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Abstract
Background: With the exponential growth of published systematic reviews (SR), there is a high potential
for overlapping and redundant duplication of work. Prospective protocol registration gives the opportunity
to assess the added value of a new study or review, thereby potentially reducing research waste and
simultaneously increasing transparency and research quality. The PROSPERO database for SR protocol
registration was launched ten years ago. This study aims to assess the proportion SRs of intervention
studies with a protocol registration (or publication) and explore associations of SR characteristics with
protocol registration status.

Methods: PubMed was searched for SRs of human intervention studies published in January 2020 and
January 2021. After random strati�ed sampling and eligibility screening, data extraction on publication
and journal characteristics; and protocol registration status was performed. Both descriptive and
multivariate comparative statistical analysis were performed.

Results: A total of 357 SRs (2020: n=163; 2021: n=194) were included from a random sample of 1267
publications. Of the published SRs, 38% had a protocol. SRs that reported PRISMA have higher odds of
having a protocol than publications that did not report PRISMA (OR 2.6; 95% CI: 1.20 to 5.69). SRs with a
higher journal impact factor, have a higher odds of having a protocol (OR 1.12; 95% CI 1.02 to 1.23). Of
the 19 SRs published in journals that endorse PROSPERO, 37% did not have a protocol. Most SR
protocols were registered in PROSPERO (n=129; 96%).

Conclusions: We found that only 38% of recently published SRs of interventions reported a registered or
published protocol. Protocol registration was signi�cantly associated with a higher impact factor of the
journal publishing the SR and a more frequent reporting of use of PRISMA guidelines. In some parts of
the world, SR protocols are more often registered or published than others. Further research is needed to
gain understanding of the bene�ts and informativeness of SRs protocols amongst different stakeholders,
to guide strategies to increase the uptake of SR protocol registration.

Protocol registration: osf.io/9kj7r/

Introduction
Events following the coronavirus disease 2019 (COVID-19) pandemic have underlined the realization that
societies form interconnected networks that are part of a global community. This is a realization that the
academic community has embraced for several decades (1). Collecting and reporting data in a
transparent manner, as well as sharing data through collaborative networks, belong to the fundamental
principles of Open Science (2). Closely related is the Open Access movement, which promotes free
availability of research output. Both Open Science and Open Access aim to improve research quality,
research data integrity, research data usage e�ciency, as well as societal impact and implementation of
academic research (3, 4).

https://archive.org/search.php?query=source%3A%22https%3A%2F%2Fosf.io%2F9kj7r%2F%22
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Prospective protocol registration in publicly accessible repositories increases transparency and research
quality. A priori protocols help researchers to prepare the research process, to choose appropriate
methods, and to specify the research questions and outcomes beforehand (5). Registration of protocols
facilitates thorough checking of review methods and reduces unnecessary duplication of research by
independent researchers (6, 7). Furthermore, risk of bias is minimized and potential academic misconduct
might be prevented (4). Besides these bene�ts, prospective protocol registration also serves clinicians,
patients, and policymakers. Clinical trial registration (i.e., ClinicalTrials.gov) informs patients and
clinicians about novel clinical interventions in the investigation phase (8). Also, trial registration may help
to prevent cover up of non-favorable clinical outcomes, thereby reducing publication bias and increasing
patient safety (4, 6).

In the era of evidence-based medicine, a number of organizations, including Cochrane, the Campbell
Collaboration, and the Joanna Briggs Institute have served the research and clinical community with high
quality evidence syntheses. These organization were among the �rst to enable public access to protocols
for systematic reviews (SRs). Although Cochrane reviews constitute a small fraction (7%) of all published
SRs (9), reviews from this organization are considered the ‘gold standard’ (10). A recent study reported
that on average 80 systematic reviews were published per day (9). Other research has found that 67% of
meta-analysis are overlapping, with in one of the topics a total of 13 overlapping meta-analyses (11).
This underscores the necessity of protocol registration for non-Cochrane reviews, that could potentially
reduce research overlap and duplication and thereby research waste and waste of public �nance (7, 12).
For this the Prospective Register of Systematic Reviews (PROSPERO) was launched in 2011, allowing
researchers from various disciplines to register protocols for SRs related to health care (10, 13).

Ten years after the launch of PROSPERO, the number of protocol registrations for systematic reviews is
increasing (10, 13). A limited number of studies has assessed SR protocol registration (10, 13–15). Most
of these studies, assessed whether a registered protocol resulted in a published SR (10, 13, 14). One
interesting exception is a study from 2015 that revealed that only 20% of the published SRs had a
registered protocol (15). Noteworthy is that most SRs with registered protocols were Cochrane reviews
(15). Hence, the proportion of SRs that have a registered protocol, ten years after the launch of
PROSPERO, is currently unknown.

Objectives
This study aims to assess the proportion SRs of intervention studies which have a registered or published
protocol. In addition, to gain more insight into factors associated with the availability of an openly
accessible protocol, we explored the association of SR characteristics with protocol registration or
publication status.

Methods
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The protocol of this study was registered on the Open Science Framework (OSF) on September 17th,
2021: osf.io/9kj7r/ (16). Reporting of this manuscript was informed by the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA) (17, 18).

Information sources
PubMed was searched for systematic reviews of interventions using the search �lter by health-evidence
Canada (19). Details on the search strategy are provided in Supplementary table 1. The search was last
carried out on July 2nd, 2021. From the records identi�ed by the search strategy, two random samples of
10% were drawn using simple random strati�ed sampling in EPPI-Reviewer. (20)

Eligibility criteria
Systematic reviews of human intervention studies were eligible for inclusion in this study if “systematic
review” or “meta-analysis” was explicitly stated in the title or abstract. To avoid selection bias of protocol
registration due to the global COVID-19 pandemic, we included records published in January 2020 or
January 2021. Either e-pub or journal publication date was used for selection, which did not match the
indexed publication date in PubMed for some of the studies (21). We had no restriction on language.
Non-interventional reviews, literature reviews, updates of reviews and umbrella reviews were excluded.

Study selection and data collection
The selection process and data collection were performed consecutively by a single author (either KvdB,
MG or CO). First, title and abstract were screened. When potentially eligible, full text was obtained and
further screened for inclusion. When all eligibility criteria were met, data extraction was performed by the
same author. Di�culties in study selection or data extraction were discussed by the authors until
agreement was reached.

Data were recorded in a piloted data extraction sheet in Microsoft Excel (version 16.54, 2021). We
manually extracted data on the characteristics of the SR publications (publication year, number of
authors, number of a�liations, funding, con�icts of interest statement, reporting of PRISMA and COVID-
relatedness). Additionally, the following details regarding protocol registration or publication were
extracted: database of protocol registration; if registration number was reported and correct; and where in
the article the protocol was mentioned (abstract, methods or other location). We identi�ed journals that
endorsed PROSPERO by consulting the website of PROSPERO (22) and assessed the number of SRs that
were published in these journals.

From Web of Science and the Journal Citation Reports, data were automatically retrieved for: topic of the
publication (Web of Science categories), journal, journal impact factor and journal of published protocol
(if applicable). As journals without indexation in the Science Citation Index Expanded (SCIE) or the Social
Science Citation Index (SSCI), have no impact factor, it was considered to be equal to zero.

Data synthesis and analysis
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The primary outcome for this study was the proportion of SR publications with a protocol registration or
publication. Characteristics of the reviews were quanti�ed using descriptive statistics. We used
frequencies and percentages for categorical variables. Mean and standard deviation were used for
normally distributed continuous variables and median and interquartile range if data were skewed.

For our secondary objective, multivariable logistic regression models were used to explore whether
characteristics between SR publications with a protocol vs. those without a protocol differed. All
statistical analyses were conducted in RStudio (23) and �gures were created using the ggplot2 package
(24).

Results
A total of 6669 records were identi�ed in our literature search (Fig. 1). A random sample of 1267 records
was screened and assessed for eligibility. Reasons for exclusion were publication date (i.e., in months
other than January), non-interventional studies (diagnostic or prognostic studies) or review types other
than systematic review (e.g., updated review, scoping review) or non-human studies.

In total, 357 publications were included for analysis (n = 163 for January 2020 and n = 194 for January
2021). Characteristics of the included SRs are portrayed in Table 1. Overall, 90% of SRs reported a COI
statement, 75% reported to use PRISMA guidelines and most SRs were either not funded (n = 132, 37%) or
had non-pro�t funding (n = 115, 32%). The included SR publications showed great variety in origin of the
corresponding author (Fig. 2, Supplementary Fig. 1), topics (n = 63, Fig. 3) and journals in which the
article was published (n = 280, Supplementary table 2). We identi�ed 19 (5% of total sample) journals in
our sample that explicitly endorses PROSPERO. For 17 publications, no topic category could be assigned.
The three most frequent topics were Surgery (n = 39); Pharmacology & Pharmacy and Medicine (n = 31);
and General & Internal (n = 28).

Table 1. Characteristics of included articles
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  All SRs SR with
protocol*

SR without
protocol*

Cochrane
Reviews

Total, n/N (%) 357 135/357 (38) 216/357 (61) 6/357 (1)

Year, n/N (%) 2020 163/357
(46)

54/163 (33) 106/163 (65) 3/163 (2)

2021 194/357
(54)

81/194 (42) 110/194 (57) 3/194 (1)

COVID related – Yes, N (%) 7 (2) 2 (1) 5 (2) 0 (0)

No. authors mean + SD 6 ± 3 6 ± 3 6 ± 3 5 ± 3

No. a�liations mean + SD 4 ± 3 4 ± 3 4 ± 3 4 ± 3

Funding source, N (%)        

No funding 132 (37) 50 (37) 79 (37) 3 (50)

Nonpro�t 115 (32) 45 (34) 67 (31) 3 (50)

Not reported 90 (25) 35 (26) 55 (25) 0 (0)

Not clear 13 (4) 3 (2) 10 (5) 0 (0)

For pro�t 7 (2) 2 (1) 5 (2) 0 (0)

COI statement – Yes, N (%) 324 (91) 122 (90) 196 (91) 6 (100)

PRISMA reported, N (%)        

Yes 270 (75) 117 (87) 153 (71) 0 (0)

No 53 (15) 10 (7) 39 (18) 4 (67)

Only in �ow-chart 34 (10) 8 (6) 24 (11) 2 (33)

Journal Impact Factor, mean 
+ SD

3.8 (2.6) 4.3 (2.7) 3.5 (2.5) 9.3 (0)

Journal endorses PROSPERO,
N (%)

19 (5) 6 (4) 7 (3) 6 (100)

Abbreviations: SR=Systematic reviews, COI=con�icts of interest, PRISMA= Preferred Reporting Items for
Systematic Reviews and Meta-Analysis, SD=standard deviation

* Both protocol registration or protocol publication was counted as ‘SR with protocol’. More detailed
information on protocol registration or publication is provided in results section.

Proportion of SRs with a protocol & differences with SRs without a protocol
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A total of 135 (38%) SRs had a protocol either registered, published or both and 6 (1%) were Cochrane
reviews (Table 1). The number of authors, a�lications, source of funding and COVID-19 relatedness were
similar between the SRs with and without a protocol. The percentage of SRs with a protocol was 42% in
2021 compared to 33% in 2020. Between the continents, percentages of SRs with a protocol varied from
25% (Asia) up to 61% (Australia). Several topic categories had ³50% SR publications with a protocol, such
as: Clinical Neurology; Psychiatry; Nutrition & Dietetics; Rehabilitation; Respiratory System; and Public,
Environmental & Occupational Health. As there is a great variety in topics, only those with more than �ve
publications are mentioned.

In SRs with a registered protocol, 87% reported to have applied the PRISMA guidelines. In contrast, in SR
publications without protocol registration, the percentage that reported the PRISMA guidelines was 71%.
The average journal impact factor was 4.6 (SD 2.6) for SRs with a protocol and 3.9 (SD 2.3) for those
without a protocol. A total of 29 reviews were published in journals that were not indexed in the SCIE or
SSCI. Of those reviews, 7 had a protocol and 22 did not have a protocol. Of the SRs published in
PROSPERO-endorsed journals, 37% (7 of 19) did not have a registered or published protocol.

A multivariable logistic regression was �tted including year of publication, number of authors, number of
a�liations, funding, COI, PRISMA, journal impact factor and continent (Supplementary table 3). Cochrane
Reviews (n=6) were excluded from this analysis. Factor that were related to protocol registration or
publication were; reporting of PRISMA (reported vs. not reported), journal impact factor and Asia as
country of origin (versus Europe) (McFadden R2=0.09, p<0.001). Publications that reported PRISMA have
higher odds of having a protocol than publications that did not report PRISMA (OR 2.6; 95% CI: 1.20 to
5.69). SRs with a higher journal impact factor, have a higher odds of having a protocol (OR 1.12; 95% CI
1.02 to 1.23). Publications from Asia had a lower odds of having a protocol (OR 0.37; 95% CI 0.20 to 0.69,
reference category= Europe).

Protocol registration or publication

In Cochrane reviews, protocol registration is reported in a speci�c section of the publication, in which
deviations from the protocol are clari�ed. In line with Cochrane instructions, in the six Cochrane reviews
from our study sample, protocol registration was not reported in the abstract or methods section of the
publication.

From the non-Cochrane review publications with a protocol (n=135), 96% (n=129) had protocol
registration alone and 4% (n=5) had both registered and published their protocol. One SR had a published
protocol. Protocols were published in four different journals and one protocol was posted on the National
Institute for Health and Care Excellence (NICE) website (Supplementary table 4). Note that Cochrane
reviews (n=6) and the one SR with protocol publication alone are not presented in Table 2.

Most SR publications reported protocol registration either in the methods section (76%) or both in the
abstract and methods (19%) (Table 2). Three SR publications reported information on protocol
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registration solely in the abstract (2%). Other sections in which protocol information was reported were: at
the end of the article (n=4), the introduction (n=1) or in the supporting information (n=1).

To date, several databases for protocol registration are available. PROSPERO was the �rst database
established speci�cally for protocols of systematic reviews. In our study, PROSPERO was predominantly
used for protocol registration (n=129; 96%). Other databases that were used are OSF (n=3; 2%), the
International Platform of Registered Systematic Review and Meta-Analysis Protocols (INPLASY) (n=1;
1%) and the Research Registry (n=1; 1%). As a correct identi�er or registration number is key for protocol
retrieval, we assessed the number of publication with a correct registration number. Almost all
publications reported a registration number (n=128; 96%), and most of those registration numbers were
correct (n=119). Eleven publications (8%) provided a direct URL to the protocol.

Table 2. Characteristics of SRs with protocol registration

Items  With protocol registration

(N=134)

N (%)

Where is protocol registration or publication reported  

Abstract 3 (2)

Methods 102 (76)*

Abstract & methods 25 (19)^

Other 4 (3)

Database of protocol registration  

PROSPERO 129 (96)

OSF 3 (2)

Other 2 (2)

Registration number reported, Yes 128 (96)

Abbreviations: PROSPERO= Prospective Register of Systematic Reviews, CDSR= Cochrane Database of
Systematic Reviews, OSF=Open Science Framework

* Besides reporting protocol registration in the methods, one SR reported it in supporting information as
well

^ Besides reporting protocol registration in the abstract and methods, one SR reported it at the end of the
article as well
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Discussion
We found that 38% of recently published SRs of interventions reported a registered or published protocol.
Protocol registration was signi�cantly associated with a higher impact factor of the journal publishing
the SR and a more frequent reporting of use of PRISMA guidelines.

Compared to other studies, we observed a high percentage (38%) of interventional SRs with registered
protocol. Studies dating in 2018 and 2021 reported 17%-20% of SRs with a registered protocol (15, 25).
These two studies included different types of SRs, namely SRs of randomized controlled trials (15) and
SRs of environmental studies with (non-)human intervention(25). The difference in observed proportions
of protocol registration might therefore be explained by the earlier publication date of study, the research
topic, or a combination of both.

In line with the studies of Ge et al. (2018) and Allers et al. (2018), we showed that SRs with a registered
protocol were more likely to be published in journals with a higher impact factor and revealed higher
quality of reporting (13, 15). In contrast with Ge et al. (2018), we did not �nd a associating between
�nancial sponsorship and protocol registration. Interestingly, the number of SRs that reported the use of
PRISMA in our sample was high for both SRs with a protocol (87%) and without a protocol (71%)
compared with previous research (13).

It is remarkable that 71% of SRs without a protocol reported using PRISMA, but did not follow the
directive of PRISMA that SRs should report on protocol registration or publication. A possible explanation
is that PRISMA guidelines are more often consulted during the manuscript writing process than during
the designing (and protocol writing) phase of the SR. This is supported by a recent survey study showed
that almost 45% of researchers, who have written a SR between 2010-2016, have never registered a SR
protocol (26). Most common reasons for not registering were: lack of knowledge on bene�ts or process of
protocol registration, lack of time and non-mandatory requirement (26).

In 2005, the International Committee of Medical Journal Editors (ICMJE) has introduced mandatory trial
registration guidelines for clinical trials on human subjects (27). No such requirement exists for SRs. Even
though some journals and organisations have endorsed protocol registration in PROSPERO, our results
show that one-third of SRs published in these journals did not have a protocol. Hence, recommendations
in author guidelines are insu�cient to effectively implement prospective SR protocol registration. High
quality journals have the responsibility to uphold and continuously increase their quality standards to
ensure high publication quality. Only after mandating registration of trials by the ICMJE, other journals
followed and the uptake of trial registration increased. Journal and publishers could ful�ll a pioneer role
in raising quality standards by making protocol registration a mandatory requirement for publication.
Furthermore, they could include protocol registration part of the peer-review process. Protocol registration
awareness could be enhanced by introducing a mandatory protocol registration item in the abstract.

Preregistration of studies, which is similar to the Cochrane registration process, is adopted by some
journals. During this process research articles undergo peer review at the study design or protocol stage
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(28). For Cochrane reviews, the scope of the proposed review and skills and experience of the proposed
author team have typically been evaluated beforehand (29). This provides an opportunity for feedback
and support in the designing phase of the review to increase SR quality.

In the context of the Open Science movement, the scienti�c community and journals need to navigate
between recommendation versus obligation of protocol registration to strike a balance between
transparency and quality on the one hand and researchers’ time investment on the other. From the
perspective of patients and guideline developers, high quality, non-biased SRs are required for optimal
clinical care and patient treatment for the reason that SRs and meta-analyses, more often than single
clinical trials, directly inform medical guidelines and thereby medical treatment decisions.

Together, our results stress the need for further efforts to communicate the value of SR protocol
registration more effectively, not only among researchers, but also among journal editors and peer
reviewers. To guide further efforts to highlight the value of SR protocol registration, research is needed to
gain understanding of the bene�ts and informativeness of SRs protocol registration amongst different
stakeholders (researchers, journal editors, peer reviewers, policy makers, the public, clinicians, patients).

Strenghts & limitations

A strength of our study is that we have assessed protocol registration from a sample of published SRs.
This in contrast with most previous studies, that have predominantly assessed SR protocol registration
through PROSPERO records (13, 14, 30, 31). However, a limitation of this approach is that some
publications might not have reported protocol registration in their manuscript. Aller et al. found that
12.5% of SRs with a protocol, did not report protocol registration or publication. We haven’t assessed
whether this is the case in our sample and whether the proportion of intervention SRs with protocol
registration we observed is an underestimation. When SR publications do not refer to the protocol, some
of the bene�ts of protocol registration may be lost.

Another limitation is the single author selection and data extraction process. Through clear in- and
exclusion criteria and well-de�ned items for data extraction, risk for errors and potential biases was
minimized. Additionally, any di�culties in selection or data extraction were discussed amongst the
researchers and a sample of the extracted data was checked.

Lastly, the generalizability of our study is limited, as we only included SRs of health care interventions.
Protocol registration status might be different for other types of reviews (e.g., diagnostic, prognostic) and
remains to be assessed in future research.

Conclusions
We found that only 135 out of 357 (38%) recently published interventional SRs had a protocol either
registered or published. Our results did show that a higher journal impact factor and more frequent
reporting of PRISMA guidelines was positively associated with protocol registration or publication.
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Noteworthy, is that the continent with the highest number of published SRs (Asia) has the lowest
proportion (25%) of SRs with protocol registration.
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Figure 1
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Page 16/16

*Indexed publication date in January 2020 or January 2021

^Extracted publication date (either e-pub or journal publication date) in January 2020 or January 2021

Figure 2
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