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 Abstract

Context: The number of studies on health is increasing rapidly worldwide and in Iran. Systematic review studies, meta-analyses, and 
economic evaluation are of great importance in evidence-based decision making because of their standing in the evidence-based pyramid. 
The purpose of this study was to evaluate the reporting and methodological quality of Iranian systematic reviews, meta-analysis studies 
and economic evaluations on healthcare.
Evidence Acquisition: PubMed and Scopus databases were searched to find considered studies, including systematic reviews, meta-
analyses and economic evaluations published from 2005 to 2015. Because of the high volume of review studies, 10% of all systematic 
reviews and meta-analyses were selected as a random sample. Also, all economic evaluations were included. Articles were evaluated using 
checklists, including PRISMA, AMSTAR and QHES with a maximum score of 27, 11 and 100, respectively. The quality score for each criterion 
as well as the epidemiological and descriptive characteristics of all articles was determined. Data were analyzed using SPSS V. 16 software.
Results: After searching the databases, 1084 systematic reviews and meta-analyses were obtained, 10% of which were included in the 
study. A total of 41 economic evaluations were also included. The mean scores of systematic reviews and meta-analyses based on PRISMA 
and AMSTAR checklists were 17.04 (5.35) and 5.42 (1.97), respectively, and 68.21 (12.44) for economic evaluations based on QHES. Only three 
systematic reviews and meta-analysis articles had recorded protocols and 85% of the studies included the terms “systematic review” 
and “meta-analysis” in their titles. Only one study had been updated. In addition, 81% of the systematic reviews and meta-analyses were 
published in specialized journals and 47% in Iranian journals. Financial resources and conflict of interests had been mentioned in 33% and 
66% of the studies, respectively. Of the selected studies, 60% had evaluated the quality of the articles and 35% of the studies had assessed 
publication bias. In economic evaluations, 56% had used CEA analysis, 22% CUA analysis, 12% CBA analysis, and one study had used CMA 
analysis. Of these studies, 54% were model-based health economic studies and 12% were trial-based. The economic perspective was the 
health care system in most studies. Forty-four percent of the studies had a short time horizon of one year or less, whereas 33% had a lifetime 
horizon. Moreover, 68% of the studies showed sensitivity analysis and only 5 included the magnitude and direction of the bias.
Conclusions: Overall, the reporting and methodological quality of the selected studies were estimated at a moderate level. Based on these 
results, it is recommended to adopt strategies to reduce preventable errors in studies. Having a primary plan and protocol and registering 
it as a systematic review can be an important factor in improving the quality of studies. Economic evaluations should also focus on issues, 
such as economic perspective, time horizon, available bias, and sensitivity analysis.
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1. Context
Research and education have been an important factor 

in scientific advancement throughout history. As research 
has progressed, the number of researches in various fields, 
especially health, has increased (1). Given the large num-
ber of research methods and the need to obtain valid re-
sults, using appropriate tools to critique research results 
as scientific papers are of great importance (2).

The number of systematic reviews, meta-analysis and 
economic evaluations (CEA, CBA, CUA, and CMA) has in-
creased dramatically in recent years and, especially in the 
health system (3). Systematic reviews are an effective tool 
for summarizing the evidence available for a given ques-
tion and have specific stages. A meta-analysis uses statisti-

cal approaches in a systematic review that combines the 
results of the included studies quantitatively (4). Also, 
economic evaluations are a comparative analysis of differ-
ent methods to conduct an intervention in terms of costs 
and consequences aimed at identifying the best evidence-
based intervention or activity (5). Due to their status in the 
evidence-based pyramid (systematic reviews provide the 
highest level of evidence) and playing an important and 
determinant role in policy and management decisions, 
their evaluation is of particular importance. Given the 
high number of studies in each field, it is necessary to use a 
scale to rank the articles in terms of quality, and also to use 
as high-quality studies as possible for decision making (6).
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Quality is not a specific and simple concept; therefore, 
its simple interpretation can lead to errors. There have 
been various approaches to assess the quality of studies, 
and various researchers have tried to use the best evi-
dence for their decisions (7). Accordingly, different orga-
nizations have prepared checklists to evaluate the quality 
of the reports or articles extracted from investigations. 
The checklists, such as preferred reporting items for sys-
tematic reviews and meta-analyses (PRISMA), assessment 
of multiple systematic reviews (AMSTAR), and QUOROM 
are the most important tools for evaluating the quality of 
systematic reviews and meta-analysis. PRISMA has been 
developed to evaluate the quality of reporting of system-
atic reviews and meta-analyses, including 27 questions. 
AMSTAR has been developed to evaluate the methodolog-
ical quality of systematic reviews and includes 11 ques-
tions. There are also several checklists for evaluating the 
quality of economic evaluations, such as CHEC, BMJ list, 
and quality of health economic studies (QHES), among 
which the QHES is the most important tool with a specific 
scoring system (8-10).

Due to the establishment of a health technology as-
sessment system in Iran and its association with stud-
ies, such as systematic reviews, meta-analyses, and 
economic evaluations, the number of such studies has 
increased in recent years in the Iranian health system 
(11, 12). Therefore, this study aimed at evaluating the 
quality of the Iranian systematic reviews, meta-analyses 
and economic evaluations in healthcare published be-
tween 2005 and 2015 to provide appropriate feedback 
on the quality of these studies for decision-makers in 
the Iranian health system.

2. Evidence Acquisition
Adhering to PRISMA guidelines, we performed the 

present systematic review of 10 years from 2005 to 2015. 
The most important international databases, including 
Scopus and PubMed and also SID, an Iranian database, 
were searched for systematic reviews, meta-analyses 
and economic evaluations. The used keywords included 
systematic review, meta-analysis, economic evaluation, 
cost-effectiveness analysis, cost-benefit analysis, cost-
utility analysis and cost-minimization analysis. The ar-
ticles were entered into the EndNote V. 6 software after 
searching. The duplicates were then removed and the 
remaining items were screened independently by two re-
searchers by title, abstract, and full text, considering the 
inclusion and exclusion criteria.

2.1. Inclusion and Exclusion Criteria:
Systematic reviews, meta-analyses, or economic evalua-

tions on healthcare either in English or in Persian pub-
lished between 2005 and 2015 and written by Iranian au-
thors were selected. Other types of studies and those with 
no access to their full texts were excluded. Due to a large 
number of systematic reviews and meta-analyses pub-

lished in the considered period, 10% of the studies were 
randomly selected for quality assessment. According to 
the prepared checklist, researchers extracted the infor-
mation, such as study design, number of searched data-
bases, type of economic evaluation, type of economic per-
spective, time horizon, sensitivity analysis, discounting, 
and number of authors. PRISMA and AMSTAR checklists 
were used to evaluate the quality of systematic reviews 
and meta-analysis and the QHES checklist was employed 
for economic evaluation studies (8-10). AMSTAR is an 11-
item assessment tool, each of which is scored from zero 
to one. Based on AMSTAR, studies are classified as high 
(scoring 8 - 11), medium (4 - 7), or low quality (0 - 3). PRIS-
MA is a 27-item checklist, which is scored from zero (lack 
of PRISMA criterion) to one (presence of PRISMA criteri-
on). Scores of less than 9 are considered as poor quality, 
between 9 and 18 as moderate, and more than 18 as high 
quality. Finally, a QHES checklist is an assessment tool 
that is scored from zero to 100, in which a score of 0 to 
25 is set as poor quality, 25 - 50 as moderate quality, 50 
- 74 as fair quality, and 75 - 100 as high quality. Data extrac-
tion and quality assessment were also performed by two 
independent researchers (8-10). Statistical analysis was 
performed using SPSS software version 16 and descriptive 
statistics.

3. Results
A total of 2,390 systematic reviews and meta-analysis, 

and 1,794 economic evaluations were found. After re-
viewing and screening the articles, finally, 110 systematic 
reviews and meta-analysis and also 41 economic evalua-
tions were included. Figure 1 shows the steps involved in 
selecting articles.

Figure 1. PRISMA flow chart diagram
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3.1. Results of Systematic Reviews and Meta-Analyses
The selected articles had an average of 4 authors. In ad-

dition, 89 articles were published in specialized journals 
(81%), whereas 52 articles were published in Iranian jour-
nals (51%). Only one study was an updated form of previ-
ous studies. Moreover, 24 studies (22%) included gray lit-
erature. Screening titles/abstracts, data extraction, and 
assessing the quality of the studies were evaluated by two 
researchers for 55, 52, and 39 studies. Almost half of the 
systematic reviews included a meta-analysis (51%). Of the 
meta-analyses, 5 studies (9%) were found with the fixed-
effects model, 40 (71%) studies with the random-effects 
models, and the rest (20%) did not mention the used 
model. In 49 studies (88%) the heterogeneity across stud-
ies was investigated and in 20 studies (36%) the reasons 
for heterogeneity were mentioned. To assess the publica-

tion bias, 32, 29, and 4 articles had used Funnel plot, Begg-
Egger, and Fill & trim methods, respectively.

The mean quality score of the articles was 17.4 ± 5.35 
based on the PRISMA. The lowest and highest level of 
compliance with the PRISMA reporting guidelines were 
2.7% and 100%, respectively. The terms “systematic review” 
and “meta-analysis” had been mentioned in 85% of the ar-
ticles. In 93.6% of the studies, the importance of research 
and in 43%, the research objectives had been mentioned 
in the introduction. Only 2.7% (3 cases) of the studies were 
found with a recorded protocol. Inclusion and exclusion 
criteria had been mentioned in 95% of the studies. Table 
1 presents a summary of research assessments, including 
title, abstract, introduction, methods, results, discussion, 
and funding.

Table 1. The Number of Studies Conducted in Accordance with the PRISMA Guidelines
Sections Description No. (%)

Results

Study selection 17 Give numbers of studies screened, assessed for eligibility, and included in the 
review, with reasons for exclusions at each stage, ideally with a flow diagram. 103 (93.6)

Study characteristics 18 For each study, present characteristics for which data were extracted (e.g., 
study size, PICOS, follow-up period) and provide the citations. 108 (98)

Risk of bias within studies 19 Present data on risk of bias of each study and, if available, any outcome level 
assessment (see item 12). 71 (65)

Results of individual studies 20
For all outcomes considered (benefits or harms), present, for each study: (a) 
simple summary data for each intervention group (b) effect estimates and 

confidence intervals, ideally with a forest plot. 
89 (81)

Synthesis of results 21 Present results of each meta-analysis done, including confidence intervals 
and measures of consistency. 58 (53)

Risk of bias across studies 22 Present results of any assessment of risk of bias across studies (see Item 15). 39 (35)

Additional analysis 23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analy-
ses, meta-regression [see Item 16]). 31 (28)

Discussion

Summary of evidence 24
Summarize the main findings including the strength of evidence for each 

main outcome; consider their relevance to key groups (e.g., healthcare pro-
viders, users, and policy makers). 

99 (90)

Limitations 25 Discuss limitations at study and outcome level (e.g., risk of bias), and at 
review-level (e.g., incomplete retrieval of identified research, reporting bias). 52 (47)

Conclusions 26 Provide a general interpretation of the results in the context of other evi-
dence, and implications for future research. 85 (77)

Funding

Funding 27 Describe sources of funding for the systematic review and other support (e.g., 
supply of data); role of funders for the systematic review. 37 (33)

The mean quality score of the articles based on the 
AMSTAR checklist was 5.42 ± 1.97. The lowest and highest 
level of compliance with the AMSTAR guidelines was 2.7% 
and 97%, respectively. According to AMSTAR, 40% of the 
articles were selected and extracted by two individuals. 
In addition, 88% of the studies were found with a compre-

hensive search strategy and in 22% of the cases, the status 
of publication was considered as an inclusion criterion. 
In addition, 61% of the studies showed quality assessment 
and 44% of them included conflict of interests. Table 2 
presents the summary of research assessments using the 
AMSTAR checklist.
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Table 2. The Number of Studies Conducted in Accordance with the AMSTAR Guidelines

Row Item No. (%)

1 Was an “a priori” design provided? 3 (2.7)

2 Was there duplicate study selection and data extraction? 44 (40)

3 Was a comprehensive literature search performed? 97 (88)

4 Was the status of publication (i.e. gray literature) used as an inclusion criterion? 24 (22)

5 Was a list of studies (included and excluded) provided? 66 (60)

6 Were the characteristics of the included studies provided? 107 (97)

7 Was the scientific quality of the included studies assessed and documented? 67 (61)

8 Was the scientific quality of the included studies used appropriately in formulating conclusions? 44 (40)

9 Were the methods used to combine the findings of studies appropriate? 58 (54)

10 Was the likelihood of publication bias assessed? 39 (35)

11 Was the conflict of interest included? 48 (44)

3.2. Results of the Economic Evaluations 
The mean quality score of the articles based on the 

QHES checklist was 12.44 ± 68.21. The lowest and highest 
scores were 39.5 and 90, respectively, and four studies 
had a quality score of lower than 50. Of the 41 reviewed 
studies, about 54% of them were model-based health eco-
nomic studies and 12 were trial-based. In addition, 23 ar-
ticles were found with cost-effectiveness method, nine ar-
ticles with cost-utility, five articles with cost-benefit, and 
one article had used least cost path analysis methods. 
The healthcare system and government perspective was 
the most used economic perspective in the studies (12 
articles (29%), followed by the community (24%), patient 
(9.7%), healthcare provider (9.7%), the third-party payer 
(7.3%) and others (19.5%). Considering the time horizon, 
studies were divided into three categories: one year and 
less (44%), lifetime, (31.7%) and others (24.3%). Moreover, 
the discounting rate and sensitivity analysis had been 
used in 17 (41.4%) and 28 (68%) articles. The used interven-
tions were medication or vaccine (17 cases), screening 
methods (10 cases) and others (14 cases).

4. Discussion
The present research was the first study to investigate 

the quality of Iranian systematic reviews, meta-analyses, 
and economic evaluations. We used international ap-
proved checklists, such as PRISMA, AMSTAR, and QHES to 
validate the results. In our study, the mean quality score 
of the systematic reviews and meta-analysis reviewed by 
PRISMA and AMSTAR checklists were 17.4 and 5.42, respec-
tively, indicating their moderate quality. Similar studies 
have been conducted worldwide, which can be com-
pared with the results of this study. For example, Liu et 
al. conducted a similar study and examined the quality of 
systematic reviews and meta-analysis using PRISMA and 
AMSTAR checklists. According to their results, the qual-
ity of studies reviewed by PRISMA and AMSTAR checklists 
was 19.9 and 5.4, respectively. Their results were consis-
tent with our findings indicating the articles’ quality at 

a moderate level (13).
Other studies, such as those conducted by Moher et al. 

and Zhang et al. also examined other items, such as the 
number of authors, the number of searched databases, 
the number of included studies, meta-analyses, the type 
of quality assessment, the heterogeneity across studies, 
etc. (14, 15). In contrast, Al Faleh and Al-Omran used other 
checklists, such as QUOROM and OQAQ to evaluate re-
porting and methodology, respectively. Consistent with 
our study, they selected a sample of the studies to assess 
their quality due to a large number of studies (16).

Based on our obtained results, the mean quality score 
of economic evaluations was 68.21, indicating their good 
quality. Yong and Shafie also used the QHES checklist to 
assess the quality of economic evaluations on asthma 
and reported a score of 73.7 (close to our findings), which 
indicated the good quality of included studies (17). 
Mishra and Nair also studied economic evaluations in 
India using the QHES checklist; however, they included 
only model-based health economic studies (18). Another 
similar study was carried out by Schwappach and Bolu-
arte in Germany (19). In contrast to our study, they did not 
use a specific checklist and considered only some criteria, 
such as the economic perspective of the studies, study de-
sign, type of study, etc. However, we used a valid checklist 
in addition to these factors. 

This study also had some limitations. The used tools in 
this study mainly find deficiencies in reporting, there-
fore, the numbers expressed do not necessarily indicate 
a defect in these studies and the case possibly may have 
been considered by the author without reporting so that 
the authors are unable to investigate these cases. Another 
limitation was the lack of access to the full text of some 
articles.

4.1. Conclusions
Overall, the reporting and methodological quality of 

systematic reviews and meta-analyses were at a moder-
ate level and the quality of economic evaluations was at 
a good level. It seems that adopting some strategies, such 
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as developing primary protocols for conducting studies, 
registering protocols in related databases and publish-
ing protocols can improve the quality of studies. On the 
other hand, conducting these studies by at least two peo-
ple and reviewing disagreements by a third party or by 
consensus is another effective method to reduce poten-
tial errors in conducting studies and reporting.
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