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Abstract t 
Thiss study set out to compare Cochrane Reviews and reviews published in 
paper-basedd journals. Two assessment tools were used to collect the data: a 23 
itemss checklist developed by Sacks and a nine items scale developed by Oxman. 
Cochranee reviews were found to be better at reporting some items, and paper-
basedd reviews at reporting others. The overall quality was found to be low. This 
representss a serious situation, because clinicians, health policy makers and 
consumerss are often told that systematic reviews represent "the best available 
evidence".. In the period since this study, the Cochrane Collaboration has taken 
stepss to improve the quality of its review, through, for example, more thorough 
pre-publicationn refereeing, developments in the training and support offered to 
reviewerss and improvements in the system for post-publication peer review. In 
addition,, the use of evidence-based criteria (such as the QUOROM statement) for 
reportingg systematic reviews may help further to improve their quality. 
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Introductio n n 
Systematicc reviews that use statistical methods (meta-analysis) to summarize the 
resultss of independent studies can provide more precise estimates of the effects 
off  healthcare than those derived from the individual studies included in a 
review.11 Over the past decade, the number of systematic reviews and meta-
analysess published annually has increased greatly. Several hundred are now 
publishedd each year.2"4 

Despitee the increasing rate at which they are being produced, there is 
relativelyy littl e empirical data on the quality of reporting of systematic reviews 
andd meta-analyses, in comparison to, for example, reports of randomized trials. 
However,, the data that exist suggests the average quality of such reports may be 
low.. A review by Sacks et al5 of 86 meta-analyses published in English between 
19500 and 1986 assessed every report on fourteen items from six content areas, 
whichh the authors believed to be critical to the conduct and reporting of meta-
analyses.. These items included study design, combinability, control of bias, 
statisticall  analysis, sensitivity analysis and problems of applicability. They found 
thatt only 24 of the 86 (28%) meta-analyses addressed all six contents areas. This 
surveyy was updated in 1992, with littl e change in the results.6 Silagy7 evaluated 
288 systematic reviews published in primary care journals during 1991, using 
eightt methodological criteria thought to be important in the reporting of 
systematicc reviews and found that only one-quarter of the articles scored well in 
moree than half of these criteria. Assendelft et al8 used a standard criteria list to 
assesss the quality of 51 systematic reviews of spinal manipulation published 
betweenn 1977-1992. They reported a low median score (23 out of a maximum 
scoree of 100) and found that reviews with statistically "positive" conclusions 
tendedd to have higher quality scores. 

Moree recently, Jadad and McQuay9 reviewed 80 systematic reviews 
publishedd during 1980-1992 using the Oxman and Guyatt instrument (Oxman 
1991).. The scoring range for this instrument was from 1 to 7, with higher scores 
indicatingg superior quality. Studies with a score of 3 to 4 were considered to have 
majorr flaws. The authors reported a median score of 4. In contrast to the findings 
off  Assendelft,8 they found that reviews with positive results were more likely to 
havee lower scores, suggesting a link between poor quality reviews and the 
obtainingg of results in favour of new interventions. Jadad10 found that Cochrane 
reviewss appeared to have greater methodological rigor and were more 
frequentlyy updated than those published in paper-based journals. In a sample of 
500 meta-analyses (38 from paper-based journals and 12 Cochrane reviews) on the 
treatmentt of asthma, Jadad et al11 found that 80% had serious or extensive flaws. 
Thee authors reported that seven of the ten reviews with scores of 4 or more (i.e. 
higherr quality) were Cochrane reviews. Olsen et al12 studied the 53 Cochrane 
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reviewss that were published for the first time at the end of 1998. They found that 
theree were no problems or only minor problems in most reviews. Major 
problemss were identified in 15 (29%), corresponding to the evidence not fully 
supportingg the conclusion in 9 reviews (17%), the conduct or reporting being 
unsatisfactoryy in 12 (23%), and stylistic problems in 12 (23%). 

Studyy Objectives 
Thee purpose of this study was to compare the quality of the reports of Cochrane 
revieww with that of systematic reviews published in paper-based journals. 

Methods s 

SelectionSelection of meta-analyses for quality assessment 

Thee systematic reviews from paper-based journals came from a database of 
knownn systematic reviews of randomised trials developed by Moher13. This 
databasee had been compiled using an extensive search strategy and an electronic 
searchh of MEDLINE (OVID) for the period from January 1 1966 to December 31 
1995.. The MEDLINE search was translated using the appropriate terms to also 
searchh EMBASE (SILVERPLATTER) from January 1 1980 to November 30 1995. 
Bothh search strategies sought meta-analyses and systematic reviews published in 
anyy language.14 Fifty-two systematic reviews that had been published between 
1966-19966 were randomly selected from this database. Fifty-two Cochrane 
reviewss that had been published in issue 3, 1996 of the Cochrane Database of 
Systematicc Reviews15 were also randomly selected. Full copies of all the selected 
systematicc reviews were retrieved, copied and masked using a "China Marker/' 
too conceal author, institution, and journal. Several published empirical studies 
havee addressed this issue of masking.1617 Studies have shown that assessments 
underr masked conditions were more likely to yield lower and more consistent 
scoress than assessments made under open conditions.9 The replication of these 
resultss in another study,3 which also found that lower scores were assigned 
underr masked conditions, gives strong support to the possibility that bias would 
bee introduced in assessments made under open conditions. There are other 
studies,, which suggest the opposite.17 Data collection forms for the extraction of 
dataa included in individual reviews were developed using the scale and the 
checklistt selected for use in this study.519 Additional items were added to the 
dataa collection forms for this study. These included language, year of publication, 
typee of systematic review, number of included subjects, and number of included 
studies. . 
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Systematicc reviews in languages other  then English (i.e., French, German and 
Portuguese)) were translated into English with the assistance of colleagues with 
methodologicall  training. 

Thee two instruments selected to assess the quality of Cochrane and 
traditionall yy published systematic reviews for  this study were chosen following a 
systematicc review of quality assessment instruments for  systematic reviews.20 The 
twoo instruments were the Oxman and Guyatt scale18 and the Sacks checklist.5 

Thee Oxman and Guyatt scale was selected because, among other  things, of its 
strongg face validit y and the availabilit y of a published assessment of its construct 
validity. 188 The validit y of the scale has been thoroughly tested and clearly 
validatedd using a number  of different measures.119 The scale is an instrument 
thatt  measures across a continuum, scoring individual items numerically, and 
combiningg individual numerical scores to generate an overall quality score.1 

Thee Sacks checklist was chosen because it assesses issues not evaluated by the 
Oxmann and Guyatt scale, such as details of the protocol, more extensive details of 
thee statistical components, caveats and economic impacts. Although it is has not 
beenn validated, extensive work has been done in relation to this.5'6 The Sacks 
checklistt  estimates the overall quality of systematic reviews by using itemized 
criteri aa to assess individual reviews and by facilitatin g qualitative comparisons 
betweenn them. Individua l checklist items are not assigned a numerical score. This 
instrumentt  employs 23 questions to measure six key areas. We added an 
additionall  question for  language. 

Analysis Analysis 

Thee percentage of paper-based systematic reviews and Cochrane reviews 
meetingg each of the Oxman and Guyatt and Sacks criteri a was calculated along 
withwith  the associated 95% confidence interval. The paper-based reviews were then 
comparedd with Cochrane reviews with respect to the percentage of "yes"  ratings 
theyy received. Data were analyzed using univariate and multivariat e approaches. 
AA mean difference was calculated for  the overall quality score on the Oxman and 
Guyatt.. The proportion of systematic reviews meeting more than half the criteri a 
wass calculated. 

Results s 
Tablee 1 presents the results of the quality assessment using the Oxman and 
Guyattt  scale. The proportion of Cochrane reviews meeting the nine items on the 
scalee ranged from 25% for  item 4 to 100%. The proportion of paper-based 
systematicc reviews meeting each item ranged from 21% (item 4) to 90% (item 8). 
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Tablee 1. Quality of reports of systematic reviews of randomized trials, as 
assessedd on the Oxman and Guyatt overview quality assessment questionnaire: 
comparisonn of paper-based data published between 1990 and 1995 and Cochrane 
dataa published between 1993 and 1996. 

Item m 
1.. Were the search methods used to 
findd evidence reported? 
2.. Was the search strategy for evidence 
reasonablee comprehensive 
3.. Were the criteria used for deciding 
whichh studies to include in the 
overvieww reported 
4.. Was bias in the selection of studies 
avoided d 
5.. Were the criteria used for assessing 
thee validity of the included studies 
reported d 
6.. Was the validity of all the studies 
referredd to in the text assessed using 
appropriatee criteria (either in selecting 
studiess for inclusion or in analyzing the 
studiess that are cited)? 
7.. Were the methods used to combine 
thee findings of the relevant studies (to 
reachh a conclusion) reported? 
8.. Were the findings of the relevant 
studiess combined appropriately relative 
too the primary question the overview 
addressed? ? 
9.. Were the conclusions made by the 
authorr (s) supported by the data and 
/orr analysis reported in the overview? 
10.. How would you rate the scientific 
qualityy of this overview? 

522 paper-based 
N=yess (%) 

[95%%  confidence 
intervall  of the %] 

355 (67.3) 
[54.1,, 80.5] 
222 (42.3) 

[28.4,56.2] ] 
388 (73.1) 

[60.6,, 85.6] 

111 (21.2) 
[9.7,32.6] ] 
255 (48.1) 

[34.0,, 62.1] 

477 (90.4) 
[82.1,98.7] ] 

455 (86.5) 
[76.9,96.1] ] 

477 (90.4) 
[82.1,, 98.7] 

455 (86.5) 
[76.9,, 96.1] 

3.35 5 
[2.83,3.87] ] 

522 Cochrane 
N=yess (%) 

[95%%  confidence 
intervall  of the %] 

188 (34.6) 
[21.2,48.0] ] 
144 (26.9) 

[14.5,39.4] ] 
522 (100.0) 

133 (25.0) 
[12.8,37.2] ] 
188 (34.6) 

[21.2,48.0] ] 

411 (78.8) 
[67.4,90.3] ] 

322 (61.5) 
[47.9,, 75.2] 

500 (96.2) 
[90.8,102] ] 

433 (82.7) 
[72.1,93.3] ] 

3.42 2 
[2.92,3.93] ] 

SummarySummary of Oxman scale results 

Off  the nine items comprising the scale, the proportion of Cochrane and paper-
basedd systematic reviews differed significantly on two of the items. Cochrane 
reviewss were less likely than paper-based systematic reviews to report, within 
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thee review, the search methods used to find the evidence (item 1: 18/52 
comparedd with 35/52) and whether  the strategy for  the evidence was reasonably 
comprehensivee (item 2: 22/52 compared with 14/52). Cochrane reviews were 
significantlyy more likely than paper-based systematic reviews to report their 
criteri aa used for  deciding which studies to include in the overview (item 3: 52/52 
comparedd with 38/52). There was no significant difference observed with respect 
too the remaining items. More than half of the Cochrane reviews and the paper-
basedd systematic reviews met five and six of the items respectively. When the 
overalll  quality score (possible range 0-7) was considered (item 10), there was no 
significantt  difference between the average value for  Cochrane reviews and that 
forr  paper-based systematic reviews: 3.35 (95% CI  2.83-3.87) compared with 3.42 
(2.92-3.93). . 

SummarySummary of results for the Sacks checklist 

Tablee 2 presents the quality assessments using the Sacks checklists. The 
proportio nn of Cochrane and paper-based systematic reviews that met each of the 
233 items ranged from 1.9% to 98.1% for  Cochrane reviews and 5.8% to 84.6% for 
paper-basedd systematic reviews. Cochrane reviews and paper-based systematic 
reviewss differed on seven of the 23 items. The Cochrane reviews were 
significantlyy more likely than the published systematic reviews to provide a list 
off  trial s that were used in the final analyses (item lc), to describe which treatment 
groupss were assigned along with the various ranges of treatment and diagnosis 
(itemm le, g, h), and to describe the source of support (3d). They were less likely to 
reportt  the extensive literatur e search (item lb). Overall, more than half the 
Cochranee reviews met 10/23 items compared with more than half of the paper-
basedd meeting 9/23. 

Theree was no difference between Cochrane reviews and paper-based 
systematicc reviews in the inclusion of studies in languages other  than English 
(Tablee 2). 
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Tablee 2. Quality of reports of systematic reviews of randomized trials, as 
assessedd on the Sacks quality assessment checklist: comparisons of paper-based 
dataa between 1990 and 1995 and Cochrane data between 1993 and 1996 

Questions s 

522 paper-based 
NN = adequate (%) 

[95%% confidence interval of 
%] ] 

522 Cochrane 
NN = adequate (%) 

[95%% confidence interval of 
%] ] 

1.Prospectivee Design 
a.. Protocol 
b.. Literature search 
c.. Lists of trials 
analyzed d 
d.. Log of rejected trials 
e.. Treatment 
assignment t 
f.. Ranges of patients 
g.. Ranges of treatment 
h.. Ranges of diagnosis 
2.. Combinability 
a.. Criteria 
b.. Measurement 
3.. Control of bias 
a.. Selection bias 
b.. Data-extraction bias 
c.. Inter-observer 
agreement t 
d.. Source of support 
4.. Statistical analysis 
a.. Statistical methods 
b.. Statistical errors 
c.. Confidence intervals 
d.. Subgroup analysis 
5.. Sensitivity analysis 
a.. Quality assessment 
b.. Varying methods 
c.. Publication bias 
6.. Application of 
results s 
a.. Caveats 
b.. Economic Impact 
7.. Language 

33 (5.8) [0.8,12.3] 
333 (63.5) [49.9, 77.0] 
411 (78.8) [67.4,90.3] 

177 (32.7) [19.5,45.9] 
333 (63.5) [49.9, 77.0] 

199 (36.5) [23.0,50.1] 
222 (61.5) [47.9, 75.2] 
222 (42.3) [28.4,56.2] 

155 (28.8) [16.1,41.6] 
344 (65.4) [52.0, 78.8] 

77 (13.5) [3.9,23.1] 
144 (26.9) [14.5,39.4] 
77 (13.5) [3.9,23.1] 

33 (5.8) [-0.8,12.3] 

444 (84.6) [74.5,94.8] 
66 (11.5) [2.6,20.5] 

411 (78.8) [67.4,90.3] 
300 (57.7) [43.8,71.6] 

222 (42.3) [28.4,56.2] 
133 (25.0) [12.8,37.2] 
99 (17.3) [6.7,27.9] 

366 (69.2) [56.3,82.2] 
33 (5.8) [-0.8,12.3] 
22 (3.8) [-1.6,9.3] 

22 (3.8) [1.6,9.3] 
166 (30.8) [17.8,43.7] 
500 (96.2) [90.8,102] 

311 (59.6) [45.8,73.4] 
499 (94.2) [87.7,101] 

177 (32.7) [19.5,45.9] 
500 (96.2) [90.8,102] 
388 (73.1) [60.6,85.6] 

100 (19.2) [08.2,30.3] 
155 (28.8) [16.1,41.6] 

100 (19.2) [8.2,30.3] 
166 (30.8) [17.8,43.8] 

1(1.9)) [1.9,5.8] 

455 (86.5) [76.9,96.1] 

51(98.1)) [94.2,102] 
22 (3.8) [-1.6,9.3] 

488 (92.3) [84.8,99.8] 
399 (75.0) [62.8,87.2] 

211 (40.4) [26.6,54.2] 
55 (9.6) [01.3,17.9] 
44 (7.7) [0.2,15.2] 

277 (51.9) [37.9,66.0] 
1(1.9)) [-1.9,5.8] 
22 (3.8) [-1.6,9.3] 
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Discussionn and Conclusions 
Thee average quality using both assessment tools is low for  both paper-based 
systematicc reviews and Cochrane reviews. This finding is important as it 
indicatess that the quality of systematic reviews published in the time period of 
thiss study might be compromised by major  flaws in their  reporting. This is a 
seriouss situation, because clinicians, health policy makers and consumers are 
oftenn reassured that systematic reviews represent "th e best available evidence." 

Despitee different approaches to refereeing and editorial oversight for 
Cochranee reviews and paper-based systematic reviews, our  results suggest 
similar—albeitt  disappointing—quality of reporting for  both. It is possible that 
theree is a discordance between the conduct of Cochrane reviews and the quality 
off  their  reporting, which might partiall y explain their  low quality scores in this 
study.. For  example, in our  sample only two (4%) of the Cochrane reviews 
explicitlyy mentioned that they were based on an a priori developed protocol. In 
reality,, almost all Cochrane reviews are based on a completed protocol, which 
wass published beforehand in the Cochrane Database of Systematic Reviews. 
Similarly ,, in our  samples, Cochrane reviews provided significantly less 
informationn regarding the search strategies used to help identify relevant 
literature ,, than did paper-based reviews. This is in contrast to one of the 
recognisedd strengths of Cochrane reviews which is the breath and depth of the 
searchingg that supports them. 

Too improve the concordance between the conduct of Cochrane reviews and 
theirr  reports we would encourage a more proactive explicit approach for  authors 
too follow when reporting their  methodology, perhaps through guidance from the 
Cochranee reviewers' handbook on how to conduct a systematic review.21 

Thee relevance of these issues to paper-based systematic reviews in unclear. 
Evidencee for  paper-based research has suggested that there are only marginal 
differencess between how research studies, specifically clinical trials, are 
conductedd and reported.22 

Inn this study we found that Cochrane reviews were less likely to adequately 
reportt  on their  search methods and methods used to combine findings. However, 
Cochranee reviews were more likely to report appropriately on the following 
issues::  list of trial s analyzed and log of trial s rejected; methods of treatment 
assignment;;  ranges of patients' characteristics; sources of support; and use of 
appropriatee statistical methods and subgroup analysis. 

Cochranee reviews were better  at reporting some items, and paper-based 
reviewss at reporting others. This is similar  to the findings of other  studies. 
Jadad100 found, in a sample of 36 Cochrane systematic reviews published in 1995, 
thatt  Cochrane reviews appeared to have greater  methodological rigor  than a 
samplee of 36 paper  based review published between 1996 and 1997 and were 
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moree frequently updated than those published in paper-based journals. 
Similarly,, Jadad,11 in a sample of 50 systematic reviews (38 paper-based and 12 
Cochrane)) published between 1988 and 1998 on the treatment of asthma, found 
thatt 80% of these systematic reviews were judged to have serious or extensive 
flawss but Cochrane reviews had higher overall quality scores than those 
publishedd in paper based journals. 

WhatWhat can be done to improve the quality of reporting of all systematic reviews? 

Inn the period since this study, the Cochrane Collaboration has taken steps to 
improvee the quality of its review, through, for example, more thorough pre-
publicationn refereeing, developments in the training and support offered to 
reviewerss and improvements in the system for post-publication peer review. The 
usee of evidence-based criteria (such as the QUOROM statement) for reporting 
systematicc reviews may also help further to improve quality of all systematic 
review.23 3 

Thee QUOROM (Quality of Reporting of Meta-analyses) statement is an 
evidence-basedd standard for the reporting of meta-analysis and systematic 
reviews.. It includes an 18 items checklist and a flow chart, which describes the 
floww of studies in the meta-analysis. The checklist includes eight evidence-based 
itemss that address the quality of the abstract, introduction, methods and results 
sectionss of a report of a systematic review of randomized trials. The assessment 
off  the methods and results sections requires information relating to searching, 
studyy selection, quality assessment, data extraction, qualitative and quantitative 
dataa synthesis, and the flow of trials. 

WhyWhy were there differences between the two instruments f or assessing systematic 
reviews? reviews? 

Thee additional information obtained by using two different assessment tools in 
thiss study is important. The Oxman and Guyatt scale gave an overall quality 
scoree which makes it easier to benchmark future work. However, many items 
thatt are important in the reporting of systematic reviews are missing from this 
scale.. In addition, the Sacks checklist provides a clear description of the items to 
bee assessed, in contrast to the Oxman and Guyatt scale which was very difficult 
too administer, mainly because it lacked a clear published set of guidelines for the 
meaningg of each item. Although there were similar items in both of the 
assessmentt tools, the differences make it impossible to compare results between 
thee tools. 

Althoughh Jadad11 reported that Cochrane reviews were of higher quality than 
thosee in paper-based journals, both types of systematic review obtained low 
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qualityy scores overall. It is important to note that the reviews included in that 
studyy were published more recently than those in the study reported here. 
However,, it should also be noted that Sacks checklist used for  this study allows 
forr  a more detailed assessment than is possible with the assessment tool used by 
Jadadd et al. 

StudyStudy limitations 

Perhapss the most important limitatio n of this study is one that it shares with 
mostt  other  assessment of the quality of scientific research: the quality of each 
systematicc review was assessed by examining a published report of the review, 
nott  the conduct of the review itself. It must be accepted that a review's report 
mayy reveal less about how the review was conducted than it does about the 
reviewers''  abilit y to writ e well. However, the sparse research data that has 
addressedd the issue of the quality of reporting versus the quality of conduct has 
foundd that a scientific report is a reasonable indicator  of how the project was 
conducted.22 2 

Anotherr  potential limitatio n is that the lead investigator  in this study and two 
contentt  experts who contributed to the project are all closely involved in the 
Cochranee Collaboration. However, efforts were made to minimize the influence 
off  personal bias when assessing the quality of systematic reviews through, for 
example,, the masking process described above. 

Itt  was unfortunate that the Cochrane reviews assessed for  this study were not 
publishedd concurrently with the paper-based reviews. This restriction arose 
becausee of the sampling frame for  the reviews but because the difference was less 
thann five years it is unlikely to distort the results of this study in any important 
way. . 

Conclusion Conclusion 

Justt  as systematic reviewers have found that the reporting of individual research 
studiess can cause problems when doing their  review, so can poor  reporting of 
systematicc reviews and meta-analyses make it difficul t for  health care 
professionalss to understand and act on the findings of the reviews. Improved 
reportin gg of both clinical studies and the systematic reviews into which they 
incorporatedd wil l be of benefit to all.24 
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