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Background: In meta-analysis, researchers combine the results of individual studies to
arrive at cumulative conclusions. Meta-analysts sometimes include “grey literature” in
their evidential base, which includes unpublished studies and studies published outside widely available journals. Because grey literature is a source of data that might
not employ peer review, critics have questioned the validity of its data and the results
of meta-analyses that include it.
Objective: To examine evidence regarding whether grey literature should be included in
meta-analyses and strategies to manage grey literature in quantitative synthesis.
Methods: This article reviews evidence on whether the results of studies published in
peer-reviewed journals are representative of results from broader samplings of
research on a topic as a rationale for inclusion of grey literature. Strategies to enhance
access to grey literature are addressed.
Results: The most consistent and robust difference between published and grey literature is that published research is more likely to contain results that are statistically significant. Effect size estimates of published research are about one-third larger than
those of unpublished studies. Unfunded and small sample studies are less likely to be
published.Yet, importantly, methodological rigor does not differ between published and
grey literature.
Conclusions: Meta-analyses that exclude grey literature likely (a) over-represent studies with statistically significant findings, (b) inflate effect size estimates, and (c) provide
less precise effect size estimates than meta-analyses including grey literature. Metaanalyses should include grey literature to fully reflect the existing evidential base and
should assess the impact of methodological variations through moderator analysis.
Key Words: meta-analysis 䡠 research design
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eta-analysis is a powerful tool
for summarizing research
(Cooper & Hedges, 1994). It can provide a scientific evidence base for nursing practice and guide future nursing
research (Conn & Armer, 1996).
However, only the studies chosen for
inclusion in a meta-analysis can determine its results.
Studies published in peer-reviewed
scientific journals are the most widely
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accepted source of research but metaanalysts sometimes include so-called
grey literature. Grey literature refers
to studies with limited distribution
(i.e., those not included in computerized bibliographic retrieval systems),
unpublished reports, dissertations,
articles in obscure journals, some
online journals, conference abstracts,
policy documents, reports to funding
agencies, rejected or unsubmitted

manuscripts, non-English language
articles, and technical reports (Cook
et al., 2001; Dickersin, 1994; Eysenbach, Tuische, & Diepgen, 2001;
McAuley, Pham, Tugwell, & Moher,
2000). Serious concerns have been
raised about the inclusion of grey literature. Although meta-analyses are
increasingly common in nursing, the
methodological issue of inclusion of
grey literature has not been addressed
in nursing journals. This article examines issues related to inclusion of grey
literature and strategies for handling
grey literature in meta-analyses.

Brief Overview of
Meta-Analysis
Meta-analysis research analyzes the
pooled results of several primary studies to provide a quantitative review of
existing empirical evidence. Metaanalysts calculate an overall statistic
to estimate the magnitude of association between the variables being studied. Subsequent moderator analysis
examines differences in effect size
associated with variations between
studies. For example, a recent meta-
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analysis reported the overall effect size
of interventions to increase physical
activity among aging adults and significantly larger effect sizes for studies with selected intervention components (e.g., self-monitoring) and for
studies with particular subject characteristics (e.g., patients with specific
chronic illnesses) (Conn, Valentine,
& Cooper, 2002). Moderator analysis is especially useful for nursing
intervention research where variations in interventions between studies
are common. The selection of studies
for the quantitative synthesis is significant for the accuracy of the overall effect size estimate and for ensuring
sufficient
variability
for
moderator analysis.
The immense potential benefits of
meta-analyses can be realized only
when appropriate methods are
applied to the selection and management of primary studies. Most metaanalyses exclude grey literature and
research reports published in languages other than English (Gregoire,
Derderian, & Le Lorier, 1995;
McAuley et al., 2000). Sometimes the
exclusion is a deliberate a priori decision perhaps using publication in
widely disseminated journals as a
proxy measure for study quality.
Often, grey literature is not retrieved
because the researchers limit their
search strategies to computerized
databases (e.g., MEDLINE) that are
unlikely to access more obscure
research. The exclusion of grey literature raises questions about the similarity between grey literature and
more widely accessible research
reports.

Differences Between Grey
Literature and Widely
Disseminated Published
Literature
If widely available literature were representative of all studies there would
be little need to include grey literature.
Unfortunately, evidence suggests that
grey literature may differ in important
ways from research published in wellknown journals. The most consistent,
noteworthy, and persistent difference
between published and unpublished
research is that published research is
more likely to report findings that are

statistically significant, commonly
referred to as bias against the null
hypothesis (Dickersin, Min, & Meinert, 1992; Easterbrook, Berlin,
Gopalan, & Matthews, 1991; Hubbard & Armstrong, 1997; Sterling,
Rosenbaum, & Weinkam, 1995). For
example, Dickersin and Min (1993)
reported an odds ratio (OR) for the
association between significant results
and publication of 6.15 (95% CI 2.24
to 16.92). Bias in favor of significant
findings is present even when quality
is controlled (Stern & Simes, 1997).
Thus, even among randomized controlled trials, bias against the null

The immense potential
benefits of meta-analyses
can be realized only when
appropriate methods
are applied to the selection
and management of
primary studies.

hypothesis remained strong (OR ⫽
8.92, 95% CI 1.96 to 40.65).
In addition, studies with statistically significant findings are more
likely published in English (Tower of
Babel bias) (Begg & Berlin, 1989;
Egger & Smith, 1998). Researchers
are more likely to publish their statistically significant findings in English
journals (Egger et al., 1997). Research
reports with statistically significant
findings are more likely to be published in (a) journals with high citation impact factors, (b) widely distributed journals, and (c) journals that are
indexed in computerized databases
(Begg & Berlin, 1989; Egger & Smith,
1998). Studies with statistically significant findings are more likely published repeatedly (duplicate reporting
bias, Easterbrook, Berlin, Gopalan, &
Matthews, 1991). All of these factors
could lead to different results from
studies that were retrieved and those
that were not retrieved. Publication
bias is a term often used to refer to
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bias against the null hypothesis as well
as any other bias that makes the
results of published research different
from other research due to factors
other than quality. For example, these
biases include the tendency for
authors to submit, and editors to
accept for publication, research that is
consistent with previously published
findings (Cooper, DeNeve, &
Charleton, 1997). Failure to include
unpublished studies compromises the
validity and reliability of meta-analysis when unpublished findings differ
in some systematic way from published findings (Dickersin, 1997).
Unpublished
and
published
research differs because investigators
halt studies at preliminary stages
when data do not favor the experimental treatment (Dickersin, Chan,
Chalmers, Sacks, & Smith, 1987).
Unpublished research is more likely to
have small samples, which may reflect
intriguing pilot projects, difficult-torecruit subjects, or highly innovative
interventions (Chalmers et al., 1990;
Dickersin et al., 1987; Easterbrook et
al., 1991; Thornton & Lee, 2000).
Exclusion of these small studies from
meta-analysis is particularly unfortunate since one of the method’s advantages is its ability to summarize results
across small samples.
Externally funded research is more
likely to be published (Dickersin et al.,
1992; Dickersin & Min, 1993; Stern
& Simes, 1997). The importance of
funding suggests that the loss of valuable grey literature may be especially
severe in nursing, where limited
resources are available to fund
research. Unfortunately, none of the
studies examining correlates of publication have focused on nursing science.
Documented
differences
between grey literature and more easily retrieved studies have fueled the
debate about whether grey literature
should be included.

Debate Regarding
Inclusion of Grey
Literature in
Meta-Analyses
Some researchers have questioned
whether it is proper to include in
meta-analyses studies that have not
undergone peer review. The peer
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review system is meant to assure that
published articles meet widely
accepted methodological standards.
Hence, the central rationale for
excluding grey literature is that
unpublished articles either (a) have
not passed peer review, and are of
questionable scientific quality, or (b)
have not undergone peer review at all,
so their quality has not been assessed
(Sacks, Reitman, Pagano, & Kupelnick, 1996). Indeed, journals often
exclude all but peer-reviewed citations. Essentially, the strategy of
excluding unpublished literature
treats publication status as a proxy for
study quality. Research suggests that
published and unpublished research
does not differ in scientific quality
(Chalmers et al., 1990; Easterbrook et
al., 1991). For instance, studies comparing published and unpublished
research find random assignment to
conditions unrelated to publication
(Dickersin & Min, 1993). Not all
unpublished studies are of poor quality, and not all published studies are of
high quality. The quality of research,
published or not, is distributed along
overlapping continua. Other critics of
grey literature have suggested that
meta-analyses should not give unpublished literature the same weight as
published studies (Sack et al., 1996).
They suggest that meta-analysts consider publication status when they calculate average effect sizes.
Proponents of the use of grey literature claim that, ideally, meta-analysts
search out all studies that answer the
question because narrow searches
may generate studies that are not representative of the research as a whole
(Jadad, Moher, & Klassen, 1998).
While many voice support for inclusion of grey literature, most published
meta-analyses do not include grey literature (McAuley et al., 2000). This
exclusion may result from the difficulties in obtaining grey literature studies. The value of grey literature must
be high to justify the increased costs
of securing these difficult-to-locate
studies.

Consequences of Excluding
Grey Literature From
Meta-Analyses
Excluding grey literature limits
reviews to a portion of available evi-
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dence, which may introduce systematic error and thus threaten validity
(Moher et al., 2000). Since publication bias is most clearly and consistently linked with the significance of
findings, analyses that exclude unpublished results risk overestimating
effect sizes (McAuley et al., 2000).
Lipsey and Wilson (1993) found that,
among 92 meta-analyses presenting
separate effect size estimates for published and unpublished research, the
estimates from published sources were
about one-third larger than those
from unpublished studies. Further,
several studies have documented
changes in overall conclusions when
grey literature reports were included

yield wider confidence intervals surrounding estimates of effect size central tendency than if the grey literature
were included. Researchers have
examined the impact of excluding
grey literature on overall effect size
estimates. However, the most useful
findings from meta-analysis often
come from moderator analysis (e.g.,
whether effect sizes vary with intervention characteristics). Small pilot
studies with difficult-to-recruit subjects may be especially important in
moving science forward but are difficult to access. The absence of such
studies from meta-analysis limits the
usefulness of findings.

Discussion of Strategies to
Manage the Grey
Literature Challenge

Meta-analysis research
provides a quantitative
review of existing
empirical evidence

as primary studies (Gregoire et al.,
1995; Simes, 1987; Sutton, Duval,
Tweedie, Abrams, & Jones, 2000).
Differences between findings when
grey literature is included or excluded
are not consistent with some studies
finding no differences (Copas & Shi,
2001; Fergusson, Laupacis, Salmi,
McAlister, & Huet, 2000; Juni,
Holenstein, Sterne, Bartlett, & Egger,
2002). Meta-analyses that have compared results of English only to language inclusive reports have also
yielded inconsistent findings (Gregoire et al., 1995; Juni et al., 2002;
Moher et al., 2000). It is possible that
these differences reflect varied impact
of publication bias and language bias
related to specific areas of science
(Juni et al., 2002).
Excluding grey literature also can
diminish the precision of meta-analytic results. A restricted search may

Increasing Access to Diverse Primary
Studies
Both individual scientists and dissemination systems must address the issue
of making diverse research findings
accessible. Although publication bias
is a complex phenomenon, the problem includes both researchers’ habits
in submitting articles and editors’
habits when evaluating them (Dickersin & Min, 1993; Dickersin, 1997;
Mahoney, 1977; Stern & Simes,
1997). Cooper et al. (1997) found
that the majority of studies with significant findings (74%) were submitted for publication, but only a small
number of studies with nonsignificant
findings (4%) were submitted. Suggested reasons for investigators’
behavior include concern for one’s scientific reputation, lack of interest in
null results, and the belief that journals will not accept such manuscripts
(Begg & Berlin, 1989; Boissel &
Haugh, 1993). Editors and reviewers
must make difficult decisions about
which studies to publish because journal space is limited. Thornton and Lee
(2000) suggested systematic publication of abstracts of studies without
significant findings, which would
enable interested readers to contact
the investigators for further information. Online journals with fewer space
constraints could allow dissemination
of more studies without statistically
significant results (Dickersin & Min,
1993).
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Investigators’ hesitancy to submit
studies without significant findings is
likely to continue. Research registries
could render more studies easier to
find, in part because registration of
trials occurs before studies are completed (Egger & Smith, 1998). The
Cochrane Collaboration has instituted registries for trials within its
areas of synthesis. In Australia, all
studies approved by ethics committees
are enrolled in a prospective registry
(Stern & Simes, 1997). However, voluntary registries cannot solve the
problem because researchers may lack
sufficient incentive to participate
(Thornton & Lee, 2000). Funding
agencies might demand full publication of findings (Dickersin & Min,
1993). The National Cancer Institute
and the cancer research community
might be the logical place to develop
these strategies, given their experience
with registries (Begg & Berlin, 1989).
Other strategies may foster the
dissemination of more findings. For
example, reducing the emphasis on
significance testing may help. Publication bias possibly may be a reaction to
the dichotomous nature of hypothesis
testing that allows researchers to
interpret only significant findings
(Easterbrook
et
al.,
1991).
Researchers, human subjects committees, funding agencies and editors
should accept responsibility for reducing the censoring of research results
(Chalmers, 1990; Easterbrook et al.,
1991). Underreporting of research
results is far more likely to have
adverse consequences for healthcare
than publication of deliberately falsified data (Chalmers, 1990). Thus,
wider and more consistent dissemination of all research is essential to
ensure that the scientific community
takes advantage of the cumulative
power of research for the benefit of
humanity.
Meta-Analytic Strategies to Address
Grey Literature Challenges
Synthesists have long recognized that
accessing diverse studies is a major
challenge. Valuable search strategies
include: (a) examination of multiple
diverse computerized databases, (b)
ancestry searches, (c) citation index
searches, (d) examination of research
registries, (e) journal hand searches,
(f) contact with the invisible college,

(g) examination of presentation
abstracts, (h) Internet searches, and (i)
contact with sources of synthesized
information. Detailed information
about the sensitivity and specificity of
search strategies is beyond the scope
of this paper and addressed elsewhere
(Conn et al., 2003). Once grey literature has been located, decisions
should be made about inclusion and
management of the primary research.
Concerns about the quality of primary studies often form the justification for excluding grey literature.
Indeed, a systematic approach to
addressing study quality across all
potential primary studies is consistent
with the scientific process. Explicit a
priori inclusion criteria are essential.
Methodological rigor may be
addressed through exclusion characteristics directly related to study quality (Lipsey & Wilson, 1993). Several
strategies used by meta-analysts
address the fact that studies eligible
for inclusion vary in quality (Wortman, 1994). One strength of metaanalysis is the examination as an
empirical question of the influence of
methodological quality or individual
attributes of study design (e.g., the use
of random assignment to conditions)
on effect size estimates. This allows
conclusions about how design features are related to effect sizes to be
based on direct evidence, rather then a
questionable proxy measure (i.e., publication status).
Unfortunately, there is very little
agreement in the research community
about measuring research quality.
Many scales measuring study quality
exist, but the authors of these scales
rarely provide a full demonstration of
their construct validity. In addition,
even though study quality is probably
multidimensional, most quality scales
either (a) ignore some dimensions of
study quality or (b) combine the different dimensions of quality into a single score. As an example of the latter,
a study quality scale may have questions pertaining to the internal and
external validity of studies. According
to some explicit or unstated algorithm, these answers then generate a
single score to represent the study’s
quality. However, internal and external validity are theoretically independent and in practice probably modestly and negatively correlated, so the
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practice of combining measures of
internal and external validity into a
single study quality score is questionable. Emerging work developing
scales with validated subscales to
address differing dimensions of quality may ameliorate problems with
existing scales. For example, the What
Works Clearinghouse funded by the
United States Department of Education is currently developing a set of
standards for evaluating the validity
of causal claims. Their instrument to
assess methodological quality will
possess subscales such as intervention
construct validity, comparability of
treatment groups, contamination,
outcome measure construct validity,
and statistical validity (www.w-wc.org). These advances in measuring
study quality will enhance meta-analysts’ ability to use aspects of study
quality for valid inclusion decisions,
to weight effect size estimates by
methodological feature scores, or to
examine methodological quality as a
moderator of effect size.
Despite extensive search strategies, it is impossible to locate all studies that address a particular research
question. Meta-analysts have proposed numerous strategies to address
difficulties resulting from problems in
obtaining a representative sample of
existing studies. One long-standing
strategy is to calculate the fail-safe N,
which identifies the number of hypothetical no-effect studies required to
bring a significant overall p level to
nonsignificance (Orwin & Cordray,
1985). However, this strategy has
been replaced by more sophisticated
techniques. Graphic presentation of
funnel plots has been used extensively
to determine if a biased sample has
been obtained. A funnel graph plots
the obtained effects sizes of the individual trials against sample size.
Soeken and Sripusanapan (2003) provide an excellent overview of methods
to detect publication bias. Generally,
these strategies may suggest the presence of publication bias, but the
nature of the bias remains unclear.
Since no entirely satisfactory statistical methods are available to
address missing studies in meta-analysis, inclusion of at least some grey literature is essential to allow meta-analysts to compare effect sizes or other
study attributes to determine if they
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systematically differ based on publication or distribution status. Although
some grey literature is difficult to
access, other sources of unpublished
studies require few resources. For
example, dissertations may be a rich
source of studies in some areas of science. A recent meta-analysis included
10 dissertations in a project with 43
primary studies (Conn et al., 2002).
Obtaining major funding for metaanalysis research will allow searches
to retrieve grey literature.
Meta-analyses are increasingly
forming the scientific foundation for
nursing practice and helping to set its
future research agenda. Results
obtained with this method are more
precise than narrative reviews. However, results of meta-analyses must be
interpreted within the context of the
limitations of their primary studies.
Publication bias, realized though the
exclusion of grey literature, can be a
powerful limitation on the validity
and value of meta-analytic results.
The goal of meta-analysis—to systematically review all evidence—requires
that as many primary studies as possible be identified and included in the
quantitative synthesis. ▼
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