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ABSTRACT

Evidence-Based Health Care is becoming increasingly popular, and in some settings is
influencing the direction of health-care policy. If Meta-analyses (MAs) are to continue to be

useful, consideration must be given to how they are reported.

This study was carried out to: a) assess the quality of reporting and general characteristics of
paper-based MAs published from 1977 to 1995; b) assess over time; c) compare with
Cochrane Collaboration (i.e., electronically published) MAs.

Paper-based MAs were randomly selected from a database of systematic reviews. Cochrane
Collaboration MAs were randomly selected from the Cochrane Database of Systematic

Reviews, Issue 3, 1996. Data were analyzed using univariate and multivariate approaches.

One hundred and fifty-one MAs were reviewed. The overall mean quality score of MAs
published in the ‘Early Years’ was 3.04 (95% Confidence Interval (CI) 2.53,3.56);‘Later
Years’ 3.35 (95% CI 2.83,3.87), and the Cochrane Library MAs 3.42 (95% CI 2.92,3.93).

This study reveals that there has been a trend, over time, towards improvement in the
reporting quality of paper-based published MAs and that the reporting quality of
(Cochrane) electronically based MAs are no different from that of paper-based MAs.
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1. INTRODUCTION

People in progressive societies, e.g., around the world want good quality health care, because
of its expected impact on their life quality and expectancy. The same motivation has led to
strong interest in discovering better ways of meeting health needs. The proliferation of
medical opinions, procedures, treatments and drugs, both ancient and modem, requires
ordinary people to make decisions as to who to trust for their medical care, and what kind of
advice and treatment to accept. Medical academics and practitioners are concerned that their
decisions about the medicine that they teach and practice be soundly based. This has led to
the widespread use of randomized controlled trials (RCTs) to study the effectiveness of
specific treatments, procedures and drugs, or compare their effectiveness to that of standards

of known efficacy.

Of course, RCTs are conducted to gain reliable information on which to base medical
decisions. When the evidence gathered in this way is strong and its implications clear, it is
hoped that it will influence the medical decisions of professionals, and shape the formation
of national and international health-care policy. Evidence-based health care (EBHC) is
becoming increasingly popular, and in some settings, at least, is influencing the direction of

health-care policy.

Unfortunately, the reported results of RCTs are not always clear, convincing or unequivocal.
Moreover, the reported results of various trials, compared side by side, have often been
confusingly heterogeneous or flatly contradictory. This has given rise to the recognition,
within the medical and scientific communities, of the need for the careful, objective and
methodical reappraisal of the pooled results of controlled trials, and of the conclusions drawn
from those results by the researchers who conducted them. It has come to be accepted that
such after-the-fact studies or meta-analyses (MAs) make it possible to extract from pooled
studies information of a higher degree of generalization and reliability than the individual

trials on which they are based.

Meta-analysis provides a systematic and explicit method for synthesizing evidence; an



overall quantitative estimate (and confidence intervals) derived from the individual studies;
and, early evidence as to the effectiveness of treatments, thereby reducing the need for
continued study (Moher 1995). MAs offer several potential advantages including: 1)
increased statistical power to detect significant differences by increasing sample size,
especially for subgroups; 2) improved estimates of effect size and precision; 3) a means of
resolving uncertainty when reports disagree; 4) an ability to answer research questions not
posed by individual trials; and 5) initiate improvements in the quality of the primary research
question (Sacks 1987).

Meta-analyses were used initially to synthesize data about relatively simple health care
interventions (e.g., drug interventions) to answer questions such as ‘whether the treatment
produced benefit on average’ (Bailey 1987). This approach has proved very useful for
examining the effectiveness of clinical interventions with relatively small effect sizes.

Increasingly, however, both MAs and Systematic Reviews (SRs) are being undertaken to
evaluate more complex health care interventions, the effects of which may be modified by a
wide variety of factors. These two terms have been used interchangeably for several years.
Using the glossary developed by the Cochrane Collaboration (1995), a systematic review is
defined as a review in which evidence on a topic has been systematically identified,
appraised and summarized according to predetermined criteria. Such reviews can be
systematic (i.e., taking steps to reduce bias) without using statistical synthesis (i.e., MA) to
reduce imprecision (Appendix A).

Health care providers and consumers need to be confident that results from MAs are as free
as possible from bias (i.e., systematic error). MAs with minimal bias are more valid, and

hence should, ideally, more strongly influence health care practice and policy.

One way to assess the merits of an MA is to examine the validity of its report. However, a
scientific report may not reflect how its authors conducted their MA as much as it does their
ability to write comprehensibly. Although there is sparse data addressing this point, it
appears that a scientific report is a reasonable marker for how a project was conducted.

Liberati et al. (1986) assessed the quality of 63 reports of randomized trials relating to breast



cancer using a scale with a maximum score of 100 points. Their preliminary findings yielded
an average quality score for these reports of 50% (95% CI: 46, 54). The team then
interviewed 62 of the corresponding authors of these reports to ascertain whether pertinent
information in the manuscripts submitted for journal consideration was removed prior to
publication. Even with the additional information obtained from these interviews, the

average quality score increased only marginally to 57%.
L1 Reporting of MA

Over the past decade, the number of MAs published annually has increased 500 fold (Moher
1997). There was a dramatic increase in the number of published MAs between 1955 and
June 1992 when a total of 678 were published. A MEDLINE search between July 1992 and
1995 yielded 527 articles with MA in the title and 976 with MA as a key word (Moher
1995).

Little is known about the quality of reporting in MAs, or even why it is important. By
comparison, a plethora of articles has been published on the quality of reporting in RCTs. A
review of eighty-six English language MAs by Sacks et al. (1987) assessed every report on
fourteen items from six content areas believed to be critical in the conduct and reporting of
MA. 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%)
MAs addressed all six contents areas. This survey was updated in 1992 with little change in
the results obtained (Sacks 1996).

Silagy (1993) surveyed 28 systematic reviews published in primary care journals during
1991 using eight methodological criteria understood to be important in the reporting of
systematic reviews (SRs). Each criterion had a maximum score of two for a total score of

16. Silagy reported that only 25% of the articles obtained a total score higher than eight.

In a recent article, Jadad and McQuay (1996) reviewed 80 MAs using a validated assessment
tool (Oxman & Guyatt, 1991), which included a question assessing the overall scientific

quality of each MA. The scoring range for this question was from one to seven with higher



scores indicating superior quality. The authors reported a median score of 4. Studies with an
Oxman and Guyatt Scale score between three and four are considered to have major flaws.
The authors also found that MAs with positive results were more likely to have lower scores.
This would appear to suggest a worrisome link between “good” results and poor quality.
Assendelft et al. (1995) used a similar approach to assess the quality of 51 SRs of spinal
manipulation. They too reported a low median score (23 out of a maximum score of 100).
However, they reported that reviews with statistically “positive” conclusions tended to have
higher quality scores, a finding that runs counter to the conclusions of Jadad and McQuay
(1996).

This evidence suggests that unless more attention is devoted to improving the reporting of
MAs, we are likely to encounter situations as lamentable as those occasionally seen in the
reporting of RCTs. Itis urgent that this problem be addressed. The ultimate test of an MA is
whether its report inspires confidence in the reader that it accurately reflects the process
followed during its various stages. The report itself is critical, since it is the information

source most relied upon by clinicians in their management of patients (Moher 1997).

Improving the quality of reporting in MAs is also very important to health policy makers and
members of the Cochrane Collaboration. The Cochrane Collaboration is an international
multi-disciplinary collaboration established in 1993. Its avowed task is to prepare, maintain
and disseminate systematic, up-to-date reviews of randomized controlled trials of health care,

and, when RCTs are not available, to review the most reliable evidence from other sources.

If MAs are to continue to be useful, serious consideration must be given to how they are
conducted and reported. As numerous researchers around the world develop guidelines for
the conduct of MAs in all areas of health care, it is important to examine how these
summaries are produced. [t is imperative to determine not only the sources of heterogeneity
being introduced within this pooled data, but also the differences in how meta-analysts

conduct their reviews.

Recent studies indicate widespread linguistic limitations or bias in the work of many meta-



analysts. The majority of MAs were found to be based exclusively on English language
RCTs. It has been shown that 78% have language restrictions in their use of sources
(Gregroire 1995). The majority (93%) of completed MAs exclude trials reported in
languages other than English. Yet some empirical evidence indicates that there is no
difference in the quality of reporting in English and non-English language RCTs (Moher
1996). Egger et al. have reported similar results (Egger 1997).

There are several pressing issues to examine when assessing the quality of reporting in MAs.
Traditionally, when a research article, such as a meta-analysis, is submitted for publication
there is a formal and consistent process of review. One to three editors are generally
employed by the journal to ensure the high quality of published reports. Journals also have a
list of experts to whom submitted manuscripts are distributed for review and feedback.

The Cochrane Collaboration has a different peer review process for reviewing and editing
submitted material. The Collaboration is organised in what are known as entities. One of
these entities is comprised of a number of review groups. Individual review groups have
been established to cover specific content areas, and consist of teams of four to 13 editors.
One of these takes a leading role as the co-ordinating editor. Under this approach, the
editorial teams of individual review groups are ultimately responsible for what is published
in the Cochrane Database of Systematic Reviews (CDSR). This is one of the databases
included in the electronic journal subtitled “The Cochrane Library”. In order for a
submission to become a Cochrane review, it must ﬁr_st be accepted by the editorial team
responsible for the content area concerned, and then be submitted to the journal by the team

via the parent database.

1.2 Choosing the Quality-assessment Instruments

A systematic review of published scales and checklists was performed to take an
inventory of available tools. For scales, each item 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. A checklist provides

an estimate of the overall quality of a systematic review, by using itemized criteria to



assess individual reviews and facilitate their qualitative comparison to one another.

Checklist items do not have numerical scores attached to them.

The Literature Search was conducted using Medline from January 1966 to February
1999, by 3 independent searches using the following keywords: meta-analysis, review
iiterature, systematic or quantitative or methodologic review, overview, review,
information synthesis, integrative research review, guideline, checklist, tool, scoring,
scale, clinimetric, quality, critical reading, methodology and PubMed using the “related
articles” function to find others.

The identification and selection of the assessment tools included an initial screening to
identify relevance. Potentially relevant articles were reviewed independently by each
author and all articles were eligible regardless of language. The article had to be a scale
or checklist designed to assess quality of systemic reviews and meta-analyses. All
checklists and scales were assessed for: 1) number of items included in tool, 2) type of
quality assessed, 3) whether or not article included explicit statement regarding purpose
of tool, and 4) time to completion of tool. The data extraction was completed in a group

and consensus reached.

The search identified 318 potentially relevant articles. After eliminating duplicates or
previously published instruments and those that were not scales or checklists, twenty-six
instruments were included in our review; 23 checklists and three scales [Appendix B].

All of the instruments, except one scale (Oxman 1991), have been published. The
instruments were developed between 1984 and 1997, indicating a fairly recent interest in
this area. The number of items in each instrument ranged from 5 to 101, with only two
checklists having more than 35 items. Three checklists and one scale were developed to
assess quality assessment within specific domains, such as diagnostic tests. The
remaining 20 checklists and two scales were developed to be used with all types of meta-
analysis. Fifteen checklists and one scale included an explicit statement regarding the
purpose of their instrument. The average time required to assess the quality of a meta-

analysis using the checklists and scales was 13 minutes [range: S to 30] and 12 minutes



[range: 5 to 20] respectively.
1.2.1 Oxman and Guyatt (1991) (OQAQ)

The Oxman and Guyatt Scale (1991) is called the Overview Quality Assessment
Questionnaire (OQAQ). The specified purpose of this instrument is to evaluate the scientific
quality (i.e., adherence to scientific principles) of MAs published in medical literature. It is
not intended, therefore, to measure literary quality, importance, relevance, originality or

other such aesthetic or philosophical attributes of reviews.

The scale was designed for assessing MAs of primary (“original) research on pragmatic
questions related to causation, diagnosis, prognosis, therapy or prevention. The same
principles that apply to epidemiological surveys also apply to MAs: a question must be
clearly specified; a target population identified and assessed; appropriate information
obtained from that population in an unbiased fashion; and conclusions derived, sometimes

with the help of formal statistical analysis.

The validity of the OQAQ scale was tested thoroughly at the time of its development. Nine
judges used it to assess thirty-six published review articles. These reviews were drawn from
three sampling frames: articles highly rated by criteria external to the study, MAs, and a
broad spectrum of medical journals. The sensibility (i.e., face validity) of the OQAQ was
assessed using a thirteen-item questionnaire. In addition, its sensibility was assessed by 15
randomly selected individuals. Seven a priori hypotheses were also used to assess its

construct validity.

Authors’ reports of their methods in personally assessing the thirty-six articles related closely
to ratings yielded by corresponding OQAQ items. The mean score yielded by the scale was

significantly higher for articles for which the authors’ responses indicated that they had used
more rigorous methods. For ten of the thirteen questions used to assess sensibility, the mean
rating was five or greater, indicating general satisfaction with the instrument. Six of the

seven hypotheses used to test construct validity held true. The OQAQ was therefore



declared a valid measure of the quality of research overviews (Oxman 1991).

When this instrument is applied to an MA, answers to its questions are to be based, as much
as possible, on information provided in the article. If the methods employed were reported
incompletely relative to a specific item, this item is scored as ‘partially’. If no information is
provided regarding what was done relative to a particular question, the item is scored as
‘can’t tell’, unless there is information in the article to suggest whether the criterion was met,

in which case the item is scored ‘yes’ or ‘no’, as appropriate.

The scale is divided into nine areas. Its questions extract information about the following
issues: 1) search methods used; 2) comprehensibility of this search strategy; 3) criteria used
for inclusion/exclusion; 4) avoidance of bias in the selection of studies; 5) criteria
(methodological quality) used for assessing the validity of the included studies; 6)
appropriate criteria for assessing validity of all the studies referred to in the text; 7) methods
used to combine findings of relevant studies; 8) findings of the relevant studies combined
appropriately relative to the primary question; and 9) conclusions drawn by the author(s)
supported by the data. A detailed description of the scale and its scoring is provided in
Appendix B.

Question 10, the final question on the scale, requires each assessor to rate the overall
scientific quality of each report. Possible scores range from one to seven. The score on this
question is based on the answers given to the first nine questions. The following guide is
recommended by the developers: If the “can’t tell” option was used one or more times on
these questions, a review was likely to have major flaws (i.e., a score of 4 or lower). If the
“no” option was used on questions 2, 4, 6 or 8, the review was likely to have major flaws

(i.e., a score of 3 or less, depending on the number and degree of the flaws) (Oxman, 1994).

This instrument was selected based upon its strong face validity and the availability of a

published assessment of its construct validity (Oxman, 1991). (See Appendix C)



1.2.2 Sacks

The Sacks checklist was chosen for three reasons: 1) to conduct research similar to that
carried out in this area by Sacks et al. (1987); 2) to take this research one step further in a
plan to compare data collected over time; and 3) to assess data which is not evaluated by the

Oxman and Guyatt Scale (1991).

The Sacks Criteria for assessing quality measures six key areas with a total of twenty-three
questions. Appendix D defines each of the key terms used in these questions. The six key

areas assessed by this instrument are:

1. Study design (including protocol, literature search, list of trials analyzed and log of
rejected trials, treatment assignment, and range of patient characteristics, diagnosis and
treatments);

2. Combinability (i.e., of criteria and measurements);

3. Control and measurement of potential bias (i.e., selection bias, data-extraction bias, and
sources of support);

4. Statistical Analysis (i.e., statistical methods, statistical errors, confidence intervals,
subgroup analyses);

5. Sensitivity Analysis (quality assessment, varying methods, publication bias);

6. Application of results (i.e., caveats, economic impact). Language of included MAs was
added to this subset as an additional item.

Sacks et al. (1987) used these criteria to conduct an assessment of the quality of reporting of
86 MAs. Their report was later updated to include an additional 78 MAs (1996). The results

of these studies have been summarized previously (Section 1.1).
1.3  Aims and Objectives

Primary research objectives of this study:
1.3.1 Assess the quality of reporting in paper-based published MAs of the ‘Early

Years' and ‘Later Years’ (1977-1995).



1.3.2 Assess the quality of reporting in paper-based MAs of the ‘Early Years’

versus the ‘Later Years’

1.3.3 Assess the quality of reporting in paper-based versus electronically
published MAs

Secondary research objectives:

1.3.4 Develop effective search strategies for retrieving MAs
1.3.5 Compare the results of this study with results reported in historical

published literature
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2. METHODS

2.1 Selecting Meta-analysis

Two different strategies were employed in retrieving the MAs used for this project. The first
selection process involved developing a highly specific search strategy for retrieving MAs,
running the search, and reviewing the abstracts retrieved. When this process proved
ineffective, a second approach was developed. This second approach involved retrieving
MAs from a known database of MAs. A full description will now be given of the
development of these two selection processes and the reasons for abandoning the approach

initially employed.
2.1.1 Initial search strategy

An attempt was made to develop a search strategy with high sensitivity and specificity in
order to select MAs from MEDLINE, an electronic database maintained by the U.S. National

Library of Medicine.

This search strategy was developed in collaboration with a library scientist (Jessie
McGowan) and other researchers in the area (Alex Jadad, Ann McKibbon and Brian
Haynes). The initial strategy included abstracts in all languages for the years 1966 to 1995,
and retrieved 5009 abstracts of possible MAs and SRs. Each abstract was numbered and
reviewed in detail, to determine which were true MAs (i.e., met the inclusion and exclusion
criteria set prior to searching the database). For an MA to be eligible for inclusion in this
study, its methods section had to state the type of primary studies included in it. The
abstracts did not clearly indicate which reports met this study’s definition of meta-analysis. [
concluded that the only way to determine the suitability of reports for inclusion in this study
would be to obtain the full text of the entire set of articles. Given the limited resources
available, this was impractical. When it was learned that a database of known MAs was
being developed concurrently by Moher and colleagues, it was decided to retrieve MAs for
this study from that database, once it was finalized.

11



Figure 1

Flow Chart for Selection of Meta-analyses

Known Database of MA's
Cochrane [CDSR]
B (Random Sample from 144 MA's
Early Years Later Years Cochrane Database Exclude
<1990 1990-1995 Later Years {n=0)
(n=47) (n=52) 1996
(n=52)

Quality Assessment Quality Assessment Quality Assessment Possible reasons for exclusion
Oxman and 6uyatt Oxman and Guyatt Oxman and Guyattt included potential translation

Sacks Sacks Sacks difficulties

2.1.2 Second search strategy: Moher et al (1999) Database of known MAs

The following is a description of the methodology used to compile the Moher et al. Database
of MAs. (Appendix E)

Phase one: It was decided that, to be considered an MA, an article would have to state: 1) the
name(s) of the database(s) searched; 2) the years searched; and 3) the search terms included.
The majority of the articles examined failed to report this information. Consequently, it was

decided to focus on identifying reports of meta-analysis of RCTs (i.e., MARCTsS).

Phase two: A MEDLINE search, using the Search Engine OVID, was carried out from
January 1, 1966 to December 31, 1995 to identify MAs (Appendix C). This search included
such search terms as Medical Subject Headings (MeSH), text words and publication types.
Abstracts retrieved by the search were reviewed. Excluding the studies that were, in fact,

SRs was not possible, because the methodology followed was insufficiently described in the
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abstracts examined. Unfortunately, the citations were not indexed as “meta-analyses” by the
U.S. National Library of Medicine. As a result, it was decided to obtain and read all
retrieved articles. As an initial step, hard copies of 50 reviews were randomly reviewed to

confirm fulfilment of eligibility criteria.

Phase three: To identify MAs, an electronic search of MEDLINE (OVID) was conducted
using the time period of January 1, 1966 to December 31, 1995 (Appendix C). This search
strategy included 21 search terms as MeSH, text words and publication types. The
MEDLINE search was translated using the appropriate terms to search EMBASE from
January 1, 1980 to November 30, 1995. Twenty-five search terms were included. Both
search strategies aimed at identifying MAs and SRs published in any language.

Phase four: The Cochrane Database of Systematic Reviews (CDSR), where all Cochrane
reviews are published, 1995, Issue 2, was also searched for possible MAs, as was the
Database of Abstracts of Reviews of Effectiveness (DARE). Both of these databases are
held within The Cochrane Library. DARE, which includes non-Cochrane MAs, did not
provide complete bibliographic information for each reference, so hard copies of the papers
identified by it could not be retrieved. Consequently, it was decided not to use DARE data in
the search for MAs. Current versions of DARE include appropriate sources to facilitate the

retrieval of hard copies.

Phase five: Sensitivity and precision were calculated for each MEDLINE search strategy
tried. For this purpose, ‘sensitivity’ was understood as the number of true MAs identified by
a search method expressed as a percentage of the total number of relevant articles selected by
it. ‘Precision’ was understood as the number of MAs identified within a given collection of
studies by the MEDLINE search strategy, expressed as a percentage of the total number of
MAs known to be included in that collection of studies. Precision was calculated by
comparing citations identified by each search strategy with established bibliographic lists of
MAs in the American College of Physician’s Journal Club. Based on the results of these
quality control efforts, the search strategy was modified and refined to maximise its

sensitivity and precision in the selection of titles.
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Phase six: Each article identified by the MEDLINE, EMBASE and CDSR searches was
evaluated for inclusion based on four criteria: 1) eligibility (Did the article refer to MAs?);
2) publication type (Was the paper an MA, an editorial, or a methodological paper?); 3)
primary studies (Did the MA include RCT, observational, or mixed studies?); and 4) type of
research question (Was the article focused on treatment, diagnosis, prevention, aetiology,

association, prognosis and/or economics?).

Phase seven: The following information was abstracted from each database: number of
articles identified by the search strategy; year of publication; number of journals cited; total
number of articles coded as MAs; number of articles coded as MARCT; and, observational

studies.
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2.2 Choosing Appropriate Time Periods
2.2.1 Paper-published MAs from the ‘Early Years’

To measure improvement over time it was important to analyze a data set that included MAs
from two different time periods. The ‘Early’ and ‘Later’ time periods chosen made it
possible to compare results with other studies conducted and validated under similar
circumstances. The ‘Early Years’ represented a sample of MAs published prior to 1989. The
earliest MA randomly chosen in this group was from the year 1977. A wider time span was
assigned to the ‘Early Years’ category than to the ‘Later Years’ category, in order to obtain

an adequate sample size, since fewer MAs were published prior to 1989.
2.2.2 Paper-published MAs from the ‘Later Years’

The data set of MAs from the ‘Later Years’ included a random set of MAs from 1990 to
1995.

2.2.3 Electronically published MAs from The Cochrane Library

Since a Cochrane review goes through an editorial process somewhat different from that of a
traditional peer reviewed journal, it was decided to examine potential differences between
these two types of reviews. A comparison of the quality of reporting and general
characteristics of these two types of reviews was conducted using the scale developed by

Oxman and Guyatt (1991) and the checklist developed by Sacks et al. (1987).

The data set derived from the application of these two tools to the traditional (paper-
published) MAs provided data to compare with and confirm previous work done in the same
area. A similar time period was specified for the selection of electronically published
studies. The data set derived from the study of these MAs would provide new scientific

knowledge regarding the reporting of Cochrane MA.
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Reviews from the CDSR were randomly selected from the 1996 issue since this was the first
edition made available on CD-ROM. The reviews in this edition included those completed

prior to 1996.

2.3 Calculation of Sample Size

2.3.1 For pilot studies

Estimating reliability is a common feature of scientific experimentation, since all
measurement is subject to error, particularly human-made error. Shrout and Fleiss (1979)
concluded that measurement error can seriously affect statistical analysis and interpretation,
and so it is important to estimate the amount of such error by calculation of a reliability
coefficient (Shrout an Fleiss). Donner and Eliasziw (1987) provided an exact power contour
to guide the planning of reliability studies. This was determined where the parameter of
interest was the coefficient of interclass correlation p derived from a one-way analysis of

variance model.

Landis and Koch (1977) have characterized values of reliability coefficients as follows:
slight (0-0.20); fair (0.21-0.40); moderate (0.41-0.60); substantial (0.61-0.80); and, almost
perfect (0.81-1.00). The contours displayed the required numbers of subjects, K, the number
of repeated measurements and n which provided 80% power for testing H,: p<po versus H;,:
p>po at the 5% level of significance for selected values of po  Since this study required a
substantial level of reliability, the equation H,: p<0.60 versus H_: p>0.60 was employed, and
using the graphs it was estimated that a sample size of nine MAs was required to ensure a

sufficient measure of reliability for the piiot study.

Each of the items from both the Sacks checklist (1987) and the Oxman and Guyatt scale
(1991) was reviewed and discussed by three raters with regard to its interpretation. Where
there were discrepancies, consensus was reached. A priori, it was decided that an ICC of
>0.66 would be acceptable. In order to reach agreement on the application of the tools, the

inter-rater reliability study was carried out on three separate occasions.
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2.3.2 For the major research objectives

When determining an adequate sample size of MAs for this project, consideration was given
to its research objectives. An adequate sample size was difficult to calculate, given the
absence of data concerning the size of differences to be expected from this study. Therefore,
a convenience sample of MAs was taken from the ‘Later Years’, ‘Early Years’, and CDSR.

The power of this sample was calculated post-hoc.
2.4 Generating Random Lists of MAs

Once the MAs from the known database were retrieved, a random list of numbers was
generated using the S Plus software. Separate lists were run for:

a) each classification category, (i.e., grouped from 1977-1989 and 1990-1995);

b) all MAs contained in the CDSR in Issue 3, 1996.

2.4.1 Masking

After the lists were generated, full copies of all MAs were retrieved, copied and masked
using a ‘china marker’, to conceal author, institution, and journal. Several published
empirical studies address this issue (Chalmers 1983; Moher 1996). Studies have shown that
assessments under masked conditions were more likely to yield lower and more consistent
scores than assessments made under open conditions (Jadad 1996). The replication of these
results in another study (Berlin 1997), which also found that lower scores were assigned
under masked conditions, gives strong support to the expectation that bias would be

introduced in assessments made under open conditions.
2.5 Data Collection Forms

Data collection forms for the extraction of data included in individual reviews were
developed using the scale and checklist selected for use in this study (i.e., Oxman & Guyatt,
1991 & Sacks 1987). Additional items were added to the data collection forms for this study.
These added items included: language, year of publication, type of publication, type of MA,
number of included subjects, and number of included studies (Appendix F, G and H).
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Data forms were also developed including items to collect the information required to
analyse:

a) the quality of reports over time;

b) the quality of traditional peer-reviewed MAs compared to Cochrane reviews.

2.5.1 Translation

MAs in any language were included in the random selection of MAs from the database.
Those in languages other then English (i.e., French, German and Portuguese) were translated

into English with the assistance of colleagues.
2.6 Pilot Studies
2.6.1 Pilot one: Inter-rater reliability

The writer and two experts in the field conducted an inter-rater reliability study, to ensure
that the checklists were consistently applied. The sample size needed for the inter-rater
reliability study was calculated using the methods given by Donner et al. (1987) for
addressing sample size requirements for reliability studies. Once reliability was confirmed,

the remainder of selected MAs were assessed by individual raters.
2.6.2 Pilot two: Bias check

Due to differences in the physical appearance of the various MAs, it was very difficult to
mask whether they were paper or electronically based (i.e., Cochrane). Consequently, a
second pilot study, which sampled approximately 20% of the selected MAs, was conducted
with the help of a medical student. Its purpose was to determine whether the visible
difference between paper and electronically published MAs would lead to bias in the
assessment of their quality. This pilot provided a statistical basis for confidence that the

results it yielded were not influenced by bias.
2.7  Analysis

All data were entered and verified using Microsoft Excel. Statistical analyses and graphs
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displaying the results obtained were produced using SPSS version 8.0 for Windows.
2.7.1 Frequency data

To analyse the quality of reporting and general characteristics of traditional paper-published
MAs from 1977-1995, descriptive statistics, including confidence intervals, were used (e.g.,
to calculate frequency of reporting publication bias). The same process was repeated for the
selected Cochrane Collaboration MAs.

2.7.2 Univariate analysis

To calculate the quality of reporting and general characteristics of MAs over time, a
univariate analysis was conducted. It compared the quality and general characteristics of
MAs published from 1977-1989 with those from 1990-1995. Inferential statistics were used
to analyse the data (i.e., a student t-test and a chi-square test). To compare the quality and
general characteristics of traditional paper-published MAs with Cochrane MAs, the data

were analysed using a chi-square test.
2.7.2.1 Partitioning the degrees of freedom in r x 2 tables

When the values obtained were reviewed, apparently significant differences were observed.
To identify which variables contributed to this significance a procedure was performed to
partition out the degrees of freedom, so as to separately analyze those variables specifically
contributing to the significance. Any contingency table may be partitioned into as many 2 x
2 sub-tables as there are degrees of freedom in the original table (Siegel 1988). Each of the 3
x 2 tables was then broken down into 2 x 2 tables resulting in the ‘Yes’s’ being combined
with the ‘Partials’ versus the ‘No’s’ and the ‘No’s’ being combined with the ‘Partials’ and

compared with the ‘Yes’s’.

If Ho is rejected when analyzing an r x k contingency table, it may safely be concluded that
the k groups differ on the measured (row) variable (Siegel 1988). However, although it can
be concluded that the k groups are different, the results of the chi-square test by itself do not

indicate what the differences are. That is, a significant chi-square test result suggests only
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that somewhere in the table the observed frequencies are not simply chance deviations from
the expected frequencies. It is important to know precisely where in a contingency table the
significance discrepancies lie. The partitioning procedure enables the researcher to discover

these differences.

To partition the contingency tables, a series of 2 x 2 sub-tables were constructed. The
software followed is presented below:
1) The frequencies were constructed into an r x k contingency table, using the k columns for
the groups or samples.
2) A chi-square was calculated for the 1* partition using the following equation:
X ? = N ’(n,‘,_zzl niv— n. = l.le niz)?

i=1 i= 1

r + 1

C,C ,R ,.,.(X R,)( R ,)

i =1

2.7.3 Multivariate analysis

To examine improvement of quality over time, a multiple logistic regression analysis was
conducted using all the statistically and substantively significant values from the univariate
analysis. Values exhibiting a difference greater than 10 percentage points were accepted as
substantively significant. Following discussions with two experts in the field, this percentage
had been designated as the minimum substantive level of difference likely to reflect
important differences. For those questions where it was not appropriate to calculate
frequencies, a comparison of the means was conducted and reported along with a 95% CI for

the difference of the means.

The multiple-logistic-regression model was used to evaluate the significance of the data
yielded by the binary comparison of outcomes for the three different categories of MAs. In

the model, interaction terms were added to address the following two questions:

1. On average, do time and/or type of publication yield different odds ratios (ORs) relative
to the referent category?

2. Do the number of studies and/or the number of patients included in an MA yield different
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ORs relative to the referent group?

The statistical model was adjusted to accommodate the two publication types and the two
time periods, and determine whether reported effects differed as a function of time or type of
publication. The numbers of studies and patients reported on in each MA were included in
the model to investigate their effects on the quality of MAs. An odds ratio of less than 1.0
for an interaction term indicated inferior performance on a quality assessment item, and an

odds ratio greater than 1.0 indicated a superior performance on a quality assessment item.
2.7.4 Comparison of results of this study with data of Sacks et al.

One objective of this study was to replicate the study by Sacks et al. (1987). This provided
an excellent opportunity to do a univariate statistical comparison of the data yielded by the

two studies.
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3. RESULTS

One hundred and fifty one (151) MAs were reviewed. There were 99 paper-based with 47
classified as ‘Early Years’ and 52 as ‘Later Years’. The rest, 52, were Cochrane
Collaboration MAs. The average number of studies examined in each MA was nine
(interquartile range 4,18); and the average number of patients included in the composite
sample studied by each MA was 754 (interquartile range 222, 2580).

3.1 Results of Pilot Studies
3.1.1 Pilot one: Inter-rater reliability

The writer and two experts in the field conducted a pilot study to test the proposed data
extraction forms and quality assessment tools. Agreement among those assessing an MA, is
believed to be a very important aspect of MA, since the primary source of unreliability stems
from differences in assessing and judging study character;sﬁcs (Glass 1981). As
recommended by Glass et al. (1981) agreement among assessors was maximised through
careful training. All inconsistencies identified were reviewed and resolved at weekly
meetings, and assessments were revised after consensus was reached. The pilot study was
conducted three times to ensure that a high level of agreement was reached among the raters.
An interclass Correlation (ICC) of 0.60 was deemed to be the lowest acceptable level of
inter-rater reliability. An ICC was calculated for each question in both the Oxman and
Guyatt Scale (1991) and the Sacks Checklist (1987). ICC results greater than 0.60 were
obtained for the majority of questions on the Sacks Checklist. There was less agreement on
the questions of the Oxman and Guyatt OQAQ. Therefore, each item was 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 of greater than 0.66 was reached. A
final interclass correlation coefficient of 0.88 was obtained for question ten of the MA of the
Oxman and Guyatt scale, which addresses the overall quality of an MA. The minor
refinements incorporated into the interpretation of the scale (Appendix F) and the checklist

(Appendix G and H) permitted a greater degree of precision when performing assessments.
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3.1.2 Pilot two: Bias check

Using the Oxman and Guyatt (1991) Scale, the following results were recorded:

1. When reviewing paper-published MAs of the ‘Later Years’, the medical student found a
mean of 3.5 (95% CI 1.8 to 5.2). By comparison, this study reported a mean of 3.4 (95%
CI 1.5,5.3).

2. When reviewing (Cochrane) electronically published MAs, the medical student found a
mean of 3.9 (95% CI 2.45, 5.35). By comparison, this study reported a mean of 3.9 (95%

CI 2.49 5.31).

3.2 Results of Oxman and Guyatt Scale (1991) Application

3.2.1 Paper-based published MAs from ‘Early Years’
MAs from the ‘Early Years’ contained sufficient data to permit answering “yes” ranging
from 19.1% to 93.6% to the various questions on the Oxman and Guyatt Scale.
1. Search methods
The search methods used to find evidence were reported in 28 (59.6%) of the MAs.
2. Comprehensive search
The search strategy used was comprehensive in 16 (34%) of the MAs.

3. Criteria for inclusion/exclusion

Criteria used for deciding which studies to include in the MA were reported in 27 (57.4%) of
the MAs.

4. Bias in the selection of studies
The avoidance of bias in the selection of studies was reported in nine (19.1%) of the MAs.

5. Methodological quality

The criteria used for assessing the validity of the included studies were reported in 15

(31.9%) of the MAs.
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6. Validity assessed appropriately

Appropriate criteria for assessing the validity of studies were mentioned in 40 (85.1%) of the
MAs.

7. Methods used to combine findings

The methods used to combine the findings of included studies were reported in 37 (78.7%) of
the MAs.

8. Findings combined appropriately

The findings of the relevant studies were combined appropriately relative to the primary
question in 44 (93.6%) of the MAs.

9. Conclusions supported by data

The conclusions reached by authors were supported by the data they cited in 40 (85.1%) of
the MAs.

10. Overall quality

The overall quality of MAs from the ‘Early Years’ received a mean score of 3.04 (95% CI
2.53, 3.56). (See Table 1)
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Table 1

Quality of Reports of Meta-analyses of Randomized Trials, as Assessed on the Oxman and Guyatt Overview

Quality Assessment Questionnaire Published in Paper-based Peer Review Journals Between 1977 and 1989

overview?

[95 % CI 2.53,3.56]

Questions Yes Partially or No

n [%] can’t tell n (%]

n [%]

1. Were the search methods used to find evidence 28 {59.6] 10 [21.3] 9 [19.1]
reported?
2. Was the search strategy for evidence reasonable 16 [34.0] 8[17) 23 [48.9]
comprehensive
3. Were the criteria used for deciding which studies to 27 [57.4] 13 [27.7] 7[14.9]
include in the overview reported
4. Was bias in the selection of studies avoided 9 [19.1] 20 [42.6] 18 [383
5. Were the criteria used for assessing the validity of the 15{31.9} 4 [8.5} 28 [59.6
included studics reported
6. Was the validity of all the studies referred to in the text 40 [85.1] 1[2.1] 6 [12.8}
assessed using appropriate criteria (either in selecting
studies for inclusion or in analyzing the studies that are
cited)?
7. Were the methods used to combine the findings of the 37 [78.7] 8 [17.0] 2[4.3)
relevant studies (to reach a conclusion) reported?
8. Were the findings of the relevant studies combined 44 {93.6] 3 {6.4] 0
appropriately relative to the primary question the overview
addressed?
9. Were the conclusions made by the author (s) supported 40 [85.1] 7[14.9] 0
by the data and /or analysis reported in the overview?
10. How would you rate the scientific quality of this 3.04

*See Appendix C for a full description of each item
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3.2.2. Paper-based published MAs from the ‘Later Years’
MAs from the ‘Later Years’ (1990 — 1995) contained sufficient data to permit answering
‘yes’ from 21.2 to 90.4% to the various questions on the Oxman and Guyatt Scale.
1. Search methods
The search methods used to find evidence were reported in 35 (67.3%) of the MAs.
2. Comprehensive search
The search strategy used was reasonably comprehensive in 22 (42.3%) of the MAs.
3. Criteria for inclusion/exclusion

The criteria used to decide which studies to include in the MA were reported in 38 (73.1%)
of the MAs.

4. Bias in the selection of studies
The avoidance of bias in the selection of studies was reported in 11 (21.2%) of the MAs.
5. Methodological quality

The criteria used for assessing the validity of the included studies were reported in 25
(48.1%) of the MAs.

6. Validity assessed appropriately

Appropriate criteria for assessing the validity of the included studies were reported in 47
(90.4%) of the MAs.

7. Methods used to combine findings

The methods used to combine the findings of included studies were reported in 45 (86.5%) of
the MAs.

8. Findings combined appropriately

The findings of the relevant studies were combined appropriately relative to the primary
question in 52 (90.4%) of the MAs.
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9. Conclusions supported by data

The conclusions the authors reached were supported by the data they adduced in 45 (86.5%)
of the MAs.

10. Overall quality

The overall quality of MAs from the ‘Later Years’ received a mean score of 3.35 (95% CI
2.83, 3.87 —see Table 2).
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Table 2
Quality of Reports of Meta-analyses of Randomized Trials, as Assessed on the Oxman and Guyatt Overview
Quality Assessment Questionnaire Published in Paper-based Peer Review Journals Between 1990 and 1995

Questions Yes Partially or No

n [%] can’t tell n [%]

n [%]

1. Were the search methods used to find cvidence 35 {67.3] 6 [11.5] 11[21.2]
reported?
2. Was the search strategy for evidence reasonable 22 [42.3] 11[21.2] 19 [36.5]
comprehensive
3. Were the criteria used for deciding which studies to 38 [73.1] 7(13.5) 7(13.5)
include in the overview reported
4. Was bias in the selection of studies avoided 11§21.2] 27 [51.9]) 14 [26.9]
5. Were the criteria used for assessing the validity of 25 [48.1] 5 [9.6] 22 [423]}
the included studies reported
6. Was the validity of all the studies referred to in the 47 [90.4] 2 (3.8} 3 [5.8]

text assessed using appropriate criteria (either in
selecting studies for inclusion or in analyzing the

studies that are cited)?

7. Were the methods used to combine the findings of 45 [86.5] 4 (7.7] 3[5.8]
the relevant studies (to reach a conclusion) reported?

8. Were the findings of the relevant studies combined 47 [90.4] 5 [9.6] 0
appropriately relative to the primary question the

overview addressed?

9. Were the conclusions made by the author (s) 45 [86.5] 6[11.5] 1[1.9]
supported by the data and /or analysis reported in the

overview?

10. How would you rate the scientific quality of this 335

overview? [95% CI 2.83,3.87)

*See Appendix C for a full description of each item
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3.2.3 Electronically published MAs from The Cochrane Library
MAs from The Cochrane Library (1996) contained sufficient data to permit answering ‘yes’
from 26.9 to 100% to the various questions on the Oxman and Guyatt Scale.
1. Search methods
The search methods used to find evidence were reported in 18 (34.6%) of the MAs.
2. Comprehensive search
The search strategy was reasonably comprehensive in 14 (26.9%0) of the MAs.
3. Criteria for inclusion/exclusion

The criteria used for deciding which studies to include in the MA were reported in 52 (100%)
of the MAs.

4. Bias in the selection of the studies
The avoidance of bias in the selection of studies was reported in 13 (25%) of the MAs.
5. Methodological quality

The criteria used for assessing the validity of the included studies were reported in 18

(34.6%) of the MAs.
6. Validity assessed appropriately

Appropriate criteria for assessing internal or external validity were reported in 41 (78.8%) of

the MAs.
7. Methods used to combine the findings

The methods used to combine the findings of included studies were reported in 32 (61.5%) of
the MAs.

8. Findings combined appropriately

The findings of the relevant studies were combined appropriately relative to the primary
question in 50 (96.2%) of the MAs.
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9. Conclusions supported by data

The conclusions the authors reached were supported by the data they adduced in 43 (82.7%)
of the MAs.

10. Overall Quality

The overall quality of the MAs published in The Cochrane Library (1996) received a mean
score of 3.42 (95% CI 2.92, 3.93 — see Table 3).
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Table 3

Quality of Reports of Meta-analyses of Randomized Trials, as Assessed on the Oxman and Guyatt Overview
Quality Assessment Questionnaire Published in the Cochrane Database of Systematic Reviews Between 1993 and
1996

Question Yes Partially or No
can’t tell

1.Were the search methods used to find evidence 18 [34.6] 33 [63.5] 1[1.9]

reported?

2.Was the search strategy for evidence reasonable 14 [26.9] 35[67.3) 3 [5.8]

comprehensive

3.Were the criteria used for deciding which studies to 52 [100.0] 0 0

include in the overview reported

4_Was bias in the selection of studies avoided 13 [25.0} 25 [48.1 14 [26.9]

S.Were the criteria used for assessing the validity of 18 [34.6] 30 [57.7] 4[7.7]

the included studies reported

6.Was the validity of all the studies referred to in the 4] [78.8] 8 [15.4) 3[5.8]

text assessed using appropriate criteria (either in
selecting studies for inclusion or in analyzing the

studies that are cited)?

7.Were the methods used to combine the findings of 32[61.5] 9[17.3} 11 [21.2]
the relevant studies (to reach a conclusion) reported?

8.Were the findings of the relevant studies combined 50 [96.2] 1 1.9} 1[1.9]
appropriately relative to the primary question the

overview addressed?

9.Were the conclusions made by the author (s) 43 [82.7] 9 [17.3}] 0
supported by the data and /or analysis reported in the

overview?

10.How would you rate the scientific quality of this 3.42

overview? (95% CI 2.92, 3.93)

* See Appendix C for a full description of each item
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3.2.4 Comparing paper-based MAs published in the ‘Early Years’ with those
published in the ‘Later Years’

The MAs from the ‘Early Years’ were compared with those from the ‘Later Years’ with
respect to the percentage of ‘yes” ratings they received on questions 1 to 9 of the Oxman and
Guyatt Scale (1991). MAs of the ‘Later Years’ received a higher percentage of ‘yes’
answers on eight questions. MAs of the °‘Earlier Years’ received a marginally higher
percentage of ‘yes’ answers on one question. On average, the MAs of the ‘Later Years’

received 6.8% more ‘yes’ answers than those of the ‘Early Years’ (see Table 4).
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Table 4

Quality of Reports of Meta-analyses of Randomized Trials, as Assessed on the Oxman and Guyatt Overview
Quality Assessment Questionnaire: Comparisons of Paper-based Data Published Between 1977 and 1989 and
Paper-based Data Published Between 1990 and 1995

assessing the validity of the included
studies reported

[95% CI 18.1, 45.8]

(95% CI 34.0, 62.1]

Question Published < 1990 Published 1990- Difference in %

Yes 1995 Response

Yes

1. Were the scarch methods used to 28 {59.6] 35 [67.3] 7.73
find evidence reported? [95% CI1 45.0, 74.1] [95% CI 54.1, 80.5] [95% CI -12.0, 27.0]
2. Was the search strategy for 16 [34.0) 22 {423] 8.27
evidence reasonable comprehensive [95% CI 20.0, 48.1] [95% CI 28.4, 56.2] [95% CI -11.0, 28.0}
3. Were the criteria used for deciding 27 [57.4] 38 {73.1] 15.7
which studies to include in the (95% C1 42.8, 72.1] [95% Cl 60.6, 85.6] [95% CI -3.27, 35.0]
overview reported
4. Was bias in the selection of 9 [19.1] 11[212] 2.1
studies avoided {95% CI 07.5, 30.8] [95% CI 09.7, 32.6] [95% CI -14.0, 18.0]
5. Were the criteria used for 15 [31.9] 25[48.1] 16.2

[95% CI -3.37, 36.0]

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

40 [85.1]
[95% CI 74.5, 95.7]

37 [904]
[95% CI 82.1, 98.7]

53
[95% CI1 -7.85, 18]

studies combined appropriately
relative to the primary question the
overview addressed?

[95% CI1 86.4, 101}

[95% CI 82.1, 98.7]

7. Were the methods used to 37[78.7] 45 [86.5] 7.8

combine the findings of the relevant [95% CI 66.6, 90.9] [95% Cl1 76.9, 96.1] [95% CI -7.32, 23]
studies (to reach a conclusion)

reported?

8. Were the findings of the relevant 44 [93.6] 47 [90.4] -3.2

[95% C1 -14.0, 7.75]

9. Were the conclusions made by the 40 [85.1] 45 [86.5] 14

author (s) supported by the data and [95% CI .74.5, [95% CI 76.9, 96.1] [95% CI 13, 15]
/or analysis reported in the overview? 95.7]

10. How would you rate the 3.04 3.35 0.31

scientific quality of this overview? [95% CI 2.53, 3.56] [95% CI 2.83, 3.87] (95% CI -42, 1.03]

*See Appendix C for a full description of each item
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For the following two questions, the difference in percentage of ‘yes’ answers obtained for

these two groups of MA’s was greater than 10%.

1. Ceriteria for inclusion/exclusion (Question 3)

Criteria used for deciding which studies to include in the MA were reported in 57.4% of
MAs from the ‘Early Years’ compared to 73.1% of those from the ‘Later Years’. This
amounts to a difference of 15.7% (95% CI -3.27, 35.0).

2. Methodological quality (Question 5)

Criteria used for assessing the validity of included studies were reported in 31.9% of MAs
from the ‘Early Years’ compared to 48.1% of those from the ‘Later Years’. This amounts to
a difference of 16.2% (95% CI —3.37,36.0).

On question ten, which assessed the overall quality of reporting, MAs of the ‘Later Years’
received a mean score of 3.35 (95% CI 2.83,3.87), while papers of the ‘Early Years’ received
a mean score of 3.04 (95% CI 2.53,3.56), with a mean difference of 0.31% (95% CI -42,
1.03).

3.2.5 Comparing paper-based MAs and electronically published MAs

Paper-based MAs were compared with electronically published MAs with respect to the
percentage of ‘yes” ratings they received on questions 1 to 9 of the Oxman and Guyatt Scale
(1991). Paper-based MAs received a higher percentage of ‘yes’ answers on six questions.
The average percentage of difference on these questions was 17%. Electronically published
MAs received a higher percentage of ‘yes’ answers on three questions. The average

percentage of difference on these questions was 12.2% (see Table 5).
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Table §

Quality of Reports of Meta-analyses of Randomized Trials, as Assessed on the Oxman and Guyatt Overview
Quality Assessment Questionnaire: Comparison of Paper-based Data Published Between 1990 and 1995 and
Cochrane Data Published Between 1993 and 1996

studies combined appropriately
relative to the primary question the
overview addressed?

95% Cl1 {82.1, 98.7]

[95% CI 90.8, 102]

Question Published Later Cochrane % Difference
Yes Yes

1. Werc the search methods used to 35[67.3] 18 {34.6] -32.7

find evidence reported? [95% CI 54.1, 80.5] [95% CI 21.2, 48.0] (95% CI -51.0, -14.0]

2. Was the search strategy for 22 [42.3) 14 {26.9] -154

evidence reasonable comprehensive [95% CI 28.4, 56.2] [95% CI 14.5, 39.4] [95% CI -34.0, 3.6]

3. Were the criteria used for 38 {73.1) 52 [100.0} 26.9

deciding which studies to include in {95% CI1 60.6, 85.6] [95% CI 15.0. 39.0]

the overview reported

4. Was bias in the selection of 11[21.2] 13 [25.0] 38

studies avoided [95% C109.7, 32.6] {95% CI 12.8, 37.2] [95% CI -13.0, 20.0]

5. Were the criteria used for 25 [48.1] 18 [34.6] -13.5

assessing the validity of the [95% CI 34.0, 62.1] [95% CI 21.2, 48.0] [95% CI -33.0, 5.7 ]

included studies reported

6. Was the validity of all the studies 47 [90.4] 41 [78.8] -11.6

referred to in the text assessed using [95% CI 82.1, 98.7] [95% CI 67.4, 90.3] [95% CI -26.0, 2.5]

appropriate criteria (either in

selecting studies for inclusion or in

analyzing the studies that are cited)?

7. Were the methods used to 45 [86.5] 32 [61.5] -25

combine the findings of the relevant [95% C1 76.9, 96.1] [95% CI 479, 75.2] [95% CI 42.0, 8.5}

studies (to reach a conclusion)

reported?

8. Were the findings of the relevant 47 [90.4] 50 [96.2} 58

[95% CI -4.01, 16]

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

35 [86.5]
[95% CI 76.9, 96.1]

43 [82.7]
[95% CI 72.1, 93.3]

38
[95% CI -18, 10}

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

3.35
{95% CI1 2.83, 3.87]

3.42
[95% C1 2.92, 3.93

]

.07
[95% CI -.64,.79]

*See Appendix C for a full description of each item
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On the following questions, the difference in percentage of ‘yes’ answers obtained for these

two groups of MAs was greater than a 10%.

1. Search methods (Question 1)

Search methods used to find evidence were reported in 67.3% of the paper-based MAs,
compared to 34.6% of those electronically published. This amounts to a difference of
-32.7% (95% CI -51.0, -14.0).

2. Comprehensive search (Question 2)

A reasonably comprehensive search strategy was reported in 42.3% of the paper-based MAs,
compared to 26.9% of those electronically published. This amounts to a difference of
-15.4% (95% CI —34.0,-3.6).

3. Criteria for inclusion/exclusion (Question 3)

Criteria used for deciding which studies to include in the MA were reported in 73.1% of the
paper-based MAs, compared to 100% of those electronically published. This amounts to a
difference of 26.9% (95% CI 15,39).

4. Methodological quality (Question 5)

Criteria used for assessing the validity of the included studies were reported in 48.1% of the
paper-based MAs, compared to 34.6% of those electronically published. This amounts to a
difference of —13.5% (95% CI -33.0,5.7).

5. Validity assessed appropriately (Question 6)

Appropriate criteria for assessing the validity of all included studies were reported in 90.4%
of the paper-based MAs, compared to 78.8% of those electronically published. This amounts
to a difference of —11.6% (95% CI -26.0,-2.5).

6. Methods used to combine the findings (Question 7)

The methods used to combine the findings of the relevant studies were reported in 86.5% of
the paper-based MAs, compared to 61.5% of those electronically published. This amounts to
a difference of —25 (95% CI —42,8.5).
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On question ten, which assessed the overall quality of reporting, the mean score was slightly
higher for the electronically published MAs (3.42) than for the paper-published MAs (3.35),
with a mean difference of 0.07 (95% CI -0.64, 0.79) (Figures 3 and 4).

Figure 3

Average Scores (Overall Q10, 1 to 7) for ‘Early’ and the ‘Later’ Years and Electronically
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Figure 4

Paper-based Published Versus Electronically Published (Cochrane)
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3.3 Sacks et al. Checklist (1987) Results
3.3.1 Paper-based published MAs from the ‘Early Years’
1. Prospective design

Six (12.8%) MAs from the ‘Early Years’ reported that an ‘a priori’ protocol was established.
Thirty (63.8%) MAs reported that the authors relied on more than just the literature search
from MEDLINE. Thirty-seven (78.3%) listed the trials that were included in the analysis.
Twelve (25.5%) listed the trials rejected from the MA. Twenty-nine (61.7%) listed the
treatment assignments. Eleven (23.4%) provided the range of patients. Twenty-six (55.3%)
provided the range of treatment. Eighteen (38.3%) listed the range of diagnosis.

2. Combinability

Twelve MAs (25.5%) published a statement of the criteria used for deciding whether or not
the trials studied were similar enough to be pooled. Twenty-nine (61.7%) performed a test to

assess homogeneity.
3. Control of bias

Eight MAs (17%) reported that the decision to include a paper was made by reviewing only
the methods section of the trial and not the results, or that blinding was performed and the
two areas were reviewed independently. Six of the reports (12.8%) stated that more than one
observer extracted the data from the trials, and stated whether they were blinded using a
photocopying process. Seven of the MAs reported that they assessed the inter-observer
agreement among the reviewers. One MA reported the source of financial support and

clearly acknowledged a potential conflict of interests.
4. Statistical analysis

Thirty-nine (83.0%) of the MAs reported using a recognized method of pooling. Eight
(17.0%) mentioned awareness of potential type I or type II errors. Thirty-seven (78.7%)
included confidence intervals for their significant results. Twenty-three (48.9%) carried out

subgroup analysis to increase statistical power.
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5. Sensitivity analysis

Twelve (25.5%) reported the methodological rigor and scientific quality of papers and
considered this in formulating recommendations. Six (12.8%) included a sensitivity analysis

showing how results varied with the use of different assumptions, tests and criteria.

Publication bias

Eight (17.0%) of the MAs reported using a method for calculating the number of
unpublished negative studies that would be required to refute the published evidence.

6. Application of results

Twenty-eight (59.6%) of the MAs attempted to place the results of the MA into a perspective
based on the overall criteria used to carry out the MA. One (2.1%) of the MAs reported the

economic impact of resulits.
7. Language

Two (4.3%) of the MAs included studies in all languages (Table 6).
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Table 6
Quality of Reports of Meta-analyses of Randomized Trials, as Assessed on the Sacks Quality
Assessment Questionnaire Published in Paper-based Peer Review Joumals Between 1977 and 1989

Questions Adequate Partial None or
Unknown
1.Prospective Design
a. Protocol - 6 [12.8] 6[12.8 35 [74.5]
b. Literature search 30 [63.8 9[19.1 8[17.0]
c. Lists of trials analyzed 37 [78.7] 7 {14.9] 3 [6.4]
d. Log of rejected trials 12 [25.5] 3 [6.4] 32(68.1]
. Treatment assignment 29 [61.7] 10 [21.3 8 [17.0]
f. Ranges of patients 11 [23.4 17362 19 [40.4
g. Ranges of treatment 26553 9(19.1] 12255
h. Ranges of diagnosis 18 (383 11 [23.4] 18 383
2. Combinability
a. Criteria 12 [25.5] 16 [34.0] 19 [40.4
b. Measurement 29 [61.7] 4 [8.5] 14 [29.8
3. Control of bias
a. Selection bias 8[17.0 4 [8.5] 35 [74.5]
b. Data-extraction bias 6128 2[43 39 [83.0
c. Inter-observer agreement 7149 1{2.1 39 [83.0
d. Source of support 1[2.1] T[2.1 45 [95.7]
4. Statistical analysis
a. Statistical methods 39 [83.0} 7149 1[2.1]
b. Statistical errors 8 [17.0] 3 [6.40 36 [76.6]
c. Confidence intervals 37{78.7] 1[2.1] 9{19.1]
d. Subgroup analysis 23 [48.9] 10 [21.3] 14 [29.8]
5. Seasitivity Analysis
a. Quality assessment 12 [25.5] 5 [10.6] 30 {63.8
b. Varying methods 6 [12.8] 7 [14.9] 34 (723
c. Publication bias 8 [17.0] 11 [23.4] 28 [59.6
6. Application of results
a. Caveats 28 [59.6] 18 [38.3] 1[2.1]
b. Economic Impact 1]2.1 0 46 [97.9
7. Language 243 1[2.1] 44 [93.6

*See Appendix G and H for a full description of each item
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3.3.2 Paper-based published MAs from the ‘Later Years’
1. Prospective design

Three (5.8%) of MAs of the ‘Early Years’ reported that an ‘a priori’ protocol was
established. Thirty-three (63.5%) reported that they relied on more than just the literature
search from MEDLINE. Forty one (78.8%) listed the trials that were included in the analysis
and 17 (32.7%) listed the trials rejected from the MA. Thirty-three (63.5%) listed the
treatment assignments; nineteen (36.5%) provided the range of patients; thirty-two (61.5%)
provided the range of treatment; and twenty-two (42.3%) listed the range of diagnosis.

2. Combinability

Fifteen MAs (28.8%) published a statement of the criteria used to decide whether the trials
were similar enough to be pooled. Thirty-four (65.4%) performed a test to assess

homogeneity.
3. Control of bias

Seven MAs (13.5%) reported that the decision to include a paper was made by reviewing
only the methods section of the trial and not the results, or that blinding was performed and
the two areas reviewed independently. Fourteen (26.9%) stated that more than one observer
extracted the data from the trials and included whether they were blinded using a
photocopying process. Seven (13.5%) reported that they assessed the inter-observer
agreement among the reviewers. Three (5.8%) reported their source of financial support and
clearly acknowledged potential conflict of interests.

4. Statistical analysis

Forty-four (84.6%) of the MAs reported using a recognized pooling method. Six (11.5%)
mentioned the awareness of potential type I or type II errors. Forty-one (78.8%) included
confidence intervals for their significant results. Thirty (57.7%) carried out subgroup

analysis to increase statistical power.
5. Sensitivity analysis

Twenty-two (42.3%) reported the methodological rigor and scientific quality of papers and
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considered this in formulating recommendations. Thirteen (25.0%) included a sensitivity
analysis showing how the results varied with the use of different assumptions, tests and
criteria.

Publication bias

Nine (17.3%) of the MAs reported using a method to calculate the number of
unpublished negative studies that would be required to refute the published evidence.

6. Application of results

Thirty-six (69.2%) of the MAs attempted to place their results into a perspective based on the
overall criteria used to carry out the MA. Three (5.8%) reported the economic impact of
their results.

7. Language

Two (3.8%) of the MAs included studies in all languages (Table 7).



Table 7
Quality of Reports of Meta-analyses of Randomized Trials, as Assessed on the Sacks Quality
Assessment Questionnaire Published in Peer Review Journals Between 1990 and 1995

Questions Adequate Partial None or
Unknown
1.Prospective Design
a. Protocol — 3 [5.8] 7 [13.5] 42 [80.8
b. Literature search 33 [63.5] 9(17.3 10[19.2
c. Lists of trials analyzed 41 [78.8 6 [11.5] 5[9.6]
d. Log of rejected trials 17 [32.7] 7 [13.5] 28 [53.8
c. Treatment assignment 33 [63.5 4 [1.7] 15 [28.8
f. Ranges of patients 19 36.5 4(1.7] 29 [55.8
g. Ranges of treatment 32 [61.5] 7[13.5] 13 [25.0
h. Ranges of diagnosis 22423 11 [21.2] 19 [36.5]
2. Combinability
a. Criteria 15 [28.8] 14 [26.9] 23 [442]
b. Measurement 34 [65.4] 7[13.5] 11 [21.2]
3. Control of bias
a. Selection bias 7 [13.5] 6 [11.5] 39 [75.0]
b. Data-extraction bias 14 [26.9] 7[13.5 31[59.6]
c. Inter-observer agreement 7 [13.5] 509.6 40 [76.9}
d. Source of support 3 [5.8] 1(1.9 48 [92.3]
4. Statistical analysis
a. Statistical methods 44 [84.6} 7{13.5} 1[19]
b. Statistical errors 6[11.5] 4[7.7] 42 [80.8]
c. Confidence intervals 41788 1[1.9] 10 [19.2
d. Subgroup analysis 30 [57.7] 6 [11.5] 16 [30.8]
5. Sensitivity Analysis
a. Quality assessment 22423 7[13.5] 23 [44.2)
b. Varying methods 13 [25.0 6 [11.5] 33 [63.5]
c. Publication bias 9[17.3] 11 [21.2] 32 [61.5]
6. Application of results
a. Caveats 36 [69.2] 13 [25.0] 3 [5.8]
b. Economic Impact 3[5.8 2 [3.8) 47 [90.4
7. Language 2{3.8 2(3.8] 48 [92.3

*See Appendix G and H for a full description of each item
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3.3.3 Electronically published MAs from The Cochrane Library
1. Prospective design

Two (3.8%) Cochrane Library MAs reported that an ‘a priori’ protocol was established.
Sixteen (30.8%) reported that they relied on more than just the literature search from
MEDLINE. Fifty (96.2%) listed the trials that were included in the analysis and thirty-one
(59.6%) listed the trials rejected from the MA. Forty-one (94.2%) listed the treatment
assignments; seventeen (32.7%) provided the range of patients; fifty (96.2%) provided the
range of treatment and thirty-eight (73.1%) listed the range of diagnoses.

2. Combinability

Ten MAs (19.2%) published a statement of the criteria used to decide whether the trials were

similar enough to be pooled. Fifteen (28.8%) performed a test to assess homogeneity.
3. Control of bias

Ten MAs (19.2%) reported that the decision to include a paper was made by reviewing only
the methods section of the trial and not the results, or that blinding was performed and the
two areas reviewed independently. Sixteen (30.8%) stated that more than one observer
extracted the data from the trials, and included whether they were blinded using a
photocopying process. One (1.9%) reported that it assessed the inter-observer agreement
among the reviewers. One reported its source of financial support and clearly acknowledged

potential conflict of interests.
4. Statistical analysis

Fifty-one (98.1%) MAs reported using a recognized method of pooling. Two (3.8%)
mentioned awareness of potential type I or type II errors. Forty-eight (92.3%) included
confidence intervals for their significant results. Thirty-nine (75.0%) carried out subgroup

analysis to increase statistical power.
5. Sensitivity analysis

Twenty-one (40.4%) MAs reported the methodological rigor and scientific quality of papers

and considered this in formulating recommendations. Five (9.6%) inciuded a sensitivity
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analysis showing how results varied with the use of different assumptions, tests and criteria.

Publication bias

Four (7.7%) MAs reported that they used a method to calculate the number of
unpublished negative studies that would be required to refute the published evidence.

6. Application of results

Twenty-seven (51.9%) MAs attempted to place their results into a perspective based on the
overall criteria used to carry out the MA. One (1.9%) reported the economic impact of its

results.
7. Language

Two (3.8%) MAs included studies in all languages (Table 8).
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Table 8

Quality of Reports of Meta-analyses of Randomized Trials, as Assessed on the Sacks Quality Assessment
Checklist Published in the Cochrane Database of Systematic of Reviews Between 1993 and 1996

Questions Adequate Partial None or Unknown
1.Prospective Design

a. Protocol 2[3.8] 3 [5.8] 47 [90.4]
b. Literature search 16 [30.8 34 [65.4] 2[3.8]
c. Lists of trials analyzed 50 [96.2 0 2[3.8]
d. Log of rejected trials 31 [59.6] 1[1.9 20[38.5]
¢. Treatment assignment 49 [94.2 119 2(3.8)

f. Ranges of patients _ 17 [ 32.7] 8 [15.4] 27 [51.9]
g. Ranges of treatment 50[96.2 0 238

h. Ranges of diagnosis 38 [73.1] 11 212] 3[5.8

2. Cminabﬁ

a. Criteria 10 {192 8 [15.4) 34 [65.4]
b. Mcasurement 15 [28.8 3 [5.8] 34 [65.4]
3. Control of bias

a. Selection bias 10 (19.2 238 40[76.9
b. Data-extraction bias 16 [30.8 1{19 35[673
c. Inter-observer agreement 1[1.9] 8 [15.4] 43 [82.7]
d. Source of support 45 [86.5] 0 7(13.5]
4. Statistical analysis

a. Statistical methods 51[98.1] 0 1[1.9]
b. Statistical errors 2 [3.8] 1[1.9] 49 {94 .2}
c. Confidence intervals 48 [923 0 4[7.7]
d. Subgroup analysis 39[75.0 7[13.5] 6 [11.5]
5. Seasitivity Analysis

a. Quality assessment 21 [40.4] 31 [59.6] 0

b. Varying methods 5 (9.6 3 (5.8 44 [84.6]
c. Publication bias 4(7.7) 2 (3.8] 46 [88.5]
6. Application of results

a. Caveats 27 [51.9] 23 [44.2] 2[3.8]
b. Economic Impact 1[1.9] 6[11.5] 45 [86.5
7. Language 2 (3.8] 1[1.9] 49 [942

*Sec Appendix G and H for a full description of each item
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3.3.4 Comparing paper-based published MAs from the ‘Early Years’ with those of

the ‘Later Years’

The following questions generated a difference greater than 10%.

1. Prospective design

Eleven from the ‘Early Years’ (23.4% (95% CI 10.9%, 36.0%)) compared with 19 from the
‘Later Years’ (36.5% (95% CI 23.0%, 50.1%)) gave the range of patients.

2. Control of bias

Six of the trials (12.8% (95% CI 2.9%, 22.7%)) from the ‘Early Years’ compared with 14
(26.9% (95% CI 14.5%, 39.4%)) from the ‘Later Years’ reported that more than one observer
extracted the data from the trials, and included whether they were blinded using a

photocopying process.
3. Sensitivity analysis

Twelve (25.5% (95% CI 12.6%, 38.5%)) compared with twenty-two (42.3% (95% CI 28.4%,
56.2%)) reported the methodological rigor and scientific quality of papers and considered
this in formulating recommendations. Six (12.8% (95% CI 2.8%, 22.7%)) compared with 13
(25.0% (95% CI 12.8%, 37.2%)) included a sensitivity analysis showing how results varied

with the use of different assumptions, tests and criteria.

4. Publication bias

No difference was found in publication bias.

3. Language

No difference was found in the language of included studies.

On seventeen out of the twenty-four items (70%), the paper-based MAs from the ‘Later
Years’ received higher scores than those from the ‘Early Years’ (Table 9).
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Table 9

Quality of Reports of Meta-analyses of Randomized Trials, as Assessed on the Sacks Quality Assessment
Checklist: Comparsions of Paper-based Data Published Between 1977 and 1989 and Paper-based Data Published
Between 1990 and 1995

Questions Adequate (1977-1989) Adequate (1990- % DIFFERENCE
1995)

1.Prospective Design
a. Protocol B 6 [12.8] 3 (5.8] 70

[95% CI 02.9, 22.7]) [95% CI -00.8, 12.3} {95% CI 19, 4.8]
b. Literature search 30 {63.8] 33 [63.5] -03

{95% CI 49.6, 78.1] [95% CI1 49.9, 77.0] [95% C1-20, 19]
c. Lists of trials 37[78.7] 41 [78.8] 0.1
analyzed [95% CI 66.6, 90.9] [95% CI 67.4, 90.3] [95% CI -16, 17]
d. Log of rejected trials 12 [25.5] 17 [32.7} 7.2

[95% CI 12.6, 38.5] [95% CI 19.5, 45.9] [95% CI -11, 25]
¢. Treatment 29 [61.7] 33 [63.5] 1.8
assignment [95% CI 47.3, 76.1} [95% CI 49.9, 77.0] [95% CI —18, 21]
f. Ranges of patients 11 [23.4] 19 36.5] 1311

[95% CI 10.8, 36.0}] [95% CI 23.0, 50.1] [95% CI -5.2, 31]
g. Ranges of treatment 26 [55.3] 32 [61.5] 6.2

[95% CI 40.6, 70.1] [95% CI 47.9, 75.2] [95% CI —14, 26]
h. Ranges of diagnosis 18 [38.3] 22 [42.3] 4.0

[95% CI 23.9, 52.7] [95% CI 28.4, 56.2] [95% CI —16, 24]
2. Combinability
a. Criteria 12 [25.5] 15 [28.8] 33

[95% CI 12.6, 38.5] [95% CI 16.1, 41.6] [95% CI -15, 21}
b. Measurement 29 [61.7] 34 [65.4] 3.7

[95% CI 47.3, 76.1] [95% CI 52.0, 78.8] [95% CI —-16, 23]
3. Control of bias
a. Selection bias 8 [17.0] 7 {13.5] -3.5

[95% CI 05.9, 28.2] [95% C1 03.9, 23.1] [95% CI-18, 11]
b. Data-extraction bias 6 [12.8] 14 [26.9] 14.1

[95% CI 02.9, 22.7] [95% CI 14.5, 39.4] [95% C1 -1.6, 30]
c. Inter-observer 7[14.9] 7[13.5] -1.4
agreement [95% CI 04.3, 25.5] [95% CI 03.9, 23.1] [95% CI -16, 13]

"d. Source of support 1(2.1] 3 [5.8] 3.7

[95% CI-02.2, 06.4] [95% CI -00.8, 12.3] [95% Cl 4.1, 11]
4. Statistical analysis
a. Statistical methods 39 [83.0] 44 [84.6] 1.6

[95% CI 71.8,94.1] [95% CI 74.5, 94.8] [95% CI -13, 16]
b. Statistical errors 8 [17.0] 6[11.5] -5.5

[95% CI 05.9, 28.2] {95% C1 02.6, 20.5] [95% CI1 20, 8.7]
c. Confidence intervals 37[78.7) 41 [78.8] 0.1

[95% CI 66.6, 90.9] [95% CI 67.4, 90.3] [95% CI -16, 17]
d. Subgroup analysis 24 [51.1] 30 (57.7] 6.6

[95% CI 36.2, 65.9] [95% CI 43.8, 71.6] [95% CI1 -13, 27}
S. Sensitivity Anslysis
a. Quality assessment 12 [25.5] 22 [42.3] 16.8

[95% CI 12.6, 38.5] [95% CI 28.4, 56.2] [95% CI -2.0, 36]
b. Varying methods 6[12.8) 13 [25.0] 12.2

[95% CI 02.9, 22.7] {95% CI 12.8, 37.2] {95% CI -3.3, 28]
c. Publication bias 8[17.0] 9[17.3] 03

[95% CI 05.9, 28.2] [95% CI 06.7, 27.9] [95% CI —-15, 16]
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6. Application of
results
a. Caveats 28 [59.6] 36 [69.2] 9.6

[95% CI 45.0, 74.1] [95% CI 56.3, 82.2] [95% CI1-9.6, 29]
b. Economic Impact 1[2.1] 3[5.8] 3.7

[95% CI -02.2, 06.4] [95% CI 00.8, 12.3]} [95% CI 4.1, 11}
7. Language 2[4.3] 2[3.8) -0.5

[95% CI -01.7, 10.3] [95% CI —-01.6, 09.3] [95% CI1-8.4, 7.6]

*See Appendix G and H for a full description of each item
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3.3.5 Comparing ‘Later Years’ paper-based and (Cochrane) -electronically
published MAs

The following questions generated differences greater than 10%.
1. Prospective design

Thirty-three of the paper-based MAs (63.5% (95% CI 49.9%, 77.0%)) compared to sixteen
(30.8% (95% CI 17.8%, 43.7%)) from the Cochrane database reported that they relied on
more than just the literature search from MEDLINE. Forty-one (78.8% (95% CI 67.4%,
90.3%)) from paper-based and 50 (96.2% (95% CI 90.75%, 101.6%)) from the Cochrane
database listed the trials that were included in the analysis. Seventeen (32.7% (95% CI
19.5%, 45.9%)) paper-based MAs compared to thirty-one (59.6% (95% CI 45.8%, 73.4%))
of the Cochrane database listed the trials rejected from the MA. Thirty-three of the paper-
based MAs (63.5% (95% CI 49.9%, 77.0%)) compared to forty-nine (94.2% (95% CI 87.7%,
100.8%)) listed the treatment assignments. Twenty-two (61.5% (95% CI 47.9%, 75.2%))
compared with fifty (96.2% (95% CI 90.75%, 101.56%)) provided the range of treatment;
and twenty-two (42.3% (95% CI 28.4%, 56.2%)) compared with thirty-eight (73.1% (95%
CI 60.6%, 85.5%)) listed the range of diagnoses.

2. Combinability

Thirty-four (65.4% (95% CI 52.0%, 78.8%)) of the paper-based MAs and fifteen (28.8%
(95% CI 16.1%, 41.6%)) from the Cochrane database performed a test to assess

homogeneity.
3. Control of bias

Seven (13.5% (95% CI 03.9%, 23.1%)) of the paper-based MAs and 1 (1.9% (95% CI -
1.9,5.8%)) from the Cochrane database reported assessing the inter-observer agreement
among reviewers. Three (5.8% (95% CI -0.8%, 12.3%)) of the paper-based MAs compared
with forty-five (86.5% (95% CI 76.9%, 96.1%)) from the Cochrane database reported their
source of financial support and clearly acknowledged a potential conflict of interests.
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4. Statistical analysis

Forty-four (84.6% (95% CI 74.5%, 94.8%)) of the paper-based MAs and fifty-one (98.1%
(95% CI-94.2%, 101.9%)) Cochrane Database MAs reported using a recognized pooling
method. Forty-one (78.8% (95% CI 67.4%, 90.3%)) compared to forty-eight (92.3% (95%
CI-84.8%, 99.9%)) included confidence intervals for their significant results. Thirty (57.7%
(95% CI-43.8%, 71.6%)) of the paper-based MAs and thirty-nine (75.0% (95% CI 62.8%,
87.2%)) from the Cochrane Database conducted subgroup analysis in order to increase
statistical power.

5. Sensitivity analysis

Thirteen (25.0% (95% CI 12.8%, 37.2%)), compared to five (9.6% (95% CI -0.8%, 12.3%)),
included a sensitivity analysis showing how their results varied with the use of different

assumptions, tests and criteria.
6. Application of results

Thirty-six (69.2% (95% CI 56.3%, 82.2%)), compared with twenty-seven (51.9% (95% CI
37.9%, 66.0%)), attempted to put their results into perspective based on the overall criteria

used to carry out the MA.
7. Language
There was no difference in the inclusion of studies in languages other than English.

On eleven (45%) of the twenty-four items (including language), the Cochrane Database MAs
received higher scores than the paper-based MAs of the ‘Later Years’ (Table 10).
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Table 10

Quality of Reports of Meta-analyses of Randomized Trials. as Assessed on the Sacks Quality Assessment
Checklist: Comparisons of Paper-based Data Between 1990 and 1995 and Cochrane Data Between 1993 and 1996

[95% CI 28.4. 56.2]

[95% CI 60.6. 85.6]

Questions Adequate/Later Adequate/Cochrane % Difference
1.Prospective Design
a. Protocol 3 [5.8) 2 [3.8] -2.0

[95% CI 00.8. 12.3] [95% CI1 01.6. 09.3} [95% CI —-10. 6.5]
b. Literature search 33 [63.5] 16 (30.8] -32.7

[95% CI 49.9, 77.0] [95% CI 17.8. 43.7] [95% CI -51. 14]
c. Lists of trials analyzed 41 [78.8] 50 [96.2] 174

[95% CI 67.4, 90.3} [95% CI 90.8, 102] [95% C1 4.7. 30]
d. Log of rejected trials 17 [32.7] 31 [59.6] 26.9

[95% CI 19.5, 45.9] [95% CI 45.8, 73.4] [95% C1 8.1, 46]
¢. Treatment assignment 33 [63.5] 49 [94.2} 30.7

[95% CI 49.9, 77.0] [95% CI 87.7, 101} [95% CI 16. 46]
f. Ranges of patients 19 [36.5] 17[32.7} -3.8

[95% CI 23.0, 50.1] [95% CI 19.5, 45.9] [95% CI =23, 15}
g- Ranges of treatment 22 [61.5] 50 [96.2] 34.7

[95% CI 479, 75.2} [95% C1 90.8. 102] [95% CI 20. 49]
h. Ranges of diagnosis 22 [42.3] 38 [73.1] 30.8

[95% CI 12. 49]

2. Combinability

[95% CI 52.0, 78.8]

[95% CI 16.1. 41.6]

a. Criteria 15 [28.8] 10 [192] 96
[95% CI 16.1. 41.6] [95% CI 08.2. 30.3] [95% CI 12, 49]
b. Measurement 34 (65.4] 15 [28.8] 356

[95% CI =26, 7.1]

3. Control of bias

[95% CI 43.8, 71.6]

[95% CI 62.8. 87.2]

a. Selection bias 7{13.5} 10 [19.2] 5.7

[95% CI 03.9, 23.1] [95% CI 08.2. 30.3] [95% CI -8.7. 20]
b. Data-extraction bias 14 [26.9] 16 [30.8] 39

[95% CI 14.5, 39.4] [95% C1 17.8. 43.8] [95% CI —-14. 22}
c. Inter-observer 7[13.5] 1[1.9] -11.6
agreement [95% CI 03.9, 23.1] [95 % CI1-01.9, 05.8] [95% C1 =22, -1.3]
d. Source of support 3{5.8] 45 [86.5] 80.7

[95% CI1 -00.8, 12.3] [95% CI 76.9, 96.1] [95% CI 69, 92}
4. Statistical analysis
a. Statistical methods 44 [84.6] 51[98.1}] 13.5

[95% CI 74.5, 94.8] [95% CI 94.2, 102] [95% C1 2.7, 24]
b. Statistical errors 6[11.5] 2[3.8] -7.7

[95% CI 02.6, 20.5] [95% CI -01.6, 09.3]} [95% CI —18. 2.7]
c. Confidence intervals 41 [78.8] 48 [92.3] 13.5

[95% CI 67.4, 90.3] [95% CI 84.8. 99.8] [95% CI1 8.3, 27]
d. Subgroup analysis 30 [57.7] 39 (75.0] 173

[95% CI -9.4. 36)

S. Sensitivity analysis

a. Quality assessment 22 [423] 21 [40.4) -1.9

[95% CI 28.4, 56.2] [95% CI 26.6, 54.2] [95% CI =21, 17}
b. Varying methods 13[25.0] 519.6] -154

[95% CI 12.8. 37.2} [95% CI 01.3, 17.9] [95% CI —30. -8.4]
c. Publication bias 9[17.3] 4[7.7] -9.6

[95% CI 06.7, 27.9] [95% C1 00.2, 15.2] [95% CI -22, 3.2]
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6. Application of resuits

[95% CI -01.6, 09.3]

[95% CI -01.6. 09.3]

a. Caveats 36 [69.2] 27 [51.9] -17.3

[95% CI 56.3, 82.2] [95% CI 37.9. 66.0] [95% CI -36. 1.6]
b. Economic [mpact 3[5.8] 1(1.9] -3.9

[95% CI -00.8. 12.3] 195% CI -01.9. 05.8] [95% CI -11. 3.7}
7. Language 2[3.8] 2[3.8] 0

[95% CI -7.6. 7.6]

*See Appendix G and H for a full d

escription of each item
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3.4  Multivariate analysis (for all statistically significant and substantively
significant greater than 10%)

3.4.1 Oxman and Guyatt - Year of Publication

All attributes were compared to the reference case, that is, to those MAs published between
1990 and 1995. Only those reaching statistical significance are reported below. The year of
publication and number of component studies were included in the model as predictors, and

are reported using levels of significance (i.e., ‘p’ values).

Relative to the paper-published MAs of the ‘Later Years’, MAs published in The Cochrane
Library are less likely to report the search methods used to find evidence (odds ratio .339
(95% CI .145%, .798%)). The year of publication was a predictor for reporting the search
methods used to find the evidence (p=0.046). In addition, the number of component studies

was related to the reporting of the search strategy (p=0.029).

The paper-published MAs of the ‘Later Years’, compared to those published in The
Cochrane Library were less likely to report the methods used to combine the findings of the
relevant studies to reach a conclusion (odds ratio .324 (95% CI .118%, .891%)). The year of
publication was not a predictor for reporting the methods used to combine the findings of the
relevant studies to reach a conclusion (p=0.092). As well, the number of component studies
was not related to the reporting of the methods used to combine the findings of the relevant

studies to reach a conclusion (p=0.081).
3.4.2 Sacks - Year of Publication

Relative to the paper-based published of the ‘Later Years’, those published earlier were
more likely to report the protocol odds ratio 2.4 (95% CI 0.6, 10.2). Similarly, those
published in The Cochrane Library were slightly less likely to report the protocol, odds
ratio 0.7 (0.1, 4.4). However, year of publication was not a predictor for reporting the
protocol (p = 0.27). In addition, the number of component studies was not related to the
reporting of the protocol (p = 0.99). The results of the Hosmer and Lemeshow
Goodness-of-Fit Test were similar throughout and ranged from .56 to .68. (Appendix I)
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Relative to the paper-published MAs of the ‘Later Years’, those published in The Cochrane
Library were less likely to report the details of their search strategy (odds ratio .312 (95% CI
.133%, .735%)). The year of publication was a predictor for reporting the complete details
of the search strategy (p=0.015); but the number of component studies was not related to the

reporting of the search strategy (p=0.129).

Relative to the paper-published MAs of the ‘Later Years’, those published in The Cochrane
Library were more likely to report the complete list of trials analysed and the log of rejected
trials (odds ratio 6.16 (95% CI 1.23%, 30.69%)). The year of publication was not a predictor
for reporting the complete list of trials analysed and the log of rejected trials (p=0.073). As
well, the number of component studies was not related to the reporting of the list of trials

analysed and the log of rejected trials (p=0.652).

In comparison to the paper-published MAs of the ‘Later Years’, those published in The
Cochrane Library were more likely to report the method of treatment assignment in the
primary study (odds ratio 4.40 (95% CI 1.77%, 10.95%)). The year of publication was a
predictor for reporting the method of treatment assignment in the primary study (p=0.001).

As well, the number of component studies was also related to the reporting of the method of

treatment assignment in the primary study (p=0.045).

In comparison to the paper-published MAs of the ‘Later Years’, the Cochrane reports were
more likely to report the ranges of patient characteristics, diagnosis, and treatment (odds ratio
9.39 (95% CI 2.48%, 35.56%)). The year of publication was a predictor for reporting the
ranges of patient characteristics, diagnosis, and treatment (p=0.002). The number of
component studies was not related to the reporting of the ranges of patient characteristics,

diagnosis, and treatment (p=0.996).

Relative to the paper-based MAs of the ‘Later Years’, Cochrane MAs were more likely to
report their source of support (odds ratio 135.50 (95% CI 25.35%, 724.20%)). The year of
publication was a highly significant predictor for reporting the source of support (p=0.001),

but the number of component studies was not related to the reporting of the source of support
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(p=0.514).

Relative to the paper-published MAs of the ‘Later Years’, Cochrane MAs were more likely
to report appropriate statistical methods (odds ratio 10.26 (95% CI 1.19%, 88.47%)). The
year of publication was not a predictor for reporting appropriate statistical methods
(p=0.079). Neither was the number of component studies related to the reporting of
appropriate statistical methods (p=0.617).

In comparison to the paper-published MAs of the ‘Later Years’, Cochrane MAs were more
likely to report a subgroup analysis (odds ratio 2.87 (95% CI 1.17%, 7.06%)). The year of
publication was a highly significant predictor for reporting that a subgroup analysis was
conducted (p=0.012), although, the number of component studies was not related to the

reporting of a subgroup analysis (p=0.082).
3.5 Comparison to Sacks et al. (1987) data

It was virtually impossible to compare MAs of the same year to one another, because of the
way Sacks et al. (1987) reported their results. In order to compare results that were
representative of the sample years which Sacks et al. reported, we chose to compare the
‘Early Years’ (1977 to 1989) sample of MAs selected for this study with a similar sample
from the Sacks et al data 1983 t01987. The majority of MAs from both of these groups, are
from the 1983 to 1987 time period.

On fourteen out of twenty-four items (including language) (58%), MAs of these two groups
received a difference in average score of greater than ten percent. On all but one item, the
‘Early Years’ data set reported a lower mean and percentage than the data set of Sacks et al.
Combinability, was the only item on which the ‘Early Years’ sample scored higher than the
Sacks data set. Some of the largest differences (Table 11) were in the reporting of ranges of
patients (38.6%); ranges of diagnosis (20.7%); criteria (25.5%); subgroup analyses (29.1%);
varying methods (30.2%); publication bias (24.0%); and source of support (25.9%).
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Table 11

Quality of Reports of Meta-analyses of Randomized Trials., as Assessed on the Sacks Quality Assessment
Checklist: Comparison of Sacks Data Published Between 1983 and 1987 and Data Included in this Study as
Published Between 1977 and 1989

Published Sacks Paper-published Shea % Difference
Question Yes [no. %| Yes [no. %| (v
Differencej
1. Prospective
Design
Protocol 13 [22] 6 [12.8] 9.2
Literature 40 {69] 30 [63.8] 5.2*
List of trials analyzed 54 [93] 37 [78.7] 14.3*
Log of rejected trials 24 [41] 12 [25.5] 15.5*
Treatment asssignment 46 [79] 29 [61.7] 17.3*
Ranges of patients 36 [62] 1t [23.4] 38.6
Ranges of treatments 39 [67] 26 {55.3] 11.7*
Ranges of diagnosis 34 [59] 18 [38.3] 20.7*
2. Combinability
Criteria 39 [67] 12 [25.5] 25.5*
Measurement 27 [47] 29 [61.7] 14.7*
3. Control of Bias
Selection bias 7(12) 8 [17.0] -5.0*
Data-extraction Bias 7(12) 6 [12.8] -0.8*
Inter-observer 1t [19] 7[14.9] 4.1
agreement
Source of support 16 [28] I [2.1] 25.9*
4. Statistical analysis
Statistical methods 45 {78} 39 [83.0] -5.0*
Statistical errors 38 {66] 8[17.0] 4.9*
Confidence intervals 49 [84] 37 [78.7] 53*
Subgroup analyses 45 [78] 23 [48.9] 29.1*
5. Sensitivity analysis
Quality assessment 15 [26] 12 [25.5] 0.5
Varying methods 25 [43] 6[12.8] 30.2*
Publication bias 24 {41] 8 [17.0] 24.0*
6. Application of
results
Caveats 41 {71] 28 [59.6] 11.4*
Economic impact 3[5] I [2.1] 29
7.Language 2[4.3] 2 [4.3]

*See Appergix G and H for a fuli description of each item
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3.6 Summary of Results

In summary, Cochrane MAs scored slightly higher than paper-based MAs of the ‘Later
Years’. They scored higher by more than 10% in their reporting of the following items:
criteria used for including studies; lists of trials analysed; log of rejected trials; treatment
assignment; ranges of patients; ranges of treatment; ranges of diagnosis; and source of
support. Notably, they scored 80.7% higher on sources of support. Cochrane MAs scored
higher on questions dealing with analytical factors and sensitivity of discrimination,
including the reporting of statistical methods and errors; confidence intervals; and whether a

subgroup analysis was conducted and reported.

Paper-based MAs were more likely to report assessing the quality of reports. They scored
over 10% higher on the reporting of the following items: literature search; combinability
(i.e., reporting of measurement, as well as the methods used for combining studies); inter-
observer agreement; whether a sensitivity analysis was done, including how results vary with
the use of different assumptions, tests and criteria; caveats concerning application of results;

and application validity assessment.

Paper-based ‘Early Years' versus ‘Later Years' MAs

The measures provided by the quality assessment checklist and scale indicated an
improvement over time in a number of areas. There was an improvement of 15.7% in the
reporting of the criteria used to decide which studies to include in the MA (Oxman and
Guyatt scale). There was also a 16.2% improvement in the reporting of the criteria used to
assess the validity of the included studies. However, this difference was not statistically

significant (P=0.21).

The data yielded by the checklist of Sacks et al. (1987) also indicated a general trend toward
improvement in reporting over time. However, not all of these differences were statistically
or substantively significant. Areas where the improvement observed was greater than 10%
included items on: control of bias and sensitivity analysis; whether the data extraction was

reported as involving more than one abstractor; and the quality of the assessment of the
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RCTs included in the MAs (16.8%).

Paper-based MAs versus Cochrane Publications

Items from the Oxman and Guyatt Scale (1991) revealed significant differences between
these two types of MAs. These differences were not always statistically significant, but a
number of them were greater than 10%, a level that, according to the consensus of experts
canvassed, is substantively significant. A difference of -32.7 % was found in the reporting of
whether appropriate search methods were used in the collection of evidence. Superior
reporting in this area was more likely on paper-based than on electronically published MAs.
A similar result was obtained when reviewing whether the search strategy used to collect
evidence was reasonably comprehensive. In this case there was a 15.5% difference in favour

of paper-published reports.

Paper-based MAs were also stronger in their reporting of the assessment of the validity of the
RCTs they included. They were more likely to report the criteria used for assessing the
validity of studies, and to use appropriate criteria to assess the validity of studies (either in
selecting studies for inclusion or in analysing the studies cited). They were also more likely
to report the methods used to combine the findings of the relevant studies to reach a
conclusion. Many of the differences observed in this area were both clinically and

statistically significant.

When assessing the quality of the reports of paper-published versus Cochrane MAs using the
checklist of Sacks et al., the paper-published MAs obtained better scores. For example, in
the reporting of the literature search, a statistically significant difference of 32.7% was

obtained.

There was no difference in the results when the “partitioning the degrees of freedom”

procedure was carried out. (See Tables 12, 13 and 14)
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4.0 DISCUSSION AND CONCLUSIONS

4.1 Major research objectives
4.1.1 Objective one - Quality of reporting on paper-based MAs (1977-1995)

Given the validity of the two assessment tools used, the quality of the reporting in the
examined MAs was low. The results obtained in this study when assessing the group of
MAs from the ‘Later Years’ using the Oxman and Guyatt Scale (1991) are slightly lower
than those published by other authors. As previously noted, Jadad et al. (1996) found a
median of four for the studies they evaluated in the area of pain. Sacks et al. (1987) reported
slightly higher results for the same time periods. The results obtained varied slightly as a
function of the particular MAs assessed.

The paper-based MAs assessed generally describe the methods they used to find evidence.
What they often leave under-reported and unclear is the comprehensiveness of the search
conducted. Comprehensiveness of search is included in the Oxman and Guyatt Scale,
because its developers considered it to be an important issue in assessing the quality of an
MA. Three quarters of the paper-based MAs stated that they had relied on more than just
MEDLINE for their search.

The Sacks et al. (1987) checklist gives the issue of protocols considerable weight. Only a
handful of the paper-based MAs reported that they had indeed developed an ‘a priori’

protocol. The issue of protocols is dealt with less stringently by the Oxman and Guyatt tool.

The MAs examined scored reasonably well on establishing “a priori’ criteria for the inclusion
and exclusion of studies, although, the designing of an ‘a priori’ protocol was not clearly

reported.

An area that was extremely under-reported was the control of bias in the selection of studies.
A very low percentage of the MAs examined clearly stated that more than one reviewer had

participated in the selection of the studies included in the review. In order to gain the
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confidence of readers that bias has been avoided, it is generally recommended that a
minimum of two reviewers apply inclusion and exclusion criteria, extract data and assess the

quality of all included studies.

Many meta-analysts consider the assessment of the internal and external validity of studies to
be a crucial step in the conduct of meta-analysis. They also believe that the value of such

assessments depends upon the use of appropriate criteria.

Only half of the MAs assessed reported assessing the quality of their included studies, and
the criteria used in their assessment. However, most of those that mentioned assessing the

quality of studies also reported using appropriate criteria for this assessment.

How an MA handles the issue of combinability is important. Often reviewers struggle with
the question of whether or not studies should be pooled. A very large percentage of the MAs

assessed reported the criteria used for deciding whether studies were similar enough to pool.

A high proportion of MAs also reported the methods they used to combine the findings of
individual studies. Those that did so were usually found to have combined these findings

appropriately relative to the primary question.

A very low percentage of MAs reported on the blinding of the studies they surveyed. The
issue of blinding remains a controversial area, with evidence being adduced both in favour of

blinding and against it.

[t is a legitimate concern that only a handful of the MAs assessed reported their sources of
financial support, or clearly acknowledged potential conflicts of interest. This was somewhat
surprising, given that journals generally encourage the inclusion of conflict of interests

statements.

A small percentage of MAs reported conducting a sensitivity analysis, and an even smaller
proportion reported using a method to calculate the number of unpublished negative studies

that would be required to refute the published evidence.
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Two other areas where MAs scored very poorly were the assessment of the economic impact
of their findings, and the inclusion of studies in languages other than English. Until recently,
these issues have not been viewed as particularly significant in the conduct of meta-analysis.
The language item was assessed in this study because of the findings reported by Egger et al.
(1997). This research suggested that the majority of “negative” trials seem to be published in
non-English journals. The systematic exclusion of “negative” trials from inclusion in MAs

on linguistic grounds may tend to bias an MA toward “positive” conclusions.

4.1.2 Objective two - Quality of reporting on paper-based MAs from the ‘Early

Years’ versus the ‘Later Years’

Using the Oxman and Guyatt Scale (1991) the results reveal a trend, although not a
statistically significant one, towards improvement in the overall quality of reporting of meta-
analysis over time. However, the review of MAs conducted in this study indicates that the
quality of their reporting remains at an unacceptably low level. And this is in spite of the

substantial numerical increase in the production and publication of meta-analyses.

4.1.3 Objective three - Quality of reporting on paper-based versus electronically
published MAs

In comparing Cochrane MAs to paper-based MAs, no significant difference was found in the
overall quality of reporting. All MAs received extremely low scores for their reporting of
items such as ‘a priori’ protocol, languages of included MAs and evaluation of economic
impact. Less than four percent of all paper-based and Cochrane MAs, reported that an ‘a
priori’ protocol had been developed. Before a completed Cochrane MA can be published, a
peer-reviewed protocol must be published on The Cochrane Library. However, this protocol
is usually not mentioned in published Cochrane MAs.

Cochrane reviews were better at reporting some items, and paper-based reviews at reporting
others. Cochrane MAs were less likely to adequately report on their search methods and
methods used to combine findings. On the other hand, Cochrane MAs were found to be

more likely to report appropriately on the following issues: list of trials analyzed and log of
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trials rejected; methods of treatment assignment; ranges of patients’ characteristics; sources
of support; and use of appropriate statistical methods and subgroup analysis. The assessment

items on which reporting quality differed by more than 10% are listed above in section 3.3.5.
4.2 Minor Research Objectives

4.2.1 Objective four — Development of effective search strategies for retrieving

MAs

Developing and running search strategies for this study provided valuable insights into how
to design and refine an effective search strategy and use the information contained in
abstracts to select studies for more detailed assessment. Many lessons were learned from the
major difficulties encountered in distinguishing between a review, a literature review, an
annotated bibliography, a systematic review and a meta-analysis. It became clear how
important it is to choose words carefully and pay attention to detail when selecting titles for
similar pieces of work. If the title and purpose of a project are not clearly stated by its
author, it is very difficult for the reader to determine the author’s intentions. This can lead to

confusion, misinterpretation and the inappropriate application of findings.

4.2.2 Objective five - Comparison of the findings of this study with findings

reported in the published literature

The development of many of the instruments created to assess the quality of MAs was found
to be methodologically weak. The scale developed by Oxman and Guyatt (1991) is a notable
exception to this observation. Its developers defined the construct they were interested in
creating, measured the discriminatory power of items developed, and conducted inter-
observer reliability studies as part of the development process. This scale also proved to be
easy to use, and required only half as much time to apply as the other instrument used in this
study. However, it is not the overall quality score yielded by a scale that most accurately
assesses the validity of an MA, but the sum total of the information yielded by its individual

components.
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The extensive use made in this study of both a scale and a checklist, enabled raters to
appreciate the benefits of each. Scores measuring the overall quality of MAs may be easy to
compute and compare, but they don’t give the various components. Useful insights and an
awareness of potential difficulties are more likely to arise from the detailed examination of

micro-level issues.

One of the biggest problems encountered in this study was the lack of published guidance on
the application of the two quality assessment tools selected for use. After three rounds of
pilot testing, and a few reviews of questions that arose concerning the application of the
Oxman and Guyatt assessment tool, the assessors were ready to apply it. Although the Sacks
checklist was very long and time consuming to apply, it was accompanied by more detailed

directions as to its use.
4.3  Study Limitations

This study has a number of limitations that deserve mention. The study investigator and two
content experts who contributed to the project are closely involved in the Cochrane
Collaboration. Efforts were made to minimise the influence of personal bias when assessing
the quality of MAs. These included the conduct of a pilot study, specifically designed to
address this issue. A further limitation of the study is that The Cochrane Library was
published relatively recently. Consequently, the randomly selected MAs assessed were

likely to be from the same review groups and in some circumstances, by the same reviewer.

A pilot test was conducted with the assistance of an external reviewer. Three assessors
participated in the application of the two tools used in this study to assess the quality of
reporting of MAs. However, only one reviewer assessed all 151 of the MAs reviewed.
External validity was assessed by a comparison of results obtained with the findings of

similar previously published work.

A post hoc calculation was done to determine the adequacy of the size of the samples used in
this project. A mean difference of .30 was detected between the paper-based ‘Early Years’

MAs and the paper-based ‘Later Years’ MAs, on the Oxman and Guyatt question assessing
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overall quality (i.e. #10). A post hoc calculation revealed that one would need to include 565
MAs in each group in order to detect a statistically significant difference of this size by
chance alone. Similarly, in comparing the paper-based ‘Later Years’ MAs to the Cochrane
MAs, a mean difference of .07 was found. A post hoc calculation revealed that one would
need to include 5081 MAs in each group in order to detect a statistically significant

difference.

Another limitation, which should be addressed, is the time periods chosen for this study. It
was unfortunate that equal numbers of MAs were not available from all three-time periods,
but this was unavoidable. It was also unfortunate that the Cochrane MAs assessed were not
published over exactly the same period of time as the paper-based MAs of the ‘Later Years’.
However, the time difference involved was minimal, and assumed unlikely to distort the

results of this study.

A final limitation of this study was imposed by the decision to mask electronically-published
(Cochrane) MAs in order to limit the influence of assessor bias. Electronically-published
MAs s had to be printed to permit their masking. This meant that the assessor could not access
hyper-linked documents cited in these studies. Consequently, useful information relative to
sources and the search strategies of the collaborative review group could not be considered in

the assessment of the quality of reporting in these MAs.
4.4 Implications of results

The importance of the low scores obtained in the quality assessment of the MAs examined
should not be minimized. These results indicate that the quality of reporting of MAs
continues to be compromised by major flaws. This is a serious situation, because clinicians,
health policy makers and consumers are repeatedly being told that MAs are, ‘the best
evidence available’. This may be true, but even if it is the best available, it is not good

enough!

In spite of the criticisms which may be directed at meta-analyses, they have the potential to

revolutionize the way literature reviews are conducted, by transforming the review process
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from an art into a science (Cook et al., 1992; Rosenthal, 1991; Sipe, 1996).

Appropriately conducted and reported meta-analyses can help to resolve controversies
between conflicting studies, guide clinical research by providing new hypotheses, identify
areas in which insufficient research has been performed or in which additional research may
be unethical, and identify beneficial and harmful therapies much earlier than other types of
reviews (Antman et al., 1992).

Meta-analysis offers a possible way to keep up to date without sacrificing quality and
thoroughness. Theoretically, it can effectively summarize the accumulated research on a
topic, permit the consideration of fresh questions on the basis of available data, and channel
the stream of clinical research towards -relevant horizons. Consequently, meta-analyses are

important to health policy planners and others involved in the provision of health care.

One of the advantages of meta-analysis touted by experts is that their replication is feasible,
because their authors use specific protocols to search and gather studies. However, many
details concerning search procedure were unreported in the meta-analyses assessed. This
may be due to factors such as editorial decisions, the form in which authors elect to report
their studies or the amount of information available in primary studies. Nevertheless, such
limited reporting of procedural information may hamper replication of a particular meta-

analysis.

Just as meta-analysts have found that the reporting of primary research sometimes does not
lend itself to meta-analysis, so also the reporting of the results of meta-analysis can be
unacceptable for application by medical professionals. Poor reporting by primary
researchers can only exacerbate this weakness in the reporting of MA, while good reporting
of the conduct of primary studies can facilitate the work of the meta-synthesist (Sipe 1996).

Clearly, improvements in the way meta-analysis is currently reported are needed for the
development and reporting of clinical guidelines and health policy. The meta-analytical
report, as a “stand alone” document, is all the health professional has to base decisions on. If

it fails to provide an accurate, inclusive, and convincing account of the process followed,
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then what good is it?
4.4.1 Solutions

One reason for the low quality of reporting observed may be a lack of guidance in the
reporting of meta-analytical work. While the theoretical description of the methodology of
meta-analysis may have improved, the quality of reporting in MAs has not kept pace. The
weakness may be greatest in the areas of reading, understanding and following available
methodological guidance. The impact of the busy schedules and heavy workloads of
researchers should not be discounted; and neglect of methodological niceties may also play a
part. Meta-analysts must ask themselves whether they are paying enough attention to detail,

and utilizing available resources to provide the reader with, “the best available evidence”.

High quality training for researchers conducting meta-analysis should be made more readily
available internationally. This can be accomplished through the provision of more courses
on MA, more workshops on the use of appropriate statistical software, and more
presentations and workshops on methodology for meta-analysts, reviewers and editors of
MA. Initiatives should also be pursued to encourage more efficient collaboration with
content experts and methodological specialists in the field (i.e., library scientists,

statisticians, policy makers and journal editors).

There is a widespread perception that our editors are failing us, but substantial evidence is
lacking to support this view. Many journal editors are responding to suggestions about how
they can serve the needs of their readers more effectively (Smith 1994 and Haynes 1991).
One way they can do this is by accepting the need to improve the scientific quality of the
MAs they publish (Huth 1987). There is no doubt that editors are in a position to promote

improvement in the quality of published reports of meta-analysis.

Another way to improve the quality of reporting of MAs is to develop guidelines for their
reporting. These guidelines should be evidence-based (i.e., focused on the proper collection,
management, interpretation and reporting of evidence) whenever possible, and aligned with

leading-edge developments in the improved reporting of research. The Consolidation of
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Structured Reporting of Randomized Trials (CONSORT) guidelines (Begg, 1996) developed,
in part, by the Standards of Reporting Trials Group, represent a valuable step forward in the
methodology of reporting on RCTs. What the CONSORT guidelines are designed to do for
the reporting of RCT, the QUOROM statement has been developed to do for the reporting of

meta-analysis.

The QUOROM (i.e., Quality of Reporting of Meta-analyses) statement is an evidence-based
standard for the reporting of meta-analysis. It includes an eighteen-item checklist and flow
chart that clearly and definitively describe the meta-analyst’s task. The checklist includes
eight evidence-based items that address the abstract, introduction, methods and resuits
sections of a report of a meta-analysis of randomized trials. The methods and results sections
provide information regarding searching, selection, quality assessment, data abstraction,

qualitative and quantitative data synthesis, and trial flow.

The systems currently used for peer review may also benefit from fine-tuning to encourage
improvement in the reporting of meta-analysis. The Cochrane Collaboration has begun to
achieve this objective through a combination of continual peer review throughout the
systematic review process, and the use of strict criteria that must be reflected in the meta-
analytical process and included in the report. Paper-based MAs face additional obstacles.
However, the use of evidence-based criteria (e.g., the QUOROM statement) may help to

improve their quality as well.
4.5  Significance of Research

The evidence gathered by this project has made possible a fuller understanding of currently
available tools for assessing the quality of reporting and general characteristics of MAs, and
the limitations of these tools. This data has also provided helpful insights and knowledge
about the reporting of meta-analysis.

Specifically, the results of this project provide:

a) a clearer understanding of the quality of reporting of MAs;
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b) information on whether there has been improvement over time in the quality of reporting

of MAs;

c) information on the quality of paper-based MAs versus those published in The Cochrane

Librarv; and

d) empirical evidence on the kinds of tools (e.g., checklists and scales) that are useful for

assessing the quality of reporting of MAs.

A ‘key’ test of meta-analyses and randomized controlled trials is whether their written
reports persuade the reader to have confidence that the report is an accurate reflection of the
methodological process followed during their various stages. Over the past decade, inroads
have been made toward improving the quality of reporting of RCTs. The results of this study
suggest that similar attention is required to improve the quality of reporting of meta-analyses

(Moher 1995).

This study has also revealed that the quality of reporting of MAs has tended to improve
slightly over time; and that the quality of the reporting of Cochrane MAs is no better or
worse than that of paper-based reports, when measured by quality assessment tools. This is
somewhat surprising, given that the avowed mission of the Cochrane Collaboration is to

adduce, ‘the best available evidence’.

[t remains to consider how we can improve both the quality and the reporting of meta-

analysis for the next generation of heath-care decision-makers.
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List of Meta-analyses

For a list of the Meta-analysis included in this study, see Appendix J.
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Appendix A
Cochrane Collaboration Glossary

Bias

A systematic error (or bias) occurs when there is tendency to produce results that differ in a
systematic manner from true values. The key term in understanding the concept of bias is
‘different’. If, for example, the way in which participants are allocated to a treatment/
intervention or control group is ‘different’, then there is a possibility that the observed effects
of treatment are due to the incomparability of the two groups rather than to a true effect of
the treatment/intervention. The implication is, therefore, that systematic errors may be
responsible for the observed changes in outcome. There are many potential sources of bias,
some of which can be controlled or prevented through careful study design. For example, the
design of the randomized controlled trial reduces allocation bias. Participants in such a study
are randomly allocated to one or more treatments/interventions, which maximize the
probability that the groups receiving these different interventions will be comparable. See
also methodological quality, validity.

Blinding (Syn. Masking)

In clinical trials this means that the participants, and often the investigators, are not aware
which treatment/intervention the participant is getting. The purpose of blinding is to reduce
ascertainment bias. For example, if the investigator knew which treatment/intervention a
participant was getting, (s)he might intentionally or unintentionally respond differently to
participants getting each treatment/intervention (e.g., in the recording of measurements). See
also single blind, double blind and triple blind.

CDSR (Cochrane Database of Systematic Reviews)

One of the products of the Cochrane Collaboration. It brings together all the currently
available Cochrane reviews and is available on CD-ROM and the internet. [t also contains
general information about the Cochrane Collaboration, and more specific details of Methods
Groups and Collaborative Review Group. It is issued quarterly. Collaborative Review
Groups submit modules of edited reviews and other information to the Parent Database for
inclusion in the CDSR.

CINAHL (Cumulative Index of Nursing and Allied Health Literature)
An electronic database covering all the major journals in nursing and allies health. Virtually
all relevant English language publications are indexed. Years of coverage: 1983-present.

Clinical trial (Syn. therapeutic trial, interventional study)

A trial which tests out a drug or treatment/intervention to see whether it is effective or safe.
This general term encompasses randomized controlled trials, controlled clinical trials, and
randomized clinical trials.
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Cochrane Collaboration

An international endeavour in which people form many different countries systematically
find, appraise and review available evidence form RCTs and other sources of reliable
evidence. The Collaboration aims to develop and maintain systematic, up-to-date reviews of
RCTs of all forms of health care, and to make this information readily available to clinicians,
consumers and other decision-makers at all levels of health care systems.

Cochrane Collaboration Handbook

The main working document of the Cochrane Collaboration. Its contents reflect decisions
made at the annual Colloquia and by the Steering Group. The Handbook consists of the
following six sections:

Section [ Background, aims and organization of the Cochrane Collaboration
Section II Establishing and supporting Collaborative Review Groups
Section III Representing the interests of Fields

Section IV Cochrane Centers

Section V Establishing and maintaining registers of RCTs

Section VI Preparing and maintaining systematic reviews (see Tool Kit)

The Handbook can be down loaded from FTP servers both at the Canadian Cochrane Center
and the UK Cochrane Center.

Cochrane Database of Systematic Reviews (CDSR)
See CDSR.

Concealment of Allocation

The process used to prevent forecknowledge of treatment/intervention assignment. The
process should be impervious to any influence by the individual making the allocation. Most
likely to be achieved securely if the randomization process is administered by someone who
is not responsible for recruiting participants, for example, a hospital pharmacy, or a central
office. Methods of assignment such as date of birth and case record numbers (see quasi
random) are open to manipulation by the trial investigator.

Confidence Interval (CI)

The range within which the true size of effect of a treatment or intervention (never exactly
known) lies with a given degree of assurance. People often speak of a ‘95% confidence
interval’ (or ‘95% confidence limits’). This is the interval which includes the true value in
95% of cases.

Current Contents

Electronic database which provides access to the tables of contents and bibliographic data of
current issues of the world’s leading scholarly research journals in the sciences, social
sciences, arts and humanities. Over 6,600 journals covered.
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Double Blind (Syn. Double Masked)

Neither the participant in a trial nor the investigator assessing the patient outcomes is aware
of the treatment/intervention the participant is being given. Double blind is also used to
describe trials where, in addition, the investigators carrying out the treatment/intervention are
unaware of whether they are providing experimental or control treatments/interventions. The
purpose of this is to reduce bias. A double blind trial is usually a randomized controlled trial
or a controlled clinical trial. See also blinding, single blind, triple blind.

EMBASE (Excerpta Medica database)
A European electronic database of pharmacological and biomedical literature covering 3,500
journals from 110 countries. Years of coverage - 1974 to present.

Handsearching

Handsearching within the Cochrane Collaboration refers to the systematic searching of a
journal page by page, including editorials, letters, etc., to identify all reports of randomized
controlled trials. Normally a person would start handsearching the journal with the current
year, and work backwards to 1948 (or volume 1 if after 1948). Once a trial is found, it is
coded appropriately using definitions agreed upon within the Cochrane Collaboration, and
outlined in Section V of the Cochrane Collaboration Handbook. The results of the search are
sent to the Baltimore Cochrane Center, which forwards them to the National Library of
Medicine for re-tagging on MEDLINE. A handsearching manual is available through the
Baltimore Cochrane Center, and should be read together with Section V of the Cochrane
Collaboration Handbook before handsearching is commenced. A journal handsearching
registration form must be completed for each journal title, and sent to Baltimore to avoid
duplication of effort.

Index Medicus
Catalogue of the United States National Library of Medicine (NLM), and a periodical index
to the current literature. Available in paper form, or electronically as part of MEDLINE.

MEDLINE (MEDLARS onLINE)

An electronic database produced by the United States National Library of Medicine, which
summarizes millions of pieces of biomedical research literature, in selected journals
(contains articles from about 3,700 journals). It is available through most health service
libraries. It can be accessed on CD-ROM, the Internet and by other means. Years of
coverage - 1966 to present.

MeSH Headings (=Medical Subject Headings)

Terms used by the United States National Library of Medicine to index articles in Index
Medicus and MEDLINE. Designed to reduce problems that arise from, for example,
differences in British and American spelling. The MeSH system has a tree structure in which
broad subject terms branch into a series of progressively narrower subject terms.
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Meta-analysis
A statistical technique which summarizes the results of several studies into a single estimate,
giving more weight to results from larger studies.

Methodological Quality

The extent to which the design and conduct of a trial are likely to have prevented systematic
errors (bias). Variation in quality can explain variation in the results of trials included in a
systematic review. More rigorously designed (better ‘quality’) trials are more likely to yield
results that are closer to the ‘truth’. While many criteria are used to judge methodological
quality, only one of these, concealment of allocation, is presently based on strong empirical
evidence. See also external validity, validity, study validity, bias.

Quality Assessment

Quality assessment of the controlled trials being considered for inclusion in systematic
reviews is needed to maximize the validity of reviews. Although trial quality can be assessed
from on or more of a variety of perspectives, the aspect which has been studied most
thoroughly is the extent to which biases have been avoided in the comparisons made with the
trial. Trial quality assessment is a focus of one of the Cochrane Methods Working Groups.

Randomization

Method used to generate the random allocation sequence. Includes tables of random
numbers, computer-generated numbers, etc. The method of randomization is distinguished
from random allocation. For instance, a list of random numbers may be used to generate a
random sequence of treatments/interventions that are in turn allocated to participants, using
sealed envelopes.

Relative Risk (RR)

One way of describing the effect of treatment/intervention where the outcomes are events. It
is the ratio of the risk (or rate) of the event in the treatment group to the risk (or rate) of the
event in the control group. Relative risks above (below) 1 indicate that the event is more
(less) likely to occur in the treatment group than in the control group. When the event rate is
small relative risks are very similar to odds ratios, and then the terms are often used
interchangeably.

Review

Has various meanings:

Systematic review.

A. In the medical literature, this is an article, which looks at a number of different
studies and may draw conclusions about a particular treatment or intervention. The
review may or may not be looking at randomized controlled trials. This type of
review is often not systematic.

B. To referee a paper. See referee process, external peer reviewer.
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Search Activity

The activity undertaken by a Collaborative Review Group to identify the greatest number of
trials. This may include handsearching relevant journals, searching electronic databases,
contacting drug companies, cross-referencing journal articles, etc. Collaborative Review
Groups must describe their search activity in detail in ModMan. Reviewers can then refer to
the Group’s search activity when writing a review, and if necessary supplement it with their
own additional search. See also search strategy.

Search Strategy

Strategy used to identify and retrieve citations of reports of randomized controlled trials from
electronic databases. A detailed search strategy to retrieve such reports from MEDLINE has
been devised by Ms Carol Lefebvre and colleagues at the UK Cochrane Center, and can be
found in the Cochrane Handbook.

Statistical Power
Statistical power is a measure of a study’s ability to detect a clinically important difference
based on the number of participants who are entered.

Statistically Significant

The findings of a study may be just an unusual fluke. The P-value from statistical tests tells
us how likely it is that the results are just chance findings. Significance is merely the level at
which we decide to take something seriously (1 in 20=5%, ! IN 100=1%).

Study Validity (Syn. Internal Validity)

The degree to which the results of a study are likely to be true. Study validity depends on
methodological quality. Randomized controlled trials which ensure allocation concealment,
blinded assessment and relatively complete follow-up usually have high study validity.

Systematic Review (Syn. Systematic Overview)

In the Cochrane Collaboration, it is a review in which evidence (usually from randomized
controlled trials) on a topic has been systematically identified, appraised and summarized
according to predetermined criteria. Such reviews can be systematic (taking steps to reduce
bias) without using statistical synthesis (meta-analysis) to reduce imprecision.

Validity

Validity is the degree to which any result (of a measurement or study) is likely to be true and
free of systematic bias. See also study validity, external validity, methodological validity.
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Hemminki E, McPherson K. Impact of postmenopausal hormone therapy on
cardiovascular events and cancer: pooled data from clinical trials. British Medical
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Salomon P, Kornbluth A, Aisenberg J, Janowitz HD. How effective are current drugs
for Crohn’s disease? A meta-analysis. Journal of Clinical Gastroenterology.
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Cook DJ, Sackett DL, Spitzer WO. Methodologic guidelines for systematic reviews
of randomized control trials in health care from the Potsdam consultation on meta-
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Geller NL, Proschan M. Meta-analysis of clinical trials: a consumer’s guide. J.
Biopharm Stat. 1996;6:377-394.

Goldschmidt PG: Information Synthesis: A practical guide. Health Services Research
1986;21:215-237.

Greenhalgh T. Papers that summarise other papers (systematic reviews and meta-
analyses). In: How to read a paper — the basics of evidence based medicine. BMJ
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Taylor Halvorsen K. The reporting format. edited by Cooper H and Hedges LV,
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. Pogue JM and Yusuf S. overcoming the limitations of current meta-analysis of

randomized controlled trials. The Lancet 1998;351:47-52.
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Appendix C
Oxman and Guyatt’s Scale - Overview Quality Assessment Questionnaire (OQAQ)

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 formal statistical analysis, as is done in
“meta-analysis”. The fundamental difference between overviews and epidemiologic surveys
is 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 answers, 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?
QOyes Qpartially Qno

2. Was the search for evidence reasonably comprehensive?
Qyes Qcan’ttell Qno

3. Were the criteria (inclusion/exclusion) used for deciding which studies to include in the
overview reported?
QOyes Qpartially QOno

4. Was bias in the selection of studies avoided?
QOyes Qcan’ttell Qno

5. Were the criteria (methodological quality) used for assessing the validity of the included

studies reported?
Qyes Qpartially Ono
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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 the studies that are cited)?
Qyes Qcan’ttell Qno

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

8. Were the findings of the relevant studies combined appropriately relative to the primary
question the overview addresses?
Qyes Qcan’ttell QOno

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
combining 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?
Qyes Qpartially Qno

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.

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

Extensive Major Minor Minimal
flaws flaws flaws flaws

Q Q Q Q Q

1 3 5 6 7

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 in 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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Appendix D

Sacks Quality Assessment Checklist for Meta-analyses

Adequate Partial None or Unknown
Number
(percent)

1. Prospective design

a) Protocol

b) Literature search

c) List of trials analyzed

d) Log of rejected trials

e) Treatment assignment

f) Ranges of patients

g) Ranges of treatment

h) Ranges of diagnosis

2. Combinability

a) Criteria

b) Measurement

3. Control of bias

a) Selection bias

b) Data-extraction bias

C) Inter-observer agreement

d) Source of Support

4. Statistical analysis

a) Statistical methods

b) Statistical errors

c) Confidence intervals

d) Subgroup analyses

5. Sensitivity analysis

a) Quality assessment

b) Varying methods

c¢) Publication bias

6. Application of results

a) Caveats

b) Economic impact

7. Language
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Appendix E

SET SEARCH

001 meta-anlysis.pt,sh.

002 (meta-anal: or metaanal:).tw.

003 (quantitativ: review: or quantitativ: overview).tw.

004 (systematic: review: or systematic: overview:).tw.

005 (methodologic: review: or methodologic: overview:).tw.
006 review.pt,sh. Or review:.tw. Or overview:.tw.

007 (integrative research review: or research intergration:).tw.

008 7 or quantitativ: synthes:.tw.

009 lor2or3or4orSor8

010 (medline or medlars).ti,sh,ab. or embase.tw.

011 (scisearch or psycinfo or psychinfo).tw.

012 (hand search: or manual search:).tw.

013 (electronic database: or bibliographic database:).tw.
014 (pooling or pooled analys: or mantel haenszel).tw.
015 (peto or der simonian or dersimonian or fixed effect:).tw.
016 (psychlit or psyclit).tw.

017 Ol0orllorl2orli3orl4orliSor

018 6and 17

019 18o0r9

020 random:.tw,sh,pt. or placebo:.tw,sh

021 clinical trial).pt.

022 randomized controlled trial.pt

023 double-blind:.tw,sh

024 20or2l or22o0r23

025 19 and 24

90

2866
2296
79
287
76
635672
30

61
3920
2371
24
169

88
1986
259

15
4663
1447
5109
175571
151285
57462
52249
248821
1467



Appendix F
Enhanced Version of Oxman and Guyatt’s Scale (OQAQ)

Oxman and Guyatt’s index of the scientific quality of research overviews.

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 survey 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 formal statistical analysis, as is done in
“meta-analyses”. The fundamental difference between overviews and epidemiologic surveys
is 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 answers, 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.

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) are named.
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.

Were the criteria (inclusion/exclusion) used for deciding which studies to include in the
overview reported?
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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.

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.

Were the criteria (methodological quality) used for assessing the validity of the included
studies reported?

yes partially no

[t 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 (eg., if the author(s) chose to include only randomized, double-blind, placebo
controlled trials, or allocation concealment as inclusion criteria).

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 (eg., sensitivity analysis).

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.
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, 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 combining the findings of the studies reviewed. If in doubt mark “can’t tell”.

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

How would you rate the scientific quality of the overview?

Extensive Major Minor Minimal
flaws flaws flaws flaws

Q a Qa Q

1 3 5 7

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). It 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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Appendix G

Enhanced Version of Sacks Quality Assessment Checklist for Meta-analysis

Quality Assessment Form

MA#

Demographiecs:

MA Subject: Causation, Diagnosis, Prognosis, Therapy or Prevention

Title:

Authors:

Journal:

Year of Publication:

Language of Publication:

Number of included subjects:

Number of included studies:
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“Assessing the Quality of Reporting of Meta-analysis of Randomized Control Trials”

Were the following items reported?
1. Prospective Design
a) Protocol Adequate Partial None or unknown

b) Literature Search Adequate Partial None or unknown

c) List of Trials Adequate Partial None or unknown
Analysed

d) Log of rejected Adequate Partial None or unknown
Trials

e) Treatment Adequate Partial None or unknown
Assignment

f) Ranges of Adequate Partial None or unknown
Patients

g) Range of Adequate Partial None or unknown
Treatment

h) Ranges of Adequate Partial None or unknown
Diagnosis

2. Combinability

a) Criteria Adequate Partial None or unknown
b) Measurement Adequate Partial None or unknown
3. Control of Bias

a) Selection Bias Adequate Partial None or unknown

b) Data-Extraction = Adequate Partial None or unknown
Bias

c) Inter-observer Adequate Partial None or unknown
Agreement
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d) Sources of Adequate Partial None or unknown
Support

4. Statistical Analysis
a) Statistical
Methods Adequate Partial None or unknown

b) Statistical errors  Adequate Partial None or unknown

c) Confidence Adequate Partial None or unknown
Intervals
d) Subgroup Adequate Partial = None or unknown
Analysis

s. Sensitivity of Applicability

a) Quality Adequate Partial None or unknown
Assessment

b) Varying Methods Adequate Partial None or unknown
c) Publication Bias  Adequate Partial None or unknown

6. Wide Applicability

a) Caveats Adequate Partial None or unknown

b) Economic Adequate Partial None or unknown

[mpact

7. Have the authors included studies in all languages in their review?

Adequate Partial None or unknown
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Appendix H
Guidelines for completing Sacks Quality Assessment Form
Study Design

Protocol
The questions to be answered, the criteria for inclusion in the study and the methods to be used should be
established before hand. This must be apparent to the reader and not simply assumed.

Literature Search

Details of the search strategy should be provided and it is insufficient for the author to rely solely on
computer searches of the literature. A computer search must have been supplemented by consulting current
contents, reviews, textbooks, or experts in the particular field of study, and by reviewing the references in the
trials found.

List of Trials analysed and log of Rejected Trials
The report of the meta-analysis should provide a list of the trials analysed, as well as a list of the trials
excluded and the reasons for exclusion.

Treatment Assignment
The method of treatment assignment in the primary study must be specified.

Ranges of Patient Characteristics, Diagnosis, and Treatment

Data should be provided on the patients, diagnosis, therapies, and end points in the original studies. The
ranges of patient characteristics in all the trials analysed (e.g. age, sex, relevant socio-economic data, or other
diseases) should be included.

Combinability

Criteria

A statement of the criteria used for deciding whether or not the trials were similar enough to be pooled. The
author should note any differences in the primary study and discuss how these differences affect the
conclusions.

Measurement
Assessment of the use of a test for homogeneity.
Control and Measurement of Potential Bias.

Selection Bias

The decision to include a paper should be made by looking only at its methods and not its results, or by
looking at the two separately under coded conditions.
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Data-Extraction Bias
More than one observer extracted the data, each of whom was blinded to the various treatment groups through
a coded photocopying process and then an inter-observer agreement was measured.

Source of Support
The source of support should be stated and potential conflict of interest clearly acknowledged.

Statistical Analysis

Statistical Methods
Adequate was acknowledged as meaning any recognized method of pooling the simple addition of successes
across all trials to give an overall average, which was rated as partial.

Statistical Errors
An awareness of potential problems of type 1 or type i1 error.

Confidence Intervals
Authors must have included confidence intervals with the significant values.

Subgroup Analyses
To increase statistical power.

Sensitivity Analysis
Whether the differences were assessed using quality, subgroups of patients, etc.

Quality Assessment
The methodologic rigor and scientific quality of the papers should be assessed and considered in formulating

recommendations.

Varying Methods

Each meta-analysis should include sensitivity analysis data that show how the results vary with the use of
different assumptions, tests and criteria.

Publication Bias

A simple method should be carried out for calculating the number of unpublished negative studies required to
refute the published evidence.

Application of Results

Caveats
The MA should attempt to put the results into perspective on the basis of all the considerations listed above.

Economic Impact
It is important to consider the economic impact of adopting new methods of treatment or diagnosis.
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Appendix [
Logistic Regression (Sacks Question 1)
Total number of cases: 151 (Unweighted)

Number of selected cases: 151
Number of unselected cases: 0

Parameter
Value Freq Coding
1 @
YEARCUT
90 -95 .00 52 -333 -.333
77 - 89 1.00 47 .667 -.333

Cochrane 96 2.00 52 -333 .667
STUDIES
Number of studies <=9 I 82 -.500
Number of studies> 9 2 69 .500
Dependent Variable. A1A
Beginning Block Number 0. Initial Log Likelihood Function
-2 Log Likelihood 78.804936
* Constant is included in the model.
Beginning Block Number 1. Method: Enter
Variable(s) Entered on Step Number
I. YEARCUT Year of Publication
2. STUDIES  Number of Studies

Estimation terminated at iteration number 5 because
Log Likelihood decreased by less than .01 percent.

-2 Log Likelihood 75.793
Goodness of Fit 150.840
Cox & Snell - R™2 .020
Nagelkerke - R"2 .049
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Chi-Square df Significance

Model 3.012 3 .3898
Block 3.012 3 3898
Step 3.012 3 .3898

------- -- Hosmer and Lemeshow Goodness-of-Fit Test:

AlA ="noorpartial" AIA =yes
Group Observed Expected Observed Expected Total

42.000 41.349 1.000 1.651 43.000
8.000 8.651 1.000 349 9.000
22.000 21.681 1.000 1.319 23.000
27.000 27.319 2.000 1.681 29.000
13.000 13.970 3.000 2.030 16.000
28.000 27.030 3.000 3.970 31.000

[« WV - R

Chi-Square df Significance

Goodness-of-fittest 2.4784 4 .6485

Classification Table for A1A
The Cut Value is .50

Predicted
"no or partial" yes Percent Correct
" I y
Observed + + +
"noorpartial" " I 140 I 0 I 100.00%
+ + +
yes y I 1T I 0 I .00%
+ + +
Overall 92.72%
Variables in the Equation
Variable B S.E. Wald df Sig R
YEARCUT 2.6080 2 2714 .0000

YEARCUT (1) .8703 .7413 13781 1 .2404 .0000
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YEARCUT (2) -4215 9711 .1884 1 .6643 .0000
STUDIES (1) 0109 .6827 .0003 1 .9873 .0000
Constant -2.6442 3448 58.8203 1 .0000

95% CI for Exp (B)
Variable Exp(B) Lower Upper

YEARCUT (1) 2.3876 .5584 10.2092

YEARCUT (2) 6561 .0978 4.4010
STUDIES (1) 1.0109 .2652 3.8531
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Appendix J

List of Meta-analyses Included in this Study

I.

3]

10.

Abramson MJ, Puy RM, Weiner JM. Is Allergen Immunotherapy Effective in
Asthma? American Journal of Respiratory and Critical Care Medicine
1995;151(4):969-74.

Anderson IM, Tomenson BM. Treatment discontiuation with selective serotonin
reuptake inhibitors compared with tricyclic antidepressants: a meta-analysis. BMJ
1995; 310(6992):1433-8.

Anonymous. Effects of adjuvant tamoxifen and of cytotoxic therapy on mortality
in early breast cancer. An overview of 61 randomized trials among 28,896
women. Early Breast Cancer Trialists® Collaborative Group. NEJM
1989;319(26):1681-92.

Anonymous. Maximum androgen blockade in advanced prostate cancer: and
overview of 22 randomised trials with 3283 deaths in 5710 patients. Lancet
1995;346(8970):265-9.

Anonymous. Effect of Breast-Feeding on Oral Rhesus Rotavirus Vaccine
Seroconversion: A Meta-analysis. 1990.

Antcak-Bouckoms A, Joshipura K, Burdick E, Tulloch JFC. Meta-analysis of
surgical versus non-surgical methods of treatment for periodontal disease. J Clin
Periodontol 1993;20:259-268.

Appel LJ, Miller ER, Seidler AJ, Whelton PK. Does Supplementation of Diet
with 'Fish Oil' Reduce Blood Pressure. Arch Intern Med 1993;153:1429-1438.

a'Rogvi-Hansen B, Boysen G. Glycerol in acute stroke. The Cochrane Library
1996;Issue 3.

Bernard-Bonnin AA, StachenkoS, Bonin D, Charette C, Rousseau E. Self-
management teaching programs and morbidity of pediatric asthma: A meta-
analysis. Journal of Allergy and Clinical Immunology 1995;95(1Pt 1):34-41.

Bobbio M. Does most myocardial infarction rehabilitation prolong survival? A
meta-analytic survey. Giornale Italiano di Cardiologia 1989;19(11):1059-67.
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11.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Broussel R. Prophylaxis of upper gastrointestinal bleeding in intensive care units:
A meta-analysis. Annales de Radiologie 1989;32(4Pt2):329-32.

. Brown KH, Peerson JM, Fontaine O. Use of Nonhuman Milks in the Dietary

Management of Young Children With Acute Diarrhea: A Meta-analysis of
Clinical Trials. Pediatrics 1994;932(1):17-27.

Buring JE, Evans DA, Mayrent SL, Rosner B, Colton T, Hennekens CH.
Randomized trials of aminoglycoside antibiotics: Quantitative overview. Reviews
of Infectious Diseases 1988;10(5):951-7.

Buyse M, Zeleniuch-Jacquotte A, Chalmers TC. Chimiotherapie Adjuvante du
Cancer Colorectal: Qu'Apprendre D'une Meta-analysis? Bull. Cancer
1989;76:1021-1028.

Byme MM. Meta-analysis of early phase II studies with paroxetine in
hospitalized depressed patients. Acta Psychiatr. Scand 1989;80(Suppl350):138.

Cales P. La place des B-bloquants dans le traitement preventif de la rupture de
varices oesophagiennes. Acta Gastroenterlogica Belgica 1990;53(4):409-17.

Cappelleri JC, Fiore LD, Brophy MT, Deykin D, Lau J. Efficacy and safety of
combined anticoagulant and antiplatelet therapy versus anticoagulant
monotherapy after mechanical heart-valve replacement: A meta-analysis.
American Heart Journal 1995;130(3 pt.1):547.

Cappuccio FP, Siani A, Strazzullo P. Oral calcium supplementation and blood
pressure: An overview of randomized controlled trials. Journal of Hypertension
1989;7:941-946.

Cates CJ. Chambers/nebulisers-acute asthma. The Cochrane Library 1996;Issue
3.

Chalmers TC, Matta RJ, Smith H, Kunzler AM. Evidence favouring the use of
anticoagulants in the hospital phase of acute myocardial infarction. NEJM
1977;297(20):1091-6.

Clagett GP, Reisch JS. Prevention of venous thromboembolsm in general surgical
patients. Results of meta-analysis. Annals of Surgery 1988;208(2):227-40.
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23.

24.

26.

27.

29.

31.

33.

. Colditz GA, Brewer TF, Berkey CS, Wilson ME, Burdick E, Fineburg HV,

Mosteller F. Efficacy of BCG vaccine in the prevention of tuberculosis. Meta-
analysis of the published literature. JAMA 1994;271(9):698-702.

Colditz GA, Halvorsen KT, Goldhabar SZ. Randomized clinical trials of
transdermal nitroglycerin systems for the treatment of angina: A meta-analysis.
Amercian Heart Journal 1988;116(1Pt1):174-80.

Colditz GA, Tuden RL, Oster G. Rates of venous thrombosis after general
surgery: Combined results of randomised clinical trials. Lancet 1986;2(8499):143-
6.

. Counsell C, Salinas R, Warlow C, Naylor R. Patch v no patch in carotoid surgery.

The Cochrane Library 1996;Issue 3.

Counsell C, Sandercock P. LMWH/heparinoids in acute stroke. The Cochrane
Library 1996;Issue 3.

Counsell C, Warlow C, Naylor R. Different patches in carotoid surgery. The
Cochrane Library 1996;Issue 3.

.Crowley P. Coticosteroids prior to preterm deliverv. The Cochrane Library

1996;Issue 3.

Crowther C, Alfirevic Z. Antenatal TRH prior to preterm delivery. The Cochrane
Library 1996;Issue 3.

. Dardennes R, Even C, Bange F, Heim A. Comparison of Carbamazepine and

Lithium in the Prophylaxis of Bipolar Disorders: A meta-analysis. British Journal
of Psychiatry 166:378-381.

Daures JP, Schved JF, MoMAs I, Gril JC, Azoulay P, Gremy F. Meta analyse sur
les essais randomises comparant les resultats des heparines de bas poids
moleculaires a ceux des heparines fractionnees dans la prevention des thromboses
veineuses profondes. Rev. Epidem. et Sante 7:363-369A.

. Daya S. Comparison of FSH and HMG in IVF. The Cochrane Library 1996;Issue

3.
Daya S. Efficacy of progesterone support for pregnancy in women with recurrent

miscarriage: A meta-analysis of controlled trials. British Journal of Obstetrics and
Gynacology 1989;96(3):275-80.
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34.

35.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Daya S. Efficacy of progesterone support in the luteal phase following in-vitro
fertilization and embryo transfer: meta-analysis of clinical trials. Human
Reproduction 1988;3(6):731-4.

Dexter F, Tinker JH. Comparisons between desflurane and isoflurane or propofol
on time to following commands and time to discharge: A meta- analysis.
Anesthesiology 1995;83(1):77-82.

.Duggan L, Brylewski J. Antipsychotics, learning diasb& Sz. The Cochrane

Library 1996;Issue 3.

Duley L, Gulmezoglu AM, Henderson-Smart DJ. Anticonvulsants for pre-
eclampsia. The Cochrane Library 1996;Issue 3.

Dush DM, Hirt ML, Schroeder HE. Self-statement modification in the treatment
of child behaviour disorders: A meta-analysis. Psychological Bulletin
1989;106(1):97-106.

Edmonson JH., Su J, Krook JE. Treatment of Ovarian Cancer in Elderly Women.
Cancer Supplement 1993;71(2):615-617.

Enkin MW, Wilkinson C. Absorbable staples for Caesarean section. The
Cochrane Library 1996;Issue 3.

Fanning J, Bennett TZ, Hilgers RD. Meta-analysis of Cisplatin, Doxorubicin, and
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Fraser WD, Krauss I, Brisson-Carrol G, Thornton J, breart G. Amniotomy to
shorten spontaneous labour. The Cochrane Library 1996;Issue 3.

Fremes SE, Levinton C, Naylor CD, Chen E, Christakis GT, Goldman BS.
Optimal antithrombotic therapy following aortocoronary bypass: A Meta-analysis.
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Furberg CD, Bell RL. Effect of beta-blockers therpay on recurrent nonfatal
myocardial infarction. Circulation 1983;67(6Pt2):183-5.

Gateby PA, Cameron K, Simes RJ, Adelstein S, Bennett MJ, Jansen RPS,
Shearman R, Stewart GJ, Whittle M, Doran TJ. Treatment of Recurrent
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47.

48.

49.

50.

52.

53.

54.

55.

56.
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Gent M, Roberts RS. A meta-analysis of the studies of dihydroergotamine plus
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Gillespie WJ, Henry DA, O'Connell D, Robertson J. Vitamin D in fracture
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