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Background: High-quality systematic reviews (SRs) require rigorous approaches to identify, 

appraise, select, and synthesize research evidence relevant to a specific question. In this study, 

we evaluated the association between two steps in the conduct of an SR – restricting the search 

to English, and author contact for missing data – and the overall credibility of a SR.

Methods: All SRs cited by the Endocrine Society’s Clinical Practice Guidelines published 

from October 2006 through January 2012 were included. The main outcome was the overall 

A Measurement Tool to Assess Systematic Reviews (AMSTAR) score, as a surrogate of SR 

credibility. Nonparametric Kruskal–Wallis tests and multivariable linear regression models 

were used to investigate the association between language restriction, author contact for missing 

data, and the overall AMSTAR score.

Results: In all, 69 SRs were included in the analysis. Only 31 SRs (45%) reported searching 

non-English literature, with an average AMSTAR score of 7.90 (standard deviation [SD] =1.64). 

SRs that reported language restriction received significantly lower AMSTAR scores (mean =5.25, 

SD =2.32) (P,0.001). Only 30 SRs (43%) reported contacting authors for missing data, and 

these received, on average, 2.59 more AMSTAR points (SD =1.95) than those who did not 

(P,0.001). In multivariable analyses, AMSTAR score was significantly correlated with lan-

guage restriction (beta =-1.31, 95% confidence interval [CI]: -2.62, -0.01, P=0.05) and author 

contact for missing data (beta =2.16, 95% CI: 0.91, 3.41, P=0.001). However, after adjusting for 

compliance with reporting guidelines, language restriction was no longer significantly associ-

ated with the AMSTAR score.

Conclusion: Fewer than half of the SRs conducted to support the clinical practice guidelines 

we examined reported contacting study authors or searched non–English literature. SRs that 

did not conduct these two steps had lower quality scores, suggesting the importance of these 

two steps for overall SR credibility.

Keywords: evidence-based medicine, research design, validity, quality of evidence

Introduction
Systematic reviews (SRs) are the foundation of evidence-based medicine and the best 

way to summarize the highest level of evidence that guides clinicians, patients, and 

other stakeholders in decision making. With the intention to minimize bias in the selec-

tion and appraisal of individual studies, SRs employ rigorous approaches to identify, 

appraise, select, and synthesize research evidence relevant to a specific question.

However, like other types of study design, not all SRs are credible. An SR with 

lower credibility can distort evidence. Several authorities and organizations have 

provided guidance to improve the quality of conducting SRs,1–3 such as the Cochrane 

Collaboration, the Agency for Healthcare Research and Quality (AHRQ), and the 
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Institute of Medicine (IOM). A user’s guide for interpreting 

and applying the results of SRs has also been developed.4 

Checklists and instruments specifically designed to appraise 

SRs have also been developed.5–11 For example, A Measure-

ment Tool to Assess Systematic Reviews (AMSTAR) is one 

of the commonly used tools. It was developed in 2007 by 

combining items from existing tools, using experts’ input and 

exploratory factor analysis to finish with an 11-item instru-

ment.5 The tool was found to have reasonable reliability and 

validity.12,13 However, the tool does not include two features 

recommended to improve the credibility of SRs, specifically, 

the contacting of authors of included studies in SRs for addi-

tional data/verification of extracted data, and inclusion of all 

languages in the literature search.2,14

In this study, we aimed to evaluate the association 

between two steps in the conduct of an SR – language restric-

tions and author contact for missing data – and the overall 

credibility of a SR as measured by AMSTAR. We hypoth-

esized that inclusion of these two procedures, which are not 

part of AMSTAR, might nevertheless be associated with 

higher AMSTAR scores and increased overall credibility, 

providing additional rationale to conduct these two steps.

Methods
Data sources
The details of the data sources were described in a previous 

report.15 Briefly, we identified all SRs cited by the Endocrine 

Society’s Clinical Practice Guidelines from October 2006 

through January 2012. Diagnostic SRs, SRs of preclinical 

studies, and SRs without meta-analysis were excluded.

We extracted data describing the characteristics of each 

SR including the eleven items of AMSTAR (statement of 

priori design, duplicate study selection and data extraction, 

comprehensive literature search, status of publication used 

as an inclusion criterion, list of studies, characteristics of the 

included studies, scientific quality of the included studies 

assessed and documented, scientific quality of the included 

studies used appropriately, appropriate methods used to 

combine the findings of studies, publication bias assessed, 

and statements of conflict of interest).5 We also extracted 

data on the two SR steps we hypothesized to be associated 

with AMSTAR score (language restriction and author contact 

for missing data).Two independent reviewers extracted study 

details from the full text of the included SRs. All conflicts 

between the two reviewers were resolved through discussions 

and consensus. We reached near perfect agreement between 

the two reviewers as measured by chance-adjusted interrater 

agreement (Cohen’s kappa =0.91).16 We also hypothesized 

that certain confounders might affect this association, such 

as SR funding source, study design of included studies, 

whether the SR followed a specific SR reporting guideline or 

statement, the impact factor of the journal,17 and the number 

of published manuscript pages. Some empiric evidence 

supports the association of these variables with AMSTAR 

score, perhaps reflecting that better reporting of SRs leads 

to higher AMSTAR scores. For example, an evaluation of 

SRs in gastroenterology suggested a significant association 

between the number of published manuscript pages of an SR 

and SR quality (the longer the manuscript, the better the SR).8 

Also, SRs in endocrinology that summarized randomized 

controlled trials (RCTs) were found to have higher qual-

ity than those summarizing observational studies.15 Both 

observations are potentially associated with the quality of 

reporting in SRs rather than the validity/credibility of the SR 

findings. One example is that the longer manuscript allows 

more details in SR manuscript, which can lead to a higher 

AMSTAR score.

Statistical analysis
The main outcome of interest was the AMSTAR score, as a 

surrogate of SR credibility. SRs received 1 point for a “yes” 

answer for each AMSTAR item. The overall AMSTAR 

score was calculated by aggregating the total points a SR 

received, with a maximum of 11 points. Language restriction 

was determined by whether the SR restricted the literature 

search to studies published in English. This was categorized 

as: yes, no, or unknown. Author contact for missing data was 

categorized as: yes, no, or unknown. We used the follow-

ing categories for the confounders: funding source of SRs 

(nonprofit, for profit, or unknown), design of the included 

studies (RCTs included, no RCTs, or unknown), whether the 

SR followed a reporting guideline (yes or no), impact factor 

of the journal in which the SR was published (#6 or .6), 

and number of the published manuscript pages (#10 pages 

or .10 pages). We conducted descriptive analyses to evaluate 

the associations of each variable and the overall AMSTAR 

score. A nonparametric Kruskal–Wallis test was used to test 

the significant difference for categorical variables. We used 

multivariable analyses to evaluate the strength of the asso-

ciation between language restriction, author contact, and the 

AMSTAR score. We excluded the category “unknown” from 

the analysis. Due to the small number of SRs included in this 

study, we first constructed a multivariable linear regression 

model by including only language restriction and author 

contact. Then, we added each of the confounders, including 

funding source, study design of included studies, whether the 
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SR followed a reporting guideline, the impact factor of the 

published journal, and the number of published manuscript 

pages, one at a time to evaluate the robustness of the find-

ings. All statistical analyses were conducted using STATA 

version 12.1 (StataCorp, College Station, TX, USA).

Results
A total of 69 SRs met the inclusion criteria and were 

included in the analysis. The included SRs were published 

between 1988 and 2012. The clinical areas were related to 

the pituitary–gonad–adrenal axis (42%), metabolism (30%), 

diabetes (16%), bone metabolism (7%), and other endocri-

nology topics (4%).

The mean AMSTAR score of the SRs was 6.36, with a 

standard deviation (SD) of 2.48. Table 1 shows the AMSTAR 

score by each tested variable. A total of 31 SRs (45%) 

reported having no language restrictions, 16 (23%) reported 

language restrictions, and 22 SRs (32%) did not clarify 

whether language restriction was used. The SRs without 

language restrictions reported the highest AMSTAR score 

(mean =7.90, SD =1.64), and the difference was significant 

(P,0.001). A total of 30 SRs (43%) reported contacting 

authors for missing data and received an average AMSTAR 

score of 7.73 (SD =1.95), while 35 SRs (51%) did not contact 

author and received an average score of 5.14 (SD =2.21). The 

AMSTAR score difference was 2.59 points (P,0.001). With 

regards to the confounders, we found significantly higher 

AMSTAR scores in SRs funded by nonprofit sources than 

for those funded by profit sources (7.20 vs 6.60) (P,0.001). 

A higher AMSTAR score was also found in SRs that included 

RCTs than in those without RCTs (7.11 vs 4.90) (P=0.002), 

in SRs that used SR-specific reporting guideline (7.89 vs 

4.79) (P,0.001), in those published in higher impact journals 

(7.02 vs 5.13) (P=0.02), and in those with more manuscript 

pages (7.14 vs 5.80) (P=0.03).

In the multivariable analyses (Table 2), the AMSTAR 

score was significantly correlated with language restriction 

(beta =-1.31, 95% confidence interval [CI]: -2.62, -0.01, 

P=0.05) and author contact for missing data (beta =2.16, 

95% CI: 0.91, 3.41, P=0.001). By adding the confound-

ers one at a time in the analyses, we found the significant 

associations remained for all except one. After adjusting for 

compliance with reporting guidelines, language restriction 

was no longer significantly associated with the AMSTAR 

score (beta =-0.89, 95% CI: -2.13, 0.36, P=0.16). However, 

the association with author contact continued to be significant 

(beta =1.67, 95% CI: 0.46, 2.88, P=0.01).

Discussion
Main findings
In this study, we evaluated the association between two 

recommended steps for the conduct of SRs – language 

restriction and author contact for missing data – and the 

overall credibility of an SR, by evaluating 69 SRs cited by 

the Endocrine Society’s Clinical Practice Guidelines from 

October 2006 through January 2012. We found significant 

associations between language restriction, author contact for 

missing data, and the overall AMSTAR score, a surrogate for 

credibility and rigor of SRs. Another important finding was 

that less than a half of the SRs contacted authors for missing 

data or had an unrestricted language search.

Table 1 Univariate analysis of language restriction, author con­
tact, confounders, and the overall AMSTAR score

Variables Categories Studies  
(N=69),  
n (%)

AMSTAR  
score,  
mean (SD)

P-value

Language 
restriction

Yes 16 (23%) 5.25 (2.32) ,0.001
No 31 (45%) 7.90 (1.64)
Unknown 22 (32%) 5.00 (2.41)

Author  
contact for  
missing data

Yes 30 (43%) 7.73 (1.95) ,0.001
No 35 (51%) 5.14 (2.21)
Unknown 4 (6%) 6.75 (3.30)

Funding  
source of  
SRs

Nonprofit 44 (64%) 7.20 (2.03) ,0.001
For profit 5 (7%) 6.60 (2.51)
Unknown 20 (29%) 4.45 (2.42)

Design of  
included  
studies

RCTs included 46 (67%) 7.11 (2.23) 0.002
No RCTs 21 (30%) 4.90 (2.36)
Unknown 2 (3%) 4.52 (2.12)

Reporting  
guideline

Yes 35 (51%) 7.89 (0.29) ,0.001
No 34 (49%) 4.79 (0.37)

Impact  
factor of the  
published  
journal

#6 25 (36%) 5.13 (2.76) 0.02

.6 44 (64%) 7.02 (2.09)

Number of  
pages in the  
published  
manuscript

#10 pages 40 (58%) 5.80 (2.49) 0.03

.10 pages 29 (42%) 7.14 (2.29)

Abbreviations: AMSTAR, A Measurement Tool to Assess Systematic Reviews; 
RCTs, randomized controlled trials; SD, standard deviation; SRs, systematic reviews.

Table 2 Multiple linear regression analysis of quality indicators 
and AMSTAR score

Quality  
indicators

Coefficient 95% confidence 
interval

P-value

Language restriction -1.31 -2.62, -0.01 0.05
Author contact for 
missing data

2.16 0.91, 3.41 0.001

Abbreviation: AMSTAR, A Measurement Tool to Assess Systematic Reviews.
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and suggest that systematic reviewers should try to perform 

these steps whenever feasible.

Conclusion
Less than half of the SRs conducted to support the 

clinical practice guidelines we examined contacted study 

authors or searched non-English literature. SRs that did 

not conduct these two steps had lower quality scores, 

suggesting the importance of these two steps for overall 

SR credibility.
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