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Abstract:

Introduction

The impact of the inclusion/exclusion of grey literature in meta-analysis (MA) is unclear.
Objectives

To investigate, in a sample of published MA; the prevalence of grey literature, the quality
of reporting at the MA and trial levels, and the impact of grey literature on the point
estimate and precision of the results.

Methods

Analysis of Variance and regression models were used to consider the quality of
reporting and the impact of grey literature on estimates of efficacy.

Results

Grey literature was included in 33% of the MA. Grey inclusive MA tended to be of
higher quality than those that excluded it. At the trial level, grey literature was of lower
quality than published literature. The exclusion of grey literature led to increases in both
the reported effectiveness of the intervention and the precision of the results.

Conclusions

MA that exclude grey literature run the risk of producing biased estimates of intervention
effectiveness. Grey literature must be sought and included when it meets pre-defined

inclusion criteria.
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I Introduction

I-1 Meta Analysis

There are over 20,000 biomedical journals that publish more than 2 million articles
annually <1>. This volume makes it difficult for health care providers, researchers and
policy makers to keep up-to-date. This abundance of new research evidence has led to
the increasing prevalence of systematic reviews and meta-analyses as methods to
efficiently integrate information and make it more accessible (Figure 1).

Meta-analyses (MA) and systematic reviews (SR) differ only in the use of statistics to
combine the results of the included studies. A systematic review is a review in which
evidence is systematically identified, appraised and summarized according to a pre-
defined explicit methodology. Meta-analysis is the process of using statistical methods to
combine the results of at least two independent studies. The aim is to integrate the
findings, statistically pool the data, and report the overall results. Systematic review and
meta-analysis differ from traditional reviews in their rigor. They require data be provided
on which their conclusions are based. Evidence must be provided to assure the reader
that all relevant data was included, and details and reasons for omissions must be clearly

stated <2>.

I-1-1 History
The use of meta-analysis to integrate research findings is not new. The earliest known
example of its use was in 1904, when Karl Pearson reviewed the evidence for the efficacy

of the typhoid vaccine <3>. He combined the results of 5 studies on the typhoid vaccine
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Figure 1: The Evolution of Meta-Analysis in the Medical Literature <2>
This figure depicts the exponential increase in the publication of meta-analyses since the
1980's.



and immunity, and 6 studies on inoculation status and mortality among those who
contracted the disease. Pearson’s results were published in the British Medical Journal
<4>. Although this early meta-analysis is in medicine, the technique had an earlier
popularity in psychology and education <5,6>. It has been suggested that the technique
gained its popularity in the social sciences as researchers, often faced with hundreds of
studies on a given topic, had more pressure to refine summarization techniques to
generate specific simple recommendations <7>. In the 1970's, researchers in psychology
and education, as in other fields, began to question the existing methods of synthesis and
integration of findings <6>. These methods included narrative reviews, box score
analysis, and secondary replicate analysis <8>. Narrative reviews tend to be opinion-
based with no specific data or methodology provided. Box score analysis is a simple
tally method; it is a comparison of the number of studies that confirm the hypothesis to
the number that refute it. And finally, secondary replicate analysis involves the collection
of original data, which is then pooled for greater statistical power. In 1971, Light and
Smith <9> recognized the value of the information gained from combining studies with
variation in outcomes, provided the variation was treated with care. Although early meta-
analyses in medicine exist, it was not until the late 1980’s that it has really emerged as a
technique in the medical literature <2>. As depicted in Figure 1, the use of meta-analysis
as a technique in medicine has grown exponentially since the 1980’s, with meta-analyses
of randomized trials leading the way <2>. As a relatively new technique for medical
research, meta-analysis has many critics <10,11,12,13> and many proponents
<1,14,15,16>. In fact, the debate over the merit of meta-analysis has been mirrored in the

lay literature <5,17,18>.



I-1-2 Advantages

MA provides a compilation of large amounts of information. This allows policy makers
and providers and users of health care to remain abreast of the evidence around a given
intervention without the time commitment required to review all the original research.
Where randomized controlled trial (RCT) evidence is available meta-analyses can
provide important answers to research questions without the high cost or time
requirements of further RCTs<15>. By avoiding the repetition of RCTs for a given
intervention, the effective medical intervention can often be implemented more quickly
<1>. This is exemplified by the cumulative meta-analysis of endoscopic treatment of
bleeding peptic ulcers. From 1980 to 1990, 24 trials were done comparing endoscopic
treatment versus standard treatment. The cumulative meta-analysis clearly demonstrates
that endoscopic therapy was shown to be superior to standard treatment by 1982, after
only 4 trials. This means that 1,425 patients were enrolled in trials after a clear benefit
for endoscopic therapy had been established <19>.

Meta-analysis can also avoid the necessity of further trials because the act of pooling data
leads to increased statistical power and precision, which can result in conclusive answers
where previously there were none. This is illustrated in a MA<20> published in 1990
investigating the efficacy of corticosteroids given to women expected to give birth
prematurely. Of the seven trials in this MA, only two had statistically significant results.
On pooling the results, the sample size increases as does the statistical power, and it
becomes convincingly clear that corticosteroids reduce the risk of babies dying from

complications of prematurity.



MA may afford greater generalizability than individual trials. Pooling distinct trials
allows subtle variations in populations and drug doses, for example, to be incorporated in
the outcome. These variations are hard to achieve in a single RCT. At the same time as
enhancing generalizability, MA provides an opportunity to investigate inconsistencies
and conflicts in data when present. Their systematic approach may allow sources of
inconsistencies to be discovered and resolved.

A final advantage of MA and SR is the ability of readers to judge their value. The
rigorous and explicit methodology used increases the ability to replicate the results, as

well as understand the results and conclusions <1>.

I-1-3 Limitations

Cases have been reported where the results of MA do not agree with subsequent large
trials <21>. This has led to some concern over the validity and usefulness of meta-
analysis. However, proponents of meta-analysis argue that it is a compilation of evidence
and should be valued, as trial size does not guarantee generalizability, quality, or freedom
from bias <22>. The most important limitation is that MA is a retrospective exercise and
as such has all the associated biases (e.g.: selection bias).

Many of the concerns seem to stem from the trials that are pooled. If there is great
variation in the way studies have selected patients, administered treatment, or measured
outcomes then pooling may reasonably not be valid <10,15>.

The validity of any MA or SR is dependent, among other things, on the studies included.
There is debate over which studies merit inclusion in meta-analysis. This debate includes

issues of study design (RCT, cohort, case-control), study quality, peer review status



(whether the research has been formally peer-reviewed or not), and related to peer review

status, publication status <23>.

I-2 Study Design

In the past, most of the methodological work in meta-analysis focused on RCTs because
they are considered the gold standard for evaluation of the effectiveness of most
interventions. RCTs are less prone to bias than other study designs. The RCT has been
the subject of much methodologic investigation. Guidelines have been established for the
reporting of RCTs, and several instruments, tools, and checklists exist to assess the
quality of reporting of RCTs <24,25>. Within the RCT, there are parallel am trials and
cross over studies. The parallel arm design randomizes patients at the beginning of the
study and they are followed on the intervention to which they were randomized until an
end point is reached. In a cross over study, as the name implies, the patients are
randomized to one intervention and then at some point before the end of the study they
are crossed over to the other intervention. When properly conducted, cross-over design
studies have advantages. However, the available evidence suggests that they tend to
produce higher estimates of treatment effect <26>. Khan et al <26> analyzed the
assoclation between study design and treatment effect in 9 MA in infertility research.
They used logistic regression and controlled for intervention and trial quality. They
found cross-over trials produced estimates of treatment effects on average 74% (95%

Confidence Interval (CI) 2%, 197%) higher than trials of parallel design.



Some research questions are not amenable to being studied in a randomized design. It is
encouraging that the methodology of observational data MA is starting to be considered

<27>, however it will take some time before it reaches the level of MA of RCTs.

I-3 Methodological Quality

Methodological quality can be defined as ‘the extent to which the design. conduct.
analysis and presentation of a study are likely to be free of bias’ <28>. In considering the
quality of reporting of either meta-analyses or RCTs, it is important to realize that what is
being assessed is the quality of the report. It is very difficult to assess the actual quality
of a study. The purpose of the prepared document, page limitations, and editorial
decisions may all influence what actually appears in a study write-up or manuscript. For
example, an internal report from a pharmaceutical company may not need to contain
details about random allocation or method of double blinding if these things are detailed
in other company documents. However, work by Liberati et al <29> suggests that the
quality of a report, in published research, is generally a good surrogate for quality of the
study. This group assessed the quality of 63 reports of randomized trials in breast cancer.
Using a scale with a maximum score of 100 points, they found the average quality of
reporting was 50% (95% CI 46%, 54%). They then interviewed the authors of 62 of these
reports to determine if information in the manuscript had been removed prior to its
publication. Additional information obtained from the authors increased the quality
scores by a mean of 7% (95% CI 3%, 9%).

There is concern that unpublished studies, because they have not been peer reviewed,

may be methodologically weak. If poor quality is the reason a study does not appear in



the literature, then the peer-review process is working and unpublished literature should
not be included. However, Easterbrook et al <30> found no methodological differences
between unpublished and published studies (no specific data was reported) suggesting
that the inclusion of the latter, in peer reviewed journals, does not guarantee scientific
quality <30>. The study by Abby et al <31> also demonstrated that articles peer
reviewed and rejected by one journal do get published by other journals. This suggests
that either the subsequent publication is not justified, or that peer review and editorial
decisions are not based entirely on scientific quality. The second notion is more plausible

given the limited number of pages in any one journal.

I-4 Peer Review

One argument against including unpublished material and other sources of grey literature
(reports that are unpublished, have limited distribution, and/or are not included in
bibliographic retrieval system <32>) in reviews is that they have not been peer reviewed.
Peer review is defined as the “process of review of research proposals, manuscripts
submitted for publication, abstracts submitted for presentation at scientific meetings,
whereby these are judged for scientific and technical merit by others in the same field”
<32>.

Peer review, as a system is not transparent or explicit. There is little information on if
and how peer review systems work, and what criteria reviewers use to make their
decisions. There is no set standard and journals tend to set their own policies, which may

not be clear to authors or reviewers.



The irony of the situation is detailed by Squires <33>, who writes in his editorial “it is
ironic that this mainstay of validation of scientific information before publication should
itself have escaped scientific scrutiny until relatively recently”.

A study by Abby et al <31> suggests that peer review is successful, as the proportion of
rejected papers that remain unpublished is high. Among North American authors, they
found that of 248 manuscripts submitted to and rejected by the American Journal of
Surgery in 1989, 50.4% (125/248) were not published by a core medical journal within 3
years. Although not discussed in the main body of this paper, 30% (36/119) of the
manuscripts were rejected because they did not adhere to the journal format, which has
little to do with the quality of the research presented.

This study also details the issue of duplicate publication. They note six authors had a
total of 139 similar publications during the eight-year period. One author had 83
publications on the same theme. Three of these were so similar to the rejected manuscript
that only one word in the 18-word title was different. The methods, results and tables
were virtually identical, however there was no reference to the similar work. The fact
that the authors with the most similar publications did not get their rejected manuscript
published may suggest that peer review screens originality of published data to some
extent. However, it is alarming to see the amount of duplicate publishing that occurs.
Egger et al <34> found a 31% duplication rate in their comparison of trials published in
German and English. Although the authors note that peer review prevented a fourth
publication of a manuscript, it is unclear why it was ever published more than once with

no reference to previous publications. Did peer review fail? Is this a role of peer-review?



In preparing a review, duplication can be as damaging as exclusion. Duplicate or
redundant publication has been defined as the presence of the same information or data
more than once in the medical literature <35>. What is damaging is the fact that authors
usually are not explicit about the duplication. Explicit or overt duplication exists when
authors make reference in subsequent publication to the previously published work; this
is in contrast to covert publication, where no such referencing occurs. The evidence
suggests that prevalence of duplicate or redundant publication is between ten and twenty
percent <35>. In a meta-analysis of Ondansterone, inclusion of redundant data led to an
increased estimate of treatment effect by 23% <36>. The problem for meta-analysts is
that it is often very difficult to determine what is redundant and what is not <37>.
Whether duplication is intentional or not <38>, meta-analysts must be aware of its

existence and be cautious with data that appears similar.

I-5 Publication Status & Grey Literature

The debate over peer-review status deals with, in part, the role of grey literature in meta-
analysis. ‘Grey’ literature has been defined as “reports that are unpublished, have limited
distribution, and/or are not included in bibliographic retrieval system”<32>. For the
purpose of this thesis, unpublished studies, abstracts and conference symposia, graduate
theses, book chapters, company reports and applications, letters and manuscripts in press
were considered sources of grey literature. This definition was reached after
correspondence with various individuals with experience in library sciences and the area
of publication bias (Ann McKibbon, Jesse McGowan, and Kay Dickersin). It was felt to

be quite comprehensive, perhaps too comprehensive. There may be some debate as to

10



whether abstracts, conference proceedings, and book chapters are truly grey literature.
Abstracts and conference proceedings may or may not be peer reviewed, and may be
published in joumnals or journal supplements. Book chapters are peer reviewed and
published. The reason these three groups were categorized as grey literature was
accessibility and retrievability. Some abstracts and conference symposia are accessible
through electronic databases and published in core journals while some are not. In any
case, it is clear that there is much controversy as to the merit of inclusion of abstracts and
unpublished studies.

A previous study <40> suggests only 31% of published meta-analyses include
unpublished studies. Cook et al <40> surveyed editors, meta-analysts and
methodologists about their attitudes concerning the inclusion of unpublished material in a
scientific review. There is a general sense (among meta-analysts and methodologists)
that unpublished literature should be sought and included. However, all journal editors
do not consider this accepted practice. Thirty percent of editors surveyed would not
publish a review that included unpublished material, even if it received favourable
review.

The nature of grey literature makes its exclusion more convenient for investigators
undertaking a systematic review or meta-analysis; it is difficult to retrieve, it is often
incomplete, its quality may be difficult to assess, and it may not have been through any
formal peer review process. Meta-analysts spend considerable time searching for
relevant evidence including several electronic databases, hand searching, and consulting
available trial registries. The aim of this exercise is to accumulate the universe of

evidence, not merely a representative published sample. There is concern that the
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“universe” of grey literature on a given topic may not be uncovered, and more
importantly that the identifiable grey literature would not be representative of this
universe. The concern exists, as it does with published literature, that the inclusion of an

incomplete sample of research may lead to biased estimates.

1-6 Publication Bias

Meta-analysts complete extensive searches for relevant literature to avoid the effects of
publication bias, and to produce the least biased, most complete and up-to-date synthesis
possible. Publication bias is the tendency towards publishing studies that report
statistically significant or positive (in favour of treatment) results <41>. Several studies,
including a meta-analysis, have shown this bias exists <30,39,42>. Publication bias
appears to be due to authors not submitting studies with null findings rather than editors
refusing to publish them <39,43>. Authors may expect such studies to be rejected by
editors and therefore become unwilling to spend the time necessary to produce the
manuscript. Additional effort may be required to publish negative findings. A study of
topical vitamin C to prevent radiation induced dermatitis was initially rejected due to the
findings, but it was later published after the author responded with a discussion of
publication bias <44>. Regardless of where publication bias originates, studies with
significant findings are 1.2 to 2.5 times more likely to be published compared to those
with neutral or negative findings <42,45>. Research by Mary Lee Smith <46>
demonstrates that effect sizes among theses, dissertations and books are also smaller than
those of journal published studies. Findings reported in journal articles tend to be 33%

more favourable towards the interventions than findings reported in theses and
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dissertations. A further problem with negative and null studies is that those that do get
published tend to take almost twice as long to get published <47>. A systematic review
that includes only published material could, therefore, bias the estimates of the

effectiveness of an intervention.

I-6-1 Registries and Databases

One proposed way to overcome and eliminate this concern is through the establishment
of prospective trial registries. The effort involved in the retrospective identification of
unpublished trials limits its usefulness <48>. In 1997, after their first inaugural meeting,
the World Association of Medical Editors (WAME) created an amnesty for unpublished
trials - Medical Editors Trial Amnesty (META). A call for registration of all unreported
trials appeared in many of the prominent clinical journals (JAMA, Lancet, BMJ, etc)
<49,50>.

Several registries and databases of ‘unpublished’ and ‘grey’ literature are now available.
For example, SIGLE (System for Information on Grey Literature in Europe,
http://www.sba.unige.it/erl/sieng.html) is produced by a consortium of leading libraries in
Europe and published by Silver Platter. It contains documents from 1980 forward.
Fourteen percent of the contents of SIGLE are in the field of medicine. It contains over
534,000 records and the source is indicated in each record. However, the records are all
European based documents. Similar efforts are needed to capture non-European based
information. Hopefully other pharmaceutical companies will follow the lead of Glaxo-
Wellcome and make their research results available. There are also some journals being

dedicated to negative studies. For example, NOGO (the Journal of Negative
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Observations in Genetic Oncology). This electronic journal allows users to search by key
word, view volumes page by page, and submit entire studies or citations.

All of these efforts suggest that there is concern about the ramifications of omitting grey
literature from meta-analyses and systematic reviews. Aside from the evidence that
publication bias exists, there is currently no empirical evidence about the impact of

excluding this literature from meta-analysis.

14



II Aims and Objectives

The three objectives of this thesis are:
1) To characterize sources of grey literature found in meta-analyses and its prevalence.
2) To examine the quality of reporting of meta-analyses and studies included in meta-
analyses. Specifically:
2-1. to compare the quality of reporting of meta-analyses that include grey
literature to a sample which does not.
2-2. to compare the quality of reporting of ‘published’ and grey sources of
literature included in the identified meta-analyses.
3) To determine the impact grey literature has on the point estimate, the precision, the

statistical significance, and the statistical heterogeneity of meta-analyses of RCTs.
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III Methods

The aims of this research were accomplished using a sample of published meta-analyses.
These meta-analyses fzll into three groups: (1) those that included grey literature; (2)
those that explicitly excluded grey literature (i.e. it was stated that grey literature did not
meset the eligibility criteria and was not included); and (3) those that implicitly excluded
grey literature (i.e. either there was no mention of grey literature, or the eligibility criteria
indicated it was acceptable, but none contributed to the quantitative analysis). Meta-
analyses from the two groups that excluded grey literature were only used as comparators
for quality of reporting of meta-analyses. Meta-analyses that included grey literature
were replicated and repeated to investigate the impact of grey literature on the statistical

results.

III-1 Database used in Sample Identification

The database from which my sample was drawn was established in 1996. [t was
assembled through MEDLINE searching from 1966 to 1995. A detailed search strategy
(Appendix B) was assembled with the aid of a librarian, to identify all meta-analyses of
randomized controlled trials. The search yielded 1467 references. The references were
retrieved and coded as systematic review, meta-analysis, methodology paper, or editorial.
The identified articles were reviewed and coded by two reviewers independently.
Differences were discussed and consensus was reached. In cases where the author of the
paper called the work a meta-analysis, it was retained even if the reviewers disagreed

with this classification. The resulting database contains 455 articles coded as meta-

16



analyses of randomized controlled trials. For details about the other 1012 (1467 - 455)

references see Figure 2.

III-2 Sample Identification

Given the lack of data on the impact of grey literature on meta-analysis, no a priori
sample size calculation could be performed. A sample size of 40 MA was chosen for
reasons of feasibility. This was done with the intention of doing a post hoc power
calculation if the results were not significant. As the available evidence <40> suggests
that 31% of meta-analyses catalogued on MEDLINE include unpublished literature, an
initial sample size of 135 was chosen because it was expected to provide about 40 meta-
analyses that included grey literature. Using SAS PLAN procedure (Appendix C) a list
of 135 random numbers between 1 and 455 was generated. Each number corresponded to

the reference number of a single meta-analysis.

III-3 Sample Eligibility Criteria

A MA was eligible for inclusion in the study if after review of the text and/or references,
the included studies could be identified, it was deemed to be a meta-analysis (included
pooled analyses of the results of at least two independent primary studies), and it could be
concluded that at least one item of grey and one item of ‘published’ literature was used in
the generation of a summary statistic of the treatment effect. For reasons of feasibility,
only MA that included binary outcomes and at most 100 RCTs were considered. Binary
outcomes were required for the calculation of odds ratios (OR) and ratio of odds ratios

(ROR) in the assessment of the impact of grey literature. The cut point of 100 RCTs
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was set as it was felt that retrieval of the RCTs could become too time consuming and
costly. This resulted in the exclusion of seven MA (4 had > 100 RCTs, 3 had non-binary
outcomes).

For the comparator sample, a random sample of 40 MA (Appendix D) without grey
literature was identified. Although ideally the comparator sample should have the same
inclusion / exclusion criteria, for this sample, number of RCTs and type of outcome were
not considered as eligibility criteria. Neither including less than 100 RCTs, nor type
outcome (binary vs. continuous) was expected to influence the quality assessment of the
meta-analysis, as these are not items on the Oxman / Guyatt index and neither has been
empirically demonstrated to influence quality. Although there was no reason to exclude
MA with more than 100 RCTs, as these RCTs were not being retrieved, none of the MA
in this comparator group had more than 100 RCTs. The outcome was not required to be
binary as the outcome data was not to be used in the regression modeling. There were
seven meta-analyses with continuous outcomes included in this group. A chi-square test
was used to ensure that the inclusion of these MA with continuous outcomes did not

influence the quality of this group.

II1-4 Sample Retrieval
All 135 meta-analyses were retrieved and reviewed to identify the subset that included
grey literature (Appendix E). A meta-analysis was deemed to include grey literature if

any of the included trials fell into the previously set definition of grey literature.
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The original documents were collected for each meta-analysis that included grey
literature. Studies not accessible through library services were sought by contacting the

corresponding author of the meta-analysis. (Appendix F)

III-5 Data Abstraction

The following information was abstracted from each MA, as required: language and year
of publication, disease area (Appendix I), quality of reporting information, number of
included studies, number of included subjects, summary statistic, method used to
generate it and outcome data for each of the included RCTs.

From each RCT the following data was abstracted; outcome data from the primary
outcome, quality of reporting information, year and language of publication, number of
subjects randomized, and publication status.

Outcome data for each included study was abstracted from the meta-analysis where
possible. If the data was not found in the MA report, then the data abstracted from the
RCT was used. The decision to use the information presented in the MA was made
because there were cases where this information could not be found in the RCT.

The main outcome was defined as the one stated as such by the authors, or if there was no
such statement, the most clinically relevant (i.e. mortality would be selected over
morbidity). If there was not one more clinically relevant outcome, then the one

contributing the most patients was selected.

20



III-5-1 Language
For MA and RCTs published in languages other than English and French, I sought help
from colleagues with fluency in the required languages. At the MA level, help was
sought in determining if an MA included grey literature, as well as in abstracting the
needed data and quality assessment. At the RCT level, help was sought with data
abstraction when the data was not available from the MA, and with quality assessment.
To ensure consistent quality assessment, the ‘translators’ were not asked to complete the

quality assessment, but were asked several questions so that quality could be assessed.

III-6 Objective 1
I1-6-1 Qbjective I-1
What proportion of published meta-analyses include some form of grey literature?
For this objective the sample of 135 MA was used. Using the pre-stated definition of
grey literature, and the inclusion criteria, the number of MA that include some form of

grey literature was recorded.

II1-6-2 QObjective -2

What types of grey literature are found in published meta-analyses and what is their

prevalence?
Considering the sample of MA found to contain grey literature, descriptive statistics were

used to report the sources of grey literature and the prevalence of each source.
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III-7 Objective 2

Quality of reports of both the meta-analyses and the RCTs included in the meta-analyses
were assessed. All quality assessments were completed under masked conditions with
potentially biasing information covered with black marker or removed (i.e. authorship,
author affiliation, journal, and references). Masked assessment was done to minimize
bias in the assessment. The existing evidence <2,51,52,53> of the impact of masked
assessment is inconsistent. One study <51> suggests that masked assessment produces
lower and more consistent scores, while another <52> suggests higher scores under
masked conditions. The other two studies <2,53> suggest that masked assessment has no
impact on the scores. It was felt that given the existing information, and the uncertainty
about the effects of masking, that masked assessment should be used. Masking was used
in an effort to reduce the bias in the assessment of quality of reporting. In many cases it
was not possible to mask the publication status. For example, it was impossible to mask

the fact that the document being assessed was an abstract.

III-7-1 Meta-Analyses
For assessment of quality of reporting at the MA level (n = 73 (Appendices D, E)), the
Oxman / Guyatt index (Appendix G-1) was chosen. A recent systematic review of the
literature <54> has identified 26 instruments (scales and checklists) to assess the quality
of meta-analyses and systematic reviews. Eighteen of the 26 were published at the time
this work was started. The Oxman / Guyatt index was one of two scales available. A
scale differs from a checklist in that each item is scored numerically and an overall score

is generated. The Oxman / Guyatt index was chosen as it is the only one to have been
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developed with standard instrument development methods <55>. In the development of
this index. the construct being measured was defined, discriminatory power of items was
measured and reliability studies were undertaken <56>.

The index consists of nine items pertaining to individual aspects in the reporting of a
meta-analysis (e.g.: were the search methods used to find evidence (original research) on
the primary question(s) stated?). The items are scored on a three point index (yes,
partially / can’t tell, or no). The index also contains a final summary question, "How
would you rate the scientific quality of the overview?" with the score ranging from a low
of 1 to a high of 7. The scoring of this summary item incorporates the assessment of the
first nine items. As the Oxman / Guyatt index was developed with no specific content
area in mind, it is therefore a generic instrument, which should not be affected by content

area.

[I-7-2 Randomized Controlled Trials

The quality of reports of the RCTs (n = 429) included in the meta-analyses were assessed
using the Jadad scale <51> (Appendix G-2). This scale was one of 25 scales available for
the assessment of quality <25>. In its development, a large number of items were
narrowed down to the final version using standard scale development techniques <55>.
A description is provided on how the items were selected, and how the final items came
to be included. Inter-rater-reliability has been assessed, as well as its ability to

discriminate between trials of different quality <51>.

The scale consists of three items pertaining to descriptions of randomization, knowledge

of treatment assignments (double blinding), and inclusion of randomized patients



(withdrawals and dropouts). The scale ranges from zero to five. The first two items
(randomization and double-blinding) each have a maximum score of 2 (1 point is given
for those who describe the item [i.e. randomized], and a second bonus point is given if the
process is detailed and is deemed appropriate [i.e. using a table of random numbers)).
The final item withdrawals and dropouts is scored out of one. The Jadad scale was
specifically developed for ‘pain’ literature; however, it has been widely used in other
clinical areas.

In addition to the items on the scale, information was also collected on allocation
concealment and study design. Allocation concealment refers to keeping the random
numbers, once they have been generated, hidden from all RCT participants (patients,
investigators, and outcome assessors) until the time of randomization. Previous research
<52,57> has shown that inadequate allocation concealment, compared to when it is
adequately performed, results in higher estimates of treatment effects by an average of
37-41%. Study design refers to the use of parallel group or cross over designs. Using a
logistic regression model, similar to the one used in objective 3, Kahn et al <26>
demonstrated an overestimate (i.e.: higher estimates) of the treatment effect in cross over
studies as compared to parallel studies by an average of 74% in the infertility literature.
This result was achieved after having adjusted for confounding factors such as allocation

concealment, and blinding.

[I-7-3 [nter-rater Agreement

lII-7-3-1 Training: Each individual item on both of the two quality

assessment instruments was discussed before the instruments were applied to any articles.
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The items on the Jadad scale tended to be more concise and less prone to interpretation
than those on the Oxman / Guyatt index. After reviewing and discussing each item,
agreement was reached on definitions and clarifications for those items that were thought
to be less transparent (Appendices G-1-2, G-2-2 for items with points of clarification).
Once confident that the interpretation of the items was consistent, calibration was
considered. The training, calibration, and intraclass correlation process was done by

myself and one of my thesis advisors (David Moher [DM]).

lII-7-3-2 Calibration: Five RCTs and 5 MA not included in the study
sample were retrieved and masked for agreement training for quality. A sample of five
was selected as it was felt that this sample would enable us to be confident that the
training exercise had been successful. We independently assessed the quality of all
studies using the Jadad or Oxman / Guyatt instruments. All discrepancies were reviewed

and the items to which they corresponded were clarified.

III-7-3-3 Intraclass Correlation: Fourteen RCTs and 14 MA not included
in the study sample were retrieved from current issues of journals known to have such
articles. The papers were masked, and assessed independently. A sample of 14 was
selected, as it was the number necessary to detect an agreement greater than 0.60, which
indicates substantial agreement, with appropriate statistical power <58>. The scores were
used to calculate intraclass correlation's (ICC) for each item. The ICC’s were calculated
using a 2 way mixed effects layout, with a fixed effect being used for the raters and a

random effect being used for the number of articles <59>.
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I11-7-4 Qbjective 2-1

Is the scientific quality of reporting of meta-analyses that include grey literature different

from those that do not?

For this objective the unit of analysis is the meta-analysis. Thirty-three meta-analyses
that included grey literature and 40 that did not were included. Of the 40 meta-analyses
that did not include grey literature, two distinct groups are found, those that explicitly
exclude grey literature (E, Appendix A) (n = 17) and those that implicitly exclude grey

literature (I, Appendix A) (n =23).

lI-7-4-1  Overall Quality (Q10): A one-way analysis of variance
(ANOVA) model was used to relate the overall quality score (question 10 (Q10)) of the
Oxman / Guyatt scale to the inclusion or exclusion of grey literature. Initially, year of
publication and the content area of the meta-analyses were also to be included, however,
on examination of the data, the year of publication and content area did not differ
between the two groups (grey literature included and grey literature excluded).
A second analysis was done, again using a one-way ANOVA to compare grey literature

included, and the two ‘grey literature excluded’ groups, (E vs. I).

llI-7-4-2 Individual Items (QI-9): Using a logistic regression model,
features of reporting of the MA assessed in questions 1-9 of the Oxman / Guyatt scale
were considered using the grey included group as the reference group. Logistic

regression models:
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logit (O/G item) = 3, + B, (explicitly exclude) + B, (implicitly exclude) + «.

As the rating scale is ordinal (i.e. “yes”, “partially”, and “no”) for items 1,3,5,7,9, the
scale was grouped, so “yes” was compared with “no” or “partially”. A sensitivity
analysis was completed grouping “yes” and “partially” and comparing them to “no”.
Logistic regression models (as above) were also used for the features assessed by the
remaining questions (2,4,6,8) with grouping of the scale outcome (e.g. “‘yes” versus “no”
and “can’t tell”). Again, a sensitivity analysis was done where “yes” and “can’t tell”
were grouped and compared to “no”.

With these analyses, the effect sizes due to grey literature were summarized for each of

the first nine items assessed by the Oxman / Guyatt index.

[II-7-5 Objective 2-2

[s the overall scientific quality of reporting of published RCTs different from grey RCTs?

For this objective the unit of analysis is the RCT. Each RCT will only be included once,
even if it is present in more than one MA.

An ANOVA model was used to determine if °‘publication status’ was related to the
overall quality score from the Jadad scale. The Jadad scale is an interval scale with
scores ranging from O to 5.

Again, it was my initial intention to consider year of publication and content area as well
as both allocation concealment and study design (parallel groups vs. a crossover design)

in the ANOVA. However, content area did not differ by publication status and there were
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too few studies (30/399) that reported allocation concealment, and too few cross over
studies (9/434) to make this feasible.
As year of publication differed between published and grey literature, the model included

publication status, year and an interaction terms for publication status and year.

II1-8 Objective 3
Does the inclusion of grey literature in MA influence the estimate (in terms of magnitude,

direction, or statistical significance) of the intervention effect?

Outcome data (i.e. number of unwanted events and total patients in the treatment and
control groups) were extracted from the published MA or from the original trials if
necessary. Using the same meta-analytical method, the published MA results were
replicated. This step was essential to ensure the data extraction was accurate.

The Peto OR (OR =exp [ £, (O-E) / £*_, V,]) <60,61> was generated to standardize
comparisons. It was also used to visualize the effects of grey literature on the treatment
effectiveness. The Peto OR was chosen as it has previously been shown to be robust,
particularly to sparse data sets <62>.

After completion of the replication, each MA was repeated using the Peto OR, with all
grey items removed. This was done only to provide a visual comparison of the impact of
grey literature on meta-analysis.

The effect of grey literature on estimates of intervention effect was evaluated using a

logistic regression model done at the trial intervention level. The log odds of unwanted
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events experienced by each treatment group were related to trial intervention (to allow for
variation in outcome among trial and force intervention comparisons to be made within a
trial), meta-analysis, and grey literature.
The model used was as follows:
e log OR = Bo + By [trial i™] + B, [intervention j] + B; [MA k"] +

Bs [publication status I'"] + Bs [intervention j™ * MA k] +

Be [intervention j™ * publication status [¥'] + ¢
Variation in intervention effect across meta-analyses was accounted for by an interaction
term between intervention and meta-analysis. I included an interaction term between
publication status (grey vs. published) and intervention (treatment vs. control) to capture
the potential that grey literature could modify estimates of intervention effectiveness.
The exponent of the coefficient associated with this interaction term represents the ratio
of odds ratios (ROR) for the two comparison groups <26, 57> (Appendix H). Using this
modeling convention, an odds ratio less than 1 indicated that the intervention was more
effective than the control in preventing an unwanted event. Consequently, an ROR
between grey and published literature greater than 1 indicated that on average, estimates
of intervention effectiveness from published literature were greater than their
corresponding estimates from grey literature.
Relative to published literature, the potential effect of various sources of grey literature
was evaluated: all grey literature, and grey literature excluding abstracts. The second
analysis was of interest, as abstracts make up the largest proportion of the sample of grey

literature, and there is debate over whether they should be considered grey literature. Due
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to small numbers in the various categories of grey literature, we were unable to consider
further sub-sets of grey literature.
[ also evaluated the potential effect due to grey literature in the presence of variation in
trial quality. This was done by including a main effect for quality, i.e. low quality trials
(Jadad score < 2) versus high quality trials (Jadad score > 2), and an interaction term
between quality and intervention in the model.
e log OR = By + B, [trial i"] + B, [intervention j™*] + B3 [MA k™] +
B4 [publication status 1""] + Bs[jadad score p™ + Bs [intervention j * MA k") +
B, [intervention j™ * publication status 1™] + Bs[intervention j™ * jadad score p™] + Bo
[publication status I"* * jadad score p*] + &
Standard residual diagnostics were used to assess the model goodness of fit. ROR and its
95% confidence intervals were derived from the fitted model.
To consider the impact of grey literature on the test statistic of the no intervention effect
hypothesis, Z scores were derived (i.e.: intervention effect size divided by its standard
error) from MA with and excluding grey literature. For visual comparison, the Z-scores
of the grey inclusive and the grey excluded estimates were plotted against one another.

They were then compared statistically using a paired t-test.
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IV Results
IV-1 Sample
IV-1-1 Meta-analyses

IV-1-1-1 Retrieval: All of the meta-analyses except one (935) were
accessible through normal library retrieval methods. MA #935 was acquired through
communication with the lead author. Of the 135 meta-analyses reviewed, 33 were found
to contain both grey and published literature (Figure 3). Seventy-five MA had no grey
literature, and 27 were excluded (poor referencing (11), not MA (8), included greater than
100 RCTs (4), outcome not binary (3), only grey literature (1)). The 8 excluded because
they were not MA were in the original database as the authors considered them MA,
however they did not employ statistical methods to combine the results of two or more
independent studies. Details of the 33 MA that include grey literature, and the random
sample of 40 (drawn from the pool of 75) that do not include grey literature can be found

in Table 1.

IV-1-1-2 Language: In the original sample of 135, one of the MA was

published in Italian. It was determined that it did not contain any grey literature.

IV-1-2 RCTs
IV-1-2-1 Retrieval: The sample of 33 published MA that include grey
literature contains 478 RCTs. Of these, 373 were published as journal articles, and the
remaining 105 were grey reports. In the published literature, 8 RCTs were excluded

(Table 2) leaving a sample of 365.
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Table 1: General Characteristics of Meta-analyses.

Overall MA with grey | MA without | p value**
n=73 literature grey Mann
n=33* literature | Whitney test
n=40
Total number of RCTs 1080 478 (467%) 626 /
Number of RCTs per MA
Median 10 10 10 p=0.916
Interquartile range. 6, 20 6,19 6,21
Number of patients per MA na na na
Median 1463
Interquartile range 1120, 3163
Clinical area (frequency)
(top 6))
gastrointestinal 20.5% 24.2% 17.5%
cardiac 15.1% 21.2% 10.0% p=0.013
circulatory 15.1% 9.1% 20.0%
infection 11.0% 12.1% 10.0%
reproduction 8.2% 12.1% 5.0%
cancer 8.2% 0% 15.0%
Total number of grey items 102 102 0 /
Median number of sources
of grey literature per MA / 1 / /
Interquartile range 1,2
Median number of grey
items per MA / 2 / /
Interquartile range 1,3
Year of publication of MA 1993 1993 1993 p=0.75
Interquartile range 1991, 1994 1991, 1994 1990, 1994

* number of MA which include grey literature is 41 (in 33 published reports)

** the test statistic was used for descriptive purposes only.
x eleven RCTs were excluded from the sample (Table 3).

na: data was not abstracted.
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Table 2: List of Excluded RCTs with Reasons for Their Exclusion.
MA# | RCT# | Reason For Exclusion
406 30 no outcome data reported in MA
634 13 removed in original MA by meta-analysts due to heterogeneity
1251 26 seemed to be duplicate or early versions of other included studies,
and did not contribute to the summary statistic in the published MA
28 seemed to be duplicate or early versions of other included studies,
and did not contribute to the summary statistic in the published MA
31* seemed to be duplicate or early versions of other included studies,
and did not contribute to the summary statistic in the published MA
32 seemed to be duplicate or early versions of other included studies,
and did not contribute to the summary statistic in the published MA
1353 17* outcome of interest not reported in the abstract. and no raw data
available in the MA
1418 | seemed to be related to another included RCT
2 seemed to be related to another included RCT
4 seemed to be an early version of another included RCT
9* overlaps with another included RCT for the outcome of interest.

*denotes a grey item

RCTs which did not report the outcome of interest, and were used in the meta-analyses
for secondary outcomes are not listed here.




Similarly, 3 reports were excluded from the grey literature leaving 102 reports. Not all of
the RCTs were available through normal library services. Forty-five grey reports and 5
published ones had to be sought through communication with the authors (Appendix F).
For the grey literature, 19 of the 45 documents were retrieved. For the published
literature, 4 of the 5 documents were retrieved. Figure 4 gives a breakdown of how the

requests for documents were received.

IV-1-2-2 Language: Twenty-eight RCTs were published in languages
other than English. Of those, 11 were published in French, which [ was able to read. The
remaining 17 were published in German (9), Spanish (4), Italian (3), and Japanese (1). In
all cases, outcome data was available from the published MA and with help [ was able to

assess quality.

IV-2 Exclusions

No MA, which met the inclusion criteria, were fully excluded. In some cases duplication
of RCTs among the MA occurred. When duplication occurred, steps were taken to
ensure that trials were not included more than once in any analysis. This resulted in the
exclusion of MA from the regression model for objective 3. For a description of how
these were dealt with see the following section on duplication. Within the included meta-

analyses, some of the RCTs were excluded. These are listed in table 3 with the reasons

for exclusion.
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Table 3: General Characteristics of RCTs Included in the 33 Published Meta-analyses

with Grey Literature

Overall grey ‘published’ | p value*
literature RCTs Mann
RCTs Whitney
test
Total number of RCTs 467 102 365
Total number of patients 217427 23286 194141
Number of patients per RCT p=0.03
Median 106 83.5 113
Interquartile range 55,223 48, 190 59, 228
Number of RCTs with null or
negative results 157 (34.6%) § 32 (32.0%) | 125 (35.3%) | p=0.54
Year of publication of RCT 1988 1989 1988
Median &Interquartile range 1985,1990 1986, 1990 | 1984 1990 | p=0.01
Number of RCTs in
languages other than English 28 (6.4%) 3 (3-5%) 25 (7.1%)
French 11 (2.4%) 2 (2.0%) 9 (2.5%)
German 9 (2.0%) 0 9 (2.5%)
Spanish 4 (0.9%) 1 (1.0%) 3 (0.8%)
[talian 3 (0.7%) 0 3 (0.8%)
Japanese 1 (0.2%) 0 1 (0.3%)

*the test statistic was used for descriptive purposes only.
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IV-3 Duplications

Duplication refers to the inclusion of one or more RCTs in more than one meta-analysis
in the sample (n = 33). Duplications had to be dealt with, as it was critical that no RCT
be included in the analysis (objectives 2-2 and 3) more than once. In three cases the same
trial was included in more than one meta-analysis. These duplications were handled in
the following ways. The first method was to consider only one treatment comparison per
published meta-analysis. For example, MA#1210 and MA#1351 both include trials about
beta-blockers for ulcers. MA#1351 also has an analysis for sclerotherapy for ulcers. In
this case, as there was overlap with the beta-blocker trials, only sclerotherapy was
considered for MA#1351 and beta-blockers for MA#1210. This was done to maximize
the number of RCTs and the number of grey items that remained in the sample. The
second method was used when there was only one treatment comparison (MA#451 and
MA#508). One of the two MA (508) was used for the ROR, the other MA (451) was
maintained for all analysis at the MA level (objectives 1 and 2-1), but not used for any
analysis at the RCT level (objectives 2-2 and 3). In the third case of duplication
(MA#634 and MA#935) only MA#935 was used, as it contributed more grey literature
for the overlapping outcome (nicotine patch) than did MA#634, and the grey literature for
MA#634 was not retrieved.

Due to these exclusions and duplications in the sample, only 1 published RCT, and 24
grey items were not retrieved.

Details of the RCTs included in the 33 published MA which include grey literature can be

found in Table 3.



IV-4 Objective 1 Characterization and Prevalence of Grey Literature

From the original 135 MA identified, it was not possible to determine if grey literature
was included in 12 cases (11 poor referencing, 1 not retrieved). An additional 8 MA were
excluded, as they did not fit the definition of an MA. Of the remaining 115, 38 (33%)
were found to contain some grey literature. For all subsequent investigations, the sample
of 33 MA with grey literature that met the eligibility criteria was used. When included,
the grey literature accounts for between 4.5% and 75% (median 25%, interquartile range
16.7% - 33.3%) of the studies in a meta-analysis. For the sample as a whole, the grey
literature contributed 22% (105/478) of the studies. These grey studies contributed
10.7% of the total patients. None of these MA included more than 3 sources of grey
literature (Figure 5). The majority only included one source, and the most common
source was abstracts, which comprised 61% of the grey literature. The second most
prevalent source of grey literature was unpublished papers and from the references there
was no indication as to whether a publication was in preparation. Reports, which
comprised 5% of the sample included items such as internal organization documents
(e.g.: World Health Organization Documents). Symposia could have been grouped with
abstracts; however, this category was maintained, as it was the one used by the meta-
analysts in their referencing. The two theses in the sample were both at the doctorate
level. A detailed breakdown of the sources of grey literature in the sample can be found

in Figure 6.

39



% Meta-analyses (n = 33)
L)
o

1 2 3

Number of Sources of Grey Literature per Meta-Analysis

Figure 5: Number of Different Sources of Grey Literature Included in Each Meta-
Analysis.
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unpublished
17%

abstracts
61%

Figure 6: Sources of Grey Literature in the Sample of 33 Published Meta-Analyses.
This figure shows the different sources of grey literature in the sample with their relative
frequencies.
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IV-5 Objective 2
IV-5-1 Objective 2-1 Quality of Reportin

IV-3-1-1 Calibration Set: The quality as scored by each of the two
reviewers (LM & DM) for the 5 calibration MA appears in Table 4. There were 14
instances of disagreement in 45 questions, however, the disagreements were mainly
(11/14) in level of the presence of an item, for example, one reviewer may have said
partially while the other said no. In 3 cases one reviewer said 'no' while the other said
'yes'. Once the discordances were reviewed, agreement was achieved. All questions were
clarified, and additional notes were added to the score sheet to facilitate interpretation.
For example, question 2: “was the search for evidence reasonable comprehensive?” We
agreed that to be scored as reasonable comprehensive, 3 sources had to have been
searched, and one had to be something other than electronic (Appendix G-1-2). For item
10, the summary score, the scores differed by 1 point in 4 MA and by 2 points in the
remaining MA. It was felt that this was acceptable as the scores were close and the

summary item has some room for judgement.

IV-5-1-2 ICC Set: The quality as scored by each of the two reviewers for
the 14 ICC MA appears in Table 5. In 12 of the 14 MA scored, there was some
disagreement in the scoring of the first nine items of the scale. In only two MA were
there times when one reviewer scored yes and the other scored no. Conceming the
summary item, in 7 cases there was no difference in the summary scores assigned. In the
remaining 7 MA there was never more than 2 points separating our summary scores. The

interclass correlation scores for seven of the ten items, including item 10, were above
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Table 4: Calibration Exercise for Quality Assessment of Meta analyses using the Oxman

/ Guyatt index.

MA#1

LM

DM

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

2. Was the search for evidence reasonably comprehensive?

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

4. Was bias in the selection of studies avoided?

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

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

N =1 N N N m—

NI I RS I Y )

7. Were the methods used to combine the findings of the relevant studies
reported?

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

9. Were the conclusions supported by the data and/or analysis reported?

W

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

&

W

MA#2

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

2. Was the search for evidence reasonably comprehensive?

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

4. Was bias in the selection of studies avoided?

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

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

W e W N W W

Lo =] W] W] Wi w

7. Were the methods used to combine the findings of the relevant studies
reported?

o

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

9. Were the conclusions supported by the data and/or analysis reported?

w

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

N

MA#3

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

2. Was the search for evidence reasonably comprehensive?

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

4. Was bias in the selection of studies avoided?

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

NN WiWwW|Ww

=l W} W] W] W

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

7. Were the methods used to combine the findings of the relevant studies
reported?

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

9. Were the conclusions supported by the data and/or analysis reported?

10. How wold you rate the scientific quality of this overview?
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Table 4: Continued

MA#4

1. Were the search methods used to find evidence stated? 2 2
2. Was the search for evidence reasonably comprehensive? 2 1
3. Were the criteria used for deciding which studies to include reported? I 1
4. Was bias in the selection of studies avoided? 2 3
5. Were the criteria for assessing the validity of the studies reported? 1 1
6. Was the validity of all studies referred to in the text assessed using 1 1
appropriate criteria?

7. Were the methods used to combine the findings of the relevant studies 3 3
reported?

8. Were the findings of the relevant studies combined appropriately relative 3 3
to the primary question the overview addresses?

9. Were the conclusions supported by the data and/or analysis reported? 3 3
10. How wold you rate the scientific quality of this overview? 3 2
MA#S5

1. Were the search methods used to find evidence stated? 2 3
2. Was the search for evidence reasonably comprehensive? 2 l
3. Were the criteria used for deciding which studies to include reported? 3 3
4. Was bias in the selection of studies avoided? 2 2
5. Were the criteria for assessing the validity of the studies reported? 2 1
6. Was the validity of all studies referred to in the text assessed using 2 2
appropriate criteria?

7. Were the methods used to combine the findings of the relevant studies 3 3
reported?

8. Were the findings of the relevant studies combined appropriately relative 3 3
to the primary question the overview addresses?

9. Were the conclusions supported by the data and/or analysis reported? 3 3
10. How wold you rate the scientific quality of this overview? 5 3

For items 1 through 9 scoring was done as follows: no = 1, partially = 2, yes = 3
For scoring of item 10 please see appendix G-1-2.
For reasons of space, the questions have been abbreviated, for full questions please see Appendix L 1-2.



Table S: MA Quality Assessment Calibration Set & ICC Results

D

MA# L

1707 3

3

1857 3

ICC
0.62
0.51
0.83
0.51
0.75
0.46
na*

na*

na*

Q#

1

S
6

0.84

10

D

1

MA# L

1

1400

3

3

1574

2

3

1638

1

1

1657

(2 Mo}

N —

D
2

MA#

3

1014

2

3

1059

2

3

1153

2

2

1350

gl o |

MA#
654

2

1

876

o

1

882

o

o

1

917

(o B o]

2, yes = 3; for questions please see Appendix L 1-2.
* ICCis high but could not be estimated due to lack of variation (i.e. almost 100% agreement)

Scoring was done as follows: no = 1, partially
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0.62, which indicated substantial agreement. In three cases, the ICC coefficients were

between 0.46 and 0.51 indicating moderate agreement.

IV-5-1-3 Sample: In reviewing the entire sample (n=73), the overall
scientific quality using the Oxman / Guyatt instrument ranged from a low of 1 to a high
of 7. The median score for the total sample was 3 (interquartile range 2, 4). The median
score for the MA which included grey literature was 3 (interquartile range 2, 5) compared
to a median of 2 for both the explicit and implicit groups which did not include grey
literature (interquartile range explicit group 2, 3, interquartile range implicit group 1, 4)
(Figure 7 and 8). The exclusion of the meta-analyses with non-binary outcomes, from the
grey inclusive group, does not seem to have biased the sample, as there was no difference
detected in the quality of meta-analyses with binary outcomes and those with continuous

outcomes in the grey literature excluded, comparator sample (y* = 4.63, p =0.59).

IV-5-1-3-1 Overall Quality (Q10): Using an ANOVA (Table 6),
no significant relationship was found in the summary score for inclusion and exclusion of
grey literature (yes, no) (p =0.07). However, MA that include grey literature tend to have
a better summary score. No significant relationship was found between the three groups,
grey included, grey explicitly excluded, and grey implicitly excluded (p = 0.196). When
the two groups of no grey literature were separated and compared (Table 7), the lack of a

relationship remained (p = 0.20).
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Percent of Meta-analyses

1 2 3 4 5 6 7
Overall Quality Score

B with grey (n=33) O no grey (n=40)

Figure 7: Overall scores for Quality of reporting of Meta-analyses: Summary score of the

Oxman & Guyatt Index broken down into two groups; Include Grey Literature and
Exclude Grey Literature.
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Percent of Meta-analyses

Overall Quality Score

Bwith grey (n=33) DOexplicit exclusion (n=17) Oimplicit exclusion (n=23)

Figure 8: Overall scores for Quality of reporting of Meta-analyses: Summary
score of the Oxman & Guyatt Index broken down into three groups; Include Grey
Literature, Explicitly Exclude Grey Literature, and Implicitly Exclude Grey
Literature.

48



Table 6: Comparison of Quality of reporting of meta-analyses that include grey literature

to a sample that do not.

MA with Grey MA without Grey
n=233 n =40
Yes partially/ Yes partially/

Oxman & Guyatt Instrument Item: (%) don’tknow | (%) don’t know

(%) (%)
1. Were the search methods stated? 54.5 333 525 30.0
2. Was the search for evidence comprehensive? 24.2 54.5 17.5 52.5
3. Were the criteria for deciding which studies to 69.7 212 57.5 17.5
include reported?
4. Was bias in the selection of studies avoided? 15.2 84.8 10.0 90.0
5. Were the criteria for assessing the validity of 69.7 121 60.0 7.5
studies reported?
6. Was the validity of studies referred to in the text 51.5 27.3 50.0 47.5
assessed using appropriate criteria?
7. Were the methods used to combine the findings 93.9 6.1 77.5 17.5
reported?
8. Were the findings combined appropriately relative 97.0 3.0 925 7.5
to the primary question?
9. Were the conclusions supported by the data and/or 90.9 9.1 87.5 10.0
analysis reported in the overview?
10. How would you rate the scientific quality of the
overview?

median score 3 2
interquartile range 2,5 1,3

The meta-analyses which scored 'NO' have not been included in this table. They represent the remainder of

the distribution ('yes' + "partially/can't tell’ = 100% - 'no").

ANOVA
Experimental Method
Sum of Mean
Squares df  Square F Sig.
010 summary score main effects grey* 9.35 1 9.35 3.37 0.070
residual 196.65 71 2.77
total 206.00 72 2.86

* grey refers to the inclusion of grey literature in the meta-analysis, the two categories are grey literature

included, and grey literature excluded.

49



Table 7: Breakdown of Quality of Reporting of Meta-Analyses without Grey Literature

Implicit Explicit
exclusion exclusion
n=23 n=17
Yes  partially/ § Yes partially/

Oxman & Guyatt Instrument Item: (%) don't (%) don’t

know (%) know

(%)
1. Were the search methods stated? 47.8 30.5 58.8 294
2. Was the search for evidence comprehensive? 217 52.2 11.8 529
3. Were the criteria for deciding which studies to include reported? 47.8 17.4 70.6 17.6
4. Was bias in the selection of studies avoided? 13.0 87.0 5.9 94.1
5. Were the criteria for assessing the validity of studies reported? 522 13.0 70.6 0
6. Was the validity of studies referred to in the text assessed using ~ 43.5 52.2 58.8 41.2
appropriate criteria?
7. Were the methods used to combine the findings reported? 739 21.8 82.4 11.7
8. Were the findings combined appropriately relative to the 91.3 87 94.1 59
primary question?
9. Were the conclusions supported by the data and/or analysis 78.3 174 100. 0
reported in the overview? 0
10. How would you rate the scientific quality of the overview?
median score 2 2
interquartile range 1,4 2,3

The meta-analyses which scored 'NO' have not been included in this table. They represent the remainder of

the distribution ('yes' + 'partially/can't tell' = 100% - 'no’).

ANOVA
Sum of
Squares
010 summary score main effects  sought* 9.37
residual 196.63
total 206.00

Experimental Method

df

2
70
72

Mean

Square

4.68
2.81
2.86

F
1.67

Sig.
0.196

*sought refers to whether grey literature was sought for inclusion, the three categories are grey literature
included, grey literature explicitly excluded, and grey literature implicitly excluded.
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IV-5-1-3-2 Individual Items (Q1-9): There were no significant differences
between the grey literature inclusive group and the two grey literature excluded groups
for the individual items of the instrument (Table 8). MA which include grey literature,
compared to those that implicitly excluded grey literature tended to score slightly better
on all items of the Oxman / Guyatt index. When comparing MA that include grey
literature to those which explicitly exclude it, MA with grey literature tended to score
slightly higher on all items except those dealing with details of searching and selection of
included studies. For these items (items 1,3,5 and 6) the explicit exclusion group scored
slightly higher than the grey inclusive group. None of these differences were statistically
significant. It was not possible to generate an OR for the explicit group for item 9 (i.e.:
'were the conclusions made by the author(s) supported by the data and / or analysis
reported in the overview?') as there were too few MA in either group that scored ‘no’ or
‘partially’ on this item.

In the sensitivity analysis, (Table 9) where ‘partially’ and 'can’t tell' were grouped with
'yes' and compared to 'no’, there was a significant difference in only one item, item #3,
(i-e.:“were the criteria (inclusion/exclusion) used for deciding which studies to include in
the overview reported?'). For this item, the MA which implicitly excluded grey literature
were more likely to have scored "yes' or 'partially’ than the grey inclusive group (OR: 5.33

(95% CI: 1.23, 23.07)).
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Table 8: Effect of Grey Literature on Quality of Reporting (odds ratios).

Outcome Measures: adequately reported vs. not or partially reported.

Methods of analysis: logistic regression
Reference Level = grey literature included.

Scale Item

Grey Excluded
OR (95% CI)

Implicit (n = 23)

Explicit(n=17)

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

2. Was the search for evidence reasonably
comprehensive?

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

4. Was bias in the selection of studies avoided?

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

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)?

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

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

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

0.76 (0.26, 2.22)

0.87 (0.24, 3.09)

0.40 (0.13, 1.20)

0.84 (0.18, 3.93)
0.47 (0.16, 1.43)

0.72(0.25,2.11)

0.18 (0.03, 1.00)

0.33(0.03 3.85)

0.36 (0.08, 1.69)

1.19 (0.36, 3.89)

0.42(0.78,2.23)

1.04 (0.29, 3.75)

0.35 (0.04, 3.27)
1.04 (0.29, 3.75)

1.34 (0.41, 4.39)

0.30 (0.05. 2.01)

0.50 (0.03, 8.52)

*no regression co-efficient was generated here as all of the MA in this group scored “yes” on this item, and
most (91%) of the MA in the comparator group (grey literature included) also scored “yes".
OR>1 indicates a better score for the item compared to 'grey literature included'.
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Table 9: Effect of Grey Literature on Quality of Reporting (odds ratios).

Sensitivity analysis

Outcome Measures: adequately or partially reported vs. not reported.

Methods of analysis: logistic regression
Reference Level = grey literature included.

Scale Item

Grey Excluded
OR (95% CI)

Implicit (n = 23)

Explicit (n =17)

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

2. Was the search for evidence reasonably
comprehensive?

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

4. Was bias in the selection of studies avoided?

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

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)?

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

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

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

2.01 (0.48, 8.50)

1.31 (0.38, 4.58)

5.33(1.23, 23.07)

*

2.40 (0.70, 8.23)

0.17 (0.19, 1.48)

0.97 (0.16, 5.90)

2.03 (0.55, 7.42)

1.33 (0.20, 8.86)

-

1.87 (0.48. 7.36)

*no regression co-efficient was generated here as most of the MA scored “yes” or partially / can't tell.

OR>1 indicates a better score for the item compared to 'grey literature included'.
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IV-5-2 Qbjective 2-2 Quality of Reportin RCTs

IV-5-2-1 Calibration Set: The quality, as scored by each of the two
reviewers, for the 5 calibration RCTs appears in Table 10. There were points of
disagreement in scoring 2 of the 5 RCTs. In both there was disagreement on the
withdrawals and dropouts item. In one of the RCTs, randomization and study design
were also scored differently. We met and reviewed the areas of disagreement and
clarified scoring of those items (i.e. withdrawals and drop-outs; to score the point, this
item had to be clearly described in the text, if there were no withdrawals or drop outs, this

had to be mentioned).

IV-5-2-2 ICC Set: The quality scores, by reviewer, are in Table 11. The
main difference remained with the withdrawals and dropouts question. Given that [
tended to be more lenient with scoring, my scores may be slightly higher than what has
been reported in the literature if the trend holds for the sample. The agreement exercise
was done mainly to ensure that the scoring was validated. The overall intraclass
correlation coefficient for the Jadad score was = 0.82. This indicates almost perfect
agreement <58>. For the allocation concealment item, a kappa score of 0.63 was
achieved, which indicates substantial agreement. No level of agreement was generated

for the study design item, as we had perfect agreement.

IV-5-2-3 Sample: In looking at the entire sample retrieved (n= 429), the
quality scores using Jadad’s scale ranged from a high of 5 to a low of 0. The mean score

for the total sample was, 2.24 (std dev: 1.17). Using only the grey literature, the scores
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Table 10: Calibration Exercise for Quality Assessment of Randomized Controlled Trials

Using the Jadad Scale.
TRIAL # ITEM DM LM

1. Randomization 1 2

1 2. Double blind 2 2
3. Withdrawals 0 1
Total 3 5
Allocation concealment 0 0
Design c/o paral
1. Randomization 2 2

2 2. Double blind 2 2
3. Withdrawals 1 I
Total 5 5
Allocation concealment 0 0
Design paral paral
1. Randomization 1 1

3 2. Double blind 1 1
3. Withdrawals 0 0
Total 2 2
Allocation concealment 0 0
Design paral paral
1. Randomization 1 1

4 2. Double blind 0 0
3. Withdrawals 0 1
Total 1 2
Allocation concealment 0 0
Design paral paral
1. Randomization 1 1

5 2. Double blind 0 0
3. Withdrawals 0 0
Total 1 1
Allocation concealment 0 0
Design paral paral

see appendix G-2-2 for a description of scoring of this scale.
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Table 11: RCT Quality Assessment Scores Using the Jadad Scale: For Calculation of

Intra Class Correlation

Trial ITEM DM LM Trial ITEM DM LM

1. Randomization 2 2 1. Randomization 2 2

1 2. Double blind 0 ) 8 2. Double blind 0 0

3. Withdrawals 1 1 3. Withdrawals 0 1

Total 3 3 Total 2 3

Allocation concealment 0 0 Allocation concealment 0 0
Design para para Design para para

1. Randomization 2 2 1. Randomization 2 2

2 2. Double blind 0 0 9 2. Double blind 0 0

3. Withdrawals 1 1 3. Withdrawals (4] 1

Total 3 3 Total 2 3

Allocation concealment 0 1 Allocation concealment 0 0
Design para para Design para para

1. Randomization 1 1 1. Randomization 2 2

3 2. Double blind 0 0 10 2. Double blind 0 0

3. Withdrawals 0 1 3. Withdrawals 1 1

Total 1 2 Total 3 3

Allocation concealment 0 0 Allocation concealment O 0
Design para para Design para para

1. Randomization 2 2 1. Randomization 2 2

4 2. Double blind 2 1 11 2. Double blind 2 2

3. Withdrawals 0 0 3. Withdrawals 1 1

Total 4 3 Total 5 5

Allocation concealment 0 0 Allocation concealment O 1
Design para  para Design para para

1. Randomization 2 2 1. Randomization 2 2

5 2. Double blind 1 1 12 2. Double blind 2 2

3. Withdrawals 1 1 3. Withdrawals 0 0

Total 4 4 Total 4 4

Allocation concealment 0 0 Allocation concealment 0 0
Design para para Design para para

1. Randomization 2 2 1. Randomization 2 2

6 2. Double blind 0 0 13 2. Double blind 2 2

3. Withdrawals 0 0 3. Withdrawals 0 1

Total 2 2 Total 4 5

Allocation concealment 0 0 Allocation concealment O 0
Design para para Design para para

1. Randomization 1 1 1. Randomization 2 2

7 2. Double blind 1 1 14 2. Double blind 0 0

3. Withdrawals 1 1 3. Withdrawals 1 1

Total 3 3 Total 3 3

Allocation concealment 0 0 Allocation concealment O 0
Design para para Design para para

ICC for the Jadad score of trial quality = 0.82.
Kappa for allocation concealment = 0.63
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ranged from a high of 4 to a low of 0. In comparing the published literature to the grey
literature (Figure 9), the mean score was higher for the published RCTs (2.39, std dev:
1.17) as compared to the grey RCTs (1.54, std dev: 0.84). This difference is statistically
significant (mean difference 0.86, 95% CI 0.58, 1.14).

As the interaction there was no interaction between publication status and year of
publication each term was considered individually. Publication status was significantly
associated with overall quality score. Grey literature was of significantly lower quality
than published literature. Year of publication did not significantly contribute to the
overall quality score (Table 12).

Initially, I intended to look at allocation concealment and study design to see if they
impacted on the quality score. However, there was too little variability with only 6.9% of
the studies reporting allocation concealment, and 98% of the studies being parallel group

design.

IV-6 Objective 3
1V-6-1 Replication of Meta-Analyses

As demonstrated in Figure 10 and Table 13, the replicated intervention effects were very
similar to those that appeared in the publications. Of the 41 MA replicated (in 33
published reports), discrepancies of greater than 10% were only found in 1 case (MA
#1451-2). In this case the published report shows a slightly higher incidence difference.
However, both the published and the replicated results are significant. It is important to
note that the authors report an incidence difference, which was felt to be comparable to

the risk difference, as they both represent proportions of patients with the outcome of
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Percent of Trials

Figure 9: Overall scores for Quality of reporting of the RCTs included in the meta-

Overall Quality Score

O published (n = 353)

grey (n = 76)

analyses: Total score of the Jadad Scale broken down by the two groups; ‘published’ and

grey literature.
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Table 12: RCT Quality Assessment Scores; presented for the entire sample and then

broken down by publication status (i.e. grey literature or ‘published’ literature)

WHOLE SAMPLE QUALITY
Jadad score item Mean Std Dev  Minimum Maximum N
Randomization 1.12 0.56 0 2 429
Double - Blinding 0.61 0.71 0 2 429
Withdrawals / Drop- 0.51 0.50 0 1 429
outs
Total score 2.25 1.17 0 5 429
Non Grey n = 353 Grey n=76
Jadad Scale Item Mean Std Dev Mean Std Dev
Randomization 1.17 0.57 0.89 0.42
Double - Blinding 0.65 0.73 041 0.52
Withdrawals / Drop-outs 0.57 0.50 0.24 043
Total Jadad Score 240 1.17 1.54 0.84
Allocation Concealment 7.9% 2.6%
Parallel group design 98.6% 95.1%
ANOVA
Sum of Mean
Squares df Square F Sig.
Jadad score total  pub status 44.27 1 44.27 35.01 0.000
year 0.75 3 0.25 0.20 0.897
pub status * year 2.21 3 0.74 0.58 0.627
Error 52597 416 1.26
Total corrected 573.20 423

The number of trials included in this analysis is 424. Five grey items have been excluded as they are

unpublished and therefore have no year of publication.
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Figure 10: Odds ratios as published versus replicated odds ratios for the 39 analyses
included in the 33 meta-analyses which include grey literature. The size of the plotting
circles is inversely proportional to the variance of the "published” estimates.



Table 13: Replication of Published Meta-Analyses: Using the Summary Statistic
Presented in the Published Meta-analysis.

MA Statistic Published Replicated

n Pt .est. 95% CI n Pt. est. 95% CI
406-1 MH RR 7 0.56 0.33, 0.94 7 0.54 0.31, 0.96
406-2 MH RR 6 1.08 0.84, 1.39 6 1.11 0.86, 143
406-3 MH RR 2 0.38 0.13, 1.06 2 0.37 0.12,1.10
450 MH OR 6 40% 10%, 60% 6 0.49 0.32,0.75
451 MH RR 9 1.13 0.99,1.29 9 1.13 0.99, 1.29
473* RR 17 1.03 0.99, 1.06 17 1.03 0.98, 1.09
508 D&L 10 -0.20 -9.20, 8.80 10 0.0084 -0.084, 0.10
627* Peto OR 8 3.50 2.60,4.70 8 341 2.52,4.61
634* MH OR i5 2.60 2.20. 3.00 15 2.54 2.18,2.97
743* MH OR 4 2.80 1.69, 4.62 4 2.87 1.70, 4.84
768* D&L RD 13 0.11 NR 13 0.11 0.03,0.19
790#*-1 | MH OR 6 NR NR 6 5.51 2.92,10.39
790#*-2 | MH OR 6 NR NR 6 1.92 0.80, 4.59
818 MH RR 16 0.72 046, 1.11 16 0.75 0.50, 1.12
864 OR 24 0.87 0.79, 0.97 24 0.83 0.71,0.97
935-1* Peto OR 8 2.07 1.64, 2.62 8 2.07 1.64,2.62
935-2* Peto OR 40 1.61 1.46, 1.78 40 1.62 1.46, 1.80
951 RR 14 1.30 0.90, 1.80 14 1.31 0.97,1.79
970-1* OR 14 2.02 1.50,2.72 14 2.64 1.89, 3.70
970-2* OR 12 1.15 0.83, 1.61 12 1.14 0.84, 1.55
970-3* OR 7 0.85 0.64, 1.15 7 0.85 0.64, 1.15
1039 Peto OR 6 0.50 0.34,0.73 6 0.50 0.34,0.73
1049 MH OR 4 0.46 NR 4 0.45 0.25,0.79
1210 OR 9 0.75 0.57, 1.06 9 0.71 0.53,0.95
1216 MH OR 22 1.02 0.97, 1.07 22 1.02 0.97, 1.07
1221-1 D&L OR 9 0.30 0.22,0.43 9 0.30 0.21,0.44
1221-2 D&L OR 38 0.85 0.74, 0.97 38 0.81 0.69, 0.97
1251* risk diff 8 10.5% 4.8%, 16.4% 8 9.95% 3.53%, 16.37%
1325 MH OR 3 0.90 0.70, 1.20 3 0.92 0.72, 1.17
1344 D&L OR 6 0.54 .037,0.79 6 0.53 0.36, 0.78
1351 risk diff 15 8% 1%, 14% 15 8% 1%, 15%
1353 MH OR 30 0.55 0.40, 0.76 29 0.59 0.43, 0.81
1418 Peto OR 7 0.45 0.28, 0.71 7 0.45 0.28, 0.72
1429* Peto OR 5 10.24 NR S 10.14 4.10, 25.10
1433 fishersX? 18 0.85 NR 18 0.88 0.70, 1.11
1451-1 incid diff 5 -2.60 -6.6,1.3 5 rd -2.89 -7.80, 2.00
1451-2 incid diff 12 -0.50 42,32 12 rd -0.37 -4.90,4.24
1626* 23 NR NR 23 0.28 0.23,0.34
1637 MH OR 20 1.06 0.96, 1.18 20 1.05 0.94, 1.17
1670 MH OR 4 0.31 0.15, 0.65 4 0.30 0.14, 0.66
1745* MH OR 4 1.25 0.93, 1.66 4 1.25 0.93, 1.67

# no point estimate published in meta-analysis
*outcome is for a positive event, replicated as done, for the regression, we have converted the outcome to a

negative event (i.e. survival is converted to mortality)
NR = not reported.




interest. In one case the replication yielded a significant result when the published MA

(#1210) had reported a non-significant result.

IV-6-2 Repetition of Meta-Analyses

Table 14 represents the comparison of the meta-analyses (n = 39) as published, with the
meta-analyses after having removed the grey literature. When the replicated odds ratio is
plotted against the repeated odds ratio (i.e. removal of the grey literature) (Figure 11) a
noticeable shift off the diagonal line is observed, indicating a change in the OR with the
exclusion of grey literature. A relative change in the point estimate by 10% or more after
the removal of the grey literature was observed in 14 of the 41 analyses. In nine of these
cases, removal of the grey literature causes the point estimate to shift away from unity. In
three MA, the exclusion of the grey literature caused a change in the significance of the
results, with the results becoming significant in 2 cases. Figure 12 demonstrates visually
the general trend towards more significant results after the removal of grey literature.
The paired t-test confirmed the visual interpretation. When the Z score calculated with
the grey literature excluded was compared to the Z score of the replicated odds ratios
(published and grey inclusive) there was a significant decrease in Z scores (t = -7.257, p
<0.001). The decrease in Z-scores with the inclusion of grey literature indicates a shift
toward accepting the null hypothesis when grey literature is included, which means a
decreased chance of getting a significant result. Table 15 presents the results of the
sensitivity analysis in which abstracts were removed from the sample.

At the RCT le\'/el (n = 467) the logistic regression demonstrates statistically the impact of

the grey literature. The regression coefficient for the interaction of intervention and
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Table 14: Peto OR for Replicated MA with and without Grey Literature

*outcome in published MA is a positive event. converted here to an unwanted event for this and subsequent analyses.

MA# Replicated Grey Removed
N Pt. est. 95% CI N Pt. est. 95% CI

406-1 7 0.56 0.32, 0.96 4 0.72 034,152 X
406-2 6 1.11 0.86, 1.43 5 1.07 0.82, 1.40
406-3 2 0.38 0.13, 1.06 1 0.17 0.02, 1.157
450 6 0.50 0.33,0.75 5 0.52 0.34, 0.81
451 9 1.22 0.96, 1.56 8 1.23 0.96, 1.58
473* 17 0.77 0.57, 1.05 16 0.80 0.59, 1.10
508 10 1.14 091, 144 8 1.14 0.90, 145
627* 8 0.44 0.33, 0.60 2 1.04 0.59,1.837~ %
634* 15 041 0.35,047 13 0.40 0.34,047
743* 4 0.35 0.21, 0.59 3 0.38 0.23, 0.65
768* 13 0.58 0.46, 0.72 10 0.39 0.30, 0.52™
790*-1 6 0.19 0.11,0.33 5 0.18 0.10, 0.33
790*-2 6 0.49 0.20, 1.20 S 0.37 0.12, 1.127
818 16 0.67 0.43, 1.05 15 0.67 043, 1.06
864 24 0.83 0.71, 0.97 20 0.80 0.67,0.97
935-1* 8 0.58 0.45,0.74 7 0.49 0.37,0.64°
935-2* 40 0.54 0.49, 0.60 36 0.55 0.49, 0.61
951 14 1.56 1.06, 2.29 11 1.54 0.99,2.38 %
970-1* 14 0.40 0.32, 0.50 9 0.46 0.31, 0.69°
970-2* 12 0.85 0.63, 1.14 10 0.88 0.65, 1.20
970-3* 7 1.24 0.92, 1.66 5 1.27 0.93, 1.75
1039 6 0.50 0.34,0.73 4 0.49 0.30, 0.82
1049 4 0.46 0.27,0.79 3 0.44 0.25,0.78
1210 9 0.71 0.53,0.95 7 0.70 0.52,0.96
1216 22 1.02 0.97, 1.07 21 1.02 0.97,1.07
1221-1 9 0.31 0.23,043 4 0.27 0.16,0.45"
1221-2 38 0.80 0.69, 0.91 34 0.80 0.69, 0.92
1251* 8 2.17 1.62, 2.92 7 1.86 1.36, 2.54°
1325 3 0.92 0.72, 1.17 2 0.88 0.67,1.17
1344 6 0.54 0.37,0.77 4 0.50 0.32,0.76
1351 15 0.74 0.58,0.94 10 0.53 0.39,0.73™
1353 29 0.59 0.43, 0.81 21 0.57 0.42, 0.82
1418 7 045 0.28,0.72 6 0.33 0.19,0.56™
1429* 5 0.10 0.04,0.24 3 0.13 0.03, 0.49°
1433 18 0.88 0.70, 1.11 15 0.82 0.64, 1.06
1451-1 S 0.82 0.56, 1.20 4 0.76 0.51,1.14
1451-2 12 0.99 0.75, 1.32 6 0.98 0.70, 1.37
1626* 23 0.28 0.23,0.34 14 0.28 0.23,0.35
1637 20 1.05 0.94,1.17 19 1.05 0.94,1.17
1670 4 0.34 0.18, 0.66 1 0.27 0.08,0.91°
1745* 4 0.80 0.60, 1.07 3 0.65 0.41, 1.03"

difference between replicated and grey removed is > 10%"; > 25% " ; change in significance >
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Figure 11: Pooled odds ratios with grey literature included (x-axis) are plotted against
the corresponding odds ratios of the same meta-analyses after removal of the grey
literature (y-axis). The size of the plotting circles is inversely proportional to the variance
of the "grey literature removed"” estimates.
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Figure 12: The standardized Z-statistic (log odds ratio divided by its standard error)
from the replicated meta-analyses (x-axis) were plotted against the standardized z-statistic
from the same meta-analyses with the grey literature removed (y-axis). The size of the
plotting circles is inversely proportional to the variance of the "grey literature removed"
estimates.
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Table 15: Peto OR for Replicated MA with (minus abstracts) and without Grey

Literature.

*outcome in published MA is a positive event, converted here to an unwanted event Jor this and subsequent analyses

MA # Replicated Grey Removed
N Pt. est. 95% CI N Pt. est. 95% CI
627* 4 0.75 0.50, 1.13 2 1.04 0.59, 1.83
634* 15 041 0.35,047 13 0.40 0.34,047
768* 13 0.58 0.46,0.72 10 0.39 0.30,0.52
790*-1 6 0.19 0.11,0.33 5 0.18 0.10,0.33
790*-2 6 0.49 0.20, 1.20 5 0.37 0.12,1.12
864 22 0.83 0.70, 0.99 20 0.80 0.67,0.97
935-2* 37 0.54 0.49, 0.60 36 0.55 0.49, 0.61
951 14 1.56 1.06, 2.29 11 1.54 0.99, 2.38
970-3* 6 1.28 0.94,1.74 5 1.27 0.93,1.75
1039 5 0.52 0.35,0.76 4 0.49 0.30,0.82
1049 4 0.46 0.27,0.79 3 0.44 0.25,0.78
1221-1 5 0.27 0.16, 0.45 4 0.27 0.16,0.45
1251* 8 2.17 1.62,2.92 7 1.86 1.36, 2.54
1325 3 0.92 0.72, 1.17 2 0.88 0.67, 1.17
1344 5 048 0.32,0.71 4 0.50 0.32,0.76
1353 24 0.60 0.44, 0.84 21 0.57 0.42,0.82
1451-1 S 0.82 0.56, 1.20 4 0.76 0.51,1.14
1451-2 12 0.99 0.75, 1.32 6 0.98 0.70, 1.37
1626* 22 0.29 0.24,0.35 14 0.28 0.23,0.35
1670 2 0.38 0.16,0.91 1 0.27 0.08, 0.91

Only Meta-analyses that included abstracts as a source of grey literature are considered here, those that did

not contain abstracts would not differ from table 14.




publication status was 1.12 (95% CI 1.01, 1.23). This indicates that on average, the
exclusion of grey literature compared to its inclusion (Table 16), results in a greater
estimate of the intervention effect. When abstracts were removed from this analysis, this
overestimate increased (ROR 1.38, 95% CI 1.15, 1.64). There was no difference between
the estimates of intervention effectivness of published trials compared to abstracts (ROR

1.02, 95% CI1 0.91, 1.14).

1V-6-2-1 Example: To illustrate the effect grey literature has on the point
estimate in an individual meta-analysis, we examined the treatment of chronic venous
insufficiency with hydroxyethylrutosides <MA#768> by Poynard and Valterio. This
published meta-analysis includes 13 RCTs. Of the included RCTs, 10 were published in
Journals, 2 were internal reports, and the last one was ‘in preparation for publication’. In
this MA, we considered only the outcome 'leg pain’. Although the authors reported relief
in leg pain, we inferred lack of relief in leg pain from the presented data as we wanted all
outcomes reported as negative events. Using all studies included by Poynard and
Valterio, the odds ratio was 0.58 (0.46, 0.72) which represents a reduction in the odds of
persistent pain by 42%. When the 3 grey items are removed from the analysis, the
reduction in persistent pain increased to 63% (OR 0.39, 95% CI: 0.30, 0.52). The
published literature alone gives higher estimates of the effectiveness of

hydroxyethylrutosides for pain relief in the treatment of chronic venous insufficiency.
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Table 16: The Impact of Grey Literature on Meta-Analysis at the Trial Level.

Grey Effect
Comparison' # Randomized trials [exponent of coefficient]
ROR (95% CI)*
Grey (all) vs Published 102 vs 365 1.12 (1.01, 1.23)
Grey (non-abstract) vs 39 vs 365 1.38 (1.15, 1.64)

Published

1. The model: log OR = B, + B, [trial i"] + B, [intervention j*] + B; [MA k"] + B, [publication status "] +
Bs [intervention j™ * MA k%] + Bs [intervention j™* * publication status 1] + € (* denotes interaction)

2. Exponent of the interaction term from the logistic regression (Ratio of Odds Ratios) greater than 1
implies that non-grey literature has a larger treatment effect than grey literature.



IV-6-2-2 Quality of Reporting: When quality of reporting is added to the
model, the results become non-significant for both the impact of grey literature (ROR
1.04; 95% CI 0.92, 1.16), and for the impact of quality (ROR 0.98; 95% CI 0.91, 1.06)
(Table 17). In a sensitivity analysis, as was done for publication alone, abstracts were
removed from the analysis. This resulted in a significant effect for publication status
(ROR 1.34; 95% CI 1.01, 1.78) but not for quality of reporting (ROR 0.96; 95% CI 0.89,

1.03). Quality on its own also had no effect on the estimate of treatment effectiveness.
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Table 17: The Impact of Grey Literature on Meta-Analysis at the Trial Level after taking
Quality into Account.

Grey Effect
Comparison' # Randomized trials [exponent of coefficient]
ROR (95% CI)*
Grey (all) vs Published 102 vs 365 1.04 (0.92,1.16)
Grey (non-abstracts) vs 39 vs 365 1.34 (1.01, 1.78)

Published

l The basic model: log OR =B, + B [trial i®] + B, [intervention j*] + B; [MA k®] + B, [publication status
I*] + Bs[jadad score p™] + Be [mterventlon j™ * MA k™] + B, [intervention j® pubhcatlon status ] +

Bs[intervention j* * jadad score p®] + B, [publication status I * jadad score p®] + €. (* denotes

interactions)

Quality was dichotomized at 2 (low quality Jadad score <2, high quality Jadad score >2)

2. Exponent of the interaction term from the logistic regression including quality of reporting (Ratio of

Odds Ratios )greater than 1 implies that published literature has a larger treatment effect than grey
literature.
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V Discussion

V-1 Characterization and Prevalence of Grey Literature in Meta Analysis

In the sample of evaluable published meta-analyses, grey literature was found in 33%.
These results are slightly higher but consistent with what has previously been found in
published meta-analyses catalogued on MEDLINE. Cook et al <40> reported 31% of 150
meta-analyses they found included ‘unpublished’ literature.  Although the term
unpublished literature is used, the sources of information are equivalent to those included
in my definition of grey literature (abstracts, presentations, theses, dissertations, books,
reports, and unpublished). In Cook’s sample, using what appears to be a similar sampling
method, but for an earlier time period (1989 to 1991), the grey literature accounted for
11% of the trials, while in this sample it accounts for 23%. No reason for this difference
could be identified except sample variation and perhaps year of publication. This rate is
suggestive that inclusion of grey literature is not uncommon in meta-analytic practice.
There remains much debate among researchers and editors over the merit of the inclusion
of grey literature in meta-analysis. This is clear when we consider the sample of meta-
analyses that explicitly excluded grey literature. The exclusion may be due to a feeling
that this literature did not merit inclusion, or it may have simply been excluded because
the authors did not have the capacity to identify and retrieve the grey literature. The fact
that grey literature is mentioned in the methods section provides evidence of the lack of
consensus concerning its inclusion.

To my knowledge there has been little research into the types of grey literature included

in meta-analyses, and their prevalence. The findings reported here depend heavily on the
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definition of grey literature used. Because of the importance of the definition, I sought
input from various people with expertise in the areas of publication bias and library
sciences. The prevalence of abstracts in this sample may indicate either, abstracts are not
considered grey literature by all authors and therefore less controversial for inclusion, or
that abstracts although considered grey literature are not difficult to retrieve, or a
combination of the two. Some abstracts are published in conference proceedings and
may be catalogued on MEDLINE, which makes them quite accessible, and in some cases
peer reviewed.

There is a risk that identifiable grey literature may not be a representative sample of what
actually exists <42>. In this sample, this risk is realized in at least one meta-analysis. In
the methods section of MA # 951, the following statement indicates a possibly biased
sample, and demonstrates the lack of acceptance of the universal inclusion of grey
literature. “Except for two unpublished references, which were obtained from the
Diarrhoeal Disease Control Programme of the World Health Organization (WHO), only
published reports were considered in an attempt to ensure the quality of research. The
exceptions were allowed because the quality of the studies were closely monitored by
WHO personnel.” This biased inclusion is as concerning as a biased inclusion of
published literature, especially since there is no empirical evidence to substantiate the
authors’ concern about quality.

It is likely that in the future the sources of grey literature, if there is such a thing, will
change. Efforts are being made to make all research more accessible. These efforts,
which include trial registries, databases of grey literature and the open door policies of

some drug companies <63>, are being made as there is consensus that publication bias



exists. This thesis provides the empiric evidence that these efforts are justified and

needed.

V-2 Quality of Reporting
V-2-1 Meta-Analyses

The overall quality of reporting of the meta-analyses in the sample were slightly lower,
median 3 (interquartile range 2,4), than what has been found previously in the published
literature. Mobher et al found <64>, in their sample of language inclusive meta-analyses, a
median quality summary score of 4 (interquartile range 3,4) and Jadad and McQuay <65>
found a median quality score of 4 in 80 meta-analyses in the pain literature. Although the
median scores reported in both of these papers is higher than the median score reported
here, there is agreement that on average the reporting of meta-analyses is of poor quality.
Oxman and Guyatt <56> suggest that a score of 3 indicates major flaws and a score of 5
indicates minor flaws. When scores on the individual items are considered, a greater
proportion of the reports scored by Jadad and McQuay compared to this sample fulfilled
the following criteria: search methods stated, comprehensive search for evidence, criteria
for inclusion of studies reported, and avoidance of biased inclusion. This may be due in
part to the interpretation of the items; for example, in order for the search to be scored as
comprehensive, we insisted on three sources with one being something other than an
electronic database. There is no definition in the work by Jadad and McQuay as to what
is considered to be a comprehensive search. Sacks et al <66>, using a checklist rather
than the Oxman / Guyatt index, also noted deficiencies in the literature search. In their

sample of 86 published meta-analyses, they report 35% used more than electronic



databases to identify primary studies. When item | and 2 are combined for my sample,
the results are similar (37% for the entire sample).

In my sample, the areas of weakness tended to lie with the comprehensiveness of the
search (question 2) and the avoidance of bias in the selection of studies (question 4). In
the second and fourth questions, 53.4% and 88% of the sample scored ‘can’t tell’
respectively. These two items were areas where lower than substantial agreement was
achieved in the calibration set as calculated by the intraclass correlation.

Although these discrepancies may indicate judgement on the part of the evaluator, for the
purpose of this research the assessment of quality of reporting was done to make a
comparison of the different groups. As one reviewer did all the assessments of quality,
interpretation is less likely to impact on the findings.

Quality of reporting of the MA that included grey literature was slightly better than that
of those that excluded grey literature (implicitly or explicitly). One might expect that
MA that include grey literature would have required a broader and more comprehensive
search. Given that item 2 on the Oxman / Guyatt index deals with the inclusiveness of
the literature search the possibility of bias exists. I do not feel that quality assessment
using the Oxman / Guyatt index has favoured the grey inclusive MA. Among the MA
that excluded grey literature (groups combined) 7.5% scored 6 or 7 on the summary item
compared to 6.1% of the MA that included grey literature. When item 2 is considered on
its own, 24.2% of the grey inclusive MA were scored as 'yes' compared to 21.7% and
11.8% respectively for the implicit and explicit exclusion groups. These differences were
not statistically significant (Table 8). In all three groups the majority scored 'can't tell’ for

item 2. Aside from the comprehensiveness of the search (item 2) the group of meta-
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analyses which explicitly excluded grey literature tended to score higher on the searching
items (items 1 and 3).

The overall quality of reporting of meta-analysis is an area that is currently receiving a lot
of attention. Work on the QUOROM (QUality Of Reporting Of Meta-analyses)
statement, which aims to improve the quality of reporting of meta-analyses, may help to

inform and direct reporting practices.

V-2-2 Randomized Controlled Trials
The overall quality of reporting of the RCTs included in this sample of meta-analyses is
low. The mean score for the sample was 2.24 which corresponds to 44.8% of the
maximum possible value for the scale. These findings are consistent with other published
research. Jadad et al <51> report a mean score of 2.3 in the pain literature. Moher
reports 54.8% of maximum in one study of English language RCTs <52> and 51% of
maximum for English language, and 46% of maximum for trials published in languages
other than English <64>. Egger reports 48.5% of maximum for trials published in
German, compared to 46% for those published in English. Using a different instrument,
Liberati <16> found trials in breast cancer had an overall score of 50%. The consistent
finding is that quality of reporting of RCTs tends to be low. It is striking that the scores
tend to be clustered to the lower end of this scale, with 59.2% of the sample scoring 2 or
less on the Jadad scale. Reports by Kahn <26,67> suggest that the fertility literature may
be of lower quality, as 71% and 78% of the studies they scored were considered low with

the Jadad scale.



When the grey literature is compared to the published literature it is of significantly lower
quality. Given the make up of the sample, it is not possible to determine if a given source
of grey literature is responsible for the difference. The small numbers in some of the
sources of grey literature (e.g. theses) prevents the analysis of quality of reporting by
source. Not all items were retrieved for quality assessment. Of the items requested from
the authors, only 42% of grey items were retrieved, this demonstrates the difficulties
encountered by meta-analysts considering the inclusion of grey literature. The
identification of grey literature may be the first barrier, but its retrieval can be equally
difficult. It is also important to note that, in terms of grey literature retrieved for quality
assessment, 80% (61/76) are abstracts. Due to the high proportion of abstracts the noted
difference in quality may reflect a difference between abstracts and journal published
articles, rather than grey literature and published articles. No other literature is available
comparing the quality of reporting of such a diverse group of grey literature to that of
published literature. Peer reviewed journal articles have been shown to be of higher
quality than non peer reviewed symposium articles in the area of environmental tobacco
smoke <68>. The differences in quality of reporting of published versus grey RCTs may
be explained by a number of factors:

(1) The sample of grey literature is comprised predominantly of abstracts. When the
abstracts were considered separately, the scores ranged from a high of 3 to a low of 0.
The abstracts never scored bonus points for describing the methods of randomization, or
double blinding. Jadad’s scale was not designed for abstracts, and it may therefore not be
justified to use this scale, however, there were no other scales available that had been

validated for abstracts. To try to account for this deficiency, I looked for the published
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literature that had scored S on Jadad’s scale. I took 7 (54%) of these papers and re-scored
only the abstracts. None of the seven maintained their score of 3, in fact, all scored 3 or
less. This indicates that the low scores of the grey abstracts may be artificially low,
possibly due to space limits. Authors describe dropouts and reasons for dropouts less
often in abstracts than in the main text of a paper <69>. Although deficiency exists in
abstracts of papers and abstracts for presentation, they may be two separate issues.
Authors of the former have included the details in the body of the paper and may not
recognize the need to have it in the abstract. Short reports and research letters might be
more similar to abstracts submitted to meetings. Deeks and Altman <69> reviewed short
reports and research letters in the British Medical Journal and The Lancet to see if they
conformed to CONSORT <24>. The CONSORT (the consolidated standards of reporting
trials) statement describes items that are recommended for inclusion in the reporting of
RCTs. They found that the quality of these short reports and letters was very low.
Although randomization was mentioned in 76% of the reports, the generation was only
described 17% of the time. Similarly with double blinding, it was mentioned in 52% of
reports and described in 9%. The authors suggest that the space limits are likely to be at
least in part responsible for this lack of detail. Given that abstracts for meetings are
usually restricted to 200 to 300 words, half the limit set for short reports and letters, space
is likely an issue for the abstracts in my sample. As many readers use only the abstract
for the initial screening of articles, partly due to its availability on electronic databases
(i.e. MEDLINE), it is important that it be accurate and complete. This has been
demonstrated to be an issue, in a study by Scherer et al <39> 9 of 40 non-RCTs were

described explicitly as RCTs in an abstract. The misclassification of study design is



alarming; it casts doubt on the quality of reporting of abstracts and raises questions about
their accuracy. One should be able to assess the quality of reporting of abstracts with the
Jadad scale. The scale has only three items which are key to the validity of any RCT.
Attention should be paid to these three items in the abstract of an RCT.

(2) In the preparation of the grey literature, the authors may have had other motives for

preparing the document, and reporting of the methodology may not have been a priority.

V-3 Impact of Grey Literature on the Estimate of Intervention Effect

V-3-1 Replication of MA

Using the data published in the meta-analysis we were able to replicate the published
estimates of intervention effectiveness. This step was essential to ensure the data
extraction was accurate. The results were expected and are consistent with other reports

<49>.

V-3-2 Repetition of MA

The occurrence of publication bias has been well documented, however, the extent to
which the exclusion of grey literature impacts on the estimate of effectiveness has not
been examined. The results of this research, examining 467 trials, indicate that the
exclusion of grey literature can result in a higher estimate of treatment effect by an
average of 12%. In the area of quinine for nocturnal leg cramp, Hing et al published a
meta-analysis using only published data <71>, they then repeated their meta-analysis
with previously unidentified United States Food and Drug Administration documents.

They report that the published trials consistently reported larger point estimates for the



efficacy of quinine. The relative risk reduction (RRR) when all trials were pooled (4
published and 3 unpublished) was 21% (95% CI 12%, 30%) compared to a RRR of 43%
(95% CI 21%, 65%) when only the published trials were used. Although the inclusion of
the unpublished data does not alter the statistical significance of the results, it does
demonstrate a decrease in efficacy by about 50%.

When [ repeated my analysis, after removing abstracts from the sample, the estimate
increased on average by 38%. Abstracts compared to published literature have no impact
on the point estimate of treatment effectiveness. Given that abstracts appear to be more
like published literature in terms of their impact on the estimates of intervention
estimates, and the impact of grey literature excluding abstracts is higher than when they
are included, one might suggest that the effect of grey literature is being muted by the
inclusion of abstracts. There are strong arguments for not including abstracts with the
grey literature; 1) they are frequently catalogued on electronic databases, 2) they are
usually published, at least in conference proceedings, 3) they may be peer-reviewed, and
4) they tend to be available. From the existing evidence <72>, it appears as though
publication bias exists in abstracts; that is abstracts with positive findings tend to be
accepted for presentation at conferences more frequently than those with negative or null
findings. In a study <72> of 500 abstracts submitted to the 1991 Society for Academic
Emergency Medicine meeting, the best predictors of abstract acceptance were an
‘originality score' (OR 2.07 95% CI 1.13, 3.89) and positive findings (OR 1.99 95% CI
1.07, 3.84). Although this may not be indicative of other meetings, it does suggest that

abstracts, like papers, are subject to publication bias.



V-3-2-1 Quality: When both quality and publicaiion status are considered
together, neither one impacts treatment effectiveness estimates. It is unclear how
accurate the estimates of quality of reporting are for the grey literature given the high
proportion of abstracts and missing data. With the sample as it is the quality of reporting
of grey literature is lower than that of published literature. There could be possible
interaction between publication status and quality of reporting.

When abstracts are removed from the sample publication status, in the presence of quality
becomes significant. As seen when publication status is considered individually, the
exclusion of the grey literature results in a larger estimate of treatment effectiveness when
considered in the presence of trial quality (ROR 1.34, 95% CI 1.01, 1.78). Given the
previously noted observation that abstracts do not differ from published literature, in

terms of impact on treatment effect, this is not unexpected.

V-4 Limitations

The database from which the sample of MA was drawn is based on MA published to
1995. There is nothing in the literature to suggest that the quality of reporting of MA or
RCTs have improved since that time. Concerning grey literature, much work has been
done in the area of publication bias, but nothing has been done to my knowledge to
provide empirical evidence about the merit of including grey literature in MA and it has
therefore not become standard practice.

Given my restriction to MA with binary outcomes and no more than 100 RCTs, the
results of this study may not be generalizable to large MA (>100RCTs) or those with

continuous outcomes.
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Many of the limitations of this study are actually limitations or deficiencies with
published meta-analyses. Poor referencing of included trials was a problem. In eleven
cases MA had to be excluded from the sample because the referencing was so poor that it
was impossible to determine which studies were used in the generation of the summary
estimates. This has direct implications for the calculated prevalence of the grey literature
in MA. If none of these poorly referenced MA include grey literature, then the
prevalence would only be 30% (38/126). If they all included grey literature the
prevalence would be 39% (49/126). The true prevalence likely lies somewhere between
these estimates. In one included MA <1433>, many of the abstracts could not be
retrieved due to the poor manner in which they were referenced. As noted earlier in this
report, the inclusion of grey literature was biased in at least one of the MA <951>
included. The authors of this MA clearly state their inclusion criteria, which although
biased in terms of grey literature, allows the reader to judge their decisions. It is
impossible to tell if similar conscious or unconscious omissions of grey literature were
made from other MA in this sample.

[ was unable to retrieve 24 (24%) of the grey items for quality assessment. Without these
items, a difference between the quality of published and grey trials was detected. It is
unclear if this difference would persist if all the RCTs had been retrieved and assessed.
This difference may in fact represent a difference between the quality of reporting of
abstracts and published literature, rather than grey and published literature. These
unretrieved items would also have provided additional power and may have shed some

insight into the interaction between quality and publication status.
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When comparing the quality of reporting of the RCTs included in the MA, it is important
to remember that what is being compared is not an independent selection of trials, but
rather clusters of trials included in each MA.

This work does not address the identification and retrieval of grey literature for those
wishing to include it in future meta-analyses. It may be that the time, effort, and cost
involved in identifying, locating, and retrieving the grey literature makes its inclusion
prohibitive.

The majority of the grey literature items included in this research were abstracts (61%).
Although this may be a limitation, it clearly demonstrates what is accessible for inclusion
in meta-analyses. The accessibility and other previously mentioned characteristics of
abstracts may suggest that they should not be categorized as grey literature. In this study,
I felt it was important to classify them as such, as there is much controversy over the
merit of their inclusion in meta-analyses. Due to this abundance of abstracts, and lack of
other sources, no analyses were possible to investigate differences between types of grey
literature. It could not be determined if a given type of grey literature was more
responsible for the shift in point estimate than another, except in the case of abstracts.
Future areas for inquiry concemn the ability to identify and retrieve grey literature sources,
and the time and effort involved in such a venture. Efforts made by various groups,
through trnal registries, negative trial journals, Internet based grey literature resources,
and the 'open books' policies recently adopted by several pharmaceutical companies may
make the identification easier. If authors are expected to include grey literature, some

guidance must be available on how to identify and retrieve it.



It is also unclear from this research if the impact of grey literature is attributable to one
source. Aside from abstracts, no source had a large enough sample to allow specific
investigation. This is an area where work is needed, as some types of grey literature may
be more difficult to access. It would be beneficial if the sources that impact the
intervention effectiveness, if a sub-set, could be identified.

There is also a need to further investigate the interaction between trial quality and
publication status with respect to the impact on intervention effectiveness estimates. In
this sample of MA, quality in the presence of publication status does not alter
intervention estimates. However, work by Moher et al <52> and Schulz et al <57> have
shown low quality trials tend to produce higher estimates of the effectiveness of

interventions.

V-5 Implications

This work has implications for both meta-analysts and those who use them to direct
clinical or policy decisions. The meta-analyst must make every effort to ensure a
comprehensive literature search to avoid the effects of publication bias. Given the
potential for overestimating the effectiveness of treatments, grey literature should not be
systematically excluded. All potentially relevant studies must be sought and considered
for inclusion. Studies must only be excluded based on the pre-defined inclusion criteria.
For those concerned about the quality of the grey literature, a sensitivity analysis could be
used. This could either be done on the basis of the quality of reports, or on the basis of

publication status. This approach will help to ensure a comprehensive review by



considering all the available evidence, while allowing the reader to judge the merit of the

intervention based on their perception of the quality of the evidence.



VI Conclusion

It has been demonstrated that grey literature makes a significant contribution to meta-
analysis. Grey literature should be sought and when appropriate included in systematic
reviews and meta-analyses. It is important for meta-analysts, editors and readers to keep
in mind the possibility of overestimating effectiveness in the absence of grey literature.
Although this work was done on meta-analyses of randomized controlled trials, there are
likely similar, if not larger implications for meta-analyses of observational studies, as
those studies tend to be more prone to publication bias <30>.

If it is not feasible to identify or include sources of grey literature, efforts should be made
to assess the possibility of their existence. Tests for publication bias can help clarify the

likelihood that trials were missed.
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APPENDIX A:
Glossary

Allocation Concealment
the keeping the random numbers, once they have been generated, hidden from all
RCT participants (patients, investigators, and outcome assessors) until the time of
randomization. <49, 54>

Bias
deviation of results or inferences from the truth, or processes leading to such
deviation. Any trend in the collection, analysis, interpretation. publication, or
review of data that can lead to conclusions that are systematically different from
the truth. <29>

Explicit exclusion of grey literature
grey literature was considered to be explicitly excluded if anywhere in the text the
authors mentioned any source of grey literature and stated that they had
consciously omitted it.

Grey Literature
reports that are unpublished, have limited distribution, and/ or are not included in

bibliographic retrieval systems.

Heterogeneity
is a measure of the between study variance which exists among studies included

in a meta-analysis.

Implicit exclusion of grey literature
grey literature was considered to be implicitly excluded if there was no specific
mention of any source of grey literature and none was included in the MA.

Meta-Analysis
a systematic review that includes a quantitative measure of the combined results

of the included studies.

Point Estimate
refers to the summary statistic in a meta-analysis. It is calculated by combining

the outcomes of all included studies

Precision
the amount of error or variance around the point estimate.
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‘Published’
used here to refer to the RCTs which have been published as full journal articles.
Some of the grey items have been published, the term published was selected
because there was a need for a title for this group.

Quality (Methodological)
The extent to which the design and conduct of a study are likely to be free of bias.

Ratio of odds ratios [ROR]
ratio of treatment effect odds ratios. A ratio of odds ratios greater than one
implies that non-grey literature has a larger treatment effect than grey literature.

Repetition
using the Peto OR the pooled estimates were re-generated, and then regenerated
again after all grey items had been removed

Replication
the pooled estimates were replicated using the trial outcome data, and the
statistical methods reported in each meta-analysis

Systematic Review

a review in which evidence is systematically identified, appraised and summarized
according to a pre-defined explicit methodology <68>
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APPENDIX B:

Set
001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025

MEDLINE Search Strategy

Search

meta-analysis.pt,sh.

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

(quantitativ: review: or quantitativ: overview:) .tw.
(systematic: review: or systematic: overview:).tw.
(methodologic: review: or methodologic: overview:).tw.
review.pt,sh. or review:.tw. or overview:.tw.

(intergrative research review: or research integration:).tw.

7 or quantitativ: synthes:.tw.
lor2or3or4orSor8

(medline or medlars).ti,sh,ab. or embase.tw.
(scisearch or psycinfo or psychinfo).tw.

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

(electronic database: or bibliographic database:).tw.
(pooling or pooled analys: or mantel heanszel).tw.
(peto or der simonian or dersimonian or fixed effect:).tw.
(psychlit or psyclit).tw.
l0orllorl2orl3orld4orlSori6

6and 17

18 0r9

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

(clinical trial or controlled clinical trial).pt.
randomized controlled trial.pt.

double-blind:.tw,sh.

200r21or22or23

19 and 24

Results
2866
2296

79

287

76
634672
30

61
3920
2371
24

169

88
1986
259

15
4663
1447
5109
175571
151285
57462
52249
248821
1467



APPENDIX C:

Generation of Random Numbers: SAS PROC PLAN.

data a;
do unit =1 to &nl;
output;
end;
run;

data al;
set a;
if unit<= 135 then group =1;
else group =2;
run;

proc plan seed = 37782;
factors unit = &nl/noprint;
output data =al out =b;
run;

data c;
if group = 1 then output c;
run;

proc print data =c;
title “&title”;
%mend random;

*%random (423, 227, the first group);
*% random (369, 174, the second group);
% random (455, 135, random numbers);
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APPENDIX F:

Sample Letter Requesting Information from Authors.

Laura McAuley
address, phone & fax numbers
e-mail address

Date

Address

Dear

I 'am a student in the Masters program in Epidemiology at the University of Ottawa. |
have decided to investigate the impact grey literature has on meta-analysis for my
thesis. By grey literature | mean reports that are unpublished, have limited distribution,
or are not included in bibliographic retrieval systems. | am interested both in terms of
impact on quality and on the point estimate.

To consider this question, | have identified a sample of meta-analyses that include grey
literature; your meta-analysis is among my sample.
I am writing to request copies of the following item(s) that you included in this meta-
analysis:

request 1
request 2

I have enclosed a postage paid, self-addressed envelope for your use in
accommodating my request. | appreciate your taking the time to consider this request.
If you have any questions or concerns please do not hesitate to contact me via one of
the means noted above.

Sincerely,

Laura McAuley
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Appendix G-1-1
Oxman / Guyatt index:

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 aitributes 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.

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

question(s) stated?
Qyes Qpartially Uno

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?
Qyes Qpartially Qno

4. Was bias in the selection of studies avoided?
Uyes Qcan’ttell Ono

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

included studies reported?
Qyes  Qpartially Qno

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
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7. Were the methods used to combine the findings of the relevant studies (to reach a

conclusion) reported?
Qyes Qpartially Qno

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

O yes Qcan’ttell Ono
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?

Uyes Qpartially Ono
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 flaws minor flaws minimal flaws
flaws
Q Q Q Q Q Q Q
1 2 3 4 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 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
Sflaws (i.e. a score of 3 or less, depending on the number and degree of the flaws).
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APPENDIX G-1-2
Oxman / Guyatt index with points of clarification:

Oxman and Guyatt’s index of the scientific quality of research overviews
*Points of clarification have been added to facilitate scoring and decrease interpretation.

The Introductory paragraph remains unchanged.

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

2. Was the search for evidence reasonably comprehensive?

Q yes Qcan’ttell Qno
Yes is given if at least three categories, one of which must be electronic with key words stated,
and any two others [e.g. hand, register] are reported. Key words and/or MESH terms must be
stated.

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

QOyes Qpartially QOno
This item was thought to be reasonably explicit.

4. Was bias in the selection of studies avoided?

Qyes Ocan’ttell QOno
Yes is given if at least two reviewers independently assess for inclusion. A consensus must be
reached.

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

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

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

QOyes Ocan’ttell Uno
This item relates to validity assessment. Yes is given if there is a description of any criteria
[either internal or external] used either for inclusion, or for analysis (e.g. sensitivity analysis).
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7. Were the methods used to combine the findings of the relevant studies (to reach a

conclusion) reported?
Qyes Qpartially Qno

This item was thought to be reasonably explicit.

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

Q yes Qcan’'ttell Qno
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. [fin 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?

Q yes 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. If the overview concerns diagnostic/prognostic tests, ‘retest is not required’ (this
ensures that diagnostic/prognostic papers are not scored more rigorously than clinical papers)

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

extensive major flaws minor flaws minimal flaws
flaws
Q Q Q Q Q Q Q
1 2 3 4 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. Ifthe “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-2-1

Quality Assessment of RCTs:

Jadad Scale

1. Was the study described as randomized?
Was the method of randomization described?
[f the method of randomization was explained was it
appropriate?

Randomization score:

2. Was the study described as double blind?
Was the method of double blinding described?
if the method of blinding was explained was it
appropriate?

Double blind score:

3. Was there a description of withdrawals and dropouts?
Total

Other items
Was the adequacy of allocation concealment described?

Was the design ‘cross-over’ or ‘parallel’?

Scoring of the Jadad Scale:

Q yes
O yes

Q yes
Q yes
Q yes

Q yes

Q yes

Q yes

Qec.o

Qno
O no

Qno
QO no
Qno

Qno

Qno

O no

Q para

score

2

/2

/1

/5

Either give a score of 1 point for each “yes’ and 0 points for each ‘no’. There are no in-

between marks.

Give 1 additional point if:  For question 1, the method to generate the sequence of
randomization was described and it was appropriate (table
of random numbers, computer generated, coin tossing etc.)

and / or If on question 2 the method of double-blinding was

described and it was appropriate (identical placebo, active

placebo, dummy, etc.)

Deduct 1 point if: For question 1, the method to generate the sequence of
randomization was described and it was inappropriate
(patients were allocated alternately, or according to date of

birth, hospital number, etc.)
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and / or For question 1, the study was described as double-blind but

the method of blinding was inapprepriate
(e.g. comparison of tablet vs. injection with no double

dummy).
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APPENDIX G-2-2

Jadad Scale with points of clarification*:

1. Was the study described as randomized?
was the method of randomization described?
if the method of randomization was explained was it
appropriate?

Randomization score:

2. Was the study described as double blind?
was the method of double blinding described?
if the method of blinding was explained was it
appropriate?

Double blind score:

3. Was there a description of withdrawals and dropouts?

* to score yes on this item, the report had to contain a
description (either in the text, or in tabular form) of losses in
both groups (treatment and control). If there were no losses
this had to be stated explicitly.

Total

Other items
Was the adequacy of allocation concealment described?

Was the design ‘cross-over’ or ‘parallel’?

Scoring was unchanged.

Q yes
Q yes

O yes
Q yes
Q yes

Q yes

Qyes

QO yes

Oc.o

U no
Qno

QJno
Qno
d no

Qno

Qno

QO no

QO para

points

2

2

/1

/5

M



APPENDIX H:
Derivation of ROR
Model:
log OR = Bo + B [trial i] + B, [intervention j"] + B3 [MA k"] +
Bs [publication status I™] + Bs [intervention j™ * MA k™] +

Bs [intervention j™ * publication status 1] + ¢

where * denotes an interaction

i 1,...,nk nk is the number of trials within MAk
j: 0,1 0 for control 1 for intervention
k:1,...m m is 39

I: 0, 1 0 for published 1 for grey

€: is the random error

Consider the possible scenarios for intervention and publication status:

Publication status (I) | Intervention (j) interaction
1 grey intervention 1 1
1 grey control 0 0
0 published intervention 1 0
0 published control 0 0

Ratio OR Grey intervention vs. control
OR Published intervention vs. control

ROR =  ORg
OR p

= [(Py/1-P)) / (Po/1-Po)]
[(P\/1-P1) / (Po/1-Po)]e

eBO+|31l+pzi+;33MA+p4ps+35iMA+p6ips
= eﬁ0+all+|33MA+B4ps
epOﬂ;l t+p2i+p3 MA+p851 MA
epo+pl t+83 MA

— e P2i+pSiMA+p6ips
e PZi+p5iMA

= e[36ips

ROR = e Be
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APPENDIX I:

cardiac

gl
depression
infection
reproduction
circulatory
renal

liver
smoking
skin

brain
rhematology
cancer
spinal

eye
addiction
anesthesia

Organ system classification
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