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Abstract

     The main advantage of systematic review (SR) over other review types, such as narrative review, is its transparent and rig-
orous approach to minimize bias and ensure future replicability. Reproducibility, comprehensiveness, and transparency are the 
3 keys to minimize bias. Reproducibility and transparency are deemed more important than comprehensiveness as missing 
literature may be identifiable from a reproducible and transparent SR lacking comprehensiveness but missing literature cannot 
be identified from a comprehensive SR lacking reproducibility and/or transparency. Hence, a SR lacking reproducibility and/
or transparency is a narrative review. Several studies on published SRs report poor reproducibility and transparency. Here, we 
examine a sample of 100 SRs published in 2023 and indexed within PubMed for reproducibility and transparency on 10 criteria 
- 7 for reproducibility and 3 for transparency. In terms of reproducibility, our results show that only 31 SRs gave sufficient infor-
mation for reconstructed searches in PubMed to yield search results within 10% of the hits reported. In terms of transparency, 
none of the SRs provided the full list of search results and only 5 SRs provided sufficient information to determine which study 
is excluded by which exclusion criterion. Hence, our results support previous studies reporting poor reproducibility and trans-
parency in SRs. We propose that search URLs should be given whenever possible, and the full list of search results with inclusion 
/ exclusion analysis should be given in all cases.

Introduction

     With increasing research papers published, reviews are necessary to summarize and synthesize the field periodically. The process 
of selecting source materials for inclusion results in 2 major classes of reviews - narrative review, and systematic review (SR). A 
narrative review is less formal than a SR as it does not require the presentation of reporting methodology, search terms, databases 
used, and inclusion and exclusion criteria [1]. The first SR is likely a 1753 paper by James Lind reviewed all the previous publications 
about scurvy [2]. The aim of a SR [3] is “to collate all the empirical evidence that fits pre-specified eligibility criteria in order to answer a 
specific research question. It uses explicit, systematic methods that are selected with a view to minimizing bias, thus providing more reli-
able findings from which conclusions can be drawn and decisions made (Antman et al 1992, Oxman and Guyatt 1993). Systematic review 
methodology, pioneered and developed by Cochrane, sets out a highly structured, transparent and reproducible methodology (Chandler 
and Hopewell 2013).” Hence, SRs are less prone to bias compared to narrative reviews [4], a view echoed by Mallett et al [5]. However, 
each has their own purpose and are complementary to each other [6]. The mindset between SR and narrative review is explained by 
Siddaway et al. [7] quoting Baumeister [8] - a SR adopts the mindset of a judge and jury who evaluate the evidence to render the fair-
est judgment possible, whereas a narrative review adopts the lawyer’s approach to make the best case for one side of the argument. 
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Hence, introduction section of an article is usually narrative rather than systematic.

     The 3 keys to minimize bias are reproducibility, comprehensiveness, and transparency; as the quality of a SR is only as good as its in-
cluded studies [9]. Reproducibility is the ability to reproduce the search results within 10% of the number of results from the original 
search using the search descriptions [10, 11]. Comprehensiveness is the completeness of all relevant literature on a specific research 
question or topic [12-14]. Transparency is to define inclusion / exclusion criteria unambiguously, and the reason for each article’s 
inclusion or exclusion [7, 15-17]. Reproducibility and transparency are more important than comprehensiveness - missing literature 
may be identifiable from a reproducible and transparent SR lacking comprehensiveness but missing literature cannot be identified 
from a comprehensive SR lacking reproducibility and/or transparency. A SR lacking reproducibility and/or transparency is a narrative 
review. Several studies on published SRs report poor reproducibility [10, 11] and transparency [16, 17]. Therefore, in this study, we 
examine a sample of SRs published in 2023 and indexed within PubMed for reproducibility and transparency. Our results show that 
only 31% of the PubMed reconstructed searches in PubMed were within 10% of the hits reported, and only 5% of the SRs show which 
articles are excluded under which exclusion criteria. More importantly, none of the SRs provided the full list of search results and only 
5 SRs provided sufficient information to determine which study is excluded by which exclusion criterion.

Methods

    A search on PubMed was performed on January 26, 2024; using “systematic review[title]” as search term1 with 3 filters; namely, 
(a) date range between January 1 to December 31 of 2023, (b) SR as article type, and (c) free full text availability; and returning the 
first 99992 hits as the maximum number of hits returned using Entrez ESearch function [18, 19]. 100 SRs were randomly sampled for 
evaluation on a set on 10 criteria. Reproducibility of search for each article [10, 11] was determined by 7 criteria; namely, (a) whether 
the date of search is given, (b) whether the database of search was given, (c) whether the full search term(s) including fields and/or 
Boolean operators were given, (d) whether the date range of the search was given, (e) whether the search URL was given, (f) whether 
it was possible to repeat the search based on description of search strategy or search URL, and (g) whether the number of hits obtained 
was within 10% of that reported in the original article. Transparency [7, 15-17] was determined by 3 criteria; namely, (a) whether the 
full list of hits was given, (b) whether the inclusion / exclusion criteria were unambiguous, and (c) whether it was possible to deter-
mine which article was excluded by which exclusion criterion. 95% confidence interval of percentages were calculated using Wilson 
score interval method [20], which is an improvement over normal approximation [21, 22].

Results and Discussion

     Our PubMed search yield 10243 hits; of which, 9999 hits were collected. Of these 9999 hits, 100 were randomly selected for analysis 
using 10 criteria of reproducibility [10, 11] and transparency [7, 15-17]. The results are summarized in Table 1.

    In terms of reproducibility, our results show that all 100 (95% CI: 96.30% to 100.00%) SRs gave the database searched but only 
91 (95% CI: 83.77% to 95.19%) SRs gave actual search terms; and only 76 (95% CI: 66.77% to 83.31%) SRs gave the date range for 
search, with only 23% (95% CI: 15.84% to 32.15%) showing the date when the search was performed. Nevertheless, we are able to 
repeat all PubMed searches based on the description given. Only when it is possible to re-perform the search by either using search 
URL or reconstructing the search from description of search strategy, then the accuracy of search (in terms of the number of returned 
hits) is meaningful. Our results show that only 31 (95% CI: 22.78% to 40.63%) of the re-performed search yield results within 10% of 
number of hits reported. This result is consistent with poor search reproducibility reported by other studies [11, 23, 24]. An important 
reason for lack of search reproducibility is that the search URL is not given in all 100 (95% CI: 0.00% to 3.70%) of the examined SRs, 

1.	 https://pubmed.ncbi.nlm.nih.gov/?term=%22systematic+review%22%5btitle%5d+AND+meta-analysis%5btitle%5d&filter=simsearch2.
ffrft&filter=pubt.systematicreview&filter=dates.2023/1/1-2023/12/31

2.	 https://eutils.ncbi.nlm.nih.gov/entrez/eutils/esearch.fcgi?db=pubmed&term=%22systematic+review%22%5btitle%5d%20AND%20me-
ta-analysis%5btitle%5d%20AND%20%22free%20full%20text%22%5bfilter%5d%20%22systematic%20review%22%5bfilter%5d%20
AND%20(%222023/1/1%22%5bPDAT%5d%20:%20%222023/12/31%22%5bPDAT%5d)&retmax=9999

https://pubmed.ncbi.nlm.nih.gov/?term=%22systematic+review%22%5btitle%5d+AND+meta-analysis%5btitle%5d&filter=simsearch2.ffrft&filter=pubt.systematicreview&filter=dates.2023/1/1-2023/12/31
https://pubmed.ncbi.nlm.nih.gov/?term=%22systematic+review%22%5btitle%5d+AND+meta-analysis%5btitle%5d&filter=simsearch2.ffrft&filter=pubt.systematicreview&filter=dates.2023/1/1-2023/12/31
https://eutils.ncbi.nlm.nih.gov/entrez/eutils/esearch.fcgi?db=pubmed&term=%22systematic+review%22%5btitle%5d%20AND%20meta-analysis%5btitle%5d%20AND%20%22free%20full%20text%22%5bfilter%5d%20%22systematic%20review%22%5bfilter%5d%20AND%20(%222023/1/1%22%5bPDAT%5d%20:%20%222023/12/31%22%5bPDAT%5d)&retmax=9999
https://eutils.ncbi.nlm.nih.gov/entrez/eutils/esearch.fcgi?db=pubmed&term=%22systematic+review%22%5btitle%5d%20AND%20meta-analysis%5btitle%5d%20AND%20%22free%20full%20text%22%5bfilter%5d%20%22systematic%20review%22%5bfilter%5d%20AND%20(%222023/1/1%22%5bPDAT%5d%20:%20%222023/12/31%22%5bPDAT%5d)&retmax=9999
https://eutils.ncbi.nlm.nih.gov/entrez/eutils/esearch.fcgi?db=pubmed&term=%22systematic+review%22%5btitle%5d%20AND%20meta-analysis%5btitle%5d%20AND%20%22free%20full%20text%22%5bfilter%5d%20%22systematic%20review%22%5bfilter%5d%20AND%20(%222023/1/1%22%5bPDAT%5d%20:%20%222023/12/31%22%5bPDAT%5d)&retmax=9999
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Criteria Type Criteria Percentage Upper 95% CI Lower 95% CI
Reproducibility Date of Search Given 23% 15.84% 32.15%

Database Given 100% 96.30% 100.00%
Search Terms Given 91% 83.77% 95.19%
Date Range Given 76% 66.77% 83.31%
Search URL Given 0% 0.00% 3.70%
Ability to Repeat Search 100% 96.30% 100.00%
Number of hits within 10% of Reported (PubMed) 31% 22.78% 40.63%

Transparency Full List of Hits Given 0% 0.00% 3.70%
Unambiguous Inclusion / Exclusion Criteria 95% 88.82% 97.85%
Determine Which Article is Excluded by Which 
Exclusion Criterion

5% 2.15% 11.18%

Table 1: Summary of Results. 

leading to potential discrepancies in the interpretation of search strategy which eventuates to different implementation of the search. 
This is supported by Chin et al [24] in 2022 suggesting that only 22% reported the reviews gave the full Boolean search logic. Hence, we 
propose that search URLs should be given whenever possible, as search URL represents the actual implementation of search strategy. 

     After obtaining the search results and in view of transparency, the full list of search results should be provided for both verification 
and as baseline for inclusion / exclusion as the reason for including or excluding a study is important [16, 25]. However, none of the 
100 (95% CI: 0.00% to 3.70%) examined SRs provided the full list of search results. Hence, the search results cannot be objectively 
verified. Next, a set of unambiguous inclusion / exclusion criteria must be applied to all studies [26], and our result shows that 95 SRs 
(95% CI: 88.82% to 97.85%) meet this criteria. Nevertheless, given that none of the examined SRs provide a full list of search results, 
it is not unexpected that only a minority of the examined SRs - 5 SRs (95% CI: 2.15% to 11.18%) - provided sufficient information to 
determine which study is excluded by which exclusion criterion [16, 25]. Taken together, our result suggests a severe lack of transpar-
ency in the inclusion and exclusion of identified studies; hereby, propose that the full list of search results with inclusion / exclusion 
analysis should be given in all cases.

Conclusion

    Our results support previous studies reporting poor reproducibility and transparency in SRs. Of the 100 examined SRs, only 31 
SRs gave sufficient information for reconstructed PubMed searches yield search results within 10% of the hits reported, and only 5 
SRs provided sufficient information to determine which study is excluded by which exclusion criterion. We propose that search URLs 
should be given whenever possible, and the full list of search results with inclusion / exclusion analysis should be given in all cases.

Supplementary Materials

     Data file for this study can be downloaded at https://bit.ly/SR_Reproducibility_Transparency.
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