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1

GENERAL INTRODUCTION

A systematic review is a comprehensive assessment of the medical literature on a topic of interest using
a priori specified rules for the search, identification and eligibility of the pertinent studies, and for the 
abstraction of relevant data.1 The systematic nature of the process, which is carried out according to 
clear-cut rules, differentiates a systematic review from a traditional review authored by experts without
the self-imposed discipline of specified rules. Due to the explosion of biomedical publishing in the 
latter half of the 20th century (perhaps 30,000 journals and upwards of two million primary research 
articles a year), keeping up with primary research is an impossible feat.2 Systematic reviews have become
essential tools of social and medical study. Patients and clinicians are making increasing use of systematic
reviews in making evidence-based decisions about treatments.3 Those who rely on systematic reviews 
assume that the methodologies of organizations such as the Cochrane Collaboration and the Campbell
Collaboration are rigorously developed and therefore, the quality of their reviews is the best it can 
possibly be.4,5 But how can the users of systematic reviews know whether their confidence is justified?

The Cochrane Collaboration, which is an international multi-disciplinary organization established in
1993, has the avowed task of preparing, maintaining, and disseminating systematic, up-to-date reviews
of health care.4 The purpose of conducting systematic reviews is to gain valid and reliable information that
will guide evidence-based decisions. The issues reported are often complex, but when the evidence 
gathered is strong, and its implications clear, it is hoped that the review will influence decision making
and help to shape health policy.

The production of comprehensive and accessible pre-appraised resources supports an evidence-based 
approach to decision making. Systematic reviews have added valuable information to the pool of 
resources.6,7 The Cochrane Library now contains over 3,500 well-designed systematic reviews covering a
variety of problems.8 If systematic reviews are to be useful, serious consideration must be given to how
they are conducted and reported.

The ultimate test of a systematic review is whether its report justifies confidence that it is evidence-based
and that it accurately reflects the process followed during its various stages. One way to assess the merits
of a systematic review is to examine the validity of its report. However, a systematic review may not 
reflect the manner in which its authors conducted their review so much as it does their ability to write
comprehensibly.9

Prior to, and in the course of performing research for this thesis, several authors documented the 
considerable variations in the quality of published reviews. Silagy surveyed 28 systematic reviews 
published in primary care journals during 1991 using 8 methodological criteria understood to be 
important in the reporting of systematic reviews.10 Each criterion had a maximum score of 2, for a total
score of 16. Silagy reported that only 25% of these systematic reviews obtained a total score higher than 8.
Recently, Moja et al. assessed 965 systematic reviews published between 1995 and 2002 in the Cochrane
Library and in paper-based journal formats. They concluded that the reviews failed to take several 
important factors into account in their interpretation of results; that methods for assessment of 
methodological quality by systematic review are still in their infancy; and that there is substantial room
for improvement.11
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Silagy et al. studied the distinction between methodological quality and reporting quality. He found 
evidence that researchers deviated from their original study protocol during the execution of the review
process without clearly documenting same deviations in the final study report.12 Liberati et al. found
little distinction between methodological quality and reporting quality.13 Findings such as those 
reported above have lead to the conduct of studies to assess methodological quality and the development
of instruments such as the quality of reporting of meta-analysis statement (QUOROM). Such initiatives
should encourage improvement in the reporting quality of systematic reviews.14,15

As we experienced in the course of the studies described in this thesis, there are important differences 
between assessing the methodological quality of systematic reviews and assessing their reporting 
quality.16-18 The first, methodological quality, considers how well the systematic review was conducted 
(literature searching, pooling of data, etc.). The second, reporting quality, considers how well systematic
reviewers have reported their methodology and findings. 

In summary, systematic reviews have become an integral part of scholarly practice. However, the method
to assess their quality is not fully developed.

This thesis was comprised of two sets of three related research projects, each guided by its own objective
and reported in its own Chapter.

Objective 1: To review the current status of instruments used to assess the reporting quality of systematic 
reviews (Chapter 2)

To select the most appropriate instrument for further use, we conducted a study to compile and appraise
a complete list of all available tools for the assessment of systematic reviews. We improved the descriptors
of the instrument that came out on top (overview quality assessment questionnaire, OQAQ).

Objective 2: To assess the reporting quality of a complete subset of electronic systematic reviews, by applying
OQAQ and QUOROM (Chapter 3)

We applied the enhanced OQAQ and QUOROM to all 57 Cochrane Musculoskeletal (CMSG) 
systematic reviews published in the Cochrane Database of Systematic Reviews of the Cochrane Library,
Issue 4, 2002.

Objective 3: To determine the impact of updating on the methodological quality and reporting quality of a
subset of systematic reviews (Chapter 4)

Under this objective we assessed a newly selected sample of updated systematic reviews before and after
their updating using the same two instruments. The sample covered a wide variety of health topics 
published in the Cochrane Library. This exercise provided a second test of the applicability of the 
instruments used under objective 2. 

We concluded there was room for a new instrument focused on methodological quality (rather than 
reporting quality) of systematic reviews, with improved content and feasibility. The next 3 Chapters 
describe the development and validation of this new instrument, termed AMSTAR, an acronym for 
“A MeaSurement Tool to Assess Systematic Reviews”. 

Objective 4: To develop a valid and reliable quality assessment instrument for systematic reviews (Chapter 5)

AMSTAR was developed from a comprehensive set of possible items retrieved from the OQAQ and a
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comprehensive list drawn up by Sacks, to which three new items/dimensions were added. All items were 
scored in a large dataset of reviews, and these scores were subjected to factor analysis. An international
panel of experts appraised the resulting domains and selected the best item per domain in a nominal
group consensus process. 

Objective 5: To test the validity and reliability of AMSTAR in the source dataset (Chapter 6)

We tested the new instrument by having two assessors apply it and the two original instruments to a 
random sample of 30 systematic reviews (out of the 151 selected under objective 4). The purpose of this
exercise was to compare the validity and reliability (and feasibility) of the new instrument to that of the
two existing instruments. 

Objective 6: To externally test the validity and reliability of AMSTAR (Chapter 7)

We conducted a second validation study to test the reliability of AMSTAR using a separate set of 
reviews. External assessors naive to AMSTAR applied the instrument to a set of 42 reviews assessing the
use of protein pump inhibitors for gastroesophageal reflux disease, dyspepsia and peptic ulcer disease. The
following table summarizes the various measurement instruments used in the course of our research, the
sets of systematic reviews we used in this study, and the systematic reviews to which we applied each 
instrument (Table 1).

Table 1: Measurement instruments and reviews studied



Research done on each of the objectives is described in an article that has been published in, or 
submitted to, a scientific journal. Consequently, each Chapter can be read independently. Because of the
inter-related nature of the objectives, some degree of overlap in introduction and methods sections could
not be avoided. In some instances, an addendum has been added to accommodate insights gained after
publication of these Chapters.

A general discussion of our overall project is provided following the seven main Chapters of this thesis.
The discussion describes the major findings for each of the objectives listed in this introduction, 
outlines some of the challenges faced in our research, and provides recommendations for future 
application and further research (Chapter 8).

We invite you to follow us as we describe the journey that lead to the development of AMSTAR. 

10
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2

ASSESSING THE QUALITY OF REPORTS OF SYSTEMATIC REVIEWS: 
THE QUOROM STATEMENT COMPARED TO OTHER TOOLS

Systematic reviews within health care are conducted retrospectively which makes them susceptible to 
potential sources of bias. In the last few years, steps have been taken to develop evidence based methods
to help improve the reporting quality of randomized trials in the hope of reducing bias when trials are
included in meta-analysis. Similar efforts are now underway for reports of systematic reviews. 

This paper describes the development of the QUOROM statement and compares it to other instruments
identified through a systematic review. There are many checklists and scales available to be used as 
evaluation tools, but most are missing important evidence based items when compared against the 
QUOROM checklist.

A pilot study suggests considerable room for improvement in the quality of reports of systematic reviews
using four different instruments. It is hoped that journals will support the QUOROM statement in a 
similar manner to the CONSORT statement.

_______________________________________

Shea B, Dubé C, Moher D.  Assessing the quality of reports of systematic reviews: The QUOROM statement 
compared to other tools. In: Egger M, Smith GD, Altman DG, eds. Systematic Reviews in Health Care. 
Meta-analysis in context. BMJ Books 2001:122-139.
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Introduction
There are approximately 17,000 biomedical books published every year and 30,000 biomedical 
journals, with an annual increase of 7%.1 This makes it very difficult for health care professionals to stay
apprised of the most recent advances and research in their respective fields as they would be required to
read an average of 17 original articles each day.2 

To make this task slightly more manageable, health care providers and other decision-makers now have
among their information resources access to a form of clinical report called the systematic review. This is
a review in which bias has been reduced by the systematic identification, appraisal, synthesis, and if
relevant, statistical aggregation of all relevant studies on a specific topic according to a predetermined and 
explicit methodology. Theoretically, such reviews can effectively summarize the accumulated research on
a topic, promote new questions on the matter, and channel the stream of clinical research towards 
relevant horizons. Consequently, systematic reviews can also be important to health policy planners and
others involved in planning effective health care. 

If the results of systematic reviews are to be used by health care providers and health care consumers, it
is necessary that they are as uninhibited of bias as possible (i.e., systematic error). One way to assess the
merits of a systematic review is to assess the quality of its report. It is possible that a scientific report may
not reflect how the investigators conducted their review but rather, their ability to write comprehensively.
Although the data addressing this point is sparse, it appears that a scientific report is a reasonable 
marker as to how the project was conducted. In an assessment of the quality of 63 randomized trials in
breast cancer, Liberati and colleagues3 reported that the average quality of reports was 50% (95%CI: 
46 to 54 %). Following these assessments, the investigators interviewed 62 of the corresponding authors
to ascertain whether information in the manuscripts submitted to publication consideration was 
removed prior to its publication. The authors reported that with the additional information obtained
from the interviews, the quality scores only increased marginally to an average score of 57%. These data
come from clinical trials. We are unaware of comparable data for systematic reviews.

Choosing an appropriate evaluation tool for critically appraising the report of a systematic review is as
difficult as the assessment of the quality of reports of randomized trials. A systematic review4 designed to
identify and appraise instruments that assess the quality of reports of randomized trials found 
twenty-five scales and nine checklists. The scales differed considerably from one another in a variety of
areas including: how they defined quality; the scientific rigor in which they were developed; the number
of items they used; and the time required to use them. When six of the scales were compared to one 
another to assess the same randomized trials, divergent scores and rankings were reported.

In an attempt to attain consistency in the reporting quality, the purpose of this Chapter is to identify and
appraise instruments developed to assess the quality of reports of systematic reviews. It will also evaluate
whether different instruments assessing the same meta-analysis would provide similar evidence regarding
its quality.

A systematic review of published checklists and scales

A literature search was performed to take an inventory of published checklists and scales. Potentially 
relevant articles were chosen and the tools described were reviewed. Quality assessment, across a sample
of conveniently selected instruments was tested based on four randomly chosen systematic reviews. A
more detailed description of this process can be found in Box 2: Methodology.



METHODOLOGY

Literature Search
• MEDLINE: January 1966- February 1999
• three independent searches with keywords: meta-analysis, review literature,

systematic or quantitative or methodologic review, overview, review, 
information synthesis, integrative research review, guideline, checklist, tool,
scoring, scale, clinimetric, quality, critical reading, methodology.

• PubMed “related articles” function to find others

Identification and selection
• initial screening to identify relevance
• potentially relevant articles reviewed independently by each author
• article eligible regardless of language
• article has to be scale or checklist (def. Annex I) designed to assess quality 

of systemic reviews and meta-analyses

Data Extraction
• checklists and scales assessed for: 1) number of items included in tool, 

2) aspects of quality assessed, 3) whether or not article included explicit 
statement regarding purpose of tool, and 4) time for completion of tool

• data extraction was completed in a group and a consensus was reached

Quality assessment
• compared items in each quality assessment instrument against 

QUOROM statement
• three checklists and one scale were conveniently selected to compare stability

of quality assessments across instruments
• randomly selected four systematic reviews (from pool of 400 systematic 

reviews) to be used for quality assessment based on four selected instruments
• quality assessments completed as a group
• quality assessment established in two ways: 1) a quantitative estimate based

on one item from a validated scale and 2) the proportion of items reported
(as a function of the number of items included in tool) in the systematic 
review report

15
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The QUOROM Statement
Although guidelines for reporting systematic reviews have been suggested, a consensus across disciplines
as to how they should be reported has only recently been developed. Following a recent initiative to 
improve the reporting quality of randomized controlled trials5, a conference referred to as the Reporting
quality of Meta-analyses (QUOROM) was held to address these issues as they relate to systematic 
reviews of randomized trials. The QUOROM conference participants included clinical epidemiologists,
clinicians, statisticians, researchers who conduct meta-analysis, and editors from the United Kingdom and
North America who were interested in systematic reviews. This conference resulted in the creation of the
QUOROM Statement, which consists of a checklist (Instrument 1) and flow diagram (Instrument 1).6

The checklist consists of 18 items, including 8 that are evidence-based7-20, which address primarily the
Abstract, Introduction, Methods, and Results section of a report of a systematic review of randomized 
trials.  This checklist encourages authors to provide readers with information regarding searches, 
selection, validity assessment, data abstraction, study characteristics, quantitative data synthesis, and trial
flow. The flow diagram provides information about the progress of randomized trials throughout the 
review process from the number of potentially relevant trials identified to those retrieved and ultimately
included. Items reported in the QUOROM statement that are to be included in a systematic review 
report were chosen based on evidence whenever possible, which implies the need to include items that
can systematically influence estimates of treatment effects. 

Over the last eighteen months, the QUOROM group has evaluated the impact of the QUOROM 
statement on the editorial process. Ten medical journals have participated in a randomized trial to 
evaluate the impact of applying the QUOROM criteria on journal peer review. Accrual is now complete
and the trial results should be reported soon.

QUOROM
The QUOROM statement for reporting systematic reviews was created according to evidence and 
provides a comprehensive set of guidelines. Several methods were used to generate the checklist and flow
diagram. These included a systematic review of the reporting of systematic reviews; focus groups of the
Steering Committee; and a modified Delphi approach during an expert panel consensus conference. 
QUOROM group members were asked to identify items that they thought should be included in a
checklist that would be useful for investigators, editors, and peer reviewers. The inclusion of items in the
checklist was guided by research evidence suggesting that a failure to adhere to the particular checklist item
proposed could lead to biased results. 

For example, authors are asked (under the ‘Methods’ heading and ‘Searching’ subheading) to be explicit
in their reporting as to whether or not they have used any restrictions on language of publication. 
Approximately one-third of published systematic reviews have some language restrictions as part of the
eligibility criteria for including individual trials.11 It is not clear why this is done since there is no evidence
to support differences in study quality12 and there is evidence supporting the view that such action may
result in a biased summary. The role of language restrictions has been studied in 211 randomized trials
included in 18 meta-analyses in which trials published in languages other than English were included in
the quantitative summary.11 Language-restricted meta-analyses, as compared to language-inclusive ones,
overestimated the treatment effect by only 2%, on average. However, the language-inclusive meta-analyses
were more precise.11

The QUOROM statement was also formally pre-tested with representatives of several constituencies who
would use the recommendations. Modifications were made based on pre-test results.



Results
The search identified 318 potentially relevant articles. After eliminating duplicates or previously 
published instruments and those that were not scales or checklists, 26 instruments21-44 were included in
our review. These included 23 checklists and 3 scales (Table 1, see pages 22 and 23).

17
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BLETTNER21 Y N

COOK22 Y Y

GELLER23 N Y

GOLDSCHMIDT24 Y Y

GREENHALGH25 N Y

HALVORSEN26 N N

IRWIG27 Y Y

L’ABBÉ28 U Y

LIGHT29 Y U

MEINERT30 N Y

MULLEN31 U Y

MULROW32 Y U

NEELY33 Y Y

NONY34 Y Y

OHLSSON DIAG35 Y U

OHLSSON RCT36 Y U

OXMAN 199436 N Y

OXMAN CMAJ37 N N

POGUE38 Y N

SACKS39 N Y

SMITH40 Y U

THACKER41 N Y

WILSON42 Y N

ASSENDELFT43 N Y

AUPERIN44 N Y

Enhanced OQAQ21

(instrument2)
N

Y

Y

N

Y

N

N

Y

U

Y

N

U

Y

Y

Y

Y

Y

N

N

Y

N

Y

N

Y

N

N

N Y

Instrument Number
of items

Type of
quality
assessed

Time to
complete*

Explicit statement
regarding the purpose

of tool

Checklist

Scales

Y

Y

N

Y

N

N

Y

U

Y

N

U

Y

Y

Y

Y

Y

N

N

Y

N

Y

N

Y

N

N

N

Table 2
Descriptive characteristics of published checklists and scales used to assess the 
quality of systematic reviews and meta-analyses of randomized trials

* Approximate time which may vary depending on the operator
** There are several sub categories within each of the questions
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Comparison of QUOROM to other checklists and scales

Checklists

None of the other checklists included all the items recommended by QUOROM (see Table 1). The 
majority of checklists contained items about what the methods section of a systematic review should 
include and generally neglected the other components of the report: only one (4%) checklist22 included
an item regarding the title and two (11%) addressed the abstract.30, 33 The Abstract items in the 
QUOROM checklist were the least frequently encountered among the checklists (0% to 9%). Thirteen
(56%) included an item about the introduction, although we could not determine whether this criterion
was met in two28, 31 of the checklists.

There was considerable overlap between the content of the QUOROM checklist and the methods 
section of the other checklists. All but two checklists (91%) questioned searching methods and all but one
(96%) questioned selection criteria. Eighteen (78%) included an item on validity and fourteen (61%)
asked about data abstraction. Items concerning data synthesis were definitely present in 13 checklists
(68%) and were possibly present in three others (see Table 1). However, while quantitative data 
synthesis was clearly identified as a prerequisite in 15 (65%) of the checklists and may possibly have been
required in three others, only nine (39%) of them (and possibly five others) contained a question on the 
characteristics of individual studies in the methods section.

Items concerning the results and discussion sections were definitely reported in 69% and 61% of the
cases respectively, with the exception of the “trial flow” item which was not included in any of the 
checklists. Thirteen checklists (56%) and possibly four others stressed the need for its inclusion in 
the results section. Again, the need for quantitative data synthesis in the results section was mentioned
in the majority of checklists, i.e. 15 (65%), and possibly in three others. Thirteen checklists (56%) and 
possibly five others included an item about a discussion section (see Table 1).

Scales

Unlike the QUOROM statement, none of the scales included a question on the title, the introduction,
or the abstract. The Abstract items in the QUOROM checklist were the least frequently encountered
among the scales (0%), while those concerning the methods sections were the most frequently 
encountered, i.e. from 42% to 96% of the time. For example, all three scales included items on 
searching, selection, and validity assessment. Data abstraction, describing the study characteristics of the
primary studies and quantitative data synthesis were included in two of the three scales (see Table 1). In
the results section, no scale suggested producing a trial flow diagram as recommended by the QUOROM 
statement. All scales included a quantitative data synthesis and three of them36, 44, Instrument 1 included an item
on describing the characteristics of the primary studies. The scales also included an item about the 
discussion.

Assessment of quality across instruments

In order to compare the stability of quality assessments across instruments, we completed a small pilot
study. We conveniently selected three checklists from Table 128, 30, 39 and one scaleInstrument 1, representing
a broad spectrum. Out of the four systematic reviews evaluated using the checklists and scales, three were
paper based45-47 while the fourth was a Cochrane review 48. All four were published in 1992 or later (Table
3). The quality of the report of each review, based on the proportion of items reported in the review, was
fairly stable across instruments. The difference in quality scores, between the four instruments ranged from 
26% to 34% of the maximum possible evaluation (Table 3). The Cochrane review had the highest 



Effects of 
psychosocial 
interventions 
with adult cancer
patients: 
a meta-analysis 
of randomized 
experiments46

Impact of post
menopausal 
hormone therapy
on cardiovascular
events and cancer:
pooled data from
clinical trials47

1995 43 (3/7);
2

56 (5/9);
2

22 (2/9);
2 

22 (2/9);
2 

49
(17/35);

2
22-56
(34)

2-3

1997 29 (2/7);
3

22 (2/9);
4

11 (1/9);
4 

26
(6/33); 3 

37
(13/35);

4
11-37
(26)

3-4

How effective are
current drugs for
Crohn’s Disease?
A meta-analysis48

1992 29 (2/7);
3

56 (5/9);
2

22 (2/9);
2

35
(8/33); 2 

43
(15/35);

3

22-56
(34)

2-3

The efficacy of 
tacrine in 
Alzheimer’s 
Disease49

1997 57 (4/7);
1

67 (6/9);
1

33 (3/9);
1
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(15/23);

1
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(17/35);

1

33-67
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quality regardless of the instrument used. When the systematic reviews were ranked based on the quality
score obtained from each instrument, it was apparent that one of them consistently ranked highest, 
independent of the instrument. The rank ranges were also stable across the different instruments used,
with the Cochrane review reporting the highest rank across all five instruments (Table 3).

Table 3
Quality scores and ranks of each of four meta-analyses of randomized trials, across
four quality assessment instruments

Discussion
The literature search yielded more than two dozen instruments that had been developed to assess various 
aspects of a systematic review. In our view, the enhanced scale Instrument 2 met several important criteria. 
Its original developers defined the construct they were interested in investigating, measured the 
discriminatory power of items, and conducted inter observer reliability studies as part of the development
process.36
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A full discussion of the process of instrument development is beyond the scope of this Chapter. 
However, it is fair to say that investigators wishing to develop a new instrument should, at the very least,
follow published guidelines for instrument development.49, 50

Regardless of the checklist or scale used, the results of this assessment indicate that the quality of reports
of meta-analysis is low and there is considerable room for improvement. Similar data has been reported
elsewhere. A classic 1987 survey39 of 86 meta-analyses assessed each publication on 14 items from 
six content areas thought to be important in the conduct and reporting of meta-analysis of randomized 
trials: study design, combinability, control of bias, statistical analysis, sensitivity analysis, and problems
of applicability. The results showed that only 24 (28%) of the 86 meta-analyses addressed all six content
areas. When updated, using more recently published systematic reviews, our survey yielded similar 
results.51 Comparable results have also been reported elsewhere.52, 53

These results indicate that not only systematic reviewers, but also editors and peer reviewers, may not fully
appreciate the elements that should be taken into account during the design, conduct, and reporting of
reviews.  

The exception to the low quality of reports was the quality of the Cochrane review.48 It was found that
the Cochrane review had the highest absolute score and rank regardless of the instrument used. These 
results provide further evidence suggesting that the quality of reports of Cochrane reviews are of higher
quality, in some aspects, than paper-based ones. In a review of 36 Cochrane reviews, compared to 
39 paper-based ones published in 1998, the authors found that Cochrane reviews, unlike paper-based
ones, included a description of the inclusion and exclusion criteria and assessed trial quality.54 In 
addition, Cochrane reviews were more frequently updated and none had language restrictions as 
eligibility criteria. 

The majority of instruments designed to assess the quality of systematic reviews are checklists rather than
scales. Among the checklists, there is considerable range in the number of items and time required for
completion.  The scales are somewhat more consistent in terms of the item pool and time required for
use. The instruments have been developed to assess systematic reviews in several content areas: 
psychology, internal medicine, surgery, and rehabilitation health. Most instruments have been developed
to assess systematic reviews of randomized trials, although we found two checklists specifically designed
for diagnostic tests.27, 35

Results reported in this Chapter suggest that the items included in the checklists and scales focus 
particularly on aspects of the methodology of systematic reviews. Items in the QUOROM checklist were
also heavily weighted in the methods section. However, items in the QUOROM also gave close scrutiny
to the abstract while many of the other instruments had next to no items addressing the abstract. Given
that many readers only read the abstract, it was disappointing to see so little attention paid to this aspect
of reports. 

With exception to QUOROM, no instrument was found that asked authors to report on the flow of 
studies through the various stages of a systematic review. Such information regarding the process used by
the authors to include studies throughout the review process has clear face validity for readers. Some
items included in other assessment tools are not covered within the QUOROM checklist; but given the
methodology used to develop the QUOROM we do not believe that many evidence-based criteria were
missed.

If the quality of reports of systematic reviews is to improve, steps must be taken. The Cochrane 
Collaboration is addressing this objective through a combination of continual peer review throughout the



systematic review process and the use of strict criteria that must be included in the process and report.
The use of evidence-based criteria, such as those identified in the QUOROM statement, should also
help to improve the situation. Similar efforts have recently been made to help improve the quality 
of reports of randomized trials and we are starting to see the benefits of this approach.55 We hope that
journals that have endorsed the CONSORT statement will do the same for the QUOROM statement. 
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Annex 1

Checklists: provide a qualitative estimate of the overall quality of a systematic review using itemized 
criteria for comparing the reviews. Consequently, checklist items do not have numerical scores attached
to each item.  

Scales: are similar to checklists except that each item of a scale is scored numerically and an overall 
quality score is generated. To be considered a scale an instrument should measure over a continuum and
provide an overall summary score.
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ADDENDUM

CHAPTER 2

We used the following methodological framework as the basis for this work. ‘When the quality of a 
systematic review is examined, two major aspects are assessed. The first, methodological quality, 
considers how well the systematic review was conducted (literature searching, pooling of data, etc.). The
second, reporting quality, considers how well systematic reviewers have reported their methodology and
findings. 

The instruments chosen were selected conveniently on the basis of a specific set of criteria. Our primary
objective was to test a sample of different types of measurement instruments on a sample of reviews. 
The authors selected a checklist, a scale, and the newly developed quality of reporting and enhanced 
methodological instruments. We selected a random sample of studies. We should have selected the 
instruments randomly.

We found that the overview quality assessment questionnaire (OQAQ) had been rigorously developed,
yet we decided to improve the descriptors of the items therein which resulted in the ‘enhanced OQAQ’
that we have applied in the next Chapters.

In addition, but not explicitly mentioned in the published version of the Chapters, we chose the Sacks’
instrument out of the list of possible instruments because it was very comprehensive, it came out high in
the quality ranking (Chapter 2), and it had been used in a classic survey of methodological quality of 
systematic reviews over time.
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3

SCOPE FOR IMPROVEMENT IN THE REPORTING QUALITY 
OF SYSTEMATIC REVIEWS FROM 

THE COCHRANE MUSCULOSKELETAL GROUP

The objective was to assess the reporting quality in Cochrane musculoskeletal systematic reviews 
(excluding back and injury reviews).

This study assessed all the Cochrane musculoskeletal group’s systematic reviews in Issue 4, 2002, of the
Cochrane Library Database of Systematic Reviews. Two reviewers independently extracted data and 
assessed quality. Two   assessment tools were used, including an 18 item checklist and flow chart developed
by the reporting quality of meta-analysis (QUOROM) consensus group, a 10 item scale, and the 
enhanced Oxman-Guyatt overview quality assessment questionnaire (OQAQ). One question on the 
latter scale (item 10) scores overall quality on a 7-point scale, with high scores indicating superior 
quality. We analyzed data using univariate approaches.

The 57 systematic reviews assessed were found to have good overall quality, with scores on individual items
revealing only minor flaws. Documenting the flow of included and excluded studies and summarizing
the results are two areas needing improvement in reporting. According to the Oxman-Guyatt scale the 
overall scientific quality of the Cochrane musculoskeletal reviews was good mean 5.02 (95% CI: 3.71 to
6.32).

Our study found that the reporting quality of Cochrane musculoskeletal systematic reviews was generally
good, although there was room for improvement. For example, it might be feasible to develop specific
guidelines for reporting protocols. Certainly more work is needed in reporting search results, 
documenting the flow of studies, identifying of the type of studies, and summarizing of the key findings.

_______________________________________

Beverley Shea, Lex Bouter, Jeremy Grimshaw, Daniel Francis, Zulma Ortiz, George Wells, Peter Tugwell, and
Maarten Boers. Scope for improvement in the reporting quality of systematic reviews from the Cochrane 
Musculoskeletal Group. J Rheumatol 2006 Jan;33(1):9-15.



Introduction
It has been estimated that a physician would need to read 17-20 journal articles a day to stay apprised of
all research relevant to a particular area of clinical practice.1 Since this is clearly impractical, interest has
been growing in the use of pre-appraised and synthesized evidence resources such as systematic reviews,
meta-analyses, and evidence-based clinical practice guidelines as aids to clinical decision-making.

Recognition of the need for systematic reviews of healthcare studies continues to grow and is indicated
by the number of articles and empirical studies dealing with methods used in reviews, the number of 
systematic reviews published in healthcare journals, and the rapid growth of the Cochrane Collaboration.2-4

The Cochrane Library is a compilation of systematic reviews designed to provide high quality scientific
evidence on the effectiveness of various healthcare interventions.5 Cochrane reviews serve an invaluable
function by summarizing healthcare literature and supporting decisions for more effective clinical 
practices. The Cochrane Musculoskeletal Group (CMSG) is one of more than 50 entities within the
Cochrane Collaboration. Its members are dedicated to preparing and maintaining systematic reviews of
musculoskeletal conditions. Many interventions for gout, lupus erythematosus, osteoarthritis, 
osteoporosis, rheumatoid arthritis, soft tissue conditions, spondyloarthropathy, systemic sclerosis, and
vasculitis have been reviewed. Separate review groups have studied reviews of back and musculoskeletal
injuries. We assessed the quality of reviews conducted by the CMSG. 

Growing recognition of the key role of reviews in synthesizing and disseminating research results has
prompted careful scrutiny of the validity of reviews. In the 1970s and early 1980s, psychologists and 
social scientists drew attention to the systematic steps needed to minimize bias and random errors in 
literature reviews.6-9 In the late 1980s, attention began to focus on the poor scientific quality of healthcare
review articles.10, 11 

An appreciation of the quality of a systematic review is essential to assess whether its recommendation of
the use or avoidance of an intervention should be followed.12, 13 Two major areas are assessed in 
determining the quality of a systematic review. The first is its methodological quality, which is an 
assessment of how well the systematic review was conducted (literature search, pooling of data, etc.). The
second is its reporting quality, which is an assessment of how well its systematic reviewers have 
reported their methodology and findings. Separate tools were used to assess each quality area to obtain a
comprehensive quality assessment. Assessors were sensitive to the fact that although methodological 
quality and reporting quality are intrinsically linked, a review may be strong in one area and weak in the
other. It was also recognized that poor reporting makes it difficult to assess the methodological quality
of a review.

Our objective was to review both the methodological and reporting quality of all published Cochrane 
systematic musculoskeletal reviews. This review should serve as a baseline, enabling the CMSG to 
measure improvement in both the methodological and the reporting quality of its reviews over time.
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Materials and Methods

Choosing the Assessment Instruments

A review of published scales and checklists was performed to inventory the instruments available to 
assess the quality of systematic reviews (Chapter 2). Each item of a scale is scored numerically and 
individual numerical scores are combined to generate an overall quality score. To be considered a scale,
an instrument should be able to measure across a continuum. On the other hand, a checklist provides an
estimate of the overall quality of a review by using itemized criteria to assess individual aspects of reviews
and facilitate their qualitative comparisons. Individual checklist items do not have numerical scores 
attached to them.

A literature search was conducted using Medline from January 1966 to February 1999 to identify all
quality assessment instruments.14, Chapter 2 three independent searches were completed using the following 
keywords: metaanalysis, review literature, systematic or quantitative or methodologic review, overview, 
review, information synthesis, integrative research review, guideline, checklist, tool, scoring, scale, 
clinimetric, quality, critical reading, methodology, and Medline. The “related articles” function was also
used.

Twenty-six assessment instruments were found, including 23 checklists and three scales. The two 
instruments selected were a methodological assessment tool that had been rigorously developed by Oxman
and Guyatt, known as the overview quality assessment questionnaire (OQAQ)15, 16 and subsequently 
enhanced (see Chapter 2) and the reporting quality tool (Reporting quality of Meta-analysis (QUOROM))
developed by consensus.17

The overview quality assessment questionnaire

The specified purpose of the OQAQ15 is to evaluate the scientific quality (i.e. adherence to scientific
principles) of systematic reviews published in medical literature. It is not designed to measure literary 
quality, importance, relevance, originality, or any other esthetic or philosophical attribute of reviews. 

The scale is divided into nine areas (Table 1). Question 10, the final question of the scale, requires each 
assessor to rate the overall scientific quality of each report. Possible scores on question 10 range from 
1 to 7. This global question is answered based on how well the review scored on the first nine questions.16
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Was the validity of all the studies referred
to in the text assessed using appropriate
criteria (either in selecting studies for 
inclusion or in analyzing the studies that
are cited)?

6 41 (72) 4 (7) 12 (21)

Were the search methods used to find 
evidence reported?

1 50 (88) 3 (5) 4 (7)

Was the search strategy for evidence 
reasonably comprehensive?

2 36 (63) 3 (5) 18 (32)

Were the criteria used for deciding 
which studies to include in the overview
reported?

3 57 (100) 0 (0) 0 (0)

Were the methods used to combine the
findings of the relevant studies (to reach 
a conclusion) reported?

7 54 (95) 1 (2) 2 (3.5)

Were the findings of the relevant studies
combined appropriately relative to the
primary question the overview addressed?

8 57 (100) 0 (0) 0 (0)

Were the conclusions made by the 
author(s) supported by the data and/or
analysis reported in the overview?

9 55 (97) 1 (2) 1 (2)

QuestionsItem Yes n (%)
Partially

or  can’t tell
n (%)

No n (%)

Was bias in the selection of studies 
avoided?

4 30 (53) 24 (40) 4 (7)

Were the criteria used for assessing the 
validity of the included studies reported?

5 55 (97) 2 (3) 0 (0)

How would you rate the scientific quality
of this overview?

10 5.02
(95% CI 3.7 to 6.32)
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Table 1
Scores for Cochrane musculoskeletal group (CMSG) systematic reviews from the
overview quality assessment questionnaire (OQAQ)

The Reporting quality of Meta-analysis (QUOROM) Checklist

The only tool found that was designed to assess the reporting quality of systematic reviews was the 
Reporting quality of Meta-analysis17 statement consisting of a checklist and flow diagram. This checklist
of standards for the reporting of meta-analyses describes the preferred way to present the Abstract, 
Introduction, Methods, Results, and Discussion sections of a report of meta-analysis. The checklist 
includes 18 items (Instrument 1). It requires authors of reviews to include a flow diagram that provides
information about the number of studies identified, included, excluded, and the reasons for excluding
them.



Does the title identify the report as a meta-analysis (or
systematic review) of randomized trials?

1 3 (5) 54 (95)

Do the objectives describe the clinical question 
explicitly?

3 56 (98) 1 (2)

Are the databases (i.e. list) and information sources 
described?

4 55 (96.5) 2 (3.5)

Is the abstract in a structured format?2 56 (98) 1 (2)

Is there a description of the main results?6 49 (86) 8 (14)

Are the conclusions presented?7 57 (100) 0 (0)

Were the descriptive data for each trial presented?16 57 (100) 0 (0)

Is the selection criteria (population, intervention, 
outcome, and study design), methods for validity 
assessment, data abstraction, study characteristics, 
and quantitative data synthesis described in sufficient 
detail to permit replication?

5 47 (82) 10 (18)

Were the information sources in detail (e.g., databases,
registers, personal files, expert informants, agencies,
hand-searching), and any restrictions (years considered,
publication status, language of publication) provided?

9 52 (91) 5 (9)

Were the principal measures of effect (e.g., relative risk),
method of combining results (statistical testing and 
confidence intervals), handling of missing data, how 
statistical heterogeneity was assessed, a rationale for any 
a priori sensitivity and subgroup analyses, and any 
assessment of publication bias reported?

14 53 (93) 4 (7)

QuestionsItem Yes n (%) No n (%)

Were the inclusion and exclusion criteria (defining 
population, intervention principal outcomes, and study
design) presented?

10 57 (100) 0 (0)

Was the type of study design, participants' characteristics,
details of intervention, outcome definitions, and how 
clinical heterogeneity was assessed reported?

13 56 (98) 1 (2)

Were the criteria and process used (e.g., masked 
conditions, quality assessment and their findings) in 
the validity assessment reported?

11 57 (100) 0 (0)

Is the clinical, biologic rationale for the intervention 
and rationale for the review provided?

8 54 (95) 3 (5)

Was a meta-analysis profile summarizing trial flow 
provided?

15 0 (0) 57 (100)

Was the process provided (e.g., completed 
independently, in duplicate)?

12 50 (88) 7 (12)

Table 2
Scores for Cochrane Musculoskeletal Group (CMSG) systematic reviews from 
Reporting quality of Meta-analysis (QUOROM)
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1 (2)

10 (18)

Was the agreement on the selection and validity 
assessment reported? Were the simple summary results
(for each treatment group in each trial, for each primary
outcome) and data needed to calculate effect sizes and
confidence intervals in intention-to-treat analyses 
(e.g., 2 x 2 tables of counts, means and standard 
deviations, proportions) reported?

17 56 (98)

Was a summarization of the key findings, discussion of
clinical inferences based on internal and external validity,
interpretation of the results in light of the totality of
available evidence, description of potential biases in the
review process (e.g., publication bias), and suggestion of
a future research agenda presented?

18 47 (82)
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The OQAQ and the QUOROM statement were found to be the instruments of choice to assess the 
quality of systematic reviews. 

Literature 

The study examined all published CMSG systematic reviews in the Cochrane Database of Systematic 
Reviews of the Cochrane Library, Issue 4, 2002.5

Pilot testing

Two assessors (DF, BS) conducted a pilot study to test the two quality assessment tools. As recommended
by Glass et al.7, agreement among assessors was maximized through consensus training involving discussion
among reviewers. All inconsistencies identified were discussed and resolved during weekly meetings, and
assessments were revised after consensus was reached. The pilot exercise was conducted to achieve a high
level of inter-rater agreement. It was decided that an interclass correlation coefficient (ICC) of 0.60 would
be the lowest acceptable level of inter-rater reliability. An ICC was calculated for the OQAQ, and the ICC
results > 0.60 were eventually obtained, though initially there was less agreement between reviewers on
the questions on the OQAQ. Therefore, the items were reviewed and discussed in detail, with agreement
being reached on its scoring in cases where there had been disagreement. This pilot was repeated until an
ICC > 0.60 was achieved. A final ICC of 0.81 (95% CI: 0.74 to 0.89) was obtained for the OQAQ.
Minor refinements were incorporated into the interpretation of the scale, permitting a greater degree of
precision when performing assessments. A kappa test was also performed on the CMSG reviews. The
kappa was 0.321 (95% CI: 0.136 to 0.498) prior to discussion and consensus. Additional pilot testing
improved the level of agreement slightly to 0.420 (95% CI: 0.322 to 0.514).

Data analysis

Data were extracted using prepared forms that included all the items of both quality instruments. All of
the included reviews were assessed using this structured format. Frequencies were provided on all items
of both instruments using SPSS 12.0. Percentages were recorded along with an overall mean score and 
confidence intervals.

Main study 

The quality of the 57 included systematic reviews18-74 was assessed by two independent reviewers using
the two selected tools, with a third reviewer available when needed to reach a consensus (GW). One 



reviewer (DF) had been involved with the Cochrane Collaboration for two and a half years and 
continues to work as a reviewer with the Acute Respiratory Infections Review Group in Brisbane, 
Australia. The second reviewer (BS) had been involved with the CMSG over the previous 10 years and
was a co-author of some of the reviews.

Results
Using the OQAQ, the mean overall scientific quality of the 57 Cochrane musculoskeletal reviews 
evaluated was (mean 5.02 (95% CI: 3.71 to 6.32)). The scores for each item were of similar quality
(Table 1). Of the 10 items making up the scale, the Cochrane musculoskeletal systematic reviews scored
poorly on items 2 and 4: 63% of CMSG systematic reviews reported whether the search strategy for the
evidence was reasonably comprehensive (item 2) and 53% reported whether study selection bias was
avoided (item 4). All CMSG systematic reviews reported the criteria used for deciding which studies to
include in the overview (item 3) and combined the findings of the relevant studies appropriately relative
to the primary question addressed (item 8). The methods used for combining studies were reported in
95% of the reviews (item 7), while 97% of CMSG reviews reported the criteria used to assess the 
validity of included studies (item 5) and drew conclusions that were supported by the data and/or 
analysis reported in the overview (item 9). Eighty-eight percent of the reviews reported the search 
methods used to find evidence (item 1). However, only 72% reported whether the validity of all the 
studies referred to in the text was assessed using appropriate criteria (either in selecting studies for 
inclusion or in analyzing the studies that are cited) (item 6). 

Scores on individual QUOROM items ranged from 5.0% (item 1) to 100% (items 7, 10, 11, 16) (Table 2).
Only 5% of CMSG reviews identified the review as a meta-analysis or systematic review of randomized
trials in their title (item 1). Almost all CMSG reviews had an abstract with a structured format (item 2)
and included objectives (item 3) and data sources (item 4) in the abstract. Items on which they were less
likely to report adequately were results (item 6) and selection criteria (item 5) (i.e. population, intervention,
outcome, study design, methods for validity assessment, data abstraction, study characteristics, and 
quantitative data synthesis).

Almost 90% of the reviews described their method of data abstraction (item 12), while no review 
provided a flow chart for the included and excluded studies (item 15). 

More than half the CMSG reviews received a rating of “adequate” on 50% or more of the 10 OQAQ 
quality items. On the overall quality item (range 0-7) (item 10), the CMSG reviews scored relatively
well, with only minor flaws identified (mean 5.02 (95% CI: 3.71 to 6.32)) (Table 1). Of the 18 QUOROM
items, the CMSG systematic reviews scored more than 50% on all but two of the items (items 1 and 15). 

One item (18) was noted as being more difficult to assess and certainly needs further exploration 
(i.e., the summarization of the key findings, discussion of clinical inferences based on internal and external
validity, interpretation of the results in light of the totality of available evidence, description of potential
biases in the review process (e.g., publication bias), and suggestion of a future research agenda presented). 

Documenting the flow of included and excluded studies and summarizing the results are two areas 
needing improvement in reporting.

Discussion
Assessments made using both quality instruments indicated that the quality of Cochrane musculoskeletal
systematic reviews was good, although minor flaws were observed. This is important to users of CMSG
reviews as it provides assurance that their results are relatively reliable. Although their methodological 
quality and reporting quality were found to be fair to good, there is room for improvement. For example,
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it might be feasible to develop specific guidelines for reporting protocols, improving reporting search 
results, and documenting the flow of studies.

The quality of systematic reviews requires examination in order to substantiate the claim that they are the
best evidence available to clinicians, health policymakers, and consumers.

The use of assessment tools to structure peer review systems can encourage quality improvement in 
systematic reviews. The Cochrane Collaboration has begun to achieve this objective through continual
peer review of protocols, reviews, and updated reviews from the analytical process through to the report.
The use of evidence-based criteria such as the QUOROM statement can contribute to the improvement
of reporting quality over time by establishing consistent guidelines for the methodological quality of 
systematic reviews. At least two studies have addressed improvement or lack of improvement over time. 
A review of 86 English-language metaanalyses assessed every report on 14 items from six content areas 
believed to be critical in the methodological quality and reporting quality of metaanalyses. These items
included study design, combinability, control of bias, statistical analysis, sensitivity analysis, and 
problems of applicability. They found that only 24 of the 86 (28%) metaanalyses addressed all six content
areas.75 This survey was updated in 1992 with little change in the results.76 A similar study by the 
authors of this paper showed that the quality of systematic reviews does improve over time, but that the
differences on specific items remain variable.77 A comparison of Cochrane versus paper-based reviews 
revealed similar results.78

Inadequate reporting79-82 is a significant impediment to the assessment of the quality of systematic reviews.
Essential criteria may be met in a given study without being adequately reported in a review. In such a
case, a study of high quality may appear to be poor in a review. It may be inaccurate to assume that items
not included in a systematic review were missing in the study reviewed, but this is what users of 
systematic reviews are likely to do. Assessors of a systematic review may invest the time and effort 
required to obtain additional data directly from the investigators who conducted the systematic review,
but ordinary readers cannot reasonably be expected to do so.

The ongoing use of reporting quality checklists6, 80-82 is to be encouraged as it will facilitate the assessment
of study validity by ensuring a high level of congruence between the quality of individual studies and their
depiction in systematic reviews. Such an improvement in the reporting quality of reviewed studies will
serve to make systematic reviews more accurate, reliable, persuasive, and useful to those who depend on
them.

We tried to address the issue of potential conflict of interest by inviting someone from outside the 
Musculoskeletal Group to work with the team on a voluntary basis to carry out this study, a common 
practice for Cochrane work, especially methods work. One of the main reviewers of the studies is from
Brisbane, Australia, and had worked with the Respiratory Airways group for approximately three years
and is very well aware of the format of Cochrane reviews. The authors felt that because he was not 
involved in any of the CMSG reviews he would be a non-biased reviewer. We believed this would negate
any potential biases.

Although the two instruments used in this study proved useful, the challenges that had to be overcome
in applying them clearly demonstrated the need for better measurement instruments. Both instruments
proved to be difficult to apply. The main problems encountered were lack of published guidance on their
application and difficulties applying the overall global score. It was only after three rounds of pilot 
testing and resolution of several questions that arose concerning the application of the OQAQ assessment
tool that the assessors were ready to apply it. Moreover, while using this scale, reviewers continued to 
encounter difficulties with its application. Although the QUOROM checklist was rather long and 



time-consuming to apply, it was accompanied by more detailed directions regarding its use. 

One additional item that was not addressed adequately due to the measurement tool not addressing it well
was the inferences based on the results of the systematic reviews. More work is needed in this area.

The statistical analysis revealed that the reliability was poor to fair. There may be several explanations for
this. First, the relative magnitude of the kappa value (i.e., the proportion of agreement beyond that 
expected by chance alone) is difficult to interpret. In the pilot test, the kappa values were categorized and
labeled as suggested by Fleiss83, but this classification is purely arbitrary. Kappa coefficient is a popular
measure for chance-corrected nominal scale agreement between two raters. Future methodological work
must include alternative options for calculating agreement among raters, such as exploring Bayesian 
inferences. 

This study found that the overall quality of reports of Cochrane musculoskeletal systematic reviews was
generally good, although, there was room for improvement. Particular areas that need special attention 
include the title and protocol, documentation of the flow of the studies, and inferences based on 
conclusions. A recent study reported that the methods for assessment of methodological quality of 
systematic reviews are still in their infancy and there is substantial room for improvement.84
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4

DOES UPDATING IMPROVE THE METHODOLOGICAL AND 
REPORTING QUALITY OF REVIEW QUALITY AND THE REPORTING

QUALITY OF COCHRANE REVIEWS?

Systematic reviews are of variable methodological quality. Updating a systematic review provides an 
opportunity to improve its quality.  This study assessed the methodological and reporting quality of 
updated Cochrane systematic reviews. 

We identifed updated Cochrane systematic reviews published in Issue 4, 2002 of the Cochrane Library.
We assessed the updated and original versions of the systematic reviews using two instruments:  the 
10-item overview quality assessment questionnaire (OQAQ), and an 18-item reporting quality checklist
and flow chart based upon the Reporting quality of Meta-analyses (QUOROM) statement. For each 
included systematic review, at least two reviewers extracted data and assessed quality. We calculated the 
percentage (with a 95% confidence interval) of ‘yes’ answers to each question. We calculated mean 
differences in percentage, 95% confidence intervals, and p-values for each of the individual items and the
overall methodological quality score of the updated and pre-updated versions using OQAQ.

In total, we assessed 53 systematic reviews. There was no significant improvement with updating in the
global quality score of the OQAQ (mean difference 0.11 (95% CI: -0.28 to 0.70 p=0.52)). Updated 
reviews showed a significant improvement of 18.9% (95% CI: 7.2 to 30.6 p<.01) on the OQAQ item
assessing whether the conclusions drawn by the author(s) were supported by the data and /or analysis 
presented in the systematic review. There is clearly room for improvement of methodological quality.
The QUOROM statement showed that the reporting quality of Cochrane reviews improved in some
areas with updating, but leaves room for further improvement. These most notable improvements were
seen on the items relating to data sources with a significant difference of 17.0% (95% CI: 9.8 to 28.7 
p=0.01) review methods 35% (95% CI: 24.1 to 49.1 p=0.00), searching methods 18.9% (95% CI: 9.7
to 31.6 p=0.01), and data abstraction 18.9% (95% CI: 11.7 to 30.9 p=0.00).

Updated Cochrane reviews appeared to improve on some aspects of reporting and methodological 
quality. There is clearly room for improvement of overall methodological quality. Authors updating 
reviews should address identified methodological or reporting weaknesses.

_______________________________________

Beverley Shea, Maarten Boers, Jeremy Grimshaw, Candyce Hamel, Lex Bouter. Does updating improve the 
methodological and reporting quality of review quality and the reporting quality of Cochrane reviews? 
BMC Medical Research Methodology 2006; 6: 27.
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Background
A number of papers have been published on the methodological and reporting quality of reviews. A review
of 86 English language meta-analyses published between 1950 and 1986 by Sacks1 assessed every report
on 14 items covering six content areas believed to be critical in the reporting of meta-analysis. Only 28%
of these meta-analyses were found to address all six content areas. An updated survey in 1992 showed little
change.2 Shea3 compared the methodological quality of paper-based and electronic systematic reviews
and found little difference and a lot of room for improvement. Assendelft4 reviewed 51 reviews and noted
that reviews that favoured a given intervention tended to have higher methodological quality scores. In
contrast, Jadad and McQuay5 reviewed 80 systematic reviews published between 1980 and 1992 and
found a disconcerting link amongst reviews where results favoured an intervention and reviews of poor
methodological quality. Jadad found that Cochrane reviews had greater methodological rigor, more 
frequent updates, and higher overall quality scores than those published in peer-reviewed paper journals,
although, both types were found to contain extensive and serious flaws.

The Cochrane Collaboration (www.Cochrane.org) is an international not-for-profit organization that
conducts and updates systematic reviews of healthcare studies. With the exception of a few studies 
completed by Jadad6, 7 and Shea8, little is known about the quality of Cochrane reviews and whether their
quality is improving over time and with updating. To our knowledge, the impact of updating on their
quality has neither been evaluated nor studied. 

Studies of the quality of systematic reviews can focus on methodological or reporting quality. 
Methodological quality is concerned with how well a systematic review was designed and conducted (e.g.
literature searching, pooling of data, etc.). Reporting quality considers how well systematic reviewers have
reported their methodology and findings.  

The purpose of our study was to compare the methodological and reporting quality of Cochrane 
systematic reviews with that of their updated versions in order to determine whether updating contributed
significantly to the improvement of their quality in these two dimensions.

Methods
We selected all updated Cochrane systematic reviews from the Cochrane Database of Systematic Reviews
20029 and the same reviews prior to their update (Annex 1). Updated reviews were chosen following the
definition of ‘updating’ included in the Cochrane handbook.10

Based on a previously published study11, the two instruments chosen to assess the quality of Cochrane 
systematic reviews for this study were the enhanced overview quality assessment questionnaire (OQAQ)11-13

(Instrument 2) and the Reporting quality of Meta-analysis (QUOROM) checklist (Instrument 1).14

The OQAQ was selected because it had strong face validity, provided data on several essential elements
of its development, and had available a published assessment of its construct validity.12 In addition, 
its validity had been thoroughly tested and established using a number of independent measures.13

However, we noted difficulty applying its questions so we developed an enhanced version of the OQAQ
which incorporated guidelines for their use.11 The OQAQ scale measures across a continuum using nine
questions (items 1-9) designed to assess various aspects of the methodological quality of systematic reviews
and one overall assessment question (item 10). When the scale is applied to a systematic review, the first 
nine items are scored by selecting either yes, no, partial/can’t tell. The tenth item requires assessors to 
assign an overall quality score on a seven-point scale.12
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The QUOROM statement was chosen to assess reporting quality. Although this checklist has not yet 
been fully validated, extensive work on it has been conducted and reported.14 The QUOROM statement
is comprised of a checklist and flow diagram (http://www.consort-statement.org/QUOROM.pdf ) and 
was developed using a consensus process designed to strengthen the reliability of the estimates it yields
when applied by different assessors. It estimates the overall reporting quality of systematic reviews. The
checklist questions whether authors have provided readers with information on 18 items, including 
searches, selection, validity assessment, data abstraction, study characteristics, quantitative data 
syntheses, and trial flow. It also questions whether authors have included a flow diagram with 
information about the number of randomized controlled trials identified, included and excluded, and the
reasons for any exclusion. Individual checklist items included in this instrument are answered either yes,
no or partial/can’t tell.  

For each included Cochrane systematic review, we calculated the percentage (with a 95% confidence 
interval) of ‘yes’ answers to each item of OQAQ and QUOROM. Individual Cochrane systematic reviews
were then compared to their updated versions with respect to the percentage of ‘yes’ ratings received. A
percentage difference (with a 95% confidence interval and p-values) of ‘yes’ answers was calculated for
each individual question. In addition, a mean difference (with a 95% confidence interval and p-value)
was calculated for the overall quality score (OQAQ) of the updated and pre-updated versions.

We assessed the practicability of the OQAQ instrument by recording the time it took to complete scoring
and the instances where scoring was difficult. We obtained data on clarity, ambiguity, completeness, and
user-friendliness.

Assessments of all individual reviews were conducted independently by at least two reviewers. One of these
reviewers (CH) had been involved with the Cochrane Collaboration for six years. The other reviewer
(BS) had been involved with the Cochrane Collaboration for ten years and had carried out a number of
systematic reviews. A third reviewer (DF) was available to assist in the resolution of assessment 
discrepancies.

Results
In total, we included 53 reviews. The mean period between the publication of the original and updated
versions of the reviews was 2.7 years (range four months to five years). Complete results for both 
instruments applied to the reviews are provided in Tables 1 and 2, but highlights are summarized below.

OQAQ

Table 1 presents the methodological quality assessments obtained using this scale. There was no 
significant difference in the global assessment (item 10 - How would you rate the scientific quality of the
overview?) (mean score original review 4.70, mean score updated review 4.81, difference in means +0.11
(95% CI: -0.28 to 0.70 p=0.52)).

There were improvements on seven individual items, although only one item showed a significant 
improvement (item 9 - Were the conclusions made by the author(s) supported by the data and/or 
analysis reported in the overview?) (percent original reviews complying with item 76% (95% CI: 4.47
to 4.94) percentage updated reviews complying with item 94% (95% CI: 88.1 to 100.0) difference
+18.9% (95% CI: +7.2% to +30.6% p<0.01).

Assessors reported difficulties scoring item 10, specifically in the absence of a meta-analysis.
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QUOROM checklist

Table two presents the assessments of reporting quality obtained using the Quality of Reviews of 
Meta-analysis (QUOROM) checklist. Scores (awarded for 'yes' response) on the 18 items for original
Cochrane reviews ranged from 0% (item 1) to 100% (items 2 and 18). Four of the 18 items revealed 
notable improvements relating to data sources (item 4) with a significant difference of 17.0% (95% CI:
9.8 to 28.7 p=0.01), review methods (items 5) with a difference of 35% (95% CI: 24.1 to 49.1 p=0.00), 
searching methods (item 9) with a difference of 18.9% (95% CI: 9.7 to 31.6 p=0.01), and data 
abstraction (item 12) with a difference of 18.9% (95% CI: 11.7 to 30.9 p=0.00).

Three questions, item (10) -3.7% (95% CI: -9.0 to 3.8 p=0.15), item (14) -3.7% (95% CI: -14.8 to 
6.4 p=0.62) and item (16), -5.7% (95% CI: -15.8 to 3.0 p=0.40) had lower mean scores on updated 
reviews than on original reviews, but these differences were not statistically significant. There is room for 
improvement of the reporting quality.

Assessors reported difficulty with overlap and the length of the questionnaire. 

Discussion
In assessing the quality of the sample of 53 systematic reviews of the Cochrane Collaboration, two 
assessment tools were used. The larger improvement on the QUOROM checklist than on the OQAQ
suggests that although the reporting quality has improved slightly, the quality of design and conduct has
not changed. For example, the items in reporting of selection criteria and searching are improved on
QUOROM, but the equivalent items in OQAQ which relate to how well these were carried out have not
changed.

The significant improvements for the OQAQ item assessing whether the conclusions drawn by the 
author(s) were supported by the data and /or analysis reported in the overview is also worthy of note. This
could suggest that authors are paying more attention to stating their conclusions in relation to the data
provided. This item has been reported by other methodologists in the context of assessing quality.15, 16

Improvement in the reporting quality of the abstract, as assessed by the QUOROM instrument, might
suggest that authors are paying more attention to this important area. Reporting of literature searches 
improved, however, the literature searches themselves did not improve. The increased involvement of 
library scientists could be further explored. 

Assessors found the two instruments used in the study to have associated practical weaknesses. The 
results they generated permitted comparisons between original and updated reviews, but their combined
length (28 items) made their use somewhat cumbersome and inefficient. Another problem encountered
was the lack of adequate published guidance on the proper application of the OQAQ. Assessors 
continued to encounter difficulties in using the instruments. This may account for the low rating on
question 10. Individually the items scored well but the overall general rating indicated flaws. The 
QUOROM checklist provided assistance with fairly detailed user instructions. It was found though, that
the instructions were quite time-consuming to apply.11 Another problem noted was that several of the 
questions asked by these two instruments appeared to cover the same subject matter, raising questions of
face validity.

The methodological and reporting quality of Cochrane reviews was found to be reasonable, though 
further improvement is obviously needed in both areas. A recent study by Moja15 drew the same 
conclusion. In addition, the quality-improvement impact of updating was found to be relatively minor.



On some assessed factors, particularly with respect to reporting quality, updated reviews actually scored
lower than original reviews. Currently, Cochrane review updates are carried out primarily to incorporate
new findings rather than to improve quality. It would be beneficial for updates to also address reporting
issues such as the omission of methodological descriptions. As well, updates should attempt to improve
the methodological weaknesses in reviews.

The Cochrane Collaboration endeavours to improve the quality of its systematic reviews through the 
application of a continuous peer review process during its development. The effectiveness of the 
peer-review process might be improved by increased attention to areas of reporting and/or methodological
weaknesses. Reviewers should adhere more faithfully to the guidelines provided in the Cochrane 
handbook16 in order to improve the methodological quality of reviews and to the QUOROM statement14

to improve the reporting quality of systematic reviews.

Conclusion
Updated Cochrane reviews appeared to improve in some aspects of methodological quality and reporting
quality. There is clearly room for improvement in overall methodological quality. Authors updating 
reviews should address identified methodological or reporting weaknesses. 
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6. Was the validity of all studies referred to in the
text assessed using appropriate criteria (either in
selecting studies for inclusion or in analyzing
studies that are cited)?

85%
(70.6 to 99.2)

93%
(82.9 to 100.0)

7.6%
(-0.68 to 21.9)

0.22

8. Were findings of the relevant studies combined
appropriately relative to the primary question
addressed?

87%
(68.4 to 100.0)

91%
(78.7 to 100.0)

3.8%
(-14.6 to 22.2)

0.54

9. Were the conclusions made by the author(s) 
supported by the data and /or analysis reported
in the overview?

76%
(63.8 to 87.2)

94%
(88.1-100.0)

18.9%
(7.2 to 30.6)

0.01

7. Were methods used to combine the findings of
relevant studies (to reach a conclusion) reported?

1. Were the search methods used to find evidence
reported?

81%
(68.9 to 93.4)

87%
(75.7 to 97.9)

5.7%
(-6.6 to 17.9)

0.43
68%

(47.0 to 88.7)
70%

(48.3 to 91.3)
1.9%

(-19.0 to 22.8)
0.83

98%
(94.4 to 100.0)

91%
(80.5 to 100.0)

-7.6%
(-11.2 to 3.9)

0.09
64%

(45.4 to 82.8)
70%

(52.0 to 87.6)
5.7%

(-13.1 to 24.4)
0.53

2. Was the search strategy for evidence reasonably
comprehensive?

3. Were the criteria used for deciding which 
studies to include in the overview reported?

Questions
OQAQ

Original 
Reviews

% reviews yes
(95% CI)

Updated
Reviews

% reviews yes
(95% CI)

Difference
% Yes

(95% CI)
p-value

4. Was bias in the selection of studies avoided?

89%
(73.7 to 100.0)

96%
(85.9 to 100.0)

7.6%
(-7.4 to 22.5)

0.14

89%
(66.2 to 99.8)

83%
(71.5 to 100.0)

-5.7%
(-22.9 to 11.6)

0.40

10. How would you rate the scientific quality of 
this overview?

4.70
(4.47 to 4.94)

4.81
(4.59 to 5.04)

0.11 
(-.28 to .70)

0.52

5. Were criteria used for assessing validity of the 
included studies reported?

Table 1
Comparisons of percent ‘yes’ and percent ‘differences’ using the QOAQ Scale
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DEVELOPMENT OF AMSTAR:
A MEASUREMENT TOOL TO ASSESS THE METHODOLOGICAL 

QUALITY OF SYSTEMATIC REVIEWS

Our objective was to develop an instrument to assess the methodological quality of systematic reviews by
building upon previous tools, empirical evidence, and expert consensus.

A 37-item assessment tool was formed by combining 1) the enhanced overview quality assessment 
questionnaire (OQAQ), 2) a checklist created by Sacks, and 3) three additional items recently judged to
be of methodological importance. This tool was applied to 99 paper-based and 52 electronic systematic
reviews. Exploratory factor analysis was used to identify underlying components. The results were 
considered by methodological experts using a nominal group technique aimed at item reduction and de-
sign of an assessment tool with face and content validity. 

The factor analysis identified 11 components. From each component, one item was selected by the 
nominal group. 

A measurement tool to assess systematic reviews (AMSTAR) was developed. The AMSTAR tool consists
of 11 items and has good face and content validity for measuring the methodological quality of systematic
reviews. Additional studies are needed with a focus on the reproducibility and construct validity of 
AMSTAR before strong recommendations on its use can be made.

_______________________________________

Beverley Shea, Jeremy M Grimshaw, George A Wells, Maarten Boers, Neil Andersson, Candyce Hamel, 
Ashley Porter, David Moher, Peter Tugwell, Lex M Bouter. Development of AMSTAR: A measurement tool to 
assess methodological quality of systematic reviews. BMC Medical Research Methodology 2007,7:10.
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Background 
It has been estimated that healthcare professionals attempting to keep abreast of their field would need
to read an average of 17-20 original articles every day.1 Increasingly, systematic reviews are being 
advocated as a way to keep up with current medical literature.2 A well conducted systematic review 
addresses a carefully formulated question by analyzing all available evidence. It employs an objective
search of the literature applying predetermined inclusion and exclusion criteria to the literature. As well,
it critically appraises what is found to be relevant and extracts and synthesizes data from the available 
evidence base to formulate findings.3

However, in spite of the care with which they are conducted, systematic reviews may differ in quality and
thus, yield different answers to the same question.4 As a result, users of systematic reviews should be 
critical and look carefully at the methodological quality of the available reviews.5 

A decade has passed since there has been any new development in tools to assess the quality of 
systematic reviews such as those created by Oxman and Guyatt6 and Sacks.7 There are now more than
26 instruments available to assess the quality of systematic reviews.8 However, the majority of the 
available instruments are not widely used as they are lengthy and complicated to use. Furthermore, since
their development, considerable empirical research has accumulated about potential sources of bias in 
systematic reviews. For example, recent methodological research has highlighted the potential 
importance of publication language and publication bias in systematic reviews.9-11

Therefore, our goal was to develop a new instrument for assessing the methodological quality of systematic
reviews by building upon empirical data collected with previously developed tools and utilizing expert
opinion.

This goal was pursued by two study objectives. Our first objective was to assess a large sample of systematic 
reviews using an item pool drawn from two available instruments used to assess methodological quality,
supplemented by additional items judged to be needed on the basis of recent publication. We used 
exploratory factor analysis to identify the underlying component structure. Our second objective was to
build on the results of this factor analysis by using experts in a nominal group technique (NGT) to 
reduce the items pool and to decide on a new assessment tool with face and content validity. 

Methods
We designed a 37-item assessment tool that was developed by combining items from two available 
instruments: the enhanced overview quality assessment questionnaire (OQAQ)8 containing 10 items and
a checklist created by Sacks7 containing 24 items. We supplemented this with three additional items
based upon methodological advances in the field since the development of the original two instruments: 
1) Language restriction: Language restriction in systematic reviews remains controversial. Some studies have
suggested that systematic reviews that include only English language publications tend to overestimate
effect sizes10, whereas other studies suggest that such language restrictions may not do so.11 An item was
added to determine whether a language restriction was applied in selecting studies for the systematic 
review. 
2) Publication bias: Publication bias refers to the tendency of research with negative findings being 
published less frequently, less prominently, or more slowly. It also refers to the tendency of research with
positive findings being published more than once. Publication bias has been identified as a major threat
to the validity of systematic reviews. Empirical research suggests that publication bias is widespread,
though, a variety of methods are now available to assess publication bias.12-19 We added an item to 
determine whether the authors assessed the likelihood of publication bias.
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3) Publication status of studies suggests that published trials are generally larger and may show an overall
greater treatment effect than those published in the ‘grey’ literature.20 The importance of including the
grey literature studies in systematic reviews has been addressed.21 The assessment of the inclusion of grey
literature considers whether or not the authors reported searching for grey literature. An item was added
to ascertain whether the authors reported searching for grey literature. 

Objective 1

The 37-item assessment tool was used to appraise 99 paper-based reviews identified from a database of
reviews and meta-analyses22 and 52 Cochrane systematic reviews from the Cochrane Database of 
Systematic Reviews.9 Subsequent to the list of selected systematic reviews being generated, full copies of
them were retrieved, copied, and masked to conceal author, institution, and journal. Reviews in languages
other than English (i.e., French, German, and Portuguese) were translated into English with the 
assistance of colleagues before masking.23

For each included systematic review, two reviewers independently assessed the methodological quality with
the 37 items (CH, BS).  

Statistical analyses and graphs displaying the results obtained were produced using SPSS version 13.0 for
Windows. The 37 items were subjected to principal components analysis and Varimax rotations were
used to rotate the components. Items with low factor loadings of < 0.50 were removed.

Objective 2

We convened an international panel of 11 experts in the fields of methodological quality assessment and
systematic reviews. The group was selected from three organizations involved both in the conduct of 
systematic reviews and in the assessment of methodological quality. The group was made up of 
clinicians, methodologists, epidemiologists, and new reviewers to the field. Some of these individuals
were previously involved in the Cochrane Collaboration while a number were not. In examining the 
results of the factor analysis, they reflected critically on the components identified and decided on the
items to be included in the new instrument. The nominal group process took place in San Francisco 
during a one day session.

We conducted the following NGT in order to achieve agreement. After delivery of an overview of the 
project and the planned process for the day, the panel reviewed the results of the factor analysis. The aim
of the NGT was to structure interaction within the group. Firstly, each participant was asked to record
his or her idea independently and privately. The ideas were then listed in a round-robin format; that is
one idea was collected from each individual in turn and listed in front of the group by the facilitator. This
process was continued until all ideas were listed. Individuals then privately recorded their judgements.
Subsequent discussions then took place. The individual judgements were aggregated statistically to 
derive the group judgements. The nominal group was also asked to agree on a final label for each of the 
11 components. A description was formulated for each of the items and a next-to-final instrument was
assembled. This was then circulated electronically to the group for a final round of fine tuning. 



Results 
Objective 1

The items were subjected to factor analysis and only those items that loaded highly on one component
(>.50) were retained. The described factor analysis made it possible to reduce the 37-item instrument to
a shorter (29-items) instrument that measured 11 components (Table 1).

Objective 2

The nominal group discussed all 11 components (Table 1). The items most appropriate for the 
components as outlined in Instrument 3 were included in the draft instrument. The instrument is an 
11-item questionnaire that asks reviewers to answer yes, no, can’t answer, or not applicable. A separate
question on language was identified in the factor analysis as a significant issue, but the nominal group
felt that the contradictory evidence in the literature warranted removing this item from the shortened item
list and capturing it under the question on publication status. Sources of support was one of the 
original components from the factor analyses. The group felt that conflict of interest was a more 
appropriate term for this component.  

Discussion 
Strengths and Weaknesses

Our purpose was to help users of systematic reviews to critically appraise systematic reviews. Therefore,
we set out with a goal to develop a new instrument for assessing the methodological quality of systematic
reviews by building upon empirical data on previously developed tools, empirical evidence, and utilizing
expert opinion.

Since we had already created a dataset of 151 systematic reviews assessed using 37 completed items for
each review, we were able to conduct a factor analysis as the first step in the creation of the new tool. 
A more commonly used approach would have been to harvest appropriate items from existing 
questionnaires. This method has been used extensively in the development of instruments for assessing
the quality of both randomized and non-randomized studies of health care interventions.24-26 The 
disadvantage of harvesting appropriate items from existing questionnaires is that it relies heavily on the
validation of the source questionnaires.27 Conducting a factor analysis made it possible to determine 
whether the measured dimensions could in principle be assessed using a smaller number of items. 

Traditionally, factor analysis is divided into two types of analyses: exploratory and confirmatory. As its
name indicates, exploratory factor analysis aims to discover the main constructs or dimensions of a 
concept by conducting a preliminary investigation of the correlations between all the identified variables.
This process is also known as Principal Components Analysis (PCA). PCA has been recommended for
use in test construction by Kline as a means of condensing the correlation matrix rather than as an aid
to the interpretation of the factor-structure of a questionnaire.28 Items with low factor loadings tend to
be weakly correlated with other items and therefore, were removed.  Various rotational strategies have also
been proposed. The goal of each of them is to obtain a clear pattern of loadings, that is; factors that are
somehow clearly marked by high loadings for some variables and low loadings for others.29-30 We used
this approach because it is useful when a body of theory or principles has been established but has not
yet been operationalized into an evaluative framework.31 

The structured-discussion format employed in this project enabled all participants to contribute to the
refining of the assessment tool. The nominal technique followed involved experts, discussion, and a 
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consensus that was qualitative in nature. Consequently, it complemented the quantitative nature of 
factor analysis and as a result, the final tool had face and content validity as judged by the nominal 
consensus panel. 

We recognize the need for further testing of AMSTAR. Additional studies are necessary with a focus on
the reproducibility and construct validity of AMSTAR before strong recommendations on its use can 
be made. The Canadian Agency for Drugs and Technologies in Health (CADTH)32 undertook an 
independent assessment of available quality assessment criteria for systematic reviews. Feedback from
CADTH reviewers has been very positive. Further preliminary experience suggests that AMSTAR has
good reliability and convergent validity which indicates that appraisers can apply it in a consistent way.

AMSTAR, if used widely after external validation, could also enable methodological research (i.e. 
meta-regression of item of AMSTAR and effect size of reviews). AMSTAR will remain a living 
document and advances in empirical methodological research will continue to improve the instrument.
This is indeed likely to be the case with techniques to identify and quantify publication bias.33 Although
a number of alternative tests for publication bias exist, none have yet been validated.34 

Publication bias remains an area of contention amongst those who assess the quality of systematic reviews.
It remains a research priority. It is still not clear what the impact of publication bias is on making 
decisions in health care. We are aware of the 20 years of work dedicated to this area of research which has
provided a few answers as to the effect publication bias may have on the overall results of estimating the
impact of interventions.

Our instrument is an attempt to achieve consensus amongst current mainstream opinions. Inevitably, new
evidence will modify current thinking in some areas and at that point, the AMSTAR will be updated.

Conclusions 
A measurement tool to assess systematic reviews (AMSTAR) was developed. The tool consists of 11 items
(Instrument 3) and has good face and content validity for measuring the methodological quality of 
systematic reviews. Additional studies are needed with a focus on the reproducibility and construct 
validity of AMSTAR before strong recommendations on its use can be made.
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1. Protocol Sacks .58

2. Literature Search Sacks .82

3. List of Trials Analyzed Sacks .75

4. Log of Rejected Trials Sacks .68

5. Treatment Assignment Sacks .80

6. Ranges of Patients Sacks

7. Range of Treatment Sacks .88

8. Range of Diagnosis Sacks .80

9. Combinability Criteria Sacks .88

10. Measurement Sacks .57

11. Selection Bias Sacks .85

12. Data abstraction Sacks .50

13. Inter-observer 
Agreement

Sacks .65

14. Sources of Support Sacks .64

15. Statistical Methods Sacks .81

16. Statistical Errors Sacks

17. Confidence Intervals Sacks .73

18. Subgroup Analysis Sacks

19. Quality Assessment Sacks .77

20. Varying Methods Sacks .63

21. Publication Bias Sacks .77

22. Caveats Sacks

23. Economic Impact Sacks .84

24. Language I Added to Sacks .79

25. Search Strategy OQAQ (1) .81

26. Was the search 
comprehensive

OQAQ (2)

27. Criteria used for 
deciding which studies 
to include

OQAQ (3)

28. Was bias in the 
selection avoided

OQAQ (4) .81

1 2 3 4 5 6 7 8 9 10 11
Original

instrument
(item no)

Table 1
Results from the factor analysis (37 items reduced to 29, and 11 components)
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29. Were the criteria used 
for assessing the 
validity reported

OQAQ (5) .75

30. Was the validity of all 
studies referred to in 
the text assessed using 
appropriate criteria

OQAQ (6) .53

31. Were the methods used 
to combine the finding 
of the relevant studies 
reported

OQAQ (7)

33. Were the conclusions 
made by the author 
supported by the data 

OQAQ (9) .68

32. Were the findings of 
the relevant studies 
combined appropriately

OQAQ (8) .78

34. Overall Summary OQAQ (10)

35. Publication Bias Additional (1) .80

36. Publication Status Additional (2) .77

37.  Language II Additional (3) .63

Table 1
continued
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6

INTERNAL VALIDATION OF AMSTAR: 
A MEASUREMENT TOOL TO ASSESS SYSTEMATIC REVIEWS.

Our purpose was to measure the agreement, reliability, construct validity and feasibility of AMSTAR 
(A Measurement Tool to Assess Systematic Reviews). 

We randomly selected 30 systematic reviews from a data-base. Each was assessed by two reviewers using:
1) the enhanced quality assessment questionnaire (OQAQ); 2) Sacks instrument; and 3) our newly 
developed measurement tool (AMSTAR). We report on reliability (inter-observer kappas of the 
11 AMSTAR items), intra-class correlation coefficients (ICCs) of the sum scores, construct validity (ICCs
of the sum scores of AMSTAR compared to that of other instruments), and completion times.

The inter-rater agreement of the individual items of AMSTAR was substantial with a mean kappa 
of 0.70 (95% CI: 0.57; 0.83) (range 0.38-1.0). Kappas recorded for the other instruments were 
0.63 (0.38; 0.78) for enhanced OQAQ and 0.40 (0.29; 0.50) for the Sacks’ instrument. The ICC of the
total score for AMSTAR was 0.84 (0.65; 0.92); compared with 0.91 (0.82; 0.96) for OQAQ and 
0.86 (0.71; 0.94) for the Sacks instrument. AMSTAR proved easy to apply, each review taking about 
10-15 minutes to complete. 

AMSTAR has good agreement, reliability, construct validity and feasibility. These findings need 
confirmation by a broader range of assessors and a more diverse range of reviews.

_______________________________________

Beverley J Shea, Candyce Hamel, Lex M Bouter, Betsy Kristjansson, Jeremy M Grimshaw, David Henry, 
Maarten Boers. Internal validation of AMSTAR: a measurement tool to assess systematic reviews. (Journal of 
Clinical Epidemiology).



Background
Systematic reviews have become the standard methodology to assess and summarize applied health 
research, but the quality of the reviews themselves has received relatively little attention. Quality can be
defined as the likelihood that the design of a systematic review will generate unbiased results.1 Systematic
reviews have appeared in medical journals since the late 1970s. Thousands of systematic reviews have
become available on all areas of health care and a substantial portion of them have been produced by the
Cochrane Collaboration. High quality in systematic reviews is needed to support a valid interpretation
of review findings. 

In a previous study we summarized the literature, tested available tools, and reached the conclusion that
current instruments for conducting methodological quality assessments of systematic reviews were 
suboptimal and needed improvement.2, Chapter 2 We then empirically developed a new measurement 
tool.3, Chapter 5 Briefly, the two best available instruments to assess quality were applied to 151 systematic
reviews of interventions. These reviews included both meta-analyses and qualitative reviews. Their 
scores on individual items were subjected to factor analysis to examine the extent to which the items
measure one or more common themes.  Factor analysis thus facilitated the elimination of redundant
items. On this basis, we designed draft items for the new instrument. This draft was the topic of a 
nominal group consensus technique involving experts. The resulting instrument was subjected to a small
pilot test that lead to minor refinements, resulting in the final version of AMSTAR (Instrument 1). This
new instrument is an 11-item questionnaire requiring assessors to answer yes, no, can’t answer or not 
applicable.3, Chapter5

The present study concerns the internal validation of a measurement tool to assess systematic reviews
(AMSTAR) using the set of reviews employed in its development. We will focus on parameters of 
agreement, reliability, construct validity and feasibility through comparisons with the other instruments.

Methods
We used a computer generated random sample of 30 of the previously reviewed 151 systematic 
reviews.2, Chapter 5 This sample contained 11 Cochrane and 19 non-Cochrane reviews, including 
meta-analyses and qualitative reviews. The topics of the reviews ranged across the spectrum of 
medicine.4-33 Two reviewers (one without formal training) applied the new AMSTAR instrument and
the two quality assessment tools, the enhanced overview quality assessment questionnaire (OQAQ), and
the Sacks instrument to all 30 reviews (CH, BS). For each reviewer, the dataset extracted contained three
quality ratings for each review, yielding a total of six ratings per review.

Agreement and Reliability 

We calculated overall agreement and Cohen’s kappa for each item (‘yes’ scores vs. any other scores).34

Bland and Altman’s limits of agreement methods explained agreement graphically.35-37 We awarded each
item scoring ‘yes’ one point and added these to calculate a total score. Intra-class correlation coefficients
assessed reliability of this total score.38 We further scrutinized items and reviews with kappas below 0.50.
Finally, using new assessments we repeated the exercise for the OQAQ and Sacks instruments. Kappa 
values of less than 0 rate as less than chance agreement; 0.01-0.20 slight agreement; 0.21-0.40 fair 
agreement; 0.41-0.60 moderate agreement; 0.61-0.80 substantial agreement; and 0.81-0.99 almost 
perfect agreement.34 
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Construct validity 

The new instrument already has high face and content by virtue of its construction process.3 In the 
current study, we assessed construct validity by converting the mean total score (mean of two raters CH
and BS) of each of the 30 reviews to a percentage of the maximum score for each of the three instruments.
Intra-class correlation coefficients then assessed convergence of the total scores between each pair of 
instruments (AMSTAR-OQAQ, AMSTAR-Sacks, and OQAQ-Sacks). 

Feasibility

Based on a guideline for assessing feasibility of instrument use developed by the OMERACT group 
(Outcome Measures in Rheumatology),39 we compared the feasibility of the new instrument to that of
the existing instruments by recording the time it took to complete scoring and the instances where 
scoring was difficult or impossible. The wording of individual items is critical for the performance of
AMSTAR and fine tuning is expected to be an ongoing task. 

SPSS (version 13) and MedCalc were used to analyze the data and the results were expressed as means
and 95% confidence intervals unless otherwise noted.

Results
The sample of 30 reviews adequately covered a wide range of quality, albeit with some under-representation
of poor quality reviews. Overall quality scores on AMSTAR ranged from 3 to 10 (out of a maximum of 11)
with a flat distribution between 3.5 and 10 and a mean percentage score of 49.4%. The overall quality 
scores on Sacks ranged from 5 to 16 (out of a maximum score of 24) a mean percentage score of 41.6% and
for OQAQ scores ranged from 3 to 10 (out of a maximum score of 10) with a mean percentage score of
63.3%.

Agreement and Reliability 

The inter-observer agreement of the individual items in the AMSTAR was high: mean 0.88 (range 
0.73-1.0) with a mean kappa of 0.70 (0.57; 0.83) (range 0.38-1.0). However, items 4 (publication 
status), 7 (report of assessment of scientific quality) and 9 (appropriate method to combine studies) 
scored fair to moderate at 0.38, 0.42, and 0.45, respectively. On the first two of these items, overall 
agreement was substantial at 0.80 and the relatively low kappa may be explained by a skewed 
distribution, i.e. a high number of reviews in which the reviewers agreed on the score ‘no’ (item 4) and
‘yes’ (item 7), respectively. On item 8, overall agreement was also satisfactory at 0.74. Compared to the
other instruments, agreement on individual items was similar to OQAQ: mean kappa 0.63 (0.39; 0.78)
(range 0.39-0.84), and superior to the Sacks instrument: mean kappa 0.40 (0.29; 0.50) (range 
0.47- +0.93). In these instruments, fair to moderate agreement was also seen in the items covering 
assessment of scientific validity, statistical combinability and comprehensively literature searching (Table 1).

For the AMSTAR total score the mean difference between the two observers’ scores was 0.2 (0.36 to
0.91). Agreement was similar in reviews with high and low quality scores (Figure 1). 

The inter-observer ICC for the total score was excellent for all instruments: AMSTAR 0.84 (95% CI: 0.65
to 0.92); OQAQ 0.91 (95% CI: 0.82 to 0.96) Sacks instrument 0.86 (95% CI: 0.71 to 0.94). In one
non-Cochrane review 12 observers differed by three points (6 vs. 9). In this review, the differences were
noted on AMSTAR questions addressing duplication study selection and data extraction (item 2), 
publication status (item 4) and methods used to combine studies (item 9). In one Cochrane review, 
15 observers differed by four points (1 vs. 5). In this review, differences were noted on AMSTAR 
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questions assessing the a priori design (item 1), publication status (item 4), scientific quality (item 7)
and methods used to combine studies (item 9). The overall quality of Cochrane reviews included in this
dataset was somewhat higher than non-Cochrane reviews.

The qualitative analysis of the data on agreement led us to make minor modifications to the wording of
some items. In particular, under the item publication bias, the wording was changed to clarify the 
purpose of the question, that is: to ask whether or not the status of publication was used as an inclusion
criterion (see item 4, instrument 3). Additional available electronic databases were also added to the ques-
tion on literature searching and minor adjustments were made to the wording for the item on 
methods used to combine findings.

Construct validity

Expressed as a percentage of the maximum score, the results of AMSTAR showed convergence with the
results of the other instruments. ICCs were 0.66 (95% CI: 0.28 to 0.84) against OQAQ and 0.83 (95%
CI: 0.64 to 0.92) against Sacks’ instrument. The ICC obtained when comparing OQAQ to Sacks was
0.86 (95% CI: 0.70 to 0.93).

Feasibility

AMSTAR proved easy to apply, each review taking about 10-15 minutes to complete. OQAQ took on
average more than 20 minutes to complete, and Sacks over 40 minutes. At least two of the reviewers 
expressed difficulty with scoring item 4 on publication status: ‘was the status of publication (i.e. grey 
literature) used as an inclusion criterion?’

Discussion
This study suggests that AMSTAR has good agreement, reliability, construct validity and feasibility to 
assess the quality of systematic reviews. AMSTAR was compared to the two best currently available tools.
Its performance in terms of agreement and reliability was similar to OQAQ and better than Sacks; it
adds relevant items not present in either instrument (e.g. publication status, conflict of interest) and has
better feasibility than OQAQ or Sacks. We think AMSTAR can be applied to a wide variety of systematic
reviews but recognize that it has only been tested on systematic reviews of randomized control trials 
evaluating treatment interventions.  

Careful consideration was given to the wording of the individual items and minor adjustments were
made. Despite this process, agreement between observers was disappointingly low on three items. One
of these items assessed publication restriction. After discussion between observers, we reworded the 
descriptor slightly and feel this will improve agreement. The other two items describe ‘report of 
assessment of scientific quality’ and ‘appropriate method to combine studies.’ We feel these items would
be difficult to score regardless of their wording. Accordingly, agreement was low on similar items in 
the other instruments as well. Subjective judgment comes into play when one is asked to assess whether
quality of included studies was assessed adequately. Conceivably, one could increase reliability of 
assessment by providing more detailed instructions or by adding more items or criteria. This would 
however, decrease feasibility. It should also be noted that overall agreement on these items was good, so
their relatively low kappa’s are likely caused by skewness in the responses, i.e. a majority of responses in
either the ‘yes’ or the ‘no’ category. This is a well-known limitation of the kappa statistic.

Although similar and excellent, we assume the reliability of total score for AMSTAR and OQAQ is due
to the fact that the raters were familiar with both existing instruments and have been using them for 
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several years. Scrutiny of the two reviews with the most discrepant scores revealed that in both, the 
assessors at least agreed on the placement of the quality score above or below 50%. Finally, AMSTAR
showed good (convergent) construct validity in comparison with the two existing instruments. 

We feel the main advantage of AMSTAR above OQAQ and Sacks’ instrument lies in its better 
compromise between comprehensiveness and feasibility. It adds relevant dimensions to those covered in
the OQAQ without becoming unwieldy like the Sacks instrument. In addition, a recently published study
concluded that the underlying construction of OQAQ is designed for the assessment of meta-analyses.
Thus, it is almost impossible for any other type of review to score highly on the OQAQ.40

Feasibility of the AMSTAR is documented in terms of the time required to complete an assessment while
using it: about 10-15 minutes, which is approximately half the time (or less) needed to complete the
other instruments.

Our study has some limitations. We did not compare AMSTAR to the current state-of-the-art reporting
quality of meta-analysis (QUOROM). The reason for this is that QUOROM is not specifically designed
to assess methodological quality. Rather, it is specifically focused on the reporting quality of the review.
This does not detract from the utility of QUOROM but its limited focus made it unsuitable for our
study. 

A second limitation of the present study is the fact that the sample of reviews used is derived from the
source used to develop AMSTAR and that one of the assessors is the principal investigator. Thus, 
application to other reviews and by other assessors is necessary to discover the full potential of this tool.
Finally, the number of reviews used to validate AMSTAR was rather small. 

In summary, AMSTAR is an empirically-developed instrument for documenting the quality of 
systematic reviews. It was found to have good agreement, reliability and construct validity in a limited
test setting. It combines in one instrument a level of comprehensiveness and feasibility not found in 
existing instruments. We encourage others to test our new instrument on other samples of systematic 
reviews. Its ongoing application in the assessment of the quality of systematic reviews will provide 
further confirmation of its utility.
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Table 1
Assessment of the inter-rater agreement for AMSTAR

1. Was an ‘a priori’ design provided? 0.80 (0.63 to 0.90)

2. Was there duplicate study selection and data extraction? 0.80 (0.17 to 0.81)

3. Was a comprehensive literature search performed? 0.72 (0.40 to 0.87)

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

0.38 (0.28 to 0.70)

5. Was a list of studies (included and excluded) provided? 0.56 (0.07 to 0.79)

6. Were the characteristics of the included studies provided? 0.74 (0.45 to 0.86)

7. Was the scientific quality of the included studies assessed and 
documented?

0.42 (0.23 to 0.72)

8. Was the scientific quality of the included studies used 
appropriately in formulating conclusions?

0.74 (0.45 to 0.87)

9. Were the methods used to combine the findings of studies 
appropriate?

0.45 (0.12 to 0.70)

10. Was the likelihood of publication bias assessed? 0.88 (0.75 to 0.94)

11. Were potential conflicts of interest included? 0.92 (0.83 tp 0.96)

Items Kappa (95% CI)
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Figure 1
Bland and Altman plot of inter-rater agreement on AMSTAR total score
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EXTERNAL VALIDATION OF A MEASUREMENT TOOL 
TO ASSESS SYSTEMATIC REVIEWS (AMSTAR) 

Thousands of systematic reviews have been conducted in all areas of health care. However, the 
methodological quality of these reviews is variable and the risk of bias should routinely be appraised. 
A measurement tool to assess systematic reviews (AMSTAR) is a new instrument to assess the 
methodological quality of systematic reviews.

AMSTAR was used to appraise 42 systematic reviews focusing on therapies to treat gastro-esophageal 
reflux disease, peptic ulcer disease, and other acid-related diseases. Two assessors applied the AMSTAR
to each review. Two other assessors, plus a clinician and/or methodologist applied a global assessment to
each review independently. 

The sample of 42 reviews covered a wide range of methodological quality. The overall scores on 
AMSTAR ranged from 0 to 10 (out of a maximum of 11) with a mean of 4.6 (95% CI: 3.7 to 5.6) and
median 4.0 (range 2.0 to 6.0). The inter-observer agreement of the individual items ranged from 
moderate to almost perfect agreement. Nine items scored a kappa of > 0.75 (95% CI: 0.55 to 0.96) 
(Φ> 0.76). Item 4 had a kappa of 0.64 (95% CI: 0.40 to 0.88) (Φ =0.64) and item 8 a kappa of 0.51
(95% CI: 0.25 to 0.78) (Φ =0.56). The reliability of the total AMSTAR score was excellent (kappa 0.84
(95% CI: 0.67 to 1.00) (Φ=0.85) and Pearson’s R 0.96 (95% CI: 0.92 to 0.98). 

The overall scores for the global assessment instrument ranged from 2 to 7 (out of a maximum score of
seven) with a mean of 4.43 (95% CI: 3.6 to 5.3) and median 4.0 (range 2.25 to 5.75). The agreement
for the global assessment was lower with a kappa of 0.63 (95% CI: 0.40 to 0.88).  Construct validity was
shown by AMSTAR convergence with the results of the global assessment instrument: Pearson’s Rank
Correlation Coefficient 0.72 (95% CI: 0.53 to 0.84). For the AMSTAR total score, the limits of 
agreement were -0.19 ±1.38. This translates to a minimum detectable difference between reviews of 0.64
‘AMSTAR points’. The AMSTAR instrument has good inter-observer reliability and validity. Further 
validation efforts should also concern perceived utility by review authors and end users of reviews.

_______________________________________

B Shea, LM Bouter, J Peterson, M Boers, Z Ortiz, N Andersson, T Ramsay, A Bai, V Shukla, JM Grimshaw. 
External validation of a measurement tool to assess systematic reviews (AMSTAR) PLoS ONE 2(12): e1350.
doi:10.1371/journal.pone.0001350
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Introduction
High quality systematic reviews are increasingly recognized as providing the best evidence to inform 
health care practice and policy.1 The quality of a review, and so its worth, depends on the extent to which
scientific review methods were used to minimize the risk of error and bias. The quality of published 
reviews can vary considerably, even when they try to answer the same question.2 As a result, it is 
necessary to appraise their quality (as is done for any research study) before the results are implemented
into clinical or public health practice. Much has been written on how best to appraise systematic reviews.
While there is some variation on how this is achieved, most agree on key components of the critical 
appraisal.3 Methodological quality can be defined as the extent to which the design of a systematic review
will generate unbiased results.4

Several instruments exist to assess the methodological quality of systematic reviews5, but not all of them
have been developed systematically or empirically validated and have achieved general acceptance. The
authors of this paper acknowledge that the methodological quality and reporting quality for systematic
reviews is very different. The first, methodological quality, considers how well the systematic review was
conducted (literature searching, pooling of data, etc.). The second, reporting quality, considers how well
systematic reviewers have reported their methodology and findings. Existing instruments often try to 
include both types of methods without being conceptually clear about the differences.

In an attempt to achieve some consistency in the evaluation of systematic reviews we have developed 
a tool to assess their methodological quality. This builds on previous work6 and is based on empirical 
evidence and expert consensus. A measurement tool to assess systematic reviews (AMSTAR) was highly
rated in a recent review (personal communication) of quality assessment instruments performed by the
Canadian Agency for Drugs and Technologies in Health (CADTH). In this study we present the results
of an external validation of AMSTAR using data from a series of systematic reviews obtained from the
gastroenterology literature. 

Methods
The characteristics and basic properties of the instrument have been described elsewhere.7 Briefly, a 
37-item initial assessment tool was formed by combining a) the enhanced overview quality assessment
questionnaire (OQAQ) scale, b) a checklist created by Sacks, and c) three additional items recently judged
by experts in the field to be of methodological importance. In its development phase the instrument was
applied to 99 paper-based and 52 electronic systematic reviews.6, 7 Exploratory factor analysis was used
to identify underlying components. The results were considered by methodological experts using a 
nominal group process to reduce the number of items and design an assessment tool with face and 
content validity. This process lead to an 11-item instrument.7 A description of the instrument is 
provided in instrument 1.

External validity

For our validation test set we chose to use systematic reviews or meta-analyses in the area of 
gastroenterology, specifically upper gastrointestinal. CADTH’s informational specialist searched 
electronic bibliographic databases (i.e. Medline, Central and EMBASE) up to and including 2005. A
total of 42 systematic reviews met the a priori criteria and were included.8 This sample included 
seven electronic Cochrane systematic reviews and 35 paper-based non-Cochrane reviews. The topics of
the reviews ranged across the spectrum of GI problems such as dyspepsia, gastro-esophageal reflux disease
(GERD), peptic ulcer disease (PUD), and also GI drug interventions such as H2 receptor antagonists and
proton pump inhibitors.9-50
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Two CADTH assessors independently applied AMSTAR to each review and reached agreement on the 
assessment results. To assess construct validity, two reviewers (JP, ZO) plus a clinician and/or 
methodologist (MB, DF, DP, MO, and DH) applied a global assessment to each review.51 (Annex 1)

Agreement and reliability

We calculated an overall agreement score using the weighted Cohen’s kappa, as well as one for each item.52

(Table 1) Bland and Altman’s limits of agreement methods were used to display agreement graphically53, 54

(Fig. 1). We calculated the percentage of the theoretical maximum score. Pearson’s Rank correlation 
coefficients were used to assess reliability of this total score. For comparisons of rating the methodological
quality we calculated chance-corrected agreement (using kappa) and chance-independent agreement
(using Φ).52, 55, 56 We accepted a correlation of >0.66. We further scrutinized items and reviews with kappa
scores below 0.66.52 Kappa values of less than 0 rate as less than chance agreement; 0.01-0.20 slight 
agreement; 0.21-0.40 fair agreement; 0.41-0.60 moderate agreement; 0.61-0.80 substantial agreement;
and 0.81-0.99 almost perfect agreement.52, 57 We calculated PHI Φ for each question.55, 58

Construct validity 

We assessed construct validity (i.e. evaluation of a hypothesis about the expected performance of an 
instrument) by converting the total mean score (mean of the two assessors) for each of the 42 reviews to
a percentage of the maximum score for AMSTAR and of the maximum score of the global assessment
instrument. We used Pearson’s Rank correlation coefficients, Pearson’s R and Kruskal-Wallis test to 
further explore the impact of the following items on the construct validity of AMSTAR: a) Cochrane 
systematic review vs. non-Cochrane systematic reviews59, 60, b) journal type61, c) year of publication62, 
d) conflict of interest63, e) impact factor63, and f ) number of pages.64 We studied these in the context of 
a priori hypotheses concerning the correlation of AMSTAR scores. Because of the nature of their 
development, we anticipated that Cochrane systematic reviews would have higher quality scores than
non-Cochrane systematic reviews and those electronic or general journals would score higher than 
specialist journals. We reported on impact factors for these journals. We hypothesized that reviews 
published more recently would be of higher quality than those published earlier. In addition, we 
anticipated that reviews declaring a conflict of interest might have lower quality scores.63, 64 

We assessed the practicability of the new instrument by recording the time it took to complete scoring
and the instances where scoring was difficult. We interviewed assessors (N=6) to obtain data on clarity,
ambiguity, completeness and user-friendliness.

We used SPSS (versions 13 and 15) and MedCalc for Windows, version 8.1.0.0.

Results
The 42 reviews included in the study had a wide range of quality scores. The overall scores estimated by
the AMSTAR instrument ranged from 0 to 10 (out of a maximum of 11) with a mean of 4.6 (95% 
CI: 3.7 to 5.6; median 4.0 (range 2.0 to 6.0). The overall scores for the global assessment instrument 
ranged from 2 to 7 (out of a maximum score of seven) with a mean of 4.43 (95% CI: 3.6 to 5.3) and
median 4.0 (range 2.5 to 5.3). 
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Agreement and Reliability

The reliability of the total AMSTAR score between two assessors (the sum of all items answered ‘yes’ 
scored as 1, all others as 0) was (kappa 0.84 (95% CI: 0.67 to 1.00, Φ=0.85) and Pearson’s R 0.96 (95%
CI: 0.92 to 0.98). The inter-rater agreement (kappa) between two raters for the global assessment was 0.63
(95% CI: 0.40 to 0.88).

Items in AMSTAR displayed levels of agreement that ranged from moderate to almost perfect; nine items
scored a kappa of > 0.75 (0.55 to 0.96 (and Φ > 0.76). Item 4 had a kappa of 0.64 (0.40 to 0.88) Φ=0.64
and item 8 a kappa of 0.51(0.25 to 0.78 Φ=0.56). The reliability of the total AMSTAR score was 
excellent (kappa 0.84 (95% CI: 0.67 to 1.00 and Pearson’s R 0.96 (95% CI: 0.92 to 0.98). For the 
AMSTAR total score, the limits of agreement were -0.19 ±1.38 (Fig. 1).

The mean age of our reviewers was 40.57, median 43. Fifty-seven percent were identified as experts in
methodology and 43% were identified as content experts in the field.

Construct validity

Expressed as a percentage of the maximum score, the results of AMSTAR converged with the results of
the global assessment instrument (Pearson’s Rank Correlation Coefficient 0.72 (95% CI: 0.53 to 0.84)).
AMSTAR scoring also upheld our other a priori hypotheses. The sub-analysis revealed that Cochrane 
reviews had significantly higher scores than paper-based reviews with a (R=37.21 n=7) for Cochrane 
reviews and (R=18.36 n=35) for paper-based (P < 0.0002). Cochrane reviews (R= 37.21 n=7) also 
scored higher than reviews published in general journals (R=25.77 n=11) and specialty journals (R=14.96,
n=24) (P < 0.0001). Reviews published from 2000 onward had higher AMSTAR scores than earlier 
reviews (R=25.20, n=25 vs. R=13.12, n=17; P =0.0002).

The journals had the following overall summary statistics for the impact factors: mean 5.88 (95% 
CI: 3.9 to 7.9) median 3.3 (lowest value 1.4, highest value 23.9). There is no statistical association 
between AMSTAR score and impact factor (Pearson's R (0.555 P=0.7922)). There was however a 
significant association found with the number of pages and AMSTAR scores (Pearson's R (0.5623
P=0.0001 n=42). We found no association (R 0.1773 P=0.0308) when we removed the outliers (i.e. 
systematic reviews with higher page numbers).

Conflict of interest was poorly presented. Of the 42 reviews assessed, no study had appropriately 
declared their conflict of interest. Therefore, we were unable to assess whether or not funding had a 
positive or negative effect on the AMSTAR score.

Practicability

Both AMSTAR and the global assessment required on average 15 minutes to complete, but with the 
latter, assessors expressed difficulty in reaching a final decision in the absence of comprehensive 
guidelines. In contrast, AMSTAR was well received. 
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Discussion
Principal findings

This paper describes an external validation of AMSTAR. This new measurement tool to assess 
methodological quality of systematic reviews showed satisfactory inter-observer agreement, reliability and
construct validity in this study. Items in AMSTAR displayed levels of agreement that ranged from 
moderate to almost perfect. The reliability of the total AMSTAR score was excellent. Construct validity
was shown by AMSTAR convergence with the results of the global assessment instrument.

We found a significant association between number of published pages and overall AMSTAR score, 
suggesting that the longer the manuscript, the higher the quality score. It should be interpreted with 
caution given the fact that only a couple of the longer reviews largely drive the hypothesis tests. We found
no association when the outliers were removed from the dataset. We did not find an association between
AMSTAR score and impact factor.   

The AMSTAR instrument was developed pragmatically using previously published tools and expert 
consensus. The original 37 items were reduced to an 11- item instrument addressing key domains; the
resulting instrument was judged by the expert panel to have face and content validity.7

Strengths and weaknesses of the study

This is a prospective external validation study. We compared the new instrument to an independent and
reliable gold standard designed for assessing the quality of systematic reviews, allowing multiple testing
of convergent validity.

The analytical methods for assessing quality and measuring agreement amongst assessors need further 
discussion and development. We calculated chance-corrected agreement, using the kappa statistic.57, 65

While avoiding high levels of agreement due to chance, kappa has its own limitations that have lead to
academic criticism.66, 67 One of the major difficulties with kappa is that when the proportion of positive
ratings is extreme, the possible agreement above chance agreement is small and it is difficult to achieve
even moderate values of kappa. Thus, if one uses the same raters in a variety of settings, as the proportion
of positive ratings becomes extreme, kappa will decrease even if the manner in which the assessors rate the
quality does not change. To address this limitation, we also calculated chance-independent agreement using
PHIΦ, a relatively new approach to assessing observer agreement.55, 58 

We were unable to test our convergent validity hypothesis about conflict of interest because of missing
data in the systematic reviews and primary studies. This highlights the need for journals and journal 
editors to require that the information be provided.

Our results are based on a small sample of systematic reviews in a particular clinical area and a relatively
small number of AMSTAR assessors.  There is a need for replication in larger and different data sets with
more diverse appraisers. 

Possible mechanisms and implications for clinicians or policymakers

Existing systematic review appraisal instruments did not reflect current evidence on potential sources of
bias in systematic reviews and were generally not validated. The best available instrument prior to the 
development of AMSTAR was OQAQ which was formally validated. However, users of OQAQ 
frequently had to develop their own rules for operationalizing the instrument and OQAQ does not 
reflect current evidence on sources of potential bias in systematic reviews (for example funding source and
conflict of interest).68, 69, 70
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Quality assessment instruments can focus on either reporting quality (how well systematic reviewers have
reported their methodology and findings (internal validity) or methodological quality (how well the 
systematic review was conducted (literature searching, pooling of data, etc.). It is possible for a systematic
review with poor methodological quality to have good reporting quality. For this reason, the AMSTAR
items focus on methodological quality.

Decision-makers have spent the last 10 years trying to work out the best way to use the enormous amounts
of systematic reviews available to them. They can hardly know where to start when deciding whether the
relevant literature is valid and of the highest quality. AMSTAR is a user friendly methodological quality
assessment that has the potential to standardize appraisal of systematic reviews. Early experience suggests
that relevant groups are finding the instrument useful.

Unanswered questions and future research

Further validation of AMSTAR is needed to assess its validity, reliability and perceived utility by 
appraisers and end users of reviews across a broader range of systematic reviews. We need to assess the 
responsiveness of AMSTAR looking at its sensitivity to discriminate between high and low methodological
quality reviews. 

We need to assess the applicability of AMSTAR for reviews of observational (diagnostic, etiological and
prognostic) studies and if necessary develop AMSTAR extensions for these reviews. 

We plan to update AMSTAR as new evidence regarding sources of bias within systematic reviews 
becomes available.  
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Figure 1: 
Bland and Altman limits of agreement plot for AMSTAR scores



Table 1: 
Assessment of the inter-rater agreement for AMSTAR  

Annex 1: Global assessment rating
Global Assessment rating was assessed using the following instrument.*

How would you rate the scientific quality of the overview?

*Oxman AD, Guyatt GH. (1991) Validation of an index of the quality of review articles. J Clin 
Epidemiol 44(11): 1271-78.
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1. Was an ‘a priori’ design provided? 0.75 (0.55 to 0.96) 0.76

2. Was there duplicate study selection and data extraction? 0.81 (0.63 to 0.99) 0.83

3. Was a comprehensive literature search performed? 0.88 (0.73 to 1.00) 0.89

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

0.64 (0.40 to 0.88) 0.64

5. Was a list of studies (included and excluded) provided? 0.84 (0.67 to 1.00) 0.84

6. Were the characteristics of the included studies provided? 0.76 (0.55 to 0.96) 0.76

7. Was the scientific quality of the included studies assessed and 
documented?

0.90 (0.77 to 1.00) 0.91

8. Was the scientific quality of the included studies used 
appropriately in formulating conclusions?

0.51 (0.25 to 0.78) 0.56

9. Were the methods used to combine the findings of studies 
appropriate?

0.80 (0.63 to 0.99) 0.80

10. Was the likelihood of publication bias assessed? 0.85 (0.64 to 1.00) 0.85

11. Were potential conflicts of interest included? 1.00 (100% no) 1.00

Overall Score 0.84 (0.67 to 1.00) 0.85

Items Kappa (95% CI) PHI Φ

Extensive
Flaws

❒
1

❒
2

Major
Flaws

❒
3

❒
4

Minor
Flaws

❒
5

❒
6

Minimal
Flaws

❒
7
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DISCUSSION

The aim of this research was to explore available measurement instruments for assessing methodological
quality and reporting quality, to evaluate the status of these instruments, and to explore the development
of a new instrument to fill in any missing gaps. This Chapter provides a summary of the results of all major
findings. Next, objectives and a brief discussion of each of the studies and a rationale and discussion of
constructive criticisms are discussed. This is followed by recommendations for practice and future 
directions.

Summary of the major findings for this study
This thesis was comprised of two sets of three related research projects, each guided by its own objective
and reported in its own Chapter. The search for instruments to assess quality of systematic reviews 
(Chapter 2) was necessary to perform the quality assessments of Cochrane reviews described in Chapters
3 and 4, at which point, it became clear that reporting quality (as described in the QUOROM statement)
and methodological quality of the review itself were not identical. The former describes how well the 
reviewers have reported their methodology and findings; the latter considers how well reviewers have
conducted their project (literature search, pooling of data, etc.). This seemingly obvious observation 
complicates discussion about the quality of reviews to date. In addition, our experience with the 
instrument used in these Chapters, the overview quality assessment questionnaire (OQAQ), 
demonstrated the instrument needed significant investments in training and time in order to perform 
adequately, even after we had added descriptors to the items (enhanced OQAQ). Finally, developments
in the last 10 years suggested important additional items were needed for a comprehensive assessment of
quality.

These considerations lead to the second set of projects (Chapters 5, 6, 7) to develop a new instrument 
to assess quality of reviews, termed a measurement tool to assess systematic reviews (AMSTAR). A 
comprehensive list of possible items was drawn up from several instruments and three new items were 
suggested. This list was reduced and clarified through factor analysis of systematic reviews in which these
items had been scored and a subsequent consensus process of experts in a nominal group technique 
setting. The resulting instrument was validated in a subset of reviews used in the development phase and
subsequently in a new set of reviews from a different area of medicine (Chapters 6 and 7). 

This thesis brings together a series of studies that documents an incremental process: first, the realization
that methodological quality assessment is not the same as reporting quality assessment and that those tools
for the former are rarely applied to systematic reviews and are not well validated. Second, that in our view
the best tool, the OQAQ, was difficult to apply and needed improvement. Third, that it was better to
develop a new tool that would build on the best elements of the OQAQ and the Sacks tool. The 
development and validation of this instrument, named AMSTAR, for assessing the methodological 
quality of systematic reviews forms the heart of the thesis. 

In the discussion we will summarize and critique each of the Chapters, will bring them up to date with
recent developments where possible, and will extract themes that form an agenda for future research.
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Objective 1: 
To systematically review the instruments available to assess the reporting quality of systematic reviews 
(Chapter 2)

This review identified three scales (yielding a numerical score) and 21 checklists. Existing tools did not
reflect current evidence on systematic reviews and were generally not validated. Most lacked rigour in their
development, had large gaps in their accompanying documentation, and were weak in the instructions
provided for their use. We found the OQAQ had been rigorously developed1. However, we decided to
improve the descriptors of the items resulting in the ‘enhanced OQAQ’ that we have applied in the 
subsequent Chapters. In addition, but not explicitly mentioned in the published version of the Chapter,
the checklist developed by Sacks et al. showed good quality and was especially comprehensive. 

Since the publication of this Chapter, there has been a continued proliferation of (largely unvalidated)
scales and checklists. For instance, the AHRQ (Agency for Healthcare and Quality) has put out their
own guidelines for assessing quality2. The University of York has developed a framework for the 
appraisal of systematic reviews that is being used to enter reviews in the DARE database3. These 
guidelines and framework, however, have not been explicitly validated. In a recent study, the Canadian
Agency for Drugs and Technologies in Health (CADTH)4 searched electronic databases including 
Medline and the methods database of the Cochrane Library up to and including publications from 2005.
They also contacted known methodologists in the field for additional instruments. They identified 
52 scales, checklists and guidelines (including the 24 we originally identified) for assessing the quality of
systematic reviews. 

Objective 2: 
To assess the methodological quality and the reporting quality of a complete subset of electronic systematic 
reviews, by applying OQAQ and QUOROM (Chapter 3)

We applied the enhanced OQAQ and QUOROM to all 57 Cochrane Musculoskeletal (CMSG) 
systematic reviews published in the Cochrane Database of Systematic Reviews of the Cochrane Library,
Issue 4, 2002. Two independent reviewers assessed all reviews with a third reviewer available when needed
to help them reach a consensus. They extracted data using prepared forms that included all the items of
both instruments. More than half of the CMSG reviews received a rating of ‘adequate’ on 50% or more
of the ten OQAQ quality items. On the overall quality item (range 0-7), the reviews scored relatively well,
with only minor flaws identified and a mean score of 5.0 (95% CI: 3.7 to 6.3). On 16 of the 
18 QUOROM items, all reviews scored more than 50% of the maximum score. 

Thus, the 57 systematic reviews assessed were found to have good overall methodological quality, 
with scores on individual items revealing only minor flaws.5 Our study found that the reporting quality
of Cochrane musculoskeletal systematic reviews was generally good, although there was room for 
improvement. This is an important message as there is a widespread perception that since they are 
Cochrane reviews, they are the best possible quality. 

Objective 3: 
To determine the impact of updating on the methodological and reporting quality of a subset of systematic 
reviews (Chapter 4)

We repeated the assessment in Objective 2 with a sample of 53 Cochrane systematic reviews before and
after their updating to determine the extent to which their quality had improved. In all cases there was
a minimum interval of four months between the publication dates of the original and updated reviews.



In total we assessed 53 systematic reviews. There was no significant improvement with updating in the
global quality score of the enhanced OQAQ. The updated reviews did however show a significant 
improvement on the enhanced OQAQ item assessing whether the conclusions drawn by the author(s)
were supported by the data and/or analysis presented in the systematic reviews. But there is clearly still
room for improvement of methodological quality.6 The QUOROM statement showed that the 
reporting quality of Cochrane reviews improved in some areas with updating, but also leaves room for
further improvement. 

Currently, Cochrane review updates are carried out primarily to incorporate new findings. Updates should
also try to improve any methodological weaknesses of the reviews.

The enhanced OQAQ and QUOROM proved useful in the studies described in Chapters 3 and 4. 
However, during the course of these studies we had to overcome challenges in their application, even
after improving the descriptors of one of them (OQAQ). These challenges included lack of clarity in the
questions, lack of published guidance on the application of the quality tools selected for use, the length
of time required to apply them, and difficulties with applying their scoring systems. In addition, it 
became clear that QUOROM explicitly was aimed at reporting quality whereas OQAQ had elements of
reporting quality and of methodological quality itself, without distinguishing clearly what was being 
measured. Subsequently, we formulated the following framework (mentioned already in the Introduction
Chapter to orient readers to this distinction): When the quality of a systematic review is examined, two
major aspects are assessed. The first, methodological quality, considers how well the systematic review was
conducted (literature searching, pooling of data, etc.). The second, reporting quality, considers how well
systematic reviewers have reported their methodology and findings.

Finally, in later years, it was felt important items were missing from these instruments. New evidence had
accumulated on the potential for bias in systematic reviews that had not yet been incorporated into a 
validated instrument. With the above in mind, we decided not to try and improve an existing instrument
(OQAQ) further, but to develop a new instrument with improved feasibility, explicitly focused on 
methodological quality of the review rather than reporting quality.

Objective 4: 
To develop a valid and reliable methodological quality assessment instrument for systematic reviews (Chapter 5)

The aim of this objective was to explore the feasibility of developing a generic instrument to assess the
methodological quality of systematic reviews. As a first step, a comprehensive list of 37 items was drawn
by combining the enhanced OQAQ, the Sacks' instrument and three additional items: language 
restriction, publication bias, and publication status. 

These items were scored in 99 paper-based and 52 electronic systematic reviews and the results obtained
were subjected to exploratory factor analysis that identified 11 underlying dimensions (See table 1, 
Chapter 5). These dimensions were given labels and descriptors. The results of the factor analysis were
then subjected to a consensus procedure by nominal group technique. An international panel carried out
this consensus exercise, shortening the 37-item assessment tool to a more manageable (11-item) length.
The tool was named ‘AMSTAR’ which is an acronym for a measurement tool to assess systematic 
reviews.

This approach can be (and was) criticized. The most important points are summarized here (page 108). 
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The choice of Sacks as a source instrument

We chose the Sacks’ instrument out of the list of possible instruments because it was very comprehensive,
it came out high in the quality ranking (Chapter 2), and it had been used in a classic survey of 
methodological quality of systematic reviews over time.7 The QUOROM statement was not used be-
cause it focuses on reporting quality rather than methodological quality, as noted before. 

The addition of three items/dimensions

The decision to include and test three additional items was based on emergent evidence about potential 
sources of bias in systematic reviews. To address a growing consensus among specialists that language was
an important methodological issue, we added an additional item on publication language. However, 
recent evidence has shown that publication language may not be as important an issue as was previously
thought.8 Some empirical evidence indicates that there is no difference in the quality of English and 
non-English language RCTs.9,10 Egger et al. found in a retrospective analysis that excluding trials 
published in languages other than English has generally little effect on summary treatment effect estimates.
The importance of non-English language trials is, however, difficult to predict for individual systematic 
reviews.11 Language restrictions in systematic reviews have been studied and remain controversial.

Publication bias is the tendency for negative research to get published less frequently, less prominently,
more slowly, and the likelihood for positive research to get published more than once. Publication bias
has been identified as a major threat to the validity of systematic reviews. Empirical researchers suggest
that publication bias is widespread.12-18 Finally, publication status of studies suggests that published 
trials are generally larger and may show an overall greater treatment effect than studies published in the
‘grey’ literature.19 Grey literature is to be interpreted as those studies not published as a formal journal 
article (e.g. those found in conference abstracts, books, thesis, government and company reports and
other unpublished materials). The importance of including grey literature in all systematic reviews has
been discussed.20 The assessment of the inclusion of grey literature considers whether or not the authors
reported searching for grey literature. All three items were subjected to the same appraisal as all the other 
candidate items in the consensus phase. This resulted in the language item being subsumed under the item
on publication status. 

Rationale for assessing conflict of interest

The item ‘sources of support’ was included in the original dataset and came out as a component in the
factor analysis. Some may doubt the usefulness of the item concerning conflict of interest. We put a lot
of thought into the name and description of this item using all available empirical evidence. In addition
to the research previously discussed on this topic, more recent studies also suggest that funding might 
influence outcomes and quality of research.21 In this study, the authors concluded that systematic bias 
favours products which are made by the company funding the research. Explanations included the 
selection of an inappropriate comparator to the product being investigated and publication bias. In a 
recently published study by Biondi-Zoccai22 the authors concluded that reviewers who reported previous
not for profit funding were more likely to carry out higher quality systematic reviews. We are convinced
that funding sources are associated with bias in systematic reviews. What is most important about this
question is that it asks not just about the sources of support for the systematic review itself, but for all
primary studies included in the systematic review. 

Primary studies may be subject to bias related to the author's competing interests. Djulbegovic et al.
found that pharmaceutical industry-sponsored studies were more likely to result in favorable evaluations
of new treatments.23 That studies conducted to support the efficacy of new treatments tend to show more
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favorable results is consistent with the drug approval process. Due to the expense, large phase III 
studies to support regulatory approval will only be conducted if the pharmaceutical company is relatively
certain that its new treatment is efficacious. However, this may not be the situation for smaller RCTs
where less financial investment is involved.24, 25

A study by Cho and Bero has been used to support the potential for conflict of interest based on 
funding sources. They found that studies published in pharmaceutical company-sponsored symposia
proceedings were significantly more likely to favour the new drug of interest than were studies published
in peer-reviewed journals.26

The rationale for the composition and size of the source dataset of reviews

In Chapter 5, the source of the reviews used in the development of AMSTAR and the rationale for 
the sample size was not well described. In brief, the original 151 systematic reviews, including 
99 paper-based reviews and 52 Cochrane reviews, were obtained from a database developed by Dr. David
Moher’s team. At the time of retrieving these 99 reviews, we were interested in assessing the quality of
systematic reviews over time. An adequate sample size was difficult to calculate due to lack of available
data. We conveniently selected reviews from the two time periods ‘Early Years’ and ‘Later Years’. The 
52 Cochrane reviews were all included in the Cochrane database of systematic reviews, The Cochrane 
Library 1996, Issue 3. In this we felt we had a representative sample from the ‘universe’ of reviews where
AMSTAR would be applied.

The choice for factor analysis and a nominal group consensus process to design AMSTAR

Comprehensiveness and feasibility compete to increase responsiveness and decrease the number of items
in the instrument. To get to the best compromise between these extremes, we chose two out of a number
of possible approaches. Specifically, we chose factor analysis to define a parsimonious set of dimensions
from the full set of items and employed an international expert consensus panel to pick one item from
each dimension that would be most applicable. The items were subjected to factor analysis and only those
items that loaded highly on one component (>.50) were retained. The described factor analysis made 
it possible to reduce the 37-item instrument to a shorter (29-items) instrument that measured 
11 components.

The panel that formed the nominal group comprised eleven experts in the fields of methodological 
quality assessment and systematic reviews. The group was selected from three organizations involved 
in both the conduct of systematic reviews and the assessment of methodological quality. It included 
clinicians, methodologists, epidemiologists and reviewers new to the field. Some, but not all, were 
previously involved in the Cochrane Collaboration. In their examination on the results of the factor 
analysis, they reflected critically on the components identified and decided on the items to be included
in the new instrument.

The nominal group discussed all 11 components. The items most appropriate for the components were
included in the draft instrument. The instrument is an 11-item questionnaire that asks reviewers to 
answer yes, no, can’t answer or not applicable. A separate question on language was identified in the 
factor analysis as a significant issue, but the nominal group felt that the contradictory evidence in the 
literature warranted removing this item from the shortened item list and capturing it under the question
on publication status. 
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Objective 5: 
To test the validity and reliability of AMSTAR in the source dataset (Chapter 6)

We tested agreement, reliability, construct validity and feasibility (time to complete) of the new 
instrument. Two assessors independently applied the enhanced OQAQ, the Sacks list, and AMSTAR to
a randomly selected sample of 30 reviews out of the 151 systematic reviews used in Chapter 5, which were
randomly selected from the Cochrane Library and a database of meta-analysis published in paper-based
journals. 

The inter-rater reliability of the individual items in the new instrument was substantial, with a mean
kappa of 0.70. Kappas recorded for the other instruments were OQAQ 0.63 and Sacks’ instrument 0.40.
Agreement was lowest on the AMSTAR items assessing status of publication, scientific quality 
assessment and combinability of statistical data. It should also be noted that overall agreement on these
items was good, so the relatively low kappas should be seen as caused by skewness in the responses, i.e. a
majority of responses falling into either the ‘yes’ or the ‘no’ category. This is a well-known limitation of
the kappa statistic.27, 28

The construct validity results of the new instrument, expressed as a percentage of the maximum score,
showed convergence with the results of the other instruments. Intra-class correlations (ICC) were 
0.66 with OQAQ and 0.83 with Sacks. The ICC obtained when comparing OQAQ to Sacks was 0.86.
AMSTAR proved highly feasible taking 10-15 minutes to complete compared with OQAQ (taking on
average more than 20 minutes), and Sacks (taking on average over 40 minutes). Qualitative analyses of
the responses lead to minor changes in the wording of three items. This exercise suggested that the new 
11-item instrument has good content and construct validity, good reliability, and excellent feasibility.
However, the exercise was limited because it reused the reviews employed for the factor analysis, with the
appraisals performed by the developers of the instrument. This could possibly result in overestimation of
the reliability and validity of AMSTAR. Our involvement in the development of the instrument could
influence how we interpret and apply the criteria that may be different to a novice user. Therefore, a 
second validation exercise was performed in a new set of reviews and appraised by assessors new to 
AMSTAR.

Objective 6: 
To externally test the validity and reliability of AMSTAR (Chapter 7)

Two ‘AMSTAR-naive’ assessors applied the instrument to a set of 42 reviews assessing the use of protein
pump inhibitors for gastro esophageal reflux disease, dyspepsia and peptic ulcer disease. In the absence
of a gold standard, we assessed construct validity by comparing AMSTAR with a validated global scale
undertaken by seven assessors with expertise in clinical medicine, epidemiology, measurement, and 
research methods. This global score is a seven point scale (1 ‘major flaws’, 7 ‘minor flaws’). In the 
validation study by Oxman and colleagues, inter-rater reliability was evaluated by assessing the degree to
which different individuals agreed on the scientific quality of a set of reports.29

The sample of 42 reviews adequately covered a wide range of methodological quality.30 The inter-observer
reliability of the total score was excellent for AMSTAR: kappa 0.84 and Pearson’s 0.96. The inter-rater
agreement (kappa) between two raters for the global assessment was 0.63. Construct validity was shown
by AMSTAR's convergence with the results of the global assessment instrument: Spearman’s rank 
correlation coefficient 0.72.
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Both AMSTAR and the global assessment required on average 15 minutes to complete, but with the 
latter, assessors expressed difficulty in reaching a final decision in the absence of comprehensive 
guidelines. In contrast, AMSTAR was well received.

The choice for using kappa and PHI statistics

One of the major difficulties with kappa is that when the proportion of positive ratings is extreme, the
possible agreement above chance agreement is small and it is difficult to achieve even moderate values of
kappa. Thus, if one uses the same raters in a variety of settings, as the proportion of positive ratings 
becomes extreme, kappa will decrease even if the way the assessors rate the quality does not change. To
address this limitation, we also calculated chance-independent agreement using PHI, a relatively new 
approach to assessing observer agreement.31-32

Recommendations for practice and future research directions

The AMSTAR instrument has good inter-observer reliability and validity. The work reported in this 
thesis offers ample scope for future research. We think we have made a useful contribution to the 
assessment of the methodological quality of systematic reviews, but like all instruments designed to 
measure quality, the instrument needs to evolve to keep pace with the new developments in the field it
is used. Research into the development of valid and reliable assessment methods will continue to be an
integral part of the refinement of the quality of systematic reviews. We want to emphasize a few research
priorities specifically.

Further validation and development of AMSTAR for reviews of effectiveness

Further validation is needed to replicate the initial promising validations involving a broader range of 
assessors and a broader range of reviews to assess whether the reliability and validity are confirmed in 
diverse circumstances. 

Extension of AMSTAR to other types of reviews

Assessing the quality of different types of studies is complex and requires multiple methods of 
assessment. Further, for the assessment techniques to be useful in a health setting, the procedures and 
methods need to be practical and easily implemented.

We propose additional steps in the development of AMSTAR: 1) to explore the capacity of AMSTAR to
deal with both RCTs and observational studies of therapeutic efficacy, and 2) to develop different 
AMSTAR versions for observational studies of aetiology, diagnosis or prognosis.

Methodological research on conduct and reporting of systematic reviews

Publication bias remains an area of contention amongst those who assess the quality of systematic reviews.
It remains a research priority because it is unclear what the impact of publication bias is on making 
decisions in health care. We are aware of the passed 20 years of work in this area of research. This has given
us some clear answers as to the effect publication bias may have on the overall results of estimating the
impact of interventions. This is indeed likely to be the case with techniques to identify and quantify 
publication bias.33 Although a number of alternative tests for publication bias exist, none have yet been
validated.34 Inevitably, new evidence will modify current thinking in some areas and at that point, the
AMSTAR may be updated.
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Detecting differences between the methodological quality and reporting quality: conducting a study to
ensure AMSTAR is measuring what it is supposed to measure (i.e. methodological quality). This could
be studied in future validation studies. 

Promoting Use of AMSTAR

While we are optimizing the validity of AMSTAR, we will need to persuade researchers and decision makers
to use the instrument. Our ongoing challenge will be to have AMSTAR widely known.  This will involve
the development of an implementation strategy.  

Our new instrument builds upon previous work completed. Methodologists continue to struggle 
with methodological quality issues while decision makers struggle with the challenge of basing policy, 
clinical or resource planning decisions on the available evidence. The personal feedback received on 
AMSTAR has been supportive. With its publication in a peer review journal35, we hope it will help many
reviewers with their task of assessing the methodological quality and incorporating the results into their
systematic reviews.
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Instrument 1

Quality of reporting of meta-analyses - QUOROM for clinical 
randomized controlled trials (RCTs)

Identify the report as a meta-analysis (or systematic 
review) of randomized trials.

Title

Use a structured format.Abstract

The clinical question explicitly.Objectives

The databases (i.e., list) and other information sources.Data sources

The selection criteria (i.e., population, intervention, 
outcome, and study design); methods for validity 
assessment, data abstraction, and study characteristics,
and quantitative data synthesis) in sufficient detail to
permit replication.

Review methods

The principal measures of effect (e.g., relative risk), 
method of combining results (statistical testing and 
confidence intervals), handling of missing data, etc.; 
how statistical heterogeneity was assessed; a rationale 
for any a priori sensitivity and subgroup analyses; and
any assessment of publication bias.

Quantitative 
data synthesis

The main results.Conclusion

The explicit clinical problem, biologic rationale for the
intervention, and rationale for review. 

Introduction

Methods

The information sources, in detail (e.g., databases, 
registers, personal files, expert informants, agencies,
hand-searching), and any restrictions (years considered,
publication status, language of publication.

Searching

The inclusion and exclusion criteria (defining popula-
tion, intervention principal outcomes, and study design).

Selection

The criteria and process used (e.g., masked conditions,
quality assessment and their findings).

Validity 
assessment

The process used (e.g., completed independently, 
in duplicate).

Data abstraction

The type of study design, participants' characteristics,
details of intervention, outcome definitions, etc.; and
how clinical heterogeneity was assessed.

Study 
characteristics

DescriptorHeading Reported
(Y/N)

Page
#
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Summarize the key findings; discuss clinical inferences
based on internal and external validity; interpret the 
results in light of the totality of available evidence; 
describe potential biases in the review process (e.g., 
publication bias); and suggest a future research agenda.

Discussion

Report agreement on the selection and validity 
assessment; present simple summary results (for each 
treatment group in each trial, for each primary 
outcome); data needed to calculate effect sizes and 
confidence intervals in intention-to-treat analyses (e.g., 
2 x 2 tables of counts, means and standard deviations,
proportions).

Quantitative 
data synthesis

Results

Provide a meta-analysis profile summarizing trial flow
(figure 1).

Trial flow

Present descriptive data for each trial (e.g., age, sample
size, intervention, dose, and duration, follow-up).

Study 
characteristics

Instrument 1
continued

Figure 1
Progress through the stages of a meta-analysis, including selection of potentially relevant randomized
controlled trials [RCTs], included and excluded RCTs with a statement of the reasons, RCTs with usable
information, and RCTs withdrawn by outcome with a statement of the reasons for the withdrawal. 

* Modified from Moher D, Cook DJ, Eastwood S, Olkin I, Rennie D, Stroup DF. Improving the quality of reports
of meta-analyses of randomised controlled trials: the QUOROM statement. Quality of Reporting of Meta-analyses.
Lancet 1999;354:1896–900.

RCTs with usable information, by outcome (n = ...)

RCTs withdrawn, by outcome, with reasons (n = ...)

Potentially relevant RCTs identified and screened for retrieval (n = ...)

RCTs excluded, with reasons (n = ...)

RCTs retrieved for more detailed evaluation (n = ...)

RCTs excluded, with reasons (n = ...)

Potentially appropriate RCTs to be included in the meta-analysis (n = ...)

RCTs included in meta-analysis (n = ...)

RCTs included in meta-analysis (n = ...)



Instrument 2

Enhanced overview quality assessment questionnaire (OQAQ) 
originally developed by Oxman, Guyatt et al.

The purpose of this index is to evaluate the scientific quality (i.e. adherence to scientific principles) of 
research overviews (review articles) published in the medical literature. It is not intended to measure 
literary quality, importance, relevance, originality, or other attributes of overviews.

The index is for assessing overviews of primary (“original”) research on pragmatic questions regarding 
causation, diagnosis, prognosis, therapy or prevention. A research overview is a survey of research. The
same principles that apply to epidemiologic surveys apply to overviews: a question must be clearly 
specified, a target population identified and accessed, appropriate information obtained from that 
population in an unbiased fashion, and conclusions derived, sometimes with the help of difference 
between overviews and epidemiologic surveys the unit of analysis, not the scientific issues that the 
questions in this index address.

Since most published overviews do not include a methods section, it is difficult to answer some of the
questions in the index. Base your answer as much as possible on the information provided in the 
overview. If the methods that were used are reported incompletely relative to a specific item, score that
item as “partially”. Similarly, if there is no information provided regarding what was done relative to a 
particular question, score it as “can’t tell” unless there is information in the overview to suggest either that
the criterion was or was not met.

1. Were the search methods used to find evidence (original research) on the primary question(s) stated?

❒ yes ❒ partially ❒ no

Yes is given to meta-analysis reporting categories of sources, including years (e.g., databases-Medline)
used and whether these categories were named (e.g. Medline). Partial points are given for the category of
sources (e.g., electronic, hand, register) named.

2. Was the search for evidence reasonably comprehensive?

❒ yes ❒ can’t tell ❒ no

Yes is given if at least three categories, one of which must be electronic with key words stated and any two
others (e.g., hand, register) are reported. Key words and/or MESH terms must be stated.

3. Were the criteria used for deciding which studies to include in the overview reported?

❒ yes ❒ partially ❒ no

This item was thought to be reasonably explicit. If 2 or more items mentioned, yes, if <2 mentioned, 
partially, if none mentioned, no.

4. Was bias in the selection of studies avoided?

❒ yes ❒ can’t tell ❒ no

Yes is given if at least two reviewers independently assess for inclusion. A consensus must be reached.
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5. Were the criteria used for assessing the validity of the included studies reported?

❒ yes ❒ partially ❒ no

It was felt that the issues relating to publication bias should not be included in the assessment of this. Yes
is given to those meta-analysis reporting ‘a priori’ methods of validity assessment (e.g., if the author(s)
chose to include only randomized, double-blind, placebo controlled trials, or allocation concealment as
inclusion criteria).

6. Was the validity of all studies referred to in the text assessed using appropriate criteria (either in 
selecting studies for inclusion or in analyzing the studies that are cited)?

❒ yes ❒ can’t tell ❒ no

This item relates to validity assessment. Yes is given if there is a description of any criteria (either internal
or external) used either for inclusion, or for analysis (e.g., sensitivity analysis).

7. Were the methods used to combine the findings of the relevant studies (to reach a conclusion) 
reported?

❒ yes ❒ partially ❒ no

This item was thought to be reasonably explicit.

8. Were the findings of the relevant studies combined appropriately relative to the primary question the
overview addresses?

❒ yes ❒ can’t tell ❒ no

For question 8, if no attempt was made to combine findings, and no statement is made regarding the 
inappropriateness of combining findings, check “no”. If a summary (general) estimate is given anywhere
in the abstract, the discussion, or the summary section of the paper, and it is not reported how the 
estimate was derived, mark “no” even if there is a statement regarding the limitations of combing the 
findings of the studies reviewed. If in doubt mark “can’t tell”.

9. Were the conclusions made by the author(s) supported by the data and/or analysis reported in the
overview?

❒ yes ❒ partially ❒ no

For an overview to be scored as “yes” on question 9, data (not just citations) must be reported that 
supports the main conclusions regarding the primary question(s) that the overview addresses. If the overview
concerns diagnostic/prognostic tests, ‘retest is not required’ (this ensures that diagnostic/prognostic 
papers are not scored more rigorously than clinical papers).

10. How would you rate the scientific quality of the overview?
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The score for question 10, the overall scientific quality, should be based on your answers to the first nine
questions. The following guidelines can be used to assist with deriving a summary score. If the “can’t tell”
option is used one or more times on the preceding questions, a review is likely to have minor flaws at best
and it is difficult to rule out major flaws (i.e. a score of 4 or lower).  If the “no” option is used on 
question 2, 4, 6 or 8, the review is likely to have major flaws (i.e. a score of 3 or less, depending on the
number and degree of the flaws).
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Instrument 3
A measurement tool to assess systematic reviews (AMSTAR)

Yes  ❒  No  ❒
Can’t answer ❒
Not applicable

1. Was an 'a priori' design provided? 
The research question and inclusion criteria should be established before 
the conduct of the review.

Yes  ❒  No  ❒
Can’t answer ❒
Not applicable

2. Was there duplicate study selection and data extraction? 
There should be at least two independent data extractors and a consensus 
procedure for disagreements should be in place.

Yes  ❒  No  ❒
Can’t answer ❒
Not applicable

5. Was a list of studies (included and excluded) provided? 
A list of included and excluded studies should be provided.

Yes  ❒  No  ❒
Can’t answer ❒
Not applicable

4. Was the status of publication (i.e. grey literature) used as an inclusion 
criterion? 
The authors should state that they searched for reports regardless of their 
publication type. The authors should state whether or not they excluded 
any reports (from the systematic review), based on their publication status,
language etc.

Yes  ❒  No  ❒
Can’t answer ❒
Not applicable

8. Was the scientific quality of the included studies used appropriately in
formulating conclusions? 
The results of the methodological rigor and scientific quality should be 
considered in the analysis and the conclusions of the review, and explicitly 
stated in formulating recommendations.

Yes  ❒  No  ❒
Can’t answer ❒
Not applicable

6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies should 
be provided on the participants, interventions and outcomes. The ranges of
characteristics in all the studies analyzed e.g. age, race, sex, relevant 
socioeconomic data, disease status, duration, severity, or other diseases 
should be reported.

Yes  ❒  No  ❒
Can’t answer ❒
Not applicable

7. Was the scientific quality of the included studies assessed and 
documented?
A priori' methods of assessment should be provided (e.g., for effectiveness 
studies if the author(s) chose to include only randomized, double-blind, 
placebo controlled studies, or allocation concealment as inclusion criteria); 
for other types of studies alternative items will be relevant.

Yes  ❒  No  ❒
Can’t answer ❒
Not applicable

3. Was a comprehensive literature search performed? 
At least two electronic sources should be searched. The report must include
years and databases used (e.g. Central, EMBASE, and MEDLINE). Key words
and/or MESH terms must be stated and where feasible the search strategy
should be provided. All searches should be supplemented by consulting 
current contents, reviews, textbooks, specialized registers, or experts in the 
particular field of study, and by reviewing the references in the studies found.
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Yes  ❒  No  ❒
Can’t answer ❒
Not applicable

10. Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of graphical
aids (e.g., funnel plot, other available tests) and/or statistical tests (e.g., Egger
regression test).

Yes  ❒  No  ❒
Can’t answer ❒
Not applicable

11. Was the conflict of interest included?
Potential sources of support should be clearly acknowledged in both the 
systematic review and the included studies.

Shea et al. BMC Medical Research Methodology 2007 7:10   doi:10.1186/1471-2288-7-10

Yes  ❒  No  ❒
Can’t answer ❒
Not applicable

9. Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were 
combinable, to assess their homogeneity (i.e. Chi-squared test for 
homogeneity, I2). If heterogeneity exists a random effects model should be
used and/or the clinical appropriateness of combining should be taken into
consideration (i.e. is it sensible to combine?).
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Systematic reviews have become the standard method for summarizing data regarding the effects of 
healthcare interventions. In the last decade there has been a remarkable proliferation of systematic reviews
as one of the key tools for evidence-based health care. Systematic reviews within health care are usually
conducted retrospectively and are susceptible to a range of potential sources of bias. However, there has
been no agreement on the best approach to assessing their methodological quality. The aim of this 
thesis is to pull together the best available instruments to develop, update and validate them, and to 
produce a reliable, practical and convenient tool that can be used in a variety of settings. 

To achieve these aims we carried out a series of interlinked studies.

In Chapter 1 we provide a brief summary of the existing literature on assessing the methodological and
reporting quality of systematic reviews. We list our objectives, along with the measurement instruments
and systematic reviews studied in this thesis. 

In Chapter 2 we undertook a systematic review of available instruments used to assess the quality of 
systematic reviews. We compiled and appraised a complete list of all available tools for the assessment of
systematic reviews. We described the development of the QUOROM (quality of reporting of 
meta-analysis) statement and compared it to other instruments identified through a systematic review. 
Finally, we improved the descriptors of the instrument that rated highest (the overview quality assessment
questionnaire-OQAQ). We found that the literature described many checklists and scales for use as 
evaluation tools, but most were missing important evidence-based items. A pilot study suggested 
considerable room for improvement in the reporting of systematic reviews using different instruments. 

In Chapter 3 we assessed the methodological and reporting quality of a set of systematic reviews by 
applying OQAQ and QUOROM to all 57 Cochrane musculoskeletal systematic reviews published in the
Cochrane Database of Systematic Reviews of the Cochrane Library. We found good overall methodological
quality, with scores on individual items revealing only minor flaws. However, we concluded more work
was needed in reporting search results, documentation of the flow of studies, identification of the type
of studies, summary of the key findings and the need for specific guidelines for reporting protocols.

In Chapter 4 we determined the impact of updating on the methodological quality and reporting quality
of a set of systematic reviews. Under this objective we assessed a newly selected sample of systematic 
reviews before and after their updating using the same two instruments. The sample covered a wide variety
of health topics published in the Cochrane Library. We assessed the updated and original versions of the
systematic reviews using two instruments: the 10 item OQAQ, and the 18-item QUOROM statement.
In total, 53 systematic reviews were evaluated. Updating produced no significant improvement in the global
quality score of the OQAQ. Updated reviews showed a significant improvement on the OQAQ item 
assessing whether the conclusions drawn by the author(s) were supported by the data and /or analysis 
presented in the systematic review. The QUOROM data confirmed these findings. After the studies in
Chapters 3 and 4 we concluded that there was room for a new instrument focused on methodological 
quality (rather than reporting quality) of systematic reviews, with improved content and feasibility. 

In Chapter 5 we developed such an instrument by building upon previous tools, empirical evidence and
expert consensus. To start, a 37-item assessment tool was formed by combining two instruments 
developed to assess methodological quality 1) the enhanced OQAQ, 2) a checklist created by Sacks et al.,
and 3) three additional items recently judged to be of methodological importance. This tool was applied to
99 paper-based and 52 electronic systematic reviews. Exploratory factor analysis identified 11 underlying
components. From each component, methodological experts selected one item through a nominal group
consensus process to arrive at a feasible assessment tool with face and content validity. The 11-item tool
was named AMSTAR: A MeaSurement Tool to Assess systematic Reviews. 

109



In Chapter 6 we tested the construct validity, reliability and feasibility of AMSTAR in the source 
dataset. We tested the new instrument by having two assessors apply it, as well as the two original 
instruments, to a random sample of 30 systematic reviews (out of the 151 selected for Chapter 5). The
construct validity results of the new instrument, expressed as a percentage of the maximum score, showed
convergence with the results of the other instruments. Intra-class correlations (ICC) were 0.66 with
OQAQ and 0.83 with Sacks’ checklist. The ICC obtained when comparing OQAQ to Sacks’ checklist
was 0.86. AMSTAR proved highly feasible taking 10-15 minutes to complete compared with OQAQ 
(taking on average more than 20 minutes), and Sacks’ checklist (taking on average over 40 minutes).
Qualitative analyses of the responses lead to minor changes in the wording of three items. This internal
validation exercise suggested that the new 11-item instrument has good content and construct validity,
good reliability, and excellent feasibility. 

In Chapter 7 we further tested the reliability and external validity of AMSTAR using a separate set of 
reviews. External assessors, with no prior exposure to AMSTAR, applied the instrument to a set of 
42 systematic reviews focusing on therapies to treat gastro-esophageal reflux disease, peptic ulcer disease, and
other acid-related diseases. In the absence of a gold standard, we assessed construct validity by comparing
AMSTAR with a global scale undertaken by seven assessors with expertise in clinical medicine, 
epidemiology, measurement, and research methods. The inter-observer reliability of the total score was
excellent for AMSTAR: kappa 0.84 and Pearson’s 0.96. The inter-rater agreement (kappa) between two
raters for the global assessment was 0.63. Construct validity was shown by AMSTAR's convergence with
the results of the global assessment instrument. Both AMSTAR and the global assessment required on
average 15 minutes to complete, but with the latter, assessors expressed difficulty in reaching a final 
decision in the absence of comprehensive guidelines. In contrast, AMSTAR was well received.

Conclusions 

The aim of the research reported in this thesis was to explore available measurement instruments for 
assessing methodological quality and reporting quality, to evaluate the status of these instruments, and
to explore the development of a new instrument to fill in any missing gaps.  

Assessing the methodological quality of different types of studies is complex and requires multiple methods
of assessment. Further, for the assessment techniques to be useful in a health setting, the procedures and 
methods need to be practical and easily implemented. While we are planning to perform additional 
validation the real test will be to persuade researchers and decision makers to use the instrument. Our 
ongoing challenge will be to have AMSTAR widely used. This will involve the development of an 
implementation strategy.  The early signs are good - AMSTAR has been adopted or recommended by a
number of groups, including the Canadian Agency for Drugs and Technologies in Health.

Methodologists continue to struggle with methodological quality issues while decision makers struggle
with the challenge of basing policy, clinical or resource planning decisions on the available evidence. The
personal feedback received on AMSTAR to date has been supportive. With its publication in peer 
reviewed journals and in this thesis, we hope that it will help many reviewers with their tasks of assessing
the methodological quality of systematic reviews and incorporating their results in clinical and policy 
decisions.
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Beoordeling van de methodologische kwaliteit van systematische reviews
De ontwikkeling van AMSTAR

Systematische reviews zijn de standaardmethode geworden voor het samenvatten van gegevens met 
betrekking tot de effecten van interventies in de gezondheidszorg, en worden als een van de belangrijkste
instrumenten voor ‘evidence-based healthcare’ beschouwd. In het afgelopen decennium is het aantal 
systematische reviews aanzienlijk toegenomen. Systematische reviews worden retrospectief uitgevoerd 
en zijn daardoor gevoelig voor verschillende mogelijke bronnen van vertekening. Er is echter geen 
overeenstemming over de beste benadering voor het beoordelen van de methodologische kwaliteit van 
systematische reviews. Het doel van dit proefschrift is het vergaren van de beste beschikbare instrumenten,
het ontwikkelen, aanpassen en valideren van die instrumenten en het produceren van een betrouwbaar,
praktisch en werkbaar instrument dat in verschillende settings kan worden gebruikt.

Om deze doelen te bereiken, hebben we een aantal onderling samenhangende studies uitgevoerd.

In hoofdstuk 1 geven we een kort overzicht van de bestaande literatuur over het beoordelen van de 
kwaliteit van de methodologie en van de rapportage van systematische reviews. We beschrijven onze
vraagstellingen en de meetinstrumenten en systematische reviews die in dit proefschrift zijn bestudeerd. 

In hoofdstuk 2 hebben we een systematisch onderzoek uitgevoerd naar de beschikbare instrumenten die
worden gebruikt voor het beoordelen van de kwaliteit van systematische reviews. We hebben een volledige
lijst samengesteld en alle beschikbare instrumenten voor de beoordeling van systematische reviews 
geëvalueerd. We beschreven de ontwikkeling van het QUOROM-statement (Quality Of Reporting Of
Meta-analysis) en vergeleken dit met andere instrumenten. Ten slotte hebben we de descriptoren van het
instrument met het beste resultaat (de OQAQ, Overview Quality Assessment Questionnaire) verbeterd.
Uit ons onderzoek bleek dat in de literatuur veel checklists en schalen worden beschreven die als 
evaluatie-instrument worden gebruikt, maar dat bij de meeste daarvan ’evidence-based’ items ontbreken.
Er leek aanzienlijke ruimte te zijn om de beoordeling van de kwaliteit van systematische reviews te 
verbeteren. 

In hoofdstuk 3 beschrijft de beoordeling van de kwaliteit van methodologie en rapportage van een 
aantal systematische reviews, door OQAQ en QUOROM toe te passen op alle 57 systematische reviews
van de Cochrane Musculoskeletal Group (gepubliceerd in de Cochrane Database of Systematic Reviews
van de Cochrane Library). In het algemeen was de methodologische kwaliteit goed, met slechts kleine
minpunten in de afzonderlijke items. Toch bleek ook dat verdere verbetering mogelijk is bij rapportage
van zoekresultaten, documenteren van de onderzoeksstroom, identificeren van het type onderzoek en 
samenvatten van de belangrijkste resultaten. Tevens bleek er een behoefte aan specifieke richtlijnen voor
rapportage.

In hoofdstuk 4 hebben we bekeken of herzieninging (‘update’) van een review de kwaliteit van methodologie
en rapportage verbetert. In een steekproef hebben we een aantal reviews vóór en na de herziening 
beoordeeld. De steekproef van 53 systematische reviews bestreek een groot aantal verschillende 
gezondheidswetenschappelijke onderwerpen in de Cochrane Library. Net als in hoofdstuk 3 gebruikten
we de OQAQ en de QUOROM voor de beoordeling. Herzieningen gaven geen significante verbetering
in de globale kwaliteitsscore van de OQAQ, maar wel op het OQAQ-item waarmee wordt beoordeeld
of de getrokken conclusies worden ondersteund door de gepresenteerde gegevens en/of analyse. De 
QUOROM-gegevens bevestigden deze resultaten. Na de studies in hoofdstuk 3 en 4 concludeerden we
dat er ruimte is voor een nieuw instrument gericht op de methodologische kwaliteit (in tegenstelling tot
de kwaliteit van de rapportage) van systematische reviews, met een verbeterde inhoud en haalbaarheid.



In hoofdstuk 5 hebben we een dergelijk instrument ontwikkeld door voort te bouwen op eerdere 
instrumenten, empirisch bewijs en consensus onder experts. Om te beginnen werd een uit 37 items 
bestaand beoordelingsinstrument gevormd door het combineren van twee instrumenten die zijn 
ontwikkeld voor de beoordeling van methodologische kwaliteit 1) de verbeterde OQAQ, 2) een door
Sacks et al. gemaakte checklist en 3) drie aanvullende items die van methodologisch belang worden 
geacht. Dit instrument is toegepast op 99 papieren en 52 elektronische systematische reviews. Uit de 
exploratieve verkennende factoranalyse kwamen 11 onderliggende componenten naar voren. Uit elke
component werd door methodologische experts één item geselecteerd via een consensus procedure 
(‘nominal groups’), zodat een werkbaar beoordelingsinstrument met validiteit op het eerste gezicht en op
inhoud (face en content validity) kon ontstaan. Het uit 11 items bestaande instrument kreeg de naam
AMSTAR: ‘A MeaSurement Tool to Assess systematic Reviews’ (een meetinstrument voor de beoordeling
van systematische reviews). 

In hoofdstuk 6 hebben we de constructvaliditeit, betrouwbaarheid en werkbaarheid van AMSTAR 
getest in de brongegevens-set. We hebben het nieuwe instrument getest door het evenals de twee 
oorspronkelijke instrumenten door twee beoordelaars te laten toepassen op een willekeurige steekproef
van 30 systematische onderzoeken (uit de 151 die waren geselecteerd voor hoofdstuk 5). De resultaten voor
de constructvaliditeit van het nieuwe instrument, uitgedrukt als een percentage van de maximumscore,
vertoonden convergentie met de resultaten van de andere instrumenten. De intraclass correlatie (ICC)
coëfficiënt was 0,66 met OQAQ en 0,83 met de checklist van Sacks. De ICC bij de vergelijking van
OQAQ met de checklist van Sacks was 0,86. AMSTAR bleek zeer werkbaar te zijn met een benodigde
tijd voor het uitvoeren van 10-15 minuten in vergelijking met OQAQ (gemiddeld meer dan 20 minuten
nodig) en de checklist van Sacks (gemiddeld meer dan 40 minuten nodig). Kwalitatieve analyse van de
respons leidde tot minimale wijzigingen in de verwoording van drie items. Deze interne valideringstudie
suggereerde dat het nieuwe uit 11 items bestaande instrument een goede inhouds- en constructvaliditeit,
een goede betrouwbaarheid en een uitstekende werkbaarheid heeft.

In hoofdstuk 7 hebben we de betrouwbaarheid en externe validiteit van AMSTAR verder getest met een
afzonderlijke set systematische reviews. Externe beoordelaars zonder ervaring met AMSTAR pasten 
het instrument toe op een set van 42 systematische reviews die waren gericht op de behandeling van
gastro-oesophageale refluxziekte, maagzweren en andere aan maagzuur gerelateerde aandoeningen. Bij
afwezigheid van een gouden standaard hebben we de constructvaliditeit beoordeeld door AMSTAR te 
vergelijken met beoordelingen op een globale schaal die is gehanteerd door zeven beoordelaars met 
ervaring in klinische geneeskunde, epidemiologie, metingen en onderzoeksmethoden. 
De interbeoordelaarsbetrouwbaarheid van de totale score voor AMSTAR was uitstekend: kappa 0,84 en
Pearson 0,96. De interbeoordelaarsovereenstemming (kappa) tussen twee beoordelaars voor de globale
schaal was 0,63. De constructvaliditeit werd aangetoond door de convergentie van AMSTAR met de 
resultaten van het globale beoordelingsinstrument. Voor het uitvoeren van zowel AMSTAR als de globale
beoordeling was gemiddeld 15 minuten nodig, maar bij de laatste ondervonden beoordelaars 
moeilijkheden bij het bereiken van een definitieve beslissing, door de afwezigheid van uitgebreide 
richtlijnen. AMSTAR werd daarentegen goed ontvangen. 

Het doel van de studies waarover in dit proefschrift wordt gerapporteerd, was het verkennen van de 
beschikbare meetinstrumenten voor het beoordelen van de kwaliteit van de methodologie en van de 
rapportage van systematische reviews, het evalueren van de status van deze instrumenten en het verkennen
van de ontwikkeling van een nieuw instrument om eventuele lacunes te vullen.

De beoordeling van de methodologische kwaliteit van verschillende typen systematische reviews is 
een complexe taak waarvoor meerdere beoordelingsmethoden vereist zijn. Bovendien kunnen de 
beoordelingstechnieken alleen bruikbaar zijn voor de gezondheidszorg als de procedures en methoden
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praktisch en eenvoudig te implementeren zijn. Hoewel we nog van plan zijn een aanvullende validatie uit
te voeren, zal de echte test eruit bestaan onderzoekers en besluitvormers over te halen het instrument te
gaan gebruiken. Onze voortdurende uitdaging is AMSTAR breed gebruikt te laten worden. Hiervoor
moet een implementatiestrategie worden ontwikkeld. De eerste tekenen zijn gunstig. AMSTAR is 
inmiddels in gebruik genomen of aanbevolen door een aantal groepen, waaronder de Canadian Agency
for Drugs and Technologies in Health.

Methodologen blijven worstelen met problemen omtrent de methodologische kwaliteit, terwijl besluitvormers
worden uitgedaagd om besluiten op het gebied van beleid, klinische zaken en resourceplanning te 
baseren op het beschikbare bewijs. De feedback die tot op heden is ontvangen over AMSTAR, was 
bemoedigend. We hopen dat de publicatie in peer-reviewed tijdschriften en in dit proefschrift veel 
beoordelaars zal helpen bij de taak om de methodologische kwaliteit van systematisch reviews te beoordelen
en hun resultaten mee te nemen in klinische en beleidsbesluiten.
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