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Since its introduction in 1992, evidence-based medicine 
has received increasing attention (1). Moreover, the idea of 
setting out medical evidence hierarchically using a pyramid 
has played an essential role in policy-making (2). Taking 
the making of policy in clinical practice as an example, the 
policymakers need to systematically collect all evidence on 
a topic, evaluate evidence hierarchy and quality grading, 
and integrate potential patient benefits, in order to give the 
strength of recommendation for each treatment option. 
Among the various types of research, systematic reviews 
(SRs) and meta-analyses have occupied the top of this 
pyramid for good reason. However, SRs have received 
growing criticism in recent years, mainly due to its excessive 
surge and the growing number of low-quality SRs. A key 
reason for the rapid increase in the number of SRs in the 
literature is that evidence-based medicine has permeated 
many medical disciplines. Ioannidis et al. reported that 
between 1991 and 2014, the number of primary literatures 
tagged as SR in PubMed surged from 1,024 to 28,959, with 
a growth rate as high as 2,728% (3). However, this surge 
is considered to be misleading or a sign of overproduction, 
and has prompted criticism due to the suboptimal 
methodological rigor of many articles claiming to be SRs (3). 
Research has shown that only about 3% of SRs have good 
methodological quality, report result transparently, and have 
usable clinical evidence for making treatment decisions (4).  
Even SRs published in top medical journals are no 
exception, with only 1% of those published considered 
to be of high quality (5). A recent living SR targeting the 
problems with SRs further highlights many flaws in the 

conduct, methods and reporting of published SRs (6).
The reasons behind this lack of high-quality SRs likely 

include the increased demand for information integration 
in the era of big data, the difficulty in assuring sufficient 
effort and cost investment, a lack of professional training 
in conducting SRs, a lack of SRs-related expertise, and the 
challenge of not having enough collaborators [especially 
during the coronavirus disease 2019 (COVID-19) pandemic 
period]. Of these issues, the latter two (a lack of relevant 
expertise and having insufficient number of collaborators) 
are frequently encountered in our work as journal editors. 
In particular, these two issues are often reflected in the 
misclassification of different types of reviews (i.e., many 
articles that claim to be SRs are, in fact, not SRs) and the 
byline of only one author appearing in the SRs.

This commentary mainly aims to discuss these two 
issues from the perspective of journal editors and to give 
some suggestions on how these issues can be addressed to 
improve the quality of SRs.

Issues in the misclassification of review types

The reasons for reviews being misclassified are multifaceted. 
A lack of SRs-related expertise is one prevalent reason 
which is encountered during our editorial work. Authors 
usually do not have sufficient knowledge in identifying 
various reviews. For example, we have received manuscripts 
entitled “SR” in which the search strategy is not systematic 
at all (e.g., a search of a single database with a limited time 
frame and search terms) and the risk of bias assessment 
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is even omitted. Therefore, authors need to understand 
the definition and basic requirements of SRs, and the 
similarities and differences between types of reviews.

For the definition and requirements of an SR, the 
Cochrane Database of Systematic Reviews—the leading 
journal and database for SRs in healthcare—defines an 
SR of interventional studies as “a review that uses explicit, 
systematic methods to collate and synthesize findings of 
studies that address a clearly formulated question” (7). The 
core methodology includes: (I) determining the review’s 
scope and questions; (II) inclusion criteria and grouping 
for synthesis; (III) searching for and selecting studies; (IV) 
collecting data; (V) effect measures; (VI) bias and conflicts 
of interest; (VII) assessing risk of bias; (VIII) bias due to 
missing results; (IX) ‘Summary of findings’ tables and/
or GRADE; (X) interpreting the results (7). Therefore, it 
would be inappropriate to classify a review that omits key 
steps from the above methodology (e.g., steps III and VII) as 
an SR. It is our view that only articles that have performed 
an explicit and systematic search and integration (qualitative 
or quantitative), and that have objectively assessed the 
risk of bias of the papers included, have a rationale to be 
classified as an SR. 

Additionally, authors also need to be familiar with other 
classified reviews to avoid confusing the SRs with other 
types of reviews. To the best of our knowledge, there 
are no internationally accepted rules for distinguishing 
the various types of reviews at present. Grant et al. (8) 
recognized this problem more than a decade ago and 
defined the various types of reviews and their characteristics 
in detail. Nevertheless, Sutton et al. (9) found ‘frequent 
inconsistencies or overlaps between the descriptions of 
nominally different review types’. Bougioukas et al. (10) 
recently categorized overviews of reviews in health care into 
seven types based on methodological approach. Although 
the classification by Bougioukas et al. is on overviews 
of reviews, it has great value for us to classify a broader 
range of reviews. In this article, we briefly summarize the 
characteristics of the most frequently published types of 
reviews (Table 1).

Issues concerning the number of authors of an 
SR 

The other issue we would like to address is the difficulty 
of having enough collaborators. The Cochrane Database 
of Systematic Reviews has proposed that an SR should 
be conducted by a team, instead of a single reviewer, to 

minimize the possibility of errors (7). Similarly, the most 
used tool for assessing the quality of SRs, Assessing the 
Methodological Quality of Systematic Reviews (AMSTAR), 
mentions that “best practice for quality assessment with this 
tool requires two review authors to determine eligibility of 
studies for inclusion in systematic review” (11). Moreover, 
the Risk of Bias Assessment Tool for Systematic Reviews 
(ROBIS) also suggests that the risk of bias assessment, 
screening of titles and abstracts, and assessment of full-
text inclusion should involve at least two reviewers (12). 
Bougioukas et al. analyzed 1,558 healthcare-related SRs 
published between 2000 and 2020 and found that while 
the average number of authors was 5 (interquartile range, 
3–7), 48 articles (3.1%) had only 1 author (13). Puljak also 
declared that if an SR was conducted by a single author, it 
should not be called an SR and should be rejected by the 
journal editors (14). 

Among the manuscripts submitted to our journals, some 
SRs indeed have only one author. In such cases, the article 
is usually rejected. As we know, researchers who have 
limited resources may have to carry out the SRs alone, 
without incorporating two or more reviewers throughout 
the steps. A very common situation is the SRs by students, 
either as a course assignment or as a dissertation. Students 
who independently carry out an SR are essential for them 
to receive credits and degrees, yet looking for collaborators 
could lead to a collusion issue. The subsequent publication 
of such SRs is challenging. In our editorial work, we 
have also encountered some unique scenarios in which 
an SR has a sole author. For example, Kyzas explained 
his abundant experience in SRs, declared the potential 
risk of selection bias, and stressed that his results should 
be interpreted with caution (15). The author of another  
SR (16), Koscielny, emphasized that other collaborators 
had been engaged to reduce the bias in the methods 
section and credited them in the acknowledgments instead 
of the authorship.

SRs conducted by a single author indeed prompt 
concerns about their methodological quality and the 
reliability of their results. One study showed that on 
average, a single reviewer misses 8% of eligible reports, 
whereas paired reviewers do not miss any records (17). 
Furthermore, it has been reported that a single reviewer 
increases inaccuracy and decreases identification in 
eligibility of studies (18). Moreover, with a single reviewer, 
some bias in the results of quality appraisal of a study is 
inevitable. Therefore, whenever possible, authors should 
incorporate at least two reviewers when conducting an SR.
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Table 1 Characteristics of the most common types of reviews

Type Description Protocol
Methods Reporting 

guideline
Example

Search Quality appraisal Synthesis Analysis

Narrative 
review

A literature review is both a summary and an explanation 
of the complete and current state of knowledge on a 
limited topic, as found in academic books and journal 
articles; also known as a “literature review”

NA May or may not include comprehensive searching: narrative 
reviews are not always explicit in their methods

May or may not include quality 
assessment

Typically, narrative Analysis may be chronological, conceptual, 
thematic, etc. 

NA Liu et al.  
(PMID: 35434035)

Mini review A shorter review of topics that may be controversial or 
unresolved compared to a traditional review

NA May or may not include comprehensive searching: mini reviews 
are not always explicit in their methods

May or may not include quality 
assessment

Typically, narrative NA NA Korasidis et al. 
(PMID: 27826571)

Systematic 
review

Seeks to systematically search for, appraise, and 
synthesize evidence from primary studies, often adhering 
to guidelines on the conduct of a review

Yes (e.g., Cochrane 
Database of 
Systematic Reviews 
and PROSPERO)

Aims to conduct an exhaustive, comprehensive search: (I) 
definitely employing more than one database; grey literature 
should be included; (II) recommended supplementary search 
methods include hand searching, reference list checking, 
citation searching, and contact with experts

Assessment of the risk of 
bias of the included primary 
studies;  quality assessment may 
determine the inclusion/exclusion 
of studies

Typically, narrative 
with tabular 
accompaniment

(I) What is known; recommendations 
for practice; (II) what remains unknown; 
uncertainty around findings, recommendations 
for future research

PRISMA Pellicori et al. 
(PMID: 33704775)

Overview of 
reviews

Uses explicit and systematic methods to search for and 
identify multiple systematic reviews on a similar topic 
for the purpose of extracting and analyzing their results 
across important outcomes 

Yes (e.g., PROSPERO) (I) The unit of searching, inclusion, and data analysis is the 
systematic review; (II) managing overlapping systematic reviews

Assessment of the methodological 
quality/risk of bias of the included 
systematic reviews; also, risk of 
bias assessments for primary 
studies contained within the 
included systematic reviews

Typically, narrative 
with tabular 
accompaniment

There are two main ways to analyze outcome 
data: (I) summarizing outcome data: data 
should be extracted as they were reported 
in the underlying systematic reviews; (II) re-
analyzing outcome data: extracting relevant 
outcome data from the included systematic 
reviews and re-analyzing these data in a 
way that differs from the original analyses 
conducted in the systematic reviews

PRIOR Xiong et al.  
(PMID: 31838477)

Rapid review A type of knowledge synthesis, limited by time or 
resources, in which components of the systematic review 
process are simplified or omitted to produce information 
in a short period of time; also known as “rapid evidence 
synthesis”

NA (I) Should involve detailed negotiation between the review team 
and the client/customer regarding the scope and methods to 
establish how they will be delivered within the time available; 
(II) the search process may be abbreviated, or the appraisal, 
synthesis, or analysis stages removed or simplified

Time-limited formal quality 
assessment

Typically, narrative 
and tabular

The quantity of literature and the overall 
quality/direction of the effect of the literature

NA Nussbaumer-Streit 
et al.  
(PMID: 33959956)

Scoping 
review

Preliminary assessment of the potential size and scope 
of available research literature. Aims to identify the 
nature and extent of research evidence (usually including 
ongoing research); also known as a “scoping study”

Recommended  
(e.g., OSF)

Completeness of the search is determined by time/scope 
constraints; literature may include research in progress

NA Typically, 
tabular with 
some narrative 
commentary

Characterizes the quantity and quality of 
literature, perhaps by study design and other 
key features; attempts to specify a viable 
review

PRISMA-ScR Rellum et al.  
(PMID: 35070381) 

Living 
reviews

A type of reviews that continually incorporate relevant 
new evidence, when it becomes available

Depending on the type of revie. For example, for the living overview of reviews, it is recommended to (I) register the protocol on PROSPERO; perform searches, quality appraisal, synthesis, and analysis 
according to the methodological requirements of the overview of review; and follow the PRIOR reporting guideline; (II) update the review when new peer-reviewed evidence that significantly alters the direction or 
strength of original conclusions emerges

Khalili et al.  
(PMID 33326318)

NA, not applicable; PRIOR, Preferred Reporting Items for Overviews of Reviews; PROSPERO, International Prospective Register of Systematic Reviews; OSF, Open Science Framework; PRISMA, Preferred Reporting Items for Systematic reviews and Meta-Analyses; PRISMA-ScR, Preferred Reporting 
Items for Systematic reviews and Meta-Analyses for Scoping Reviews.
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Editors’ advice for carrying out a high-quality SR

Here, we give four recommendations for conducting a high-
quality SR, including advice on addressing the two issues 
mentioned above.

Conducting an SR with high standards is paramount to 
providing high-quality empirical evidence for decision-
making in health policy and practice

Any academics, clinicians, or health professionals 
conducting an SR should ideally receive SR-specific 
systematic training and guidance to ensure they have 
sufficient expertise. This process might include reading 
the Cochrane Handbook, attending well-rounded courses, 
and participating in hands-on training workshops. A study 
found that the inter-rater reliability was improved after 
intensive training in Cochrane’s risk of bias assessment (19).  
In addition, professionally trained personnel will have 
higher accuracy in SRs adjudication, while the potential for 
misclassification of review types can be reduced.

Furthermore, whenever possible, authors should register 
and develop a detailed protocol before conducting SRs. 
By doing so, authors can identify completed or ongoing 
research before conducting their SRs, which can avoid 
unintended duplication and redundancy. Creating a detailed 
protocol can also aid in clarifying the research question, 
developing a thorough and comprehensive search strategy, 
setting out clear eligibility criteria, etc. Furthermore, 
the publication of protocols minimizes the potential 
publication bias and prevents the masking of non-favorable 
clinical outcomes. Research shows that SRs with published 
protocols tend to be more transparently elaborated, as well 
as being of a higher quality (20). Authors are therefore 
strongly recommended to proactively and prospectively 
register their SRs in a relevant registry, such as Cochrane 
Database of Systematic Reviews, the International 
Prospective Register of Systematic Reviews (PROSPERO), 
the Registry of Systematic Reviews/Meta-Analyses in 
Research Registry, and the International Platform of 
Registered Systematic Review and Meta-analysis Protocols. 

Ensuring sufficient collaborators

Conducting an SR with high standards does not mean the 
necessity of having a large number of authors, but rather 
enough collaborators to carry out the key steps. An SR is a 
resource-intensive endeavor. Researchers need to recognize 

that some key stages, particularly the study selection, 
and quality appraisal, are best conducted by at least two 
reviewers. Even for the literature search that is usually 
conducted by one researcher (preferably an information 
professional or a librarian), there is a move towards peer-
review of search strategies, which would ideally include a 
second information specialist, though not mandated at this 
stage.

However, this does not mean that an SR with a single 
author is absolutely unreliable. Some SRs with only one 
author actually use at least two reviewers to conduct the 
key steps of SRs, but these collaborators are not involved in 
other work that would allow them to meet the criteria for 
authorship (16). Specifically, the International Committee 
of Medical Journal Editors (ICMJE) has clear eligibility 
criteria for authorship: those who are not involved in the 
conception, design, manuscript writing, or final approval 
of a manuscript should not be included in its author list. 
Of note, when more than one researcher is involved in 
an SR but only one meets the authorship criteria, the 
author should clearly acknowledge the other contributors 
and their corresponding contributions to the paper. For 
SRs conducted by a student, after completing the project 
independently and receiving credits or a degree, it is 
important to find collaborators to repeat and review the 
essential steps of the SR when possible before submitting 
the manuscript to an academic journal.

Making good use of automated tools to improve efficiency

Carrying out SRs is a time-consuming work. However, 
some researchers underestimate the effort required for 
conducting an SR, which can lead to delays and inability 
to complete the review. Many innovations and approaches 
are emerging to improve the efficiency of conducting SRs 
without compromising on reproducibility or accuracy, 
such as automation tools and other tools (e.g., tools 
catalogued in The Systematic Review Toolbox, http://
www.systematicreviewtools.com/). Study has proved that 
using tools has the potential to reduce the workload, save 
time, and maintain the methodological quality (21). In one 
case study, the average time spent on the review task by 
the automation team was far shorter than that spent by the 
manual team, but the error rates of titles, abstracts, and full-
text screening were similar in both groups (22). However, 
automated tools are not currently widely adopted, and 
much of the use is still based on experience delivery by self, 
colleagues, or peers. Even in studies with decent adoption 

http://www.systematicreviewtools.com/
http://www.systematicreviewtools.com/
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rates, automated tools are most often used in the screening 
phase, with less satisfactory adoption in other phases (23). 
Barriers that researchers reported mainly include difficulties 
in obtaining licensing, lack of knowledge and steep learning 
curve, technical issues, lack of support, mismatch to current 
workflow, values and practices, and insufficient trust in the 
tool (23,24).

In the future, broader use of automated tools for SRs 
may need a joint effort by multiple stakeholders. (I) As 
developers of automated tools, they need to ensure that 
the tools are as user-friendly as possible, by inviting more 
researchers to join early in the development process; also, 
ensure consistency with existing workflows, values, and 
practices as much as possible; shorten the learning curve 
by featuring step-by-step educational videos; and, provide 
a variety of handbooks of technical issues solutions. (II) As 
academic institutions and public platforms [e.g., Preferred 
Reporting Items for Systematic reviews and Meta-Analyses 
(PRISMA) website, academic societies, and public health 
websites], conduct research to generalize and promote the 
robustness of automated tools throughout the process of 
SRs. (III) As researchers, perhaps a mindset needs to be 
cultivated to balance between the temptation of existing 
experience and tools that take one out of comfort zone: 
are there any automated tools that can help me work 
more effectively when doing this new SR compared to my 
previous experience?

Reporting transparently and completely following reporting 
guidelines

For SRs, one of the most widely applied guidelines is 
PRISMA. Previous study has found an improvement in the 
quality and completeness of SRs reporting when authors 
adhere to the PRISMA guidelines (25). Authors who comply 
to the recognized guidelines also tend to project a good first 
impression upon submitting their articles to journal editors 
and reviewers. Authors can obtain more extensions for 
different types of SRs on the PRISMA website (http://www.
prisma-statement.org/Extensions/).

Summary

When conducting an SR, a lack of expertise and an 
insufficient number of collaborators are common barriers. 
However, these are not the rationales for lowering the 
quality of the SRs. An SR should be conducted to the 
highest possible standard. Any academic who performs an 

SR should ensure they have the relevant expertise, which 
can not only help to differentiate the SRs from other types 
of reviews but also make the results more clinically relevant 
and reliable. Furthermore, conducting an SR requires a 
sufficient number of collaborators to ensure the robustness 
of the results. Of note, the proper use of automation tools 
can help to overcome the workload-related challenges 
of conducting an SR. It must also be emphasized that 
reporting guidelines play a pivotal role in keeping the 
transparency for the publication of the SRs. Finally, as 
journal editors, we would like to remind authors that they 
are not alone; editors and reviewers are also their partners. 
Throughout the publication process, we all work together 
for high-quality evidence-based medicine.
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