main factors signi�cantly
impact the publication outcome, which included the updated protocol status of the published review
paper (OR: 1.7, 95% CI: 1.0-2.8, p = 0.037) and external funding (OR: 2.1, 95% CI: 1.2–3.8, p = 0.01)
(Table 1). This is most likely explained by more funding opportunities, better background research
support, and the fact that English is the primary spoken language in these countries. However, our
multivariable analysis did not show any signi�cant difference among these countries compared to the
other ones. It should also be noted that most reviews are published in English or included English studies.
These results are supported by other studies that found that about 30% of corresponding authors of
protocols registered in PROSPERO are from the UK[2, 5].

Contrastingly, another study published in 2016 found that UK corresponding authors were only 16%, while
those of China were 21%. These results were based on searching the MEDLINE database[15].
Interestingly, China is demonstrating a rapid growth in the number of meta-analyses conducted, despite
being neither a developed nor an English-speaking country[16].

We found that protocols with external funding had a higher chance of being published than those with
internal funding. This result is consistent with that of Tsujimoto et al. (2017), who reported that
PROSPERO protocols that received funding were associated with better publishing chances[4]. Lack of
funding is also considered a barrier to publishing SRs[6]. However, in terms of quality, it was noticed that
reviews funded by internal sources, such as academic institutions, were of a higher quality than those
with external funding or those that failed to report funding status[17]. Our explanation for this issue could
be summarized in one crucial �nding, which is the correlation between funding and the number of team
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members. In 2017, Borah et al. demonstrated that increasing the number of authors results in increased
productivity[5].

Since it appears that a positive relationship between funding and quality has been established, protocols
databases should exercise more requirements on declaring funding sources. Several reports have shown
that 16.2% − 36% of SR/MA protocols fail to declare funding[2, 15, 18]. Our results revealed that about
20.4% of protocols have failed to report funding. More than 80% of JBI protocols failed to report funding.
On the other hand, 99% of PROSPERO protocols reported funding.

It is believed that systematic reviews need to be kept up to date[19]. In 2016, a study revealed that about
10% of published reviews are updated, and remarkably, 81% of these updates were just Cochrane SRs[15].
Another result from Oral Health Cochrane Systematic Reviews showed that 14.5% of all reviews have
been updated[20]. Univariate analysis reveals that there is a signi�cant correlation between updated
protocol and publication (OR = 1.6, 95% CI 1.0–2.60, p = 0.033), and that 33.6% of the published reviews
had updated protocols.

Updated protocols were associated with a change in the author list, but not associated with the time from
protocol registration to publication (Supplementary Fig. 1). Previously, it was found that a shorter time to
publication might result in higher chances of the review being updated, and that a longer time to
publication is often associated with the review having two published protocols, which hints at changes in
the review plan[3].

In this study, we noticed that only 61.46% of protocols resulted in publications. In other words, more than
one-third of the registered protocols either did not publish their results or are not yet �nished. A recent
study in 2018 found that about one-third of protocols did not have any publication within 3–5 years;
however, only 80 papers were analyzed in the study, which is a relatively small sample size[2]. Two other
studies found that this rate of nonpublication reached 12.4%, measured through a survey among
investigators, and a second study found that 26% of PROSPERO protocols did not have any publication
after 65 months of protocol registration[4, 6]. In 2008, a study found that 19.1% of Cochrane protocols
were unpublished[3].

In our study, Cochrane protocols had one of the lowest rates of publication at 57%. This could be
explained by the meticulous process that any Cochrane protocol or review must go through, and the
editorial process strategies employed by Cochrane that promote good reporting, such as the MECIR
standards[21]. JBI protocols had the lowest rate of publication, at only 55%. Many previous studies
reported that Cochrane reviews had higher quality reporting methods than non-Cochrane reviews, which
might take more time and reduce the overall chance of publication[15, 22]. A recent review suggests that
the overall quality of registered reviews is higher than that of non-registered reviews [23].

In our analysis, we found that the median number of authors in a review was 5. A previous study
estimated that at least 5 reviewers and an average of 67 weeks are required to complete a well-conducted
systematic review[5]. Page et al. (2016) also found that the median number of authors is 5 (IQR 4–6)[15].
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Two other studies have found that the number of authors is 7 (IQR 5–11) and 6. However, both of them
had some limitations, such as a small sample size or including protocols from only one database[2, 18].

It has been reported that the best methodological quality SR/MAs were conducted by groups of authors
with high levels of scienti�c experience, with a median h-index of 14[24]. In 2018, Schreiber et al. found
that higher academic rankings among academic physicians in different specialties were associated with
higher h-indices. On average, assistant professors have an h-index of 2–5, associate professors 6–10,
and full professors 12–24[13]. In our study, we found that the median h-index of corresponding authors in
protocols with published reviews was 9.5, while in unpublished protocols it was only 5. Since JBI is a
nursing protocol database, it was associated with the lowest median h-index among corresponding
authors.

We adopted a recent classi�cation of systematic reviews, published in 2018, in order to adequately
categorize various reviews’ protocols[7]. Interestingly, we discovered that most of the published protocols
belonged to the effectiveness group (78.3%). This result was supported by another study published in
2016, which found that about 55% of the SRs were classi�ed as therapeutic, 25% as epidemiology, 11%
as diagnosis/prognosis, and 10% as other[15]. Also, when reviews from the Cochrane databases were
compared to ones from high-impact journals in cancer, it was found that Cochrane reviews were less
likely to address questions concerning prognosis[25].

Remarkably, we found that 30.5% of the protocols in our random sample pool were registered in two
protocols databases. Previous studies have found a higher proportion of co-registration of protocols. 45%
of non-Cochrane protocols were published in both journals and PROSPERO[26]. 89.2% of protocols
published in ‘BMC Systematic Reviews’ were also registered in PROSPERO[18].

In boxplot-based analyses of several different scoring systems, we observed considerable impact factor-
like potential variability of publications between databases studied. The median scores of dual-published
papers did not have substantial variation from the broader sample medians, indicating that dual-
publication is not likely to in�uence the usage of a given article. However, individual databases such as
Cochrane and JBI often had substantial and potentially signi�cant deviations from the overall means.
While a small overall sample size may contribute to some of Cochrane’s deviation, caution should be
taken in selecting the database one uses to generate and obtain meta-analyses due to potential bias in
article quality and relevance to current topical discourse. Moreover, we found that 14.8% of the Cochrane
protocols were withdrawn, compared to the previously reported rate of 12.7% [3]. In the past decade, new
emerging journals have made it easier for authors to publish their SRs, even if there is already an SR on
the same topic published at the same time. This has resulted in a large number of overlapping studies,
and a previous study has estimated that about 67% of meta-analyses have at least one overlapping
meta-analysis within three years[27].

There were some limitations to our study. We did not cover all the registered SR protocols in 2013.
However, we performed a randomization of 100 Cochrane and PROSPERO protocols. Other studies have
included more variables like page count, certi�cate of insurance (COI), funding by the pharmaceutical
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industry, funding by academic institutions, randomized clinical studies (RCTs) as primary studies, meta-
analysis included, journal bibliometrics, author bibliometrics, and others[17], but these were not available
in PROSPERO records, so we could not adjust for them in our analysis. The main reasons reported for
non-publication were lack of time, overly broad SR scope, and few studies eligible for SRs, as well as
rejection[6].

Conclusion
Systematic review and meta-analysis studies require signi�cant attention and a careful literature review
before conducting them. Factors that increase chances of publication include a su�cient timeline, an
adequate number of quali�ed authors, and a good source of external or internal funding. Choosing the
most applicable database and periodically updating the review status is highly recommended to ensure a
chance of publication among the highest Citescore journals, since this type of publication is placed on
top of the hierarchy of evidence-based medicine and greatly in�uences clinical practice.
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Figure 1

Flow diagram for study scheme steps
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