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ABSTRACT 

Background 

The quality of systematic reviews and meta-analyses (SR/MAs) depends on the extent of the 

methods used. We investigated the methodological steps used by authors of SR/MAs of 

clinical trials via an author survey. 

Methods 

We conducted an email-based cross-sectional study by contacting corresponding authors of 

SR/MAs that were published in 2015 and 2016 and retrieved through PubMed database. The 

27-item questionnaire was developed to study the methodological steps used by authors when 

conducting a SR/MA and the demographic characteristics of the respondent.  Besides the 

demographic characteristics, methodological questions regarding the source, extraction and 

synthesis of data were included. 

Results 

From 10,292 emails sent, 384 authors responded and were included in the final analysis. 

Manual searches were carried out by 69.2% of authors, while 87.3% do updated searches, 

49.2% search grey literature, 74.9% use the Cochrane tool for risk of bias assessment, 69.8% 

assign more than two reviewers for data extraction, 20.5% use digital software to extract data 

from graphs, 57.9% use raw data in the meta-analysis, and 43.8% meta-analyze both adjusted 

and non-adjusted data. There was a positive correlation of years of experience in conduction 

of SR/MAs with both searching grey literature (P=0.0003) and use of adjusted and non-

adjusted data (P=0.006). 

Conclusions 

Many authors still do not carry out many of the vital methodological steps to be taken when 

performing any SR/MA. The experience of the authors in SR/MAs is highly correlated with 

use of the recommended tips for SR/MA conduct. The optimal methodological approach for 

researchers conducting a SR/MA should be standardized. 

Keywords: Systematic review, data extraction, meta-analysis, cross sectional study 
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Background 

Systematic review (SR) with meta-analysis (MA) is a method for combining all available 

evidence fulfilling pre-determined criteria to answer a pre-defined question [1]. It is 

recognized as being a crucial component of the practice of evidence-based medicine in order 

to obtain the highest level of evidence to formulate recommendations for clinical practice [2].  

Each systematic review with meta-analysis should be designed and planned carefully. It 

should involve a comprehensive method for extracting, combining and analyzing relevant 

data.  A wrong conclusion can be drawn if the data were extracted and handled inappropriately 

or the MA is conducted using inappropriate methods [3].  

SR/MA, as a growing field [4], may face methodological problems such as publication bias, 

which can affect the validity of a SR [3]. Moreover, when conducting a search, not all 

researchers use as many as possible of the relevant databases, and identify the related grey 

literature, i.e. reports not published in a journal or book [1]. Conference abstracts are 

recognized as being an important source of grey literature, and with the addition of other grey 

sources, account for approximately 10% of the literature included in SRs [1]. Depending on 

the research question, the importance of searching grey literature varies. Some SR/MAs rely 

more heavily on the inclusion of relevant grey literature than others.  

The quality of a SR/MA depends not only on the number of databases searched, but also on 

the search strategy and search terms used. Also, SR/MA researchers may apply restrictions to 

the language and period of publication, which may lead to the loss of many potential studies, 

so affecting the final estimate [5]. Inappropriate data handling, including dealing with missing 

data, is still often detected, and can induce substantial bias [2]. The quality of a SR/MA 

depends on the methods used to minimize bias. There are more than 100 scales for assessing 

study quality or risk of bias, and authors should choose the appropriate metric carefully [6]. 
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Using different quality scales can produce different results from the same study [7, 8]. 

Heterogeneity between the studies included in a MA, the so-called mixing of apples and 

oranges, represents another challenge that researchers face when pooling results from different 

studies [9]. Another major problem is that many researchers fail properly to interpret the 

results of their MAs [2]. 

While there may be no universal consensus adhered to by all authors of SRs, the methodology 

for conducting them is well developed and many guides for their conduct  are available [1, 10, 

11]. Notably, the Cochrane Handbook for Systematic Reviews of Interventions has defined 

procedures for addressing the methodological challenges in conducting SRs [1]. Apart from 

methodological guidelines, SR methodologists have developed and proposed reporting 

guidelines and quality assessment tools. A Measurement Tool to Assess Systematic Reviews 

(AMSTAR), AMSTAR-2, ROBIS, and Preferred Reporting Items for Systematic Reviews 

and Meta-Analyses (PRISMA) are the well-known tools to guide reporting [12-15].  

Previous studies suggest that there may be considerable variability in the methodological 

processes authors choose to adopt while conducting a SR [16, 17]. In order to gain further 

insight, our cross-sectional survey aimed to investigate those methodological approaches used 

by authors when conducting SR/MAs of clinical trials.  

Methods 

Study design 

We identified corresponding authors of SR/MAs that were published in 2015 and 2016 using 

the PubMed database. We retrieved 12,693 e-mail addresses using the search syntaxes 

("systematic review" or "systematic literature review" or "meta-analysis" or (Cochrane 

Database Syst. Rev)) and (trial or trials or randomized or randomised) (See Appendix 1 for 

the search strategy). After removal of duplicate e-mails, starting in 26 September 2016, we 

sent out an e-mail asking respondents to complete a questionnaire. This was successfully 
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delivered to 10,292 authors, after excluding non-deliverable e-mails due to outdated e-mail 

addresses. A reminder was sent after one, three, and six weeks and the survey closed after 8 

weeks (Figure 1) [18-20]. 

Questionnaire 

The 27-item questionnaire was developed based on an analysis of the existing literature 

(Appendix 2). The questions concerning the demographic and professional characteristics of 

the authors included; age, gender, specialization, years of experience with SR/MA, number of 

published SR/MAs, highest impact factor of any published SR/MA, and experience in 

extracting data for a SR/MA. Further questions asked about the searching of databases, the 

risk of bias assessment, and data extraction for SR/MA, as well as about data synthesis and 

methods of MA. The questionnaire was designed as a Google form and a link was attached in 

the e-mail (https://goo.gl/4Dddpj). One response was set up for each participant. The validity 

of the questionnaire was tested by three waves of exploratory trials, in each of which the 

questionnaire was distributed to 30 colleagues who have experience with SR/MA.  

Data analysis 

Data were collected onto a Microsoft Excel spreadsheet and analyzed using the R Statistical 

Language (R Foundation for Statistical Computing, Vienna, Austria). Descriptive statistics, 

including frequencies and percentages in addition to means and standard deviations, were 

computed to describe respondents' characteristics and responses. Univariate logistic 

regression models were used to test associations with the professional background of the 

respondent (experience in conducting SR/MAs for more than five years, having more than 

fourteen published SR/MA papers, and having a SR/MA paper published in a journal with a 

journal impact factor (JIF) more than 10) as well as with practical attitudes to literature search, 

data extraction, and MA, with odds ratios (ORs) and 95% confidence interval (CIs) being 

presented. A two-tailed P value <0.05 was used to define a significant correlation. 
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Ethical considerations 

The study strictly followed the Declaration of Helsinki [21]. We attached a cover letter to the 

email to inform participants about the survey objectives, that it would take approximately 10 

minutes to complete the questionnaire, and that their participation in the study was voluntary. 

All participants were given information about the contact person and they had the opportunity 

to discuss issues related to the survey or the research project by giving a feedback. The 

invitation e-mail clearly stated that responses would remain anonymous and confidential. The 

first question of the survey represented an informed consent to join in the study. The 

questionnaire itself did not collect personal information. An ethical approval was not required 

for such an anonymous web-based survey, because Ton Duc Thang University, Ho Chi Minh 

city, Vietnam waives the need for ethical approval requests for such studies. 

RESULTS 

Demographic and professional characteristics 

From the 10,292 e-mails sent, 385 responses were received. One response was omitted as most 

of the questions were incompletely answered, leaving 384 in the analysis shown in Table 1. 

The mean age of the participants was 44.0 ±11.6 and 258 (67.2%) were men. About half of 

the authors, 192 (50.7%), came from Europe, with internal medicine as the major 

specialization (49.0%). Among our respondents, there were 51 (13.5%) epidemiologists with 

some specialization in SRs. Over half the respondents (56.3%) had more than five years’ 

experience in conducting a SR/MA. The mean number of published SR/MAs by our 

respondents was 13.6 ± 32.9. There were 56.5% of participants who had published SR/MAs 

in journals with an impact factor higher than 5. Most of the corresponding authors, 368 

(95.8%), had experience in extracting data for MA. 

Table 1 here 

Searching information sources 
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As noted in Table 2, the majority, 241 (63.1%), of respondents searched three to five 

information sources, and nearly 45 information sources were mentioned as having been 

searched by at least one respondent.  These included ProQuest dissertations and abstracts, 

conference proceedings, grey literature databases and thesis sources. The proportions of 

respondents searching each information source are presented in Figure 2. The information 

source most often searched was PubMed or MEDLINE (99.7%) followed by EMBASE 

(76.6%), Cochrane library (76.3%), the Web of Science (WoS) (44.3%), CINAHL (36.5%), 

SCOPUS (30.7%), Google Scholar (29.4%), and PsycINFO (27.3%). 

Less than half of the respondents (n=171, 45%) always conducted a manual search, involving 

looking at references in relevant papers retrieved, in journal issues or in conference 

proceedings. As regards data extraction, 94.6% of respondents included all papers that 

appeared to be relevant. Also, 87.3% performed an updated search to include the most recent 

papers (Table 2). Significant positive associations were found between searching grey 

literature databases and whether researchers had experience in conducting SR/MAs for more 

than five years (OR=2.1, 95%CI [1.4 to 3.2], P<0.001) or had published more than 14 SR/MA 

publications (OR=2.6, 95%CI [1.5 to 4.2], P<0.001). There was no association between 

experience in conducting SR/MAs and either conducting a manual search or the number of 

information sources used in the search (Table 3). 

Table 2 here 

Table 3 here 

Risk of bias assessment 

There were 74.9% of the respondents who used the Cochrane tool to evaluate risk of bias in 

clinical trials. The remaining 25.1% reported using “other tools” and when asked to name 

those tools, the most frequent responses were: Downs and Black checklist, CONSORT, 

modified Jadad scale, and CAMARADES tool. 
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Data extraction 

As regards data extraction, using two reviewers was the most common approach used (by 

58.1%), then one reviewer extracting and another or more subsequently checking (30.2%), 

then using more reviewers (11.7%). Of the 376 respondents, 211 (56.1%) contacted the 

authors of the papers to obtain the original data if the data were represented only in figures 

and graphs. Only 77 researchers (20.5%) used software to extract data from figures and 

graphs.  Other 13 researchers (3.5%) indicated that extraction data from figures is unreliable. 

There were 75 researchers (19.9%) who did not know of or use such digital software. The 

regression analysis (Table 3) indicated that authors with ≥ 14 publications in SR/MA were 

more likely to extract the data using two or more independent reviewers (OR=1.9, 95%CI 

[1.05 to 3.3], P=0.03). In addition, those authors and authors with SR/MA papers published 

in a journal with a JIF >10 more frequently used digital software to extract data from figures 

(OR=2.4, 95%CI [1.4 to 4.1], P=0.002) and (OR=2.3, 95%CI [1.3 to 4.0], P=0.003) 

respectively (Table 3). 

Data synthesis 

Occasionally, authors did not report the difference between pre- and post-intervention in both 

intervention and control groups in clinical trials. Instead, they separately reported the pre- and 

post-intervention data (pre/post). Of those 364 authors responding to that question, 161 

(44.2%) reported previous knowledge about this and accounted for it in data extraction. Of 

these 161 researchers, 156 shared the way that they dealt with this data in the MA. Among 

these 156 authors, 25.6% used only post-difference values for each group, with 25% using 

pre- and post-difference values for each group with the correlation value. In addition, among 

the same 161 authors who have previous knowledge on pre/post data, 157 shared their practice 

when the only data available were the pre- and post-intervention values for each group without 

the correlation. Among these 157 authors, 53 (33.8%) chose to request the data from the 
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authors of the original articles. If there was no response from the original authors, 28 (17.8%) 

used a default correlation value of 0.5 and 32 (20.4%) conducted multiple analyses with 

correlation values ranging from 0.1-0.9. There were 44 authors (28%) who did not know what 

was meant by the correlation value.  

Of the total of 384 authors, 382 shared their experience in using raw data in MA.  Among the 

382, 221 (57.9%) preferred pooling the raw data, while 26 (6.8%) preferred pooling the 

analyzed results.  A total of 372 authors shared their experience in dealing with adjusted and 

unadjusted data. Among these, 58 (15.6%) meta-analyzed the unadjusted data alone, 118 

(31.7%) meta-analyzed the adjusted data alone, and 163 (43.8%) meta-analyzed both.  

One of the most controversial points when conducting a MA concerns repeating the control 

group data in subgroup MA, for example when the intervention group includes different doses, 

each with the same placebo control. Of the 384 responders, 350 answered the question on this. 

Of these, 275 (78.6%) do not do this because the same population cannot be pooled twice in 

one MA, and only the subtotal results should be meta-analyzed. In contrast, 75 (21.4%) 

wrongly pooled the same value twice in the same MA.  

Regarding use of correlations in MA, 370 authors shared their experience in Pearson 

correlations, of whom 96 (25.9%) reported using it, while 368 authors shared their experience 

in Spearman correlations, of whom 71 authors (19.3%) reported using it. Of the total of 384 

researchers, 190 answered the question regarding the combination of these two methods. 

Among these 190, 127 (66.8%) preferred using each method in two separate MAs, 23 (12.1%) 

preferred the combination of both methods, 34 (17.9%) use only Pearson’s method, and 6 

(3.2%) used only Spearman’s method (Table 4).  

There was a significant negative association between more than five-year experience in 

conducting SR/MA of the authors and pooling the same data twice in one MA (OR=0.3, 

95%CI [0.2 to 0.7], P=0.004). compared with authors with lower experience, authors with 
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more than 14 published SR/MA papers significantly preferred to use the raw data in the MA 

rather than the analyzed data (OR=1.8, 95%CI [1.1 to 3.0], P=0.03). Conducting other MA 

procedures was not associated with experience in conducting SR/MA (Table 3). 

Table 4 here 

Discussion 

Despite the presence of many guidelines and checklists concerning the methodology of 

SRs/MAs [12, 13, 22], the quality of published SR/MAs is variable and lacks consistency. 

[23-26]. Our study showed considerable variability in the methods that authors choose to 

adopt when conducting and reporting SR/MAs. Many authors still do not apply recommended 

methods. Thus, for example, authors fail to conduct manual searches for new studies, fail to 

update searches, carry out data extraction by only one reviewer, and report the same data twice 

in subgroup MA. 

In our survey, the five most common information sources searched were PubMed, EMBASE, 

Cochrane library, WoS and CINAHL. Three of these five information sources (EMBASE, 

Cochrane library, CINAHL) corresponded to the most frequently searched databases in 

reviews of physiotherapy [27]. However, authors in our survey use databases that are freely 

available (PubMed) rather than those requiring a paid subscription (EMBASE). Besides its 

free availability, PubMed has updated several features to facilitate more comprehensive 

searching [27]. Conducting a comprehensive literature search is central to reducing selection 

and publication bias in SRs [28].  

The number of databases and the quality of the search strategy are crucial for an effective 

literature search. In recent years, there is an increasing reliance on a range of databases or on 

the combination of different database including Medline and EMBASE, allied health 

databases (e.g., CINAHL and PsycINFO), and web-based searching to locate grey literature 

[29]. Some of the "databases" mentioned by the respondents are not exactly databases. This 
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indicates that not all SR authors have sufficient knowledge regarding search engines and 

information sources. Less than 50% of authors use manual searches, or “hand-searches”, based 

on reference lists of published papers and also possibly study relevant conference proceedings 

or specific journal issues [1, 30]. This is unsatisfactory as such additional searches are very 

important to retrieve reports missed from the electronic databases search and to overcome the 

problem of inadequate search strategies. Methods of manual searching can vary. Authors are 

not routinely expected to undertake manual searches of journal contents; however scrutinizing 

reference lists is recommended. One may expect to find significant correlations between 

searching grey literature or manual search and respondent characteristics indicating 

experience, such as having conducting SR/MA for more than five years, or having more than 

14 SR/MA publications. A previous study concluded that grey literature searching, adjusting 

terms and author-reported searching in SRs were sub-optimal and need to be improved [31]. 

Also, this study suggested that librarian involvement contributes to a comprehensive and 

reproducible search strategy to study identification and helps to produce high quality SR/MAs 

[31]. Another study stated that searching for grey literature with the help of a librarian would 

be easier [32]. The involvement of other experts, including statisticians can also affect quality. 

The tool used for quality assessment should cover all methodological criteria relevant to the 

validity and interpretation of the included papers, taking into consideration the design of the 

studies considered [33]. Several domains for detecting and controlling the risk and source of 

bias should be evaluated. In many SR/MAs of clinical trials, absence of allocation 

concealment and inadequate randomization and blinding were associated with overestimation 

of the effect. Pildal et al, who replicated a MA of 70 studies, found that more than two-thirds 

of papers, with an overall effect estimate favouring certain interventions, showed no 

significant effect estimate after excluding papers with inappropriate allocation concealment 

[34]. Among the different metrics, Cochrane proposed a robust tool for assessing risk of bias 
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of the included clinical trials [1, 35]. Although about 75.0% of the respondents used the 

Cochrane tool, we did not properly assess the usage of other metrics [25, 36, 37]. Most of the 

other tools mentioned by the authors are not risk of bias assessment tools, but tools for 

assessing the quality of reporting. Therefore, their usage for risk of bias assessment is 

inappropriate.  

Data extraction and handling is a fundamental step, and one of those that most determines the 

reliability of a SR/MA. Although a third (30.2%) of our respondents considered that only one 

reviewer was needed to extract the data of interest, they used other reviewers to check the 

extracted data to avoid potential bias, a procedure which is considered acceptable by 

AMSTAR [38]. Jones et al analyzed the data extraction methods in 34 Cochrane reviews and 

reported that it was carried out by two extractors independently in 30, by only one extractor 

in two, with two not stating the number of extractors [39]. Recently, some software packages, 

such as Plot Digitizer and Getdata Graph Digitizer [40], have become available to extract data 

represented only in graphs. Using such software for extracting data from figures was faster 

and provided higher interrater reliability [41]. However, those software solutions have not yet 

been incorporated into methodological guidelines, so it was unsurprising to find that only 

20.5% of authors used them.  

Turning now to methods of conducting MA, a widespread barrier for computing and 

calculating effect sizes (when extracting data from studies) is when crucial data, such as 

variances, standard deviations and standard errors, are not available from the study [42]. To 

try to cope with this, a large diversity of conversions and alternative formulations of effect 

sizes are available, many offered as computer packages [43]. Lajeunesse et al outlined a few 

simple imputation approaches that can be used to fill gaps in missing SDs when conversions 

are not possible [44]. These approaches include relying on resampling approaches to fill gaps, 

and estimating the coefficient of variation from the (complete) observed data. These 
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approaches should only be applied when data extraction from all the studies has been 

completed. These SD imputation tools include metagear, which provides two variations on 

Rubin & Schenker's (1991) ‘hot deck’ imputation approach and imputes only SDs that are 

nearest neighbours relative to their means (i.e. it imputes SDs from data with means of a 

similar scale) [45]. Another SD imputation tool is Bracken's (1992) method for filling missing 

information using the coefficient of variation from all studies with complete information, 

which is a strictly random hot deck imputation [46]. 

Handling and analyzing pre/post continuous data remains a point for debate as the data in each 

study that should be pooled is the effect estimate, not the post data, and usually the correlation 

is not present. Regarding this point, the responses of the authors were similar for the proposed 

solutions. Not many respondents chose to contact the authors of the original reports to get the 

data. Contacting the authors does not occur frequently in reviews due to the low and delayed 

response rates [47]. However, 28% of the surveyed authors did not know what the correlation 

means, which may reflect their not having faced this issue before.  

In MA, pooling the analyzed or estimated data is not recommended and may be misleading. 

In our case, only 6.8% used analyzed results. How to deal with adjusted or unadjusted data in 

MA is an issue that needs to be highlighted and further investigated. The percentage of authors 

who analyzed only adjusted data, only non-adjusted data, or both was 91.1%. Like meta-

regression, subgroup MA is a method for testing the effect of covariates on the overall effect 

estimate. However, a common mistake is repeating the control group data in subgroup MA 

when the cause of subgrouping relates to the nature of the intervention group (such as different 

doses), which leads to hyperinflation of the control group in the overall effect size. Among 

our respondents, the percentage of authors who indicated they do that is 21.4%. When the 

primary studies reported a correlation, the pooled effect size is the correlation coefficient. 
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Therefore, it is satisfactory to find that two thirds of our respondents chose to use both Pearson 

and Spearman correlations in separate MAs.  

A limitation of our study is the low response rate. However, since we contacted many potential 

participants, we still managed to get response from more than three hundred SR/MA authors. 

Many online surveys traditionally experience low response rates, which may result in selection 

bias and lower generalizability of results. Further, while SR/MA methodology has advanced in 

the years since Cochrane reviews first began to be published, our study did not choose to limit 

the search to reviews published since then.  

Although we conducted piloting of the questionnaire, some of the questions may have still 

remained unclear to respondents. Furthermore, our questions did not cover some aspects, such 

as changing inclusion and exclusion criteria, or even changing the main study question after 

the search revealed an inadequate number of studies (sample size). Some Cochrane SRs have 

been published with zero studies included. Moreover, we did not ask any question about the 

composition of the SR/MA team, for example whether or not it included specialists like 

librarians and statisticians. We focused more on how each step was done. Similarly, we did 

not include a question about participation in Cochrane reviews to compare Cochrane authors 

with non-Cochrane authors.  Furthermore, the absence of content analysis of published SRs is 

a limitation as it may provide more information compared to our survey. In the search strategy 

to identify SR/MAs in PubMed we did not choose to limit our search on publication date. This 

is one limitation of our study, as the methodology of SRs keeps evolving. 

Conclusion 

Many surveyed SR/MA authors indicated that they did not utilize many of the crucial 

methodological steps which should be considered in the conduct of an SR/MA. These 

insufficiently used methodological steps were: the manual and the updated search; data 

extraction by more than one reviewer independently; pooling the difference between both pre- 
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and post-treatment values in the MA; and avoiding including the same data twice in subgroup 

MA. The experience of the authors in doing SR/MAs is positively correlated with using the 

recommended procedures for conducting a SR/MA. Guidelines for optimal methodology for 

conducting SR/MAs remain to be defined and authors of such studies should be required to 

follow them. Journals should specify in their instructions for authors which methodological 

steps they expect to be reported in submitted SR/MAs 
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Table 1. Demographic and professional characteristics of responders 

Characteristics Number (%) 

Age (mean ± SD), n=360 44.0 ± 11.6 

Men, n=384 258 (67.2) 

European, n=379 192 (50.7) 

Specialty, n=379  

 Internal medicine 186 (49.0) 

 Surgery 94 (24.8) 

 SRs/statistics/epidemiology 51 (13.5) 

 Others 48 (12.7) 

Year of experience in SR/MA, mean (SD), n=378 8.6 (6.3) 

 >5 years’ experience  213 (56.3) 

Number of publications in SR/MA, (mean ± SD), n=375 13.6 ± 32.9 

Highest impact factor of published SR/MA, n=373  

 0 – 2 34 (9.1) 

 2 – 5 128 (34.3) 

 5 -10 124 (33.2) 

 10 -20 49 (13.1) 

 >20 38 (10.2) 

Experience in data extraction for SR/MA of clinical trials, n=384 368 (95.8) 

 Directly extracted 339 (88.3) 

 Instruct students to extract  29 (7.6) 

The data is represented by the number and percentage (%) or the mean ± standard deviation 

(SD). SR/MA: systematic review and meta-analysis.   
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Table 2. The results of search databases, risk of bias assessment, and data extraction 

for SR/MA. 

Variable Number (%) 

Number of databases used in SR/MA, n=382  

 1 – 2 44 (11.5) 

 3 – 5 241 (63.1) 

 6 – 10 75 (19.6) 

 >10 22 (5.8) 

Searched Grey Literature Databases, n=378 186 (49.2) 

Conduct a manual search, n=380  

 Always 171 (45.0) 

 Often 92 (24.2) 

 Sometimes 64 (16.8) 

 Seldom 35 (9.2) 

 Never 18 (4.7) 

While extracting the data, you accidentally found a new relevant paper. Did 

you include this paper via manual search or other sources? n=371 

 

 Yes 351 (94.6) 

 No 20 (5.4) 

Did you update the search to get more recent papers, n=370  

 Yes 323 (87.3) 

 No 47 (12.7) 

Tools used to evaluate the risk of bias of clinical trials, n=351  

 Cochrane Collaboration’s tool 263 (74.9) 

 Other (Downs & Black, CONSORT, MODIFIED JADAD, 

CAMARADES TOOL, Pedro, GRADE….) 

88 (25.1) 

Number of reviewers in a team to extract the data, n=384  

 One reviewer extracts it, another or more reviewers check it 116 (30.2) 

 Two reviewers extract it 223 (58.1) 

 Three reviewers extract it 20 (5.2) 

 Four or more reviewers extract it 25 (6.5) 

The original articles give the data in only figures or graphical 

representation, n=376 

 

 Contact authors to get raw data 211 (56.1) 

 I did not know there is a digital software to extract it 75 (19.9) 

 Use a digital software to extract it 77 (20.5) 
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 I did not extract it because I think the digital software is unreliable 13 (3.5) 

The data used in extracting the survival percentage. n=356  

 Raw data 118 (33.1) 

 Percentage estimated from Kaplan-Meier curve 50 (14.0) 

 I have never analyzed it 177 (49.7) 

 Other 11 (3.1) 

The data is represented by the number and percentage (%). SR/MA: systematic review and 

meta-analysis.   
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Table 3. Association of professional characteristics with good attitude in data extraction and MA 

procedures. 

Items 

Years of experience 

(>5 years) 

Number of publications 

(>14) 

Highest impact factor 

journals of published 

papers (>10) 

OR 95% CI P value OR 95% CI P value OR 95% CI P 

value 

Number of databases 

used (>6 databases) 
1 0.6-1.6 0.9 1.5 0.9-2.5 0.2 0.8 0.5-1.4 0.5 

Search Grey 

Literature Databases  
2.1 1.4-3.2 <0.001 2.6 

 

1.5-4.2 

 

< 0.001 1.3 0.8-2.0 0.4 

Performing manual 

search 
0.8 0.5-1.2 0.3 0.8 0.5-1.3 0.3 0.8 0.5-1.3 0.3 

Update the search to 

get more papers 
0.8 0.4-1.5 0.4 0.6 0.3-1.3 0.2 1.1 0.5-2.4 0.7 

Number of reviewers 

to extract the data 

(≥2) 

1.3 0.8-2.0 0.2 1.9 1.1-3.3 0.03 1.6 0.9-2.8 0.09 

Using digital 

software to extract 

data from figures  

1.6 0.9-2.7 0.07 2.4 1.4-4.1 0.002 2.3 1.3-4.0 0.003 

Pooled twice in one 

MA  
0.3 0.2-0.7 0.004 0.7 0.4-1.2 0.2 0.7 0.4-1.3 0.2 

Using raw data in 

MA 
1.5 0.99-2.26 0.05 1.8 1.1-3.0 0.03 1.2 0.8-2.0 0.4 

Meta-analyze both 

adjusted and 

unadjusted data 

0.8 0.5-1.2 0.3 0.9 0.5-1.5 0.7 1.0 0.6-1.7 0.8 

Combined Pearson 

and Spearman one 

meta-analysis 

0.99 0.4-2.4 0.98 1.2 0.4-3.3 0.7 0.7 0.2-2.1 0.5 

OR; Odds ratio. CI; confidence interval. MA; Meta-analysis 
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 1 

Table 4. Results of MA and data synthesis  

Variable Number 

(%) 

Know pre/post-intervention data and post-intervention data (Yes), n=364 161 (44.2) 

Investigating the efficacy of an intervention, and the pre- and post-intervention 

(pre/post) values for each group with the correlation value were not available, 

n=156 

 

 Used pre/post-difference values for each group 77 (49.4) 

 Used post values for each group 40 (25.6) 

 Used (pre/post) values for each group and use correlation value 39 (25.0) 

If the (pre/post) values for each group are the only data available but the 

correlation value is not available, what did you do? n=157 

 

 Request authors of original articles 53 (33.8) 

 Use a default correlation value of 0.5 if no response from authors 28 (17.8) 

 Analyze several tests with correlation values ranging from 0.1-0.9 if 

nonresponse from authors 

32 (20.4) 

 I do not know what is meant by the correlation value 44 (28) 

Using raw data (such as mean, SD) or analyzed results (such as p-values) in 

the MA, n=382 

 

 Use raw data 221 (57.9) 

 Use analyzed result 26 (6.8) 

 It is dependent on case by case 135 (35.3) 

MA of adjusted or non-adjusted data, n=372  

 Unadjusted data alone 118 (31.7) 

 Adjusted data alone 58 (15.6) 

 Meta-analyze both ways 163 (43.8) 

 Select data that have higher level of nominal significance 9 (2.4) 

 I don’t know adjusted and unadjusted data 24 (6.5) 

Repeating the same data of placebo in many subgroups when analyzing 

subgroup based on the concentration of the drug used, n=350 

 

 Yes 75 (21.4) 

 No, because the same population cannot be pooled twice in one MA. 

So the author should only perform subtotal results. 

275 (78.6) 

Ever extracted Pearson correlation for analysis, n=370 96 (25.9) 

Ever extracted Spearman correlation for analysis, n=368 71 (19.3) 
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Dealing with Pearson and Spearman correlation in the MA (combining or 

separating), n=190 

 

 Analyze each method separately in two MAs 127 (66.8) 

 Use only Pearson method 34 (17.9) 

 Combine both in one MA 23 (12.1) 

 Use only Spearman method 6 (3.2) 

The data is represented by the number and percentage (%). MA; meta-analysis; standard 

deviation  
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Figure legends: 1 

1) Figure 1. The flow chart of our study explaining the steps of data collection, handling, and 2 

reporting 3 

2) Figure 2: The proportions of respondents searching each database 4 
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