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“Search for the truth is the noblest occupation of man; its publication is a duty”

Madame de Stael (1766-1817)
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Abstract

Background: Systematic reviews (SRs) are increasingly viewed as useful decision-making
tools yet the extent of SR publication bias is under-explored. Through my thesis, I aimed to
investigate the extent of SR publication bias.

Methods: A conceptual model was derived from literature searches and one-on-one
interviews and three studies were conducted: a cross-sectional study of 296 SRs indexed in
MEDLINE and published in November 2004, an international survey of 625 corresponding
or first authors of a published SR in 2005, and a retrospective cohort study of 411 Cochrane
protocols from Issues 2-4, 2000 and Issue 1, 2001 that were followed until Issue 1, 2008 in
The Cochrane Library.

Main findings: The interviewees reported 40 unpublished SRs and the conceptual model
showed that publication bias can permeate all steps of the publication process, from
conceptualization to ultimate effect on health outcomes. The cross-sectional study identified
favourable results in 57.7% of Cochrane reviews and 64.3% of non-Cochrane reviews with a
meta-analysis of the primary outcome and non-Cochrane reviews were twice as likely to
have positive conclusions as Cochrane reviews (p-value<0.05). In the international survey,
participants reported 1405 published (median: 2.0, range: 1-150) and 199 unpublished
(median: 2.0, range: 1-53) SRs. In the retrospective cohort study, 19.1% (71/372) of eligible
Cochrane protocols remained unpublished and the median time to publication was 2.4 years
(range: 0.15-8.96). A shorter time to publication was associated with the Cochrane review
being subsequently updated versus not updated (n=100/372 Cochrane reviews that were
updated, hazard ratio: 1.80 [95% confidence interval: 1.39-2.33 years]) and a longer time to
publication was associated with the Cochrane review having two published versus one

protocol (n=10/372 Cochrane reviews with two published protocols, 0.33 [0.12-0.90 years]).
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General conclusions: Over 300 unpublished SRs were identified through the interviews
conducted for the conceptual model and the three studies that comprised my thesis. Possible
solutions for minimizing or avoiding SR publication bias include registration of SRs at
inception, educating the research community about the importance of publishing SRs, and
having a general online open-access journal with rapid peer review that is dedicated to only

publishing the results of SRs (including their updates).
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Introduction

Publication bias occurs when “investigators, reviewers, and editors submit or accept
manuscripts for publication based on the direction or strength of the study findings”(1).
Studies with particular characteristics (e.g., statistically positive results) have a better chance
of being published than those without these characteristics (2). The consequences of
publication bias can be severe. A recent meta-analysis showed that publication bias
exaggerated the estimate of an anti-depressant’s effectiveness by 32% (range: 11-69%), on
average (3).

The extent of publication bias among systematic reviews (SRs) is under-explored.
Researchers across various disciplines have consistently shown that publication bias may
lead to inaccurate answers in randomized controlled trials and observational studies (4).
Publication bias of SRs is important because patients, healthcare practitioners, and public
policy-makers increasingly use SR results to inform their decisions. SRs are a building block
for clinical practice guidelines and decision analyses (5), patient decision-aids (6), and policy
briefs (7;8). There are an increasing number of SRs on the determinants of health and health
inequities (9-11). Thus, SR publication bias may lead to decisions based on inaccurate
information, ranging from individual treatments to population health interventions.

My main objective was to investigate the extent of SR publication bias. Specifically; I
aimed to describe the publication process of SRs and its susceptibilities to publication bias
through a conceptual model; examine which SR characteristics are associated with
favourable results and positive conclusions and determine the level of concordance between
the results and conclusions of SRs through a cross-sectional study of 296 SRs; establish the
frequency of completed but unpublished SRs and explore factors contributing to their

occurrence through an international survey of 625 corresponding authors of published SRs;

X1V



and determine the factors that predict the time to publication of SRs through a retrospective

cohort study of 411 Cochrane protocols.
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Chapter 1: Background

Publication bias occurs when “investigators, reviewers, and editors submit or accept
manuscripts for publication based on the direction or strength of the study findings” (1).
Studies with particular characteristics (e.g., statistically positive results, large effect sizes)
have a better chance of being published than those without these characteristics (2).
Consequently, journals might be unwittingly reducing the selection of published articles,
potentially leading to decisions that are not based on the full spectrum of evidence. Worse
still, some reports might never be published because their results have not met a particular
threshold (e.g., p<0.05).

Researchers have recognized for centuries that they have a scientific obligation to
disseminate the results from their studies (2-4), especially in research environments with
scarce resources. However, evidence of the extent of publication bias, as well as its sources,
and factors, has only become available within the past few decades (2). The majority of
research on publication bias has occurred at the individual study level (e.g., randomized
controlled trials - RCTs) while publication bias of systematic reviews (SRs) is under-
explored. It is for this reason publication bias of SRs is the focus of my thesis. Evidence for
publication bias at the individual study level and SR level will be described below.
Publication bias at the individual study level
The impact of publication bias has been outlined in a conceptual model (Figure) (5).
Statistically significant positive results have a higher profile of dissemination versus
statistically non-significant results. For example, publication bias exaggerated the estimate of
an intervention’s effectiveness by 32% (range: 11-69%), on average in a recent meta-analysis
(6). An evidence-informed policy-maker or healthcare practitioner may therefore make

inappropriate health policy or clinical decisions based on incomplete information from the



published literature. This may lead to wasting limited health resources and inappropriate care
of patients.

Many examples of the consequences of publication bias have been documented (5).
In one case, a trial showed that acute myocardial infarction patients treated with class 1-
antiarrythmic drugs were significantly more likely to die than those in the placebo group.
Due to commercial reasons, the trial was stopped early and its results were never published
or disseminated. The use of these drugs continued on for another 10 years until two larger
trials were subsequently published, confirming that these drugs were associated with
increased mortality (7;8). It has been estimated that between 20,000 and 70,000 additional
deaths were observed because this evidence was never fully disseminated to healthcare
practitioners prescribing these drugs (7). The lack of dissemination of the early trial
potentially contributed to some of these deaths.
Ways of categorizing publication bias

A recent SR examined bias and confounding that can occur during a SR (9). Eight
different types of publication bias were identified, including full study publication bias
(5;10), grey literature bias (5;11), funding bias (12;13), time-lag bias (5;14), abstract to full
publication bias (5;15;16), place of publication bias (5), country of conduct bias (5), and
language bias (5). In this review, my colleagues and I provided a glossary of definitions
(Table 1) and summarized the evidence for the different types of publication bias (Table 2).

According to some researchers, another form of publication bias is outcome reporting
bias (17). Outcome reporting bias happens when changes occur between primary outcome(s)
reported in the protocol versus those reported in the final publication (18) or when studies
measuring multiple outcomes only report those outcomes that were statistically significant

(5). Full study publication bias occurs when an entire study is not published while outcome



reporting bias occurs when outcomes that are non-statistically significant are not published.
The focus of my thesis is on full study publication bias of SRs.

Evidence for publication bias has been previously classified as being either direct or
indirect (5;19). Direct evidence of publication bias comes from researchers admitting the
occurrence of publication bias. This information can be obtained through surveys,
retrospective cohort studies of registered or funded studies, and experimental studies
examining the proportion of studies being accepted or submitted based on the direction or
strength of the study results (5). Indirect evidence consists of a higher proportion of positive
results or larger effect sizes in small studies in the published literature (5). This evidence is
indirect because the true proportion of positive results or large effect sizes for the body of
literature that the sample came from is unknown.

Indirect publication bias: Proportion of positive results in the published literature

Sterling (a Canadian researcher) and Smart were among the first to provide indirect evidence
of publication bias in 1959 and 1964, respectively. They demonstrated that there were a
larger proportion of positive studies published in psychology and education journals than
studies with negative or non-statistically significant results (20;21). Sterling updated this
research in 1995 and found similar results to those reported previously (22). These results
have been confirmed by other studies across medical, social science, and behavioural science
research areas (23-30).

Direct publication bias: Surveys of investigators

Surveys of peer reviewers and investigators have consistently found that statistically
significant positive studies are more likely to be submitted for publication and accepted for
publication (31-35). In one of these surveys, corresponding authors of over 2,400 reports of

RCTs were sent a postcard survey asking whether they had any unpublished trials and if so



how many (1). A second more in-depth mail-based survey was sent to clinical trialists, to
gather specific information on each identified unpublished trial. Questions included whether
statistical significance in favour of the treatment of interest was achieved and reasons for not
publishing the trials. Results showed that 14% of unpublished trials favored a new therapy
compared to 55% of published reports (p-value <0.001). These results were consistent across
studies conducted within the social science, psychology, and medical disciplines (31;33-35).
Direct publication bias: Retrospective cohort studies

The retrospective cohort is a useful study design to examine bias. In a traditional
retrospective cohort design, data is reconstructed about persons at historical time intervals.
The current status of members within this sample is determined for a condition (e.g., death).
Levels of past exposure to risk factors are identified for subsets of the sample. Through
analysis, the relationship between past exposure and outcome(s) are determined (36).

At least six retrospective cohort studies of publication bias at the individual study
level have been conducted (14;37-43). In these retrospective cohort designs, the publication
status of research proposals submitted to either research ethics boards or national funding
agencies was determined. Instead of following people, these studies followed studies (e.g.,
RCTs) over time to determine the relationship between exposures (e.g., statistically
significant results, funding status, type of study design) and outcomes (e.g., published versus
unpublished). Major findings from these studies included that 1) investigators, peer
reviewers, and editors contributed to the existence of publication bias, 2) investigator
preferences (e.g., negative results, lack of interest) was the dominant reason for not
publishing clinical trials and observational studies, 3) positive results were more likely to get
published [49], 4) funded studies as opposed to unfunded studies were more likely to be

published, and 5) those with multiple data collection sites were more likely to be published.



Direct publication bias: Experimental studies
Publication bias has been examined in at least two experimental studies (44;45). In both
studies, similar manuscripts with positive and negative findings were randomly submitted to
journals or peer reviewers to determine whether recommendations to publish the papers
differed. Both studies found the manuscripts with positive findings were more likely to be
accepted for publication.

The following is apparent from the literature of publication bias at the individual
study level: 1) publication bias comes in many forms, some less obvious than others, 2)
publication bias is a problem in many types of literature, and 3) there are different points in
the process from study proposal to final publication where bias can occur. The totality of
research at the individual study level can be used to examine publication bias at the SR level,
which will be discussed below.
Publication bias at the systematic review level
Very few studies have studied publication bias at the SR level. Only two studies have
examined indirect SR publication bias and one study has examined direct SR publication
bias. The results of these three studies will be described below.
Indirect publication bias: Proportion of positive results in published systematic reviews
In one study, the results of Cochrane reviews were compared with SRs published in four
general medicine journals and four specialist journals (46). Sixty-nine pairs of Cochrane and
journal meta-analyses including at least five controlled clinical trials with binary endpoints
were analyzed. The results indicated that journal reviews reported more beneficial results
than Cochrane reviews, on average (p=0.007, McNemar's paired analysis).

In another study, a sample of 193 SRs published in the Database of Abstracts of

Reviews of Effectiveness (DARE) was examined to assess issues and methods relevant to



publication bias (5). SRs were only included if they met DARE’s strict criteria. For example,
the SR had to have a clear question, appropriate literature search, explicit inclusion/exclusion
criteria, and appropriate synthesis of results.

This study examined many factors, such as the number of reviews that searched for
and included unpublished studies, and had significant/positive, non-significant/negative, or
unclear conclusion statements (5). These factors were compared by whether the SR
performed a meta-analysis or did not perform a meta-analysis. The results indicated that
searching for unpublished material, discussing publication bias, and assessing publication
bias was more commonly reported in meta-analytic reviews than narrative reviews.
Furthermore, there were a higher proportion of meta-analytic reviews with positive
conclusions compared to narrative reviews (68% vs. 42%).

Direct publication bias: Survey of individual-patient data meta-analysts

One study examined publication bias of SRs by interviewing authors of 38 individual patient
data (IPD) meta-analyses of cancer-related topics (47). The researchers found that
statistically non-significant results took longer to publish and were published in lower impact
journals than statistically significant results. Although informative, the generalizability of
this study is limited because IPD meta-analyses account for a small minority of SRs and the
included meta-analyses were only within a specific clinical content area.

It is apparent that SR publication bias is under-explored from the literature reviewed
above. The studies that examined indirect SR publication bias included a small sample of
SRs with strict inclusion criteria, limiting their generalizability (5;46). Furthermore, research
examining publication issues surrounding the more common aggregate data SR might find

differing results than the study examining IPD meta-analyses (47). Through my thesis, I



aimed to examine publication bias of SRs using a broad spectrum of reviews across many
different research areas, such as population health.
Relation to population health
According to Dunn and Hayes, population health is “the health of a population as measured
by health status indicators and as influenced by social, economic, physical environments,
personal health practices, individual capacity and coping skills, human biology, early
childhood development, and health services” (48). The Public Health Agency of Canada
identifies population health as “a key concept and approach for policy and program
development aimed at improving the health of Canadians” (49). A population health
approach involves 1) the determinants of health (50), 2) multi-disciplinary teams, theories,
and methods (51), 3) intersectoral collaborations beyond the health sector (52), and 4)
evidence-informed decision-making (49). The overall goal of a population health approach is
to improve the health and well-being of the entire population (48) and reduce inequities,
which can be defined as unfair systematic differences in one or more aspects of health across
socially, demographically, or geographically defined groups of the population (53;54).

Health policy-makers have little time to effectively keep up with the literature. SRs
offer a convenient way for them to keep up-to-date with the current evidence. As such,
population health policy-makers increasingly view SRs as a useful decision-informing tool
(55-57). The increased utility of SRs has probably contributed to an increase in their
publication rates. A recent estimate suggests that 2500 new SRs are published annually in
English in MEDLINE (58). This is about 166 times the rate reported in 1991 (59) and is
likely an underestimate of the number of SRs being conducted and published annually.

It can be argued that publication bias of SRs on population health topics may lead to

increased detrimental effects, as their results apply to the broad determinants of health and



have the potential to affect large numbers of individuals in the population. Reasons for
publication bias in population health research include vested interests (e.g., passive smoking
and the tobacco industry) (60;61), and withholding information due to government
suppression (62). A recent systematic review of population health injury prevention
programs for children indicated that this body of evidence might be affected by publication
bias because interventions with favourable results were more likely to be pubilshed (63).
This indicates that publication bias of SRs is an important issue for researchers working
within population health as well.

If SR publication bias exists, this may invalidate 1) the SRs themselves, 2) clinical
practice guidelines, decision analyses, patient decision aids, and policy briefs, as SRs are
often an important building block to their development, and 3) healthcare and policy
decisions affecting individuals and entire populations. SR publication bias may also
influence primary research, as SRs are often used to justify research at the individual study
level (e.g., RCTs) (64). Through my thesis I provided insight into the extent of SR
publication bias through the following: 1) a conceptual model that explored the publication
process of SRs and its susceptibilities to publication bias, 2) a cross-sectional study of 296
SRs (paper 1), 3) an international survey of 625 corresponding authors of published SRs

(paper 2); and 4) a retrospective cohort study of 411 Cochrane protocols (paper 3).



Figure: The impact of publication and related biases
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Table 1: Glossary of publication bias definitions

Type of publication bias Definition

Full study publication bias Occurs when investigators, reviewers, and editors submit
or accept manuscripts for publication based on the
direction or strength of the study findings [7].

Grey literature bias Occurs when the results reported in journal articles are
systematically different from those presented in other
reports, such as working papers, dissertations, or
conference abstracts [5].

Funding bias Biases in the design, outcome, and reporting of industry-
sponsored research to show that a drug shows a favorable
outcome [22].

Time-lag bias Occurs when the speed of publication depends on the
direction and strength of the trial results {80].

Abstract to full publication bias | Occurs when the full publication of studies that have been
initially presented at conferences or in other informal
formats is dependent on the direction and/or strength of
thetr findings [5].

Place of publication bias Occurs when a journal is more enthusiastic toward
publishing articles about a given hypothesis than other
journals because of editorial policy or readers’ preference

[41].
Country of conduct bias Occurs when the country of publication is associated with
the strength or direction of research findings [5].
Language bias Occurs when languages of publication depend on the

direction and strength of the study results [81].

Source: Tricco AC, Tetzlaff J, Sampson M, Fergusson D, Cogo E, Horsley T, Moher D. Few
systematic reviews exist documenting the extent of bias: a systematic review. J Clin
Epidemiol. 2008 May;61(5):422-34.
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Chapter 2: Conceptual model

Introduction

The process of conducting a SR is based on the “evidence-based practice” theory (1).
Evidence-based practice can be defined as an approach that decision-makers use to base their
decisions on the best available, most scientifically sound evidence (2). This theory might
have gained popularity in recent years because evidence suggests that decisions focused on
the results of individual studies may be misleading due to bias in their conduct (3). SRs can
be used as a tool to interpret the results of individual studies within the context of global
evidence (4). As such, SRs have become increasingly important within healthcare. For
example, SRs can provide the evidence-base for policy briefs, patient decision aids, and
clinical practice guidelines (4). SRs are central to knowledge translation, bridging the gap
between research and decision-making (5).

Due to the increased utility of SRs, there has been an exponential increase in the
number of SR publications within healthcare (6). However, bias that can occur during the
publication of SRs is under-explored. A conceptual model could be used to further
understand the publication process of SRs and its susceptibilities to bias.

Conceptual models represent the relationship between logical, analytical or empirical
components of a process or system (7). They have been used extensively in healthcare to
further the understanding of causal pathways. In order to explain the publication process of
SRs and examine how it can be permeated by publication bias, a conceptual model was
developed using information from the literature reviewed for the background section of my

thesis and from data derived from one-on-one interviews.
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Methods

Literature searches were first conducted to gain a better understanding of the publication
process for individual studies (e.g., randomized trials, cohort studies), as well as for SRs. A
draft conceptual model was derived as a starting point for the interviews. One-on-one
interviews were then conducted with systematic reviewers (i.e., those who conduct SRs)
between November 2006 and August 2007 and the conceptual model was modified as
necessary. Differences between data from the literature search and the interviews were noted.
Ethical approval was obtained from the Children’s Hospital of Eastern Ontario’s Research
Ethics Board (Appendix A).

To select the interviewees, a purposeful convenience sample (8) of systematic
reviewers who had experience with published and/or unpublished SRs was obtained. The
participants were researchers and/or healthcare practitioners from Ottawa, Toronto, and
Hamilton, all in Ontario, Canada. These geographical regions were selected to obtain a
heterogeneous sample with respect to disciplinary backgrounds and employers. Recruitment
was continued until content saturation occurred (i.e., when no new material was obtained)
(8).

A semi-structured questionnaire was developed based on literature searches and from
consultation with experts in SR methodology and qualitative research. All aspects of SR
execution were examined; from the need to conduct SRs to their respective impact. The
consent form and interview guide can be found in Appendix B.

Prior to conducting the study interviews, mock interviews were conducted by the
interviewer (ACT) and two individuals with experience with SRs and qualitative research.
This ensured that the interviewer asked clear, concise, and relevant questions. Information

from this exercise was used to modify the interview guide accordingly.
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Participants were sent four definitions related to SRs via email prior to their
interview. A SR was defined as “a study that aims to summarize research and includes
explicit methods (e.g., search terms, inclusion/exclusion criteria) (6;9). Data may be meta-
analyzed or qualitatively synthesized”. For the purpose of the interview, clinical practice
guidelines and health technology assessments (e.g., cost-effectiveness analyses) that begin
with a systematic review were included A published SR was defined as “a systematic review
reported in one or more journal articles, monographs, books, or chapters in books, available
in medical libraries, in documents available from a public archive or in press at the time of
questionnaire completion (10).”. Unpublished SRs were “completed reviews (i.e., results
summarization, and manuscript write-up has been completed) that have not been reported in
any of the media described above™”. An update was “a discrete event aiming to search for and
identify ‘new evidence’ to incorporate into a previously completed systematic review” (11).
These definitions ensured that the interviewee understood the terms used during the
interview. They were reviewed at the beginning of the interview to ensure concept
comprehension.

Confidential, semi-structured, one-on-one interviews were conducted with all
participants. Depending on the length of the interviewee’s responses, the interviews lasted
between 25 and 45 minutes. Written informed consent was obtained at the beginning of the
interview (Appendix B). For interviews conducted over the telephone, the consent form was
signed and mailed to the interviewer at a later point in time. The interviewer took notes
during all interviews, which were audio taped and transcribed. The interviewer contacted the
interviewees whenever clarification on responses was required.

Transcripts were content analyzed by one investigator (ACT) to develop coding

categories and themes. Through an iterative process, a single coding scheme was developed
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and used to code all interviews. The coding scheme was evaluated by another investigator
(DM), to ensure its validity.

During the analysis, common themes emerged after reviewing all content. A tree
structure was used to develop over-arching themes. The number of interviews by theme and
the number of themes covered by each interview were counted.

Results

Interviewee characteristics:

Ten participants were interviewed. They had been conducting SRs for 6 to 20 years and
participated in a median of 11 published and 2 unpublished SRs (Table 1). All had at least
one university degree and the majority of the participants were female.

Overview of the conceptual model:

It was assumed that the publication process, dissemination, and utilization for SRs
within healthcare involves the following seven steps: 1) conceptualization of the issue or
problem to be examined by the SR, 2) review protocol, 3) review implementation, 4)
dissemination of the review’s results (e.g., via conferences or publications), 5) uptake of the
research by individuals or groups (e.g., healthcare practitioners, medical societies), 6) policy
or clinical impact (e.g., use of evidence within clinical practice guidelines, press releases,
consumer websites), and 7) the effect of the SR results on health outcomes over time (e.g.,
improved health of the population, decreased rich-poor gap; Figure). Individuals or groups of
individuals with influence on the publication process include 1) systematic reviewers, 2)
journal editors and/or peer reviewers, 3) funding organization(s), 4) and the public (e.g.,
consumers, patients).

The different types of publication bias that could influence the publication process

have been summarized in a recent systematic review (12). They include full study
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publication bias (13;14), grey literature bias (13;15), funding bias (16;17), time-lag bias
(13;18), abstract to full publication bias (13;19;20), place of publication bias (13), country of
conduct bias (13), and language bias (13). The next few sections will describe how the the 7
steps of the conceptual model are populated.

Influence of systematic review characteristics on the publication process (Steps 1-3):

SR characteristics can affect the publication process from conceptualization to review
implementation. Characteristics leading to a higher likelihood of being published include if
the study (or SR) has funding (10;21), private funding (16;17) (e.g., commercial industry)
statistically significant positive results (10;21-24) (e.g., full study publication bias, abstract to
full publication bias, time lag bias), and type of study design (or types of study designs
included in the SR, for example observational studies versus experimental studies) (21).

A SR may also be susceptible to publication bias if only published studies are
included or if evidence of publication bias is observed (e.g., through a funnel plot) (25).
Other factors potentially affecting the publication process of SRs include: number of
participants (or number of included studies for SRs) (10;21), risk of bias (i.e., study quality)
(26), the SR topic (13), assessment of heterogeneity (13), inclusion of unpublished material
(13), inclusion of material in languages other than English (e.g., language bias) (13), ability
to conduct meta-analysis (13), assessing publication bias in the SR itself (13), and the nature
of the reviewers’ conclusions (e.g., positive) (13;26).

Of these factors, the interviewees mentioned nature of results as a reason for not
submitting their SRs for publication. In addition, proprietary information, lack of rigor in the
individual studies or the review, and difficulty obtaining funding for SRs were barriers to

publishing SRs. Conversely, facilitators to publishing a SR included high quality of the SR,
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ability to conduct meta-analysis, including a large number of studies, and having a clinically
relevant/important or controversial SR topic (Table 2).

SR characteristics hindering publication that were brought up by the interviewees and
not identified through the literature search included that another SR on the same topic was
identified after the review begun, the review being too broad, that some SRs are not done for
publishing purposes (e.g., reviews conducted for decision-making, such as the Common
Drug Review of the Canadian Agency for Drugs and Technologies in Health), and having to
update the review prior to publishing (Table 3). For example, when asked why their SR was
unpublished, the interviewee replied “When we actually got into the literature we realized
how much had already been done by way of systematic reviews. We ended up having to
change paths and we ended up doing a review of reviews ...and that too remains
unpublished”. Another interviewee stated “That’s one of the challenges we always have with
the peer-reviewers. You do an AHRQ [Agency for Healthcare Research and Quality] review,
finish the report, and by the time you’re ready to publish the papers, you’re already almost a
year behind.”

Influence of systematic reviewers on the publication process (Steps 1-5):

Systematic reviewers can influence all stages of the publication process except for the impact
and health outcomes stages. Factors that may be associated with an increase in unpublished
SRs include lack of time (26), language barriers (13), characteristics of the investigative (or
SR) team (e.g., international co-authors with little SR expertise may lead to a longer time to
publication) (26), gender of the first or corresponding author (10), country where the SR
team is based (13) (e.g., country of conduct bias), and lack of motivation or incentives (e.g.,
SRs are not recognized as being a unique research endeavour by all organizations).

According to interviewees, the most common reason for not publishing SRs was lack of time.
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When asked why their SR was not published one respondent replied “Because it’s not
finished and I don’t have a lot of time to finish it; I’'m very busy” and another stated “Time.
Not having the capacity to just go with it. Priorities — other things — get in the way.” The
most common facilitator to publishing SRs was working with a team with expertise in SRs.
One respondent replied “I think it’s been accessibility, so when you’re working with groups
like the Cochrane group and you have deadlines and people are there to support that process
it’s a lot easier”.

Systematic reviewer characteristics hindering publication, which were brought up by
the interviewees and not identified through the literature search, include lack of guidance on
the methods, having a workplace that does not conduct SRs, having a first author or
corresponding author who is a healthcare practitioner, and not having synthesis skills.
Contrastingly, having support with the methods, knowing the format of journals, and having
relationships with journals (e.g., knowing journal editors, publishing frequently with a
particular journal) were facilitators to publishing SRs that were identified by the
interviewees, but not identified in the literature. When asked about what facilitates the
publication of SRs one interviewee responded “I don’t know, you need support with your
methods...”. When asked about the barriers to publishing another responded “I think in
general although systematic reviews are systematic per say, there’s still not a lot of evidence
on how to do systematic reviews. Although there’s guidance it’s still pretty open to
interpretation. The guidance is fairly open to interpretation. I think in some cases it’s sort of
convoluted the field.”

Influence of journals, journal editors and peer reviewers on the publication process (Steps 4

and 5):

25



The journal, journal editors and peer reviewers can influence the dissemination and uptake
stages of the publication process. Factors associated with the publication of SRs brought up
by the interviewees and identified through the literature searches included the receptiveness
of the study (or SR) topic (13) (e.g., place of publication bias). Other factors not identified
through the literature included receptiveness of the journal, journal editors, and peer
reviewers towards SRs in general, space limitations in journals, the fact that some journals
have a time-consuming publishing process, and format of the journal (e.g., online formats
might facilitate publication).

The two most commonly reported barriers to publishing SRs were that the journal or
peer reviewer(s) may not understand SRs or see the importance of SRs and space limitations
in journals. One interviewee replied “There are certain journals where they just don’t see the
value [of SRs], despite many of the papers that make up the systematic review being
published in those journals”. Another stated “I think some of the challenges about publishing
SRs in paper-based journals are about the length issues...So one issue is space.”

Influence of the funding organization on the publication process (Steps 1-2 and 3-4):

The funding organization can influence the conceptualization, study protocol, study
implementation, and dissemination of results stages. From research at the individual study
level, evidence suggests that published studies with commercial funding are more likely to
have statistically significant positive results (e.g., funding bias) (16;17). It is plausible that
such is the case for SRs. Interviewees mentioned lack of funding as being a barrier and
having funding as being a facilitator to publishing SRs (Table 2).

Influence of the public on the publication process (Steps 1, 5, 6):

The public (e.g., consumers) can affect the study proposal by influencing research topics

examined by systematic reviewers and the uptake of research by decision-makers (e.g.,
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through lobby groups). Interventions affected by publication bias may have a greater chance
of being used at the population level if commercial companies support the public (e.g.,
pharmaceutical companies who sponsor lobby groups without disclosing their financial
support). Interviewees regarded the public as being highly influential to the SR process; 50%
reported the public as being their main audience (Table 3). One interviewee replied “I’'m
most interested in collecting data for consumers and the general public...” while another
responded “...actually the consumer are a key target...”.
Uptake of systematic review results (Step 5):
If SRs affected by publication bias have a greater chance of being disseminated, then these
results will more likely be disseminated and perhaps used by decision-makers (13). It is in
this way that all the different types of publication bias can influence the uptake of SR results.
When asked about who uses the results of their SRs (i.e., their main audience),
interviewees reported health practitioners, policy-makers, funding organizations, researchers,
and the general public (Table 3). One replied “So if it’s the American College of
Rheumatology it would be rheumatologists, if it’s the Canadian Gastroenterology
Association it would be gastroenterologists, if it’s the American Pain Society that’s
sponsoring it, it would be pain specialists”. Another replied about their SRs “Individual
clinicians are interested in them as well, so we have quite a broad readership”.
Policy/clinical impact of systematic reviews (Step 6):
SR publication bias can affect the policy/clinical impact if they are more widely
disseminated than SRs not affected by publication bias (13). It is in this manner that the types
of publication bias that influenced the uptake of results will also influence the policy or
clinical impact of SRs. When asked about the impact of SRs, interviewees felt that SRs used

in clinical practice guidelines had higher impact, as were SRs directly used for policy-
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making (Table 5). One replied “We didn’t make the policy decisions but the decisions were
based on the information we provided. So there would be a lot of impact if a drug was not
funded on the basis of our information or our assessment of the evidence” and another stated
“Sometimes they [policy-makers] might not use the information to make the decision but
they considered the information in the decision-making process”.

Effect on health outcomes (Step 7):

SR publication bias can affect health outcomes if SRs of interventions with favourable
results are more widely disseminated than SRs without favourable results (13). It is in this
manner that the types of publication bias that influenced the uptake of results and policy or
clinical impact of SRs will also affect health outcomes.

Discussion

This is the first conceptual model to examine the publication process of SRs and determine
how publication bias can influence it. It was assumed that there are seven steps in the
publication process of SRs within healthcare: 1) conceptualization of the issue or problem to
be examined by the SR, 2) review protocol, 3) review implementation, 4) dissemination of
the review’s results, 5) uptake of the research by individuals or groups, 6) policy or clinical
impact, and 7) the effect of the SR results on health outcomes over time. From the literature
searches and one-on-one interviews, it is clear that the different types of publication bias can
permeate any point in the publication process (Figure).

If SRs affected by publication bias have a greater chance of being published, then
these results will more likely be disseminated and perhaps used by decision-makers. It is in
this manner that the first steps of the publication process of SRs (from conceptualization to
dissemination) can affect the last steps of the process (from policy/clinical impact to health

outcomes). SR characteristics, systematic reviewer characteristics, the journal, journal
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editors, and peer reviewers influence the first steps of the process from conceptualization to
dissemination, and can therefore impede or facilitate the entire publication process.

The interviewees reported more factors influencing the publication process than were
identified through the literature searches. For example, facilitators to publishing SRs reported
by the interviewees that were not identified included reporting guidelines for SRs and
knowing the format for journals. A barrier to publishing SRs that was not identified through
the literature searches included the lack of recognition of SRs by academia, which was
reported by one of the interviewees.

This study has some limitations. Only a small sample of individuals was interviewed,
however, their SR experiences were broad and extensive and they identified more factors
than were identified through the literature searches. In addition, the interviewee’s responses
were anecdotal. Due to financial constraints, only one researcher coded all interviews, which
may have resulted in bias.

Increased knowledge of the importance of publishing SRs regardless of their
characteristics may surmount publication bias of SRs. This could be achieved by educating
systematic reviewers, peer reviewers, and journal editors about the importance of SRs in
general. Other possible solutions include having an online open-access journal dedicated to
only publishing the results of SRs including SR updates across all areas of healthcare (i.e., a
general purpose journal), and ensuring that academic institutions realize the importance of

SRs for academic endeavours.
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Table 1: Interviewee characteristics

Participant # | Gender | Degree(s) # years # published # unpublished
conducting SRs SRs SRs
1 F PhD 9 20 2
candidate
2 F MD, PhD 6.5 0 25
3 F MSc 10 7 2
candidate
4 F MD, MSc | 20 30 0
5 M PhD 12 35 4
6 F PhD 10 25 5
candidate
7 F PhD 13 10 0
candidate
8 M PhD 6 8 1
F MD 15 6 2
10 M MD, PhD 15 12 1

Abbreviation; SRs (systematic reviews).
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Table 3: Factors identified by interviewees and the literature search by

categories of the conceptual model (Steps five to seven)

Question # [details]

Response

# interviewees
responding

7
[Audience]

Consumers/general public/patients
Health practitioners
Policy-makers

Funding organizations
Researchers

Educators

Journal clubs*

Librarian professionals*

Medical societies

(=

8
[Impact]

Not well-evaluated

Has been evaluated

Clinical practice guidelines

Press releases

Consumer websites*

Used for policy making

Impact factor

Been asked to write editorials
Government changed their policy

—_ = L N = W N NN = = e N e ] = N

Note: * These topics were identified through the interviews and not through the

literature search.
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Appendix

A: Ethics approval for interviews

. Children’s Hospital of Eastern Ontario
Centre hospitalier pour enfants de l'est de I'Ontario

CHEO RESEARCH ETHICS BOARD APFROV

H

Principal Investigator: Dr. David Moher
Proposal Number: #06/60X
Protocol Title:  Systematic Review Publication Bias: One-on-one Interviews
Department or PSU:  Chalmers Research Group
Approval date:  September 9, 2006
Valid Until:  September 8, 2007

Documents reviewed and approved: Research protocol submitted August 30, 2006

This is to notify you that the Children's Hospital of Eastern Ontario Research Ethics Board has granted
approval to the above named research study on the date noted above. Your project was reviewed under the
expedited stream, which is reserved for projects that invelve no more than minimal risk to human subjects.

During the course of the research, no deviations from, or changes to, the protocol or consent form may be
initiated without prior written approval from the REB. Further, investigators are asked to report the
following to the REB:

»  Proposed changes to the study procedures (including the recruitment strategy, inclusion criteria, etc.);
e Concemns or issues that arise in conducting the research;

e  Changes to the consent documents and advertisement notices;

s Changes to the investigators who assume responsibility for the study; &

s Ananaual report.

Wishing you success in your project.
Regar

ol

7. Carole Gentile, C.Psych.
Chair. Research Ethics Board

CG/smeh 09/09/2006
c.c. Pat Brazeau, Manager, CHEO RI /
Andrea Tricco, Chalmers Research Group

This is an official document. Please retain the eriginal for your file ] version 1172003
401 Snych Road, Qeawa, ON KiH 8Lt, Canada 401, chernin Sevyth, Ottawa (ON) KiH 8LI, Canada
Tel:(613) 737.7600  www.cheoon.ca Tél:(613) 737-7600 www.cheaonca
oking o dfference in the lves of children and youth faire une diférence dans lo vie des enfons et des cdolestents
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Appendix B: Interview consent form and interview guide

Interview Consent Form
Title of Study: Systematic review publication bias
Principal Investigators: David Moher, Andrea C. Tricco

Purpose: The purpose of this research is to describe and quantify systematic review
publication bias. This survey is a part of a PhD dissertation at the University of Ottawa and
will be published in peer review journals.

Procedures: We wish to interview you about your published and unpublished systematic
reviews, reasons why some reviews are not published, and the barriers and facilitators of
publishing systematic reviews. The interview will be conducted either in person or over the
telephone at a time that is convenient for you. The interview may last 45 minutes to an hour
and will be tape recorded in order to help the researchers interpret the information accurately.

Risks and Benefits: There are no known risks to you as a participant.

Rights of participant: You are under no obligation to participate in the study and you may
withdraw at any time without any repercussions. Research staff will respect your wish to stop
the interview at any time. You have a right not to answer any question(s) you so choose. The
information collected during the study will be kept confidential. The audiotape will be erased
once the transcript has been verified. You will have the opportunity to both review and
comment on a draft of the results.

Consent: Please check the appropriate boxes:

Do you agree to be interviewed? __Yes __No
Do you agree to the interview being audio taped? __ Yes __No
Do you agree that any material from the interview may be used in presentations/ publications
as long as you are not identified by name? __Yes __No
Do you agree to the transcript being kept for a maximum of 5 years? _ Yes __No
Do you wish to receive a copy of any reports resulting from the research? __ Yes _ No
If clarification is required following your interview, may we contact you? __ Yes __No
Printed name: Date:
Signature:
May we contact you if we require clarification on your answers? __Yes __No
If ‘yes’, please provide your name and contact details so that you can be contacted:
Telephone:
Email:

If you have any additional questions about this study, please call Andrea Tricco (416-483-
5034).
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Interview Guide:
Prior to the interview, the following definitions will be sent to the participants via email:

A systematic review refers to a study that aims to summarize research and includes explicit
methods (e.g., search terms, inclusion/exclusion criteria, etc). Data may be meta-analyzed or
qualitatively synthesized.

A published systematic review refers to systematic reviews reported in one or more journal
articles, monographs, books, or chapters in books, available in medical libraries, in
documents available from a public archive or in press at the time of questionnaire
completion. For example, a Cochrane review would be considered a published systematic
review, as it is available on a public archive through the Internet.

Unpublished systematic reviews are completed reviews (i.e., results summarization, and
manuscript write-up has been completed) that have not been reported in any of the media
described above.

An update refers to a discrete event aiming to search for and identify ‘new evidence’ to
incorporate into a previously completed systematic review.

Systematic reviewer details:

Time of interview, date, and place:
Systematic reviewer:
Systematic reviewer’s degree:
Systematic reviewer has been conducting reviews for years
Systematic reviewer has published and unpublished reviews

Interview questions:

1. Tell me a bit about your experience with publishing systematic reviews.

Probes: what do you remember the most about your first one? Was it challenging? What
drew you into the systematic review field? "

2. Why are some of your systematic reviews not published?
Probes: Were any of your unpublished systematic reviews Cochrane reviews?

3. Of these reasons, which was the most significant, in your opinion?
Probe: reiterate the reasons that they provided.

4. Which factors make publishing systematic reviews easier?
Probe: what are the facilitators? Are these different between Cochrane and non-Cochrane?

5. What makes publishing systematic reviews difficult?
Probe: what are the barriers? Are these different between Cochrane and non-Cochrane?

6. What drives you to perform a systematic review?
Probe: does this differ between Cochrane and non-Cochrane?
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7. Who is the target audience for your systematic reviews?
Probe: does this differ between published and unpublished reviews? Cochrane and non-
Cochrane? How do you know that they’ve actually used them?

8. In your opinion, what is the impact of your systematic reviews?
Probe: does this differ between published and unpublished reviews? Cochrane and non-
Cochrane? Have your reviews been included in guidelines or HTAs?

9. Do you believe that systematic reviews should be updated?

Probe: if yes, how and when? Should the process differ for Cochrane and non-Cochrane?
Should updated systematic reviews be published? Would you use a tool (e.g., a decision tree)
to help you decide whether systematic reviews should be published or not?

10. From your perspective, who is responsible for updating systematic reviews?
Probe: examples include the original systematic reviewers, journal editors, etc.

11. In your opinion, do you think that the publication process would be different for
systematic reviews that mainly focus on population health research versus conventional
medicine research and/or other types of research (e.g., complementary and alternative
medicine).

Probe: describe what is meant by a population health review versus other types of reviews.
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Abstract

Objectives: To determine which factors predict favorable results and positive conclusions in systematic reviews (SRs) and to assess the

level of agreement between SR results and conclusions.

Study Design and Setting: A sample of 296 English SRs indexed in MEDLINE (November, 2004) was obtained. Two investigators
independently categorized SR characteristics, results, and conclusions. Descriptive analyses and logistic regression predicting favorable
results (nonstatistically significant and statistically significant positive) and positive conclusions were conducted. The level of concordance
between results and conclusions was assessed using a weighted-kappa statistic.

Results: Overall, 36.5% of the SRs had favorable results, increasing to 57.7% for Cochrane and 64.3% for non-Cochrane reviews with
a meta-analysis of the primary outcome. Non-Cochrane reviews with a meta-analysis of the primary outcome were twice as likely to have
positive conclusions as Cochrane reviews with such an analysis (P-value <0.05). The weighted kappa for agreement between SR results
and conclusions was 0.55. It was lower for Cochrane (0.41) vs. non-Cochrane (0.67) reviews.

Conclusion: SRs including a meta-analysis of the primary outcome may be affected by indirect publication bias in our sample. Dif-
ferences between the results and conclusions of Cochrane and non-Cochrane reviews were apparent. Further research on publication-related

issues of SRs is warranted. © 2009 Elsevier Inc. All rights reserved.

Keywords: Systematic review; Meta-analysis; Research methodology; Bias; Publication bias; Cross-sectional study

1. Introduction

Publication bias occurs when “investigators, reviewers,
and editors submit or accept manuscripts for publication
based on the direction or strength of the study findings”
[1]. Studies with particular characteristics (e.g., statistically
positive results, large effect sizes) are more likely to be
published than those without these characteristics |2]. The
consequences of publication bias are severe; a recent
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meta-analysis has shown that publication bias exaggerated
the estimate of antidepressant’s effectiveness by 32%, on
average [3].

Cross-sectional samples of the published literature have
found that the proportion of statistically positive results in
individual studies (e.g., randomized controlled trials
[RCTs]; observational studies) ranges from 35% to 97%,
depending on the sample used [4—12]. Only a few studies
have examined the proportion of statistically positive re-
sults and conclusions in systematic reviews (SRs). In one
study, 60% of the 193 included reviews had positive con-
clusion statements, whereas 13% had negative conclusions
{13]. Only 17% assessed for publication bias and 27% in-
cluded unpublished material [13]. Another study found that
SRs published in traditional journals reported more benefi-
cial results compared to those published in the Cochrane
Database of Systematic Reviews (P = 0.007) [14].

These studies provide indirect evidence of publication
bias because factors other than publication bias may have
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What’s new?

1. Indirect evidence of publication bias occurs when
a large proportion of the published literature has
positive results and conclusion statements. Few
studies have examined indirect publication bias of
systematic reviews using a broad sample of sys-
tematic reviews and a variety of characteristics pre-
dicting the occurrence of positive results and
conclusions.

2. In a sample of 296 systematic reviews published in
English in MEDLINE, the proportion of published
results and conclusions was about 1/3. This in-
creased to approximately 2/3 for systematic re-
views with a meta-analysis of the primary
outcome, indicating that these reviews may be af-
fected by indirect publication bias.

3. Non-Cochrane reviews versus Cochrane reviews
were twice as likely to have positive conclusions.
However, Cochrane reviews had a lower level of
agreement between their results and conclusion
statements. This suggests that differences exist be-
tween the results and conclusions of Cochrane and
non-Cochrane reviews.

4. Future research examining publication issues sur-
rounding systematic reviews is warranted, such as
a survey examining the frequency of unpublished
systematic reviews and a retrospective cohort study
of factors associated with the time to publication of
systematic reviews.

led to a higher proportion of studies with statistically pos-
itive results and positive conclusions [13]. For example,
in individual studies it may indicate that the sample
included studies with high power (e.g., included a large
number of participants), which were able to show a true dif-
ference of the null hypothesis [15]. For SRs, it may indicate
that the individual studies included had high power. Previ-
ous research examining indirect publication bias for SRs
used a specific sample of SRs (e.g., SRs reported in four
general medicine journals and four specific medicine jour-
nals [14]) and only examined a few “predictors” (i.e., SR
characteristics that predict positive results and conclu-
sions). Furthermore, only one independent investigator cat-
egorized the results and conclusions in these studies.
Indirect evidence of SR publication bias is particularly
important, as decision makers increasingly rely on SRs
[16,17]. If evidence of SR publication bias exists, this
may influence the utility of SRs. We aimed to examine
a broad spectrum of “predictors” to determine which SR
characteristics were associated with favorable results and
positive conclusions and to determine the level of

concordance between the results and conclusions in this
sample of SRs using a large sample of all SRs published
in MEDLINE in November 2004.

2. Methods
2.1. Sample of SRs

We identified a sample of SRs indexed in MEDLINE
(November 2004) and published in English. The methods
of ascertaining this sample have been described elsewhere
[18]. Briefly, the SRs were identified through a modified
version of Montori’s strategy (see Appendix A on the jour-
nal’s web site at www.elsevier.com) [19]. Two independent
reviewers (A.C.T., J.T.) first screened the citations (i.e., ti-
tles and abstracts) from the literature search. Subsequently,
one reviewer screened full-text articles with a second re-
viewer screening a 10% random sample. Eligibility was de-
termined using the following definition of a SR: “the
authors’ objective was to summarize evidence and the arti-
cle described explicit methods™ [18]. The report was ex-
cluded whenever it was clear that the authors’ intent was
to conduct a literature review instead of a SR. For the cur-
rent study, reviews of non—health-related topics were
excluded.

2.2. Categorizing the SRs

Characteristics of the SRs that may predict favorable re-
sults or positive conclusions were abstracted. The first
“predictor” was whether a meta-analysis was performed.
According to the Cochrane Handbook for Systematic Re-
views of Interventions, a meta-analysis is inappropriate if
the included studies in the SR are clinically diverse, meth-
odologically different, or statistically inconsistent [20]. As
such, SRs in this study were also categorized as whether
they assessed between-study inconsistency. Further predic-
tors included SR component study designs (e.g., experi-
mental, observational), Cochrane status (i.e., Cochrane or
non-Cochrane review), and funding source(s). Methodolog-
ical aspects of the SRs (e.g., assessment of publication bias,
eligibility criteria based on publication status, or language
of publication) were also assessed. All of these factors have
been associated with the publication status of SRs in previ-
ous research [13].

The primary SR outcome was sometimes reported by the
SR authors; however, in those cases where the primary out-
come was not stated, a decision-tree approach was used
[101; if available, the outcome highlighted in the title or ob-
jectives was considered the primary outcome. If this was
not available, the most serious outcome (e.g., mortality)
was chosen. If multiple interventions were present, we
chose the comparison with the “experimental” treatment
vs. placebo or standard of care for the primary outcome.

The results of the SRs were categorized based on the pri-
mary outcome (Fig. 1), which was determined as follows
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Fig. 1. Systematic review (SR) results*. Notes: *Point estimates and 95% confidence intervals. {“Unfavorable™ represents SR resuits favoring the control or
comparison intervention, while “favorable” represents SR results favoring the intervention of interest.

(using the example of a SR hypothesizing a benefit of an
intervention vs. a comparator): unfavorable, namely, there
is an effect in favor of the nonintervention comparator
(i.e., statistically significant negative with an associated
P-value =<0.05 and nonstatistically significant negative);
neutral (effect size between 0.95 and 1.05 and the confi-
dence interval (CI) crosses 1); favorable (i.e., nonstatisti-
cally significant positive and statistically significant
positive with an associated P-value =0.05); indeterminate
(i.e., not able to judge; e.g., the SR lists 10 primary out-
comes, all of which have different results) or noncompara-
tive (e.g., SRs of prevalence).

The conclusions of the SRs as stated in the abstract or
discussion section were categorized (using the example of
a SR hypothesizing a benefit of an intervention vs. a com-
parator) as: positive (i.e., authors stated that there is evi-
dence of effectiveness), negative (i.e., authors advised
against the use of the intervention or it was not recommen-
ded), neutral (no evidence of effectiveness or they reported
no opinion), indeterminate (i.e., stated that there is insuffi-
cient evidence or that more research is required), and non-
comparative [13].

A categorization guide was developed by the investiga-
tive team. To ensure that the guide was adequate it was pilot
tested using a separate set of articles. The guide was then re-
vised, as necessary (See Appendix B on the journal’s web
site at wwwe.elsevier.com). Two members of the team

independently categorized the entire sample of SRs
(A.C.T., J.T.). Discrepancies were resolved through discus-
sion or the involvement of a third member of the team
(D.M).

2.3. Statistical analysis

Data were analyzed descriptively in SAS using frequen-
cies and proportions. To determine whether any of the *“pre-
dictors” described above led to SRs with favorable results
and/or positive conclusions, a series of logistic
regressions were conducted for those SRs for which
a meta-analysis of the primary outcome was conducted.
The degree of concordance between the results and conclu-
sions of the SRs was examined using a weighted kappa and
its 95% CI [21]. To calculate a weighted-kappa statistic in
SAS, default weights are applied. Generally, close misses
(e.g., 1—2) are more heavily weighted than misses that
are further apart (e.g., 1—3) in SAS [22].

3. Results
3.1. Sample acquisition

A total of 1,046 records were identified and screened. Of
these, 758 full-text articles were obtained and 300 SRs met
the eligibility criteria for the previous study [18]. Four SRs
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N=296 included systematic reviews

Fig. 2. Study flow.

were excluded from the present study, as they were not
health related, leaving 296 SRs in our sample (Fig. 2).

3.2. SR characteristics

A little less than half of the SRs (141/296, 47.6%)
included a meta-analysis of the primary outcome, the ma-
jority of which assessed between-study inconsistency
(134/141, 95.0%; Table 1). Cochrane reviews were more
likely to conduct a meta-analysis of the primary outcome
(78/129, 60.5%) than non-Cochrane reviews (63/167,
37.7%). A funding source was not reported in 39.9%
(118/296) of the SRs and the funder was reported as being
a not-for-profit organization in 48.6% (144/296) of the SRs.
Of those authors reporting publication status eligibility cri-
teria (188/296, 63.5%), about one third of the SRs (66/188,
35.1%) were limited to published material only. Of those
authors reporting on language of publication eligibility cri-
teria (164/296, 55.4%), about one third (48/164, 29.3%)
were limited to English language reports only.

Most SRs included studies with experimental designs
(1781296, 60.2%), whereas 20.6% (61/296) included only
observational designs (Table 1). For SRs including a meta-
analysis of the primary outcome (141/296, 47.6%), only
39.7% (56/141) of the authors reported assessing publication
bias and 36.9% (52/141) discussed their results in relation to
publication bias.

3.3. SR results and reviewers’ conclusions

Overall, 57.8% (171/296) of SR results were classified
as noncomparative; indeterminate or neutral (Table 2).
Few SRs had unfavorable results (17/296, 5.8%) and over
a third had favorable results (36.5%, 108/296). A slightly
higher proportion of non-Cochrane reviews with a meta-
analysis of the primary outcome had unfavorable (9.6%,
6/63) and favorable (64.3%, 41/63) results compared to
Cochrane reviews with such an analysis (favorable:
57.7%, 45/78 and unfavorable: 9.0%, 7/78). Similarly,
non-Cochrane reviewers made negative conclusion
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Table 1
Systematic review “predictors” of favorable results and positive
conclusions

SRs without a SRs with a
meta-analysis meta-analysis
of the primary of the primary

Ttem Total (%) outcome (%) outcome (%)

#SRs 296 (100.0) 155/296 (52.4) 141/296 (47.6)
Between-study inconsistency assessment
Inconsistency 204/296 (68.9)  70/155 (45.2) 134/141 (95.0)
assessed
Inconsistency
not assessed

92/296 (31.1)  85/155 (54.8) /141 (5.0)

Cochrane vs. non-Cochrane
Cochrane review 129/296 (43.6) 51/155 (32.9) 78/141 (55.3)
Non-Cochrane 167/296 (56.4) 104/155 (67.1) 63/141 (44.7)

Source of funding

None 3/296 (1.0) 2/155 (1.3) 1/141 (0.7)
No for profit 144/296(48.6)  62/155 (40.0) 82/141 (58.2)
For profit 7/296 (2.4) 2/155 (1.3)  5/141 (3.5)
Mixed 19/296 (6.4) 11/155 (7.1) 8/141 (5.7)
Can’t tell 5/296 (1.7) 17155 (0.6)  4/141 (2.8)
NR 118/296 (39.9) 77/155 (49.7) 41/141 (29.1)

Authors made an explicit statement regarding inclusion/exclusion of
published or unpublished material
No such statement 108/296 (36.5)  66/155 (42.6) 42/141 (29.8)
Yes: published only 66/296 (22.3)  35/155 (22.6) 31/141 (22.0)
Yes: published and 122/296 (41.2)  54/155 (34.8) 68/141 (48.2)
unpublished

Authors made an explicit statement regarding inclusion/exclusion of
studies based on language

No 132/296 (44.6) 73/155 (47.1) 59/141 (41.8)
Yes: English only 48/296 (16.2)  31/155 (20.0) 17/141 (12.1)
Yes: Mixed 6/296 (2.0) 4/155 (2.6) 2/141 (1.4)
Yes: All languages 109/296 (36.9) 46/155 (29.7) 63/141 (44.7)
NR/can't tell 1/296 (0.3) 1/155 (0.6) 0 (0)

Design of studies included in the SR
Experimental 178/296 (60.2)  73/155 (47.1) 105/141 (74.5)
Observational 61/296 (20.6) 38/155 (24.5) 23/141 (16.3)
Both 43/296 (14.5)  31/155 (20.0) 12/141 (8.5)

Unclear/NR 14/296 (4.7) 13/155 (8.4) 1/141 (0.7)
Authors reported assessing publication bias

No 225/296 (76.0) 140/155 (90.3) 85/141 (60.3)

Yes 67/296 (22.6) 11/155 (7.1)  56/141 (39.7)

Not relevant 4/296 (1.4) 4/155 (2.6) 0 )
Authors discussed results in relation to publication bias

No 215/296 (72.6) 126/155 (81.3) 89/141 (63.1)

Yes 70/296 (23.7) 18/155 (11.6) 52/141 (36.9)

Not relevant 11/296 (3.7) 11/155 (7.1) 0

Abbreviations: SRs systematic reviews, NR not reported.

statements (8.4%, 14/167) slightly more than Cochrane re-
viewers (7.0%, 9/129). However, non-Cochrane reviewers
were significantly more likely to make positive conclu-
sions (32.3%, 54/167) than Cochrane reviewers (24.0%,
31/129), on average. Descriptive analysis revealed no dif-
ference between the proportion of favorable results and
positive conclusions for SR component study designs
(e.g., experimental, observational) or different funding
sources.

None of the predictors for which we collected data were
associated with favorable results (Table 3). However, non-
Cochrane reviews with a meta-analysis of the primary out-
come were more than twice as likely to have positive con-
clusions compared to Cochrane reviews with such an
analysis (odds ratio = 2.35, 95% CIL: 1.01, 5.48).

3.4. Level of agreement between SR results and
reviewers’ conclusions

Overall, the weighted kappa for agreement between SR
results and conclusions was 0.55 (95% CI: 0.47, 0.64). Co-
chrane reviews had less agreement (weighted kappa = 0.41;
95% CI: 0.28, 0.55) between the results and conclusions
than non-Cochrane reviews (weighted kappa = 0.67; 95%
CI: 0.55, 0.78), although the CIs overlapped slightly.

4. Discussion

Indirect publication bias occurs when one observes a high
proportion of statistically positive results and/or conclusions
in the published literature {13]. In our sample of SRs, approx-
imately 1/3 had favorable results and positive conclusions,
which increased to approximately 2/3 for SRs including
a meta-analysis of the primary outcome. To evaluate whether
indirect publication bias is present in our sample of SRs, com-
parison with other cross-sectional studies is likely beneficial.

In our study, the proportion of favorable results for Co-
chrane and non-Cochrane reviews with a meta-analysis of
the primary outcome (64.3% and 57.7%, respectively)
was inconsistent with another study of 138 meta-analyses
that found more beneficial results in non-Cochrane reviews
(P = 0.007) [14]. The overall proportion of positive conclu-
sions from our study (28.7%) is much lower than a previous
cross-sectional study of 193 SRs published in the Database
of Abstracts of Reviews of Effects (60.0%); however, the
proportion of positive conclusions for non-Cochrane re-
views including a meta-analysis of the primary outcome
is similar (57.2% and 68%, respectively) [13]. Furthermore,
the proportion of favorable results for SRs with a meta-
analysis of the primary outcome was much higher than
a study examining favorable results of individual studies
(35%) [12], yet similar to other studies examining samples
of individual studies (71—75%) [4.8,10]. Based on these
comparisons, the SRs including a meta-analysis of the
primary outcome in our sample potentially are affected
by indirect publication bias.

Our results indicate that non-Cochrane reviews are more
than twice as likely to have positive conclusion statements
as Cochrane reviews. Although the CIs overlapped slightly,
Cochrane reviews had a lower level of agreement between
SR results and reviewer conclusions than non-Cochrane re-
views. This suggests that differences exist between the results
and conclusions of Cochrane and non-Cochrane reviews.

The lower level of agreement for Cochrane review re-
sults and conclusions might be because a higher proportion
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Table 2
Results and conclusions of non-Cochrane and Cochrane reviews

Total Cochrane

Non-Cochrane
reviews without
a meta-analysis

Non-Cochrane
reviews with
a meta-analysis

Cochrane reviews

without a meta-

Cochrane reviews
with a meta-analysis

and non-Cochrane

of the primary

Item

reviews (%)

outcome (%)

of the primary
outcome (%)

analysis of the
primary outcome (%)

of the primary
outcome (%)

#Systematic reviews
Review results
Indeterminate
Noncomparative
Unfavorable®
Nonstatistically significant negative
Statistically negative
Neutral
Favorable'
Nonstatistically significant positive
Statistically positive

Reviewers’ conclusions
Indeterminate
Noncomparative
Neutral
Negative
Positive

296 (100.0)

92/296 (31.0)
64/296 (21.6)
177296 (5.8)
12/296 (4.1)
51296 (1.7)
15/296 (5.1)
108/296 (36.5)
43/296 (14.5)
65/296 (22.0)

1037296 (34.8)
64/296 (21.6)
217296 (7.1)
23/296 (7.8)
85/296 (28.7)

104/167 (62.3)

27/104 (26.0)

63/167 (371.7)

13/63 (20.6)

51/129 (39.5)

31/51 (60.7)

78/129 (60.5)

21/78 (26.9)

64/104 (61.5) 0O 0O 0O
17104 (1.0) 6/63 (9.6) 3/51 (5.9) 7/78 (9)
1/104 (1.0) 3/63 (4.8) 2/51 (3.9) 6/78 (1.7)

00 3/63 (4.8) 1/51 (2.0) 1/78 (1.3)
1/104 (1.0) 3/63 (4.8) 6/51 (11.8) 5/78 (6.4)

117104 (10.5) 41/63 (64.3) 11/51 (21.6) 45/78 (57.7)
7/104 (6.7) 9/63 (14.3) 6/51 (11.8) 21/78 (26.9)
4/104 (3.8) 32/63 (50.7) 5/51 (9.8) 24/78 (30.8)

15/104 (14.4)

16/63 (25.4)

40/51 (78.4)

32/78 (41.0)

64/104 (61.5) 0 ) 0@ 0 (0)
2/104 (2.0) 2/63 (3.2) 5/51 (9.8) 12/78 (15.4)
5/104 (4.8) 9/63 (14.3) 1/51 (2.0) 8/78 (10.3)

18/104 (17.3) 36/63 (57.2) 5/51 (9.8) 26/78 (33.3)

 Includes nonstatistically significant negative and statistically negative.

¥ Includes nonstatistically significant positive and statistically positive.

of Cochrane reviews had indeterminate conclusions, stating
that more research is required than non-Cochrane reviews.
This may indicate that Cochrane reviewers are more cau-
tious; they may not make definitive conclusions unless the
data are 100% clear-cut. It may also indicate that our rating
criteria for a “favorable” or “‘unfavorable” result may not
match the criteria used by The Cochrane Collaboration.

In our study, approximately 50% of the SRs reported a not-
for-profit funding source and our logistic regression analyses
Table 3
Characteristics predicting favorable results and positive conclusions

among systematic reviews performing a meta-analysis of the primary
outcome

Reviewers’
conclusions®

1.05 (0.19, 5.66)

Review results®

0.65 (0.11, 3.89)

Characteristic

Did not assess between-study
inconsistency vs. did

Non-Cochrane vs. Cochrane

Not funded/not reported vs.
funded

Included English reports only
vs. included all languages

Included mixed language reports  2.99 (0.31, 28.79) 0.61 (0.10, 3.8)
only vs. included all languages

No explicit statement on
publication status inclusion
vs. included published
material only

Included published material only 0.92 (0.33, 2.63)
vs. included published and
unpublished material

Assessed publication bias vs.
did not

*P < 0.05.
? Presented as odds ratios (95% confidence intervals).

0.53 (023, 1.27)
0.59 (0.27, 1.29)

2.35 (1.01, 5.48%)
0.88 (0.40, 1.91)

3.89 (0.39, 39.0) 0.20 (0.03, 1.33)

1.15 (0.47, 2.70)  1.41 (0.58, 3.46)

2.25(0.79, 6.36)

1.38 (0.66, 2.89)  0.78 (0.36, 1.65)

did not identify funding as being a predictor of favorable re-
sults or positive conclusions. This may suggest that differ-
ences exist between the SR and individual-study level. The
factors and pressures to publish primary research (e.g., ran-
domized trials) have been shown to be influenced by funding
source. Specifically, for-profit funding sources have been as-
sociated with positive results and conclusions in clinical re-
search [23—25]. However, almost 40% of the SRs did not
report a funding source, which may have affected our findings.

Our results suggest that some methodological aspects of
SRs have not improved over time. In our sample of SRs,
41.2% included unpublished material and 38.9% included
non-English articles, which is similar to a study conducted
by Song et al. and published in 2000 (34.0% and 30.0%, re-
spectively) [13]. Approximately 23% of the SRs assessed
for publication bias and discussed publication bias in our
study, whereas 17% assessed for publication bias and
36% discussed publication bias in this other study [13].
However, our sample has shown improvements in the use
of protocols and quality assessment in SRs over time [18].

Our study has some limitations. The cross-sectional
sample comprised only English reviews from 1 month of
a single database and we relied on what the authors reported
in the SR publication [18]. Furthermore, we used a broad
definition of what constitutes a SR and we did not assess
the individual studies included in the SRs. Assessing the
primary outcome, results, and conclusions of the SRs was
often difficult; over half of the included SRs did not report
a primary outcome or reported multiple primary outcomes.
However, two independent investigators classified the entire
sample and resolved discrepancies through discussion,
which increases the validity of our results.
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Confusion with reporting primary outcomes may indi-
cate that outcome-reporting bias may affect our sample of
SRs [26]. Our results suggest that systematic reviewers
would benefit from training on how to select and report
primary outcomes before conducting their SR. Registration
of SRs at inception is a possible mechanism for decreasing
reporting bias among SRs and may also minimize or avoid
unpublished SRs [18,27]. International, collaborative efforts
toward such an initiative are required.

The resuits of the current study along with the results of
a recent survey [27] suggest that further research examining
publication issues surrounding SRs is warranted. This
survey found that unpublished SRs do exist; participants re-
ported 1,405 published (median per respondent: 2.0, range
1—150) and 199 unpublished (median per respondent: 2.0,
range 1—33) SRs [27]. The most commonly reported rea-
sons for not publishing were lack of time, the article being
rejected, and operational issues. Members of the investiga-
tive team are currently involved with research endeavors
within this area.

In conclusion, SRs including a meta-analysis of the
primary outcome may be affected by indirect publication
bias. Differences between the results and conclusions of
Cochrane and non-Cochrane reviews were also apparent.
Further research on publication-related issues at the SR
level is warranted.
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Appendix A

Montori’s search strategy

1. 200411 .ed.

2. cochrane database of systematic reviews.jn. or search.
tw. or meta-analysis.pt. or medline.tw. or systematic
review.tw. or ((meta-analysis.mp,pt. or review.pt. or
search$.tw.) and methods$.ab.)

3. 1and2
4. limit 3 to English

Appendix B

Categorization guide

1. Discern whether the systematic review (SR) is rele-
vant or not. We will only include SRs on health-
related topics. For example, SRs on animal studies
and plant studies will be excluded.

. Establish whether the SR includes a meta-analysis. The
definition of a meta-analysis is ““a statistical synthesis
of the data from separate but similar studies, leading
to a quantitative summary of the pooled results” [28].

. Establish whether the SR includes experimental stud-
ies or observational studies. Experimental studies are
those under the direct control of the investigator [28].
They include randomized controlled trials (RCTs),
quasi-RCTs, controlled trials, and quasi-experimental
studies (matching instead of randomization is used;
examples include interrupted or noninterrupted time
series, one-group posttest only, one-group pretest
posttest, removed treatment design, repeated treat-
ment design). Observational studies are those that
do not involve any intervention, experimental, or
otherwise [29]. Examples of observational studies in-
clude cohort, case—control, and cross-sectional stud-
ies (e.g., ecological studies). Some studies include
MAs and/or other SRs (e.g., clinical practice guide-
lines). In these situations, SRs and MAs should be
classified as observational studies.

. Distinguish whether the RESULTS of the SR were
statistically negative (unfavorable: P > 0.05), non-
statistically negative (unfavorable: P = 0.05), neutral,
nonstatistically positive (favorable: P > 0.05), statis-
tically positive (favorable: P < 0.05), indeterminate/
unclear, or noncomparative. For nonsignificant and
negative results:

a. SRs that are examining incidence, prevalence, or
other noncomparative topics should be classified
as noncomparative.

b. The decision tree should be used to classify nega-
tive results [10]. This should also be used to deter-
mine the primary outcome of the SR, whenever
unclear. The stated primary outcome should be
used, however, if that’s not available, use the one
in the title/objective or the most serious outcome
(e.g., mortality) [10].

c. Qualitative SRs that do not use outcomes, yet the
topic is comparative in nature should be classified
as indeterminate.

d. If a diagnostic SR uses diagnostic odds ratios, these

should be used to determine the category of the
results. If not, judge how their test compared with
another test/gold standard to determine the status
of their results (e.g., A vs. B in the presence of gold
standard, A vs. gold).

e. If they compare across multiple treatments, discern
the results of the primary outcome based on the
treatment vs. placebo or standard of care. Try to de-
termine the intervention and the comparator. Judge
positive/negative, etc. based on this. If the interven-
tion and comparator are unclear, then the newest in-
tervention will be considered the intervention and
the standard of care/gold standard/placebo will be
considered the comparator.

f. If the effect size is between 0.95 and 1.05 and the
confidence interval crosses 1, then we will classify
this as a neutral result.

. Discern whether the CONCLUSIONS of the authors

of the SR were negative, neutral, positive, indetermi-
nate, or noncomparative, regardless of what their re-
sults were [13]. For example, if the authors state
that there is evidence of effectiveness then we would
consider this to be a positive conclusion. If the au-
thors advised against the intervention/comparison or
it is not recommended then we would classify this
as negative. If they state that there is no evidence of
effectiveness or had no opinion, then this would be
considered a neutral conclusion. Classify the SR as
indeterminate if they state that there is evidence, yet
it’s inconclusive or that more research is required. If
there are mixed conclusions, try to use the conclusion
from the primary outcome/primary comparison of in-
terest to determine the status of the conclusions. We
should use the decision tree {10] to help determine
the primary outcome/primary comparison of interest
in these situations. If there are mixed conclusions
and the primary outcome/comparison can’t be
deciphered, classify the SR’s conclusions as
indeterminate.
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Abstract

Objective: To determine the frequency of unpublished systematic reviews (SRs) and explore factors contributing to their occurrence.

Study Design and Setting: First or corresponding authors from a sample of SRs published in 2005 were asked to participate in a 26-
item survey administered through the Internet, facsimile, and postal mail. Outcomes included median and range of published and unpub-
lished SRs, and barriers, facilitators, and reasons for not publishing SRs. Descriptive analyses were performed.

Results; 55.7% (348 of 625) of those invited participated, half of which were from Europe and 22.7% were from the United States.
Participants reported 1,405 published (median: 2.0, range: 1—150) and 199 unpublished (median: 2.0, range: 1—33) SRs. Lack of time
and lack of funding and organizational support were barriers, whereas time availability and self-motivation were facilitators to publishing
reviews. For most recent unpublished SRs (n = 52), the reasons for not publishing included lack of time (12 of 52, 23.0%), the manuscript
being rejected (10 of 52, 19.0%), and operational issues (six of 52, 11.5%).

Conclusion: Unpublished SRs do exist. Lack of time, funding, and organizational support were consistent reasons for not publishing
SRs. Statistical significance of SR results was not reported as being a major barrier or reason for not publishing. Further research on un-
published SRs is warranted. © 2009 Elsevier Inc. All rights reserved.

Keywords: Systematic review; Meta-analysis; Publication bias; Bias; Survey; Barriers and facilitators

1. Introduction

Publication bias occurs when ‘‘investigators, reviewers,
and editors submit or accept manuscripts for publication
based on the direction or strength of the study findings”
[1]. Primary research studies with particular characteristics
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(e.g., statistically positive results, large effect sizes) have
a better chance of being published than those without these
characteristics [2]. Consequently, journals might be the un-
witting conduit of a biased selection of articles, potentially
leading to decisions that are not based on the full spectrum
of evidence. Worse still, some reports might never be
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What is new?

1. Few studies have examined the occurrence of pub-
lication bias at the systematic review level and the
frequency of unpublished systematic reviews is
unclear.

2. Our results indicate that unpublished systematic re-
views exist and the median number of reported un-
published reviews per respondent is similar to that
of published SRs.

3. Thereasons for not publishing systematic reviews are
different than reasons for not publishing individual
studies (e.g., clinical trials). The most common rea-
sons for not publishing systematic reviews included
lack of time and the manuscript being rejected.

4. Mechanisms for minimizing or avoiding unpublished
reviews include registration of SRs at inception,
training on how to conduct a thorough scoping exer-
cise before conducting a review, creating methods to
fast-track the peer-review process, and encouraging
journals to publish SRs without word limitations.

5. Future research examining publication issues sur-
rounding systematic reviews is warranted, such as
a retrospective cohort study of factors associated
with the time to publication of systematic reviews.

published because their results have not met a particular
threshold of statistical significance. The consequences of
publication bias can be severe; it can exaggerate the esti-
mate of an intervention’s effectiveness by 20% or more in
clinical research [3]. Surveys of peer reviewers and investi-
gators have consistently found that statistically positive tri-
als and observational studies are more likely to be
submitted for publication and accepted for publication
[4—8]. One study examining 38 individual patient data
(IPD) meta-analyses in cancer [9] found that nonsignificant
results took longer to publish and were published in lower-
impact journals than significant results.

The extent of publication bias for the more common
non-IPD systematic review (SR) across all areas of research
is underexplored. This issue is particularly important, as deci-
sion makers increasingly rely on SR results [10—12]. We
aimed to determine the frequency of completed but unpub-
lished SRs and explore factors contributing to their occurrence.

2. Methods

2.1. Survey design

SRs were identified through an electronic search of MED-
LINE, EMBASE, and CINAHL (OVID Interface) using
a modified Montori search strategy (Appendix A; available
on the journal’s website at www.jclinepi.com) {13]. The

search was limited to reviews indexed in 2005 and published
in English. The search strategy was developed by an experi-
enced information specialist and implemented by a member
of the research team (A.C.T.) on June 8, 2006.

One investigator (A.C.T.) screened a computer-generated
random sample of records (i.e., title and abstract) from the
literature search to determine its eligibility based on the fol-
lowing definition of an SR: “the authors’ objective was to
summarize evidence and the article described explicit
methods” [14,15]. SR abstracts not published in full and
those on nonhuman, non—health-related topics (e.g., plant
and animal studies) were excluded. Our definition of a pub-
lished SR included those reported in one or more journal ar-
ticles, monographs, or books, available in libraries, in
documents available from a public archive, or in press at
the time of questionnaire completion [16]. Records deemed
relevant were obtained in full text and subsequently screened
by the same member of the team (A.C.T.). A second member
of the team was consulted whenever relevance was unclear
(D.M.). Based on a previous survey on the publication prac-
tices of trialists [5], it was determined that a sample of at
least 15% of first or corresponding authors should be drawn.

2.2. Development and pretesting

The survey was developed and pilot-tested by the investiga-
tive team along with a five-member international panel. To in-
crease the overall response rate, standard survey methods for
performing mail- and Internet-based surveys were used. The
effectiveness of these methods has been verified [17—19].

The survey consisted of 26 questions, which were based
on past surveys identified in the literature [4—8], and discus-
sion with experts in survey design, SR methodology, and/or
publication bias (Appendix B; available on the journal’s web-
site at www.jclinepi.com). To minimize position bias, the or-
der of responses was randomized in the rows of questions for
which no order was required, which occurred for eight of the
26 survey questions. All survey questions provided nonre-
sponse options (e.g., undecided), and participants were al-
lowed to skip questions they did not wish to answer.

There were two parts to the survey: (1) issues related to
published SRs; and (2) issues related to unpublished SRs.
Major themes of the survey included eliciting authors’ rea-
sons for conducting SRs, examining facilitators and barriers
to publishing SRs, obtaining details about unpublished SRs
in general, and more detailed information on the most re-
cent unpublished SR. We defined an unpublished SR as
a completed review (i.e., results synthesized and manu-
script completed) that was not reported through any of
these means described above.

2.3. Survey administration

Ethics approval was obtained from the Research Ethics
Board of the Children’s Hospital of Eastern Ontario. To en-
sure that authors of multiple SRs published in 2005 were
not oversampled, corresponding or first authors on the
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relevant SRs were contacted. A short prenotification e-mail
was sent 2 days before survey implementation, informing
participants about the survey objective and that it would
take approximately 20 minutes to complete. A link to the
survey was e-mailed to all participants through “Survey
Monkey,” an Internet survey tool [20]; available at
www.surverymonkey.com.

The Survey Monkey tool was chosen because of its ver-
satility in survey design and execution. The survey can be
easily customized, or preexisting survey templates can be
used. The survey question options can be randomized or
sorted. A unique identification number is automatically as-
signed to every individual contacted, which allows partici-
pants and nonrespondents to be easily tracked. Custom
e-mail invitations including a simple web link to the survey
can be created and follow-up reminders to only those who
have not responded can be easily sent. Furthermore, it al-
lows participants to review their answers to check for accu-
racy even after survey completion.

A reminder along with the Survey Monkey link was sent
1 week after survey implementation through e-mail to non-
respondents. Another reminder along with the question-
naire was sent 3 weeks later through facsimile to
nonrespondents. The last contact involved sending the
cover letter and survey package approximately 7 weeks
later to nonrespondents by postal mail with a prepaid mail
return envelope for those working in Canada. The question-
naire was consistent across survey modalities. Invitees were
offered a small token of appreciation (i.e., a US$10 gift cer-
tificate from www.amazon.com) in the introduction letter.
Participants were offered the final survey results on the last
Internet screen (or page) of the survey. Data were collected
between November 2006 and April 2007.

2.4. Data analysis

Data from ““‘Survey Monkey” were collected automati-
cally, whereas the data from facsimile and postal mail were
manually entered into a database. Quality checks on the
manually entered data were conducted to ensure its accuracy.
All data were analyzed descriptively using statistical soft-
ware produced by the SAS Institute Inc. (Cary, NC, USA).
The response rate was calculated as the number of unique re-
sponses received divided by the number of individuals who
were sent the survey (i.e., a total of 625 systematic reviewers)
[18]. All unique responses from the survey participants were
analyzed and incomplete surveys were included.

3. Results
3.1. Sampling process

Our electronic search yielded a total of 35,795 records.
The OVID Interface only allows duplicates to be removed
from 6,000 records at a time across databases. As such,
a computer-generated random sample of 6,000 records was
drawn (Appendix A). These records were downloaded and

duplicates were removed by the information specialist to en-
sure that articles indexed in more than one of the databases
did not have multiple chances of being sampled. The result-
ing set included 3,340 unique records. The 3,340 records
were screened for eligibility, and 819 SRs met the eligibility
criteria. Some of the first or corresponding authors had pub-
lished more than one SR in the database of 819 reviews. Du-
plicate authors were removed, and this resulted in a total of
625 unique first or corresponding authors that were used as
our sample of systematic reviewers (Fig. 1).

3.2. Response rate

Overall, 64.5% (403 of 625) of those invited responded;
348 (55.7%) participated in the survey, and 55 (8.8%) ex-
plicitly declined (Fig. 1). Throughout their careers, the
348 participants reported being the lead on a total of
1,405 published SRs, with a median of 2.0 published SRs
per reviewer (range: 1—150). In contrast, 54 participants
(54 of 348, 15.5%) reported participating in 199 unpub-
lished SRs with a median of 2.0 unpublished SRs per re-
viewer (range: 1—33).

3.3. Systematic reviewer characteristics

From the published SR report, 50% (174 of 348) of the
participants were based in Europe, 22.7% (79 of 348) were
from the United States, 9.5% (33 of 348) were from Cana-
da, 8.6% (30 of 348) were from Australia, 4.9% (17 of 348)
were from Asia, 2.9% (10 of 348) were from South Amer-
ica, and 1.4% (five of 348) were from Africa (Table 1). Al-
though we identified all respondents as being the first or
corresponding author on a published SR, 6.3% (22 of
348) reported that they have never been the lead on

35795 records from Montori’s search in MEDLINE, EMBASE, and CINAHL

!

Computer generated random sample of 6000 records

I

3,340 records after cleaning and deleting duplicates

!

Convenience sample of 625 systematic reviewers obtained

l

625 systematic reviewers sent the survey

I

64.5% (403/625) responded
|
g 3
SPrgm—
348 (55.7%) participated 351625 g:{l‘:;"’"‘""

Fig. 1. Survey flow.
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Table 1
Characteristics of systematic reviews (SRs) published by group*

Participants

Participants reporting never

being the lead on a published Nonparticipants

Characteristics (n = 348) SR (n = 26)" (n=277)°
Number of authors—median: 3:1-22 4: 1—-16 3:1-31
range
Study funding (%)
NFP 339 333 23.6
PI 3.7 7.4 52
None 10.1 7.4 17.0
NR 523 51.9 53.5
Mixed 0 0 0.7
Publication type (%)
SR 95.7 88.9 96.0
CPG 14 11.1 29
HTA 29 0 1.1
SR type (%)
Non-Cochrane 79.9 96.3 90.6
Cochrane 18.7 37 9.1
NIHR HTA 14 0 0.3
Location (%)
Europe 50.0 29.6 23.6
United States 227 29.6 37.6
Canada 9.5 7.4 11.3
Other 17.8 334 27.5

Abbreviations: SR, systematic review; NFP, not-for-profit organization; PI, private industry; NR, not reported; CPG, clinical practice guideline; NIHR
HTA, National Institute for Health Research Health Technology Assessment programme.

2 This information was gleaned from the full-text systematic review article.

 These are included in the participants’ analysis.

¢ This category includes declines (n = 55). Includes reviews with mixed private industry and not-for-profit funders.

a published SR or unpublished SR, and 1.1% (four of 348)
reported only being the lead on an unpublished SR. Most of
the respondents were the leads on published SRs only
(72.4% [252 of 348]), whereas 14.4% (50 of 348) reported
being the lead on published and unpublished SRs.

There were some small differences between the re-
sponders and nonresponders, although we believe they are
not of methodological importance (Table 1). For example,
79.9% (278 of 348) of participants were non-Cochrane re-
viewers vs. 90.6% (251 of 277) of nonparticipants.

3.4. Reasons for conducting systematic reviews

Common reasons for conducting their published SRs in-
cluded an area of interest (always or frequently: 91.0% [282
of 310]), a gap in the literature or controversial area (84.8%
[263 of 310]), and justification of new research initiatives
(38.8% [118 of 304]; Table 2). Unpublished SRs were more
likely to be conducted to justify new research (always or
frequently: 51% [26 of 51]) and because of requests from
a consumer group (12.0% [six of 50]; Table 2).

3.5. Barriers and facilitators

Barriers to publishing SRs included lack of time (most
significant and significant: 54.7% [164 of 300]), lack of
funding (36.1% [109 of 302]), and lack of organizational
support (29.6% (89 of 301]; Table 3). Significant

facilitators to publishing SRs included self-motivation
(most significant and significant: 85.0% [256 of 301])), time
availability (81.5% [246 of 302]), and influencing practice
or informing policy (80.5% [243 of 302]; Table 3).

3.6. Main audience

The main intended audience of published and unpub-
lished SRs was health care practitioners (76.2% [230 of
302] and 65.4% [34 of 52}, respectively), researchers
(7.3% [22 of 302] and 3.8% [two of 52]), and policy makers
(7.0% [21 of 302] and 7.7% [four of 52]). Unpublished SRs
were more likely to have no specific audience (9.6% [five
of 52) compared with published SRs (5.0% [15 of 302]).

3.7. Degree of impact

Approximately one-fifth of the participants (20.9% [63
of 302]) were not sure of their published SR’s impact on
the health of the population. Among the rest, 28.8% (87
of 302) reported much, 28.5% (86 of 302) reported some,
and 10.9% (33 of 302) reported little impact.

For unpublished SRs, 15.3% (eight of 52) were unsure
about the impact of their SRs whereas 23.1% (12 of 52) re-
ported their reviews as having much, 30.8% (16 of 52)
some, and 7.7% (four of 52) little impact. A higher propor-
tion of participants felt that their unpublished SRs had no
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Table 2
Reasons for conducting published and unpublished systematic reviews®,”
Always or frequently Sometimes Never
Item Published SRs  Unpublished SRs Published SRs Unpublished SRs Published SRs Unpublished SRs
An area of interest to you 282/310 (91.0) 42/53 (79.2) 20/310 (6.5) 6/53 (11.3) 8/310 (2.6) 5/53 (9.4)
A gap in the literature or a controversial area 263/310 (84.8) 39/52 (75.0) 38/310 (12.3) 10/52 (19.2) 9/310 (2.9) 3/52 (5.8)

Justification of new research initiatives 118/304 (38.8)
(e.g., trials)

An area of interest to your employer 85/304 (28.0)

26/51 (51.0)

11/51 (21.6)

98/304 (32.2)

64/304 (21.0)
89/303 (29.4)

14/51 (27.5)

11/51 (21.6)
12/51 (23.5)

88/304 (28.9)

155/304 (51.0)
172/303 (56.8)

11/51 (21.6)

29/51 (56.9)
32/51 (62.8)

A health care practitioner suggested 42/303 (13.9)  7/51 (13.7)
that you conduct the review

You received peer-reviewed funding 31/304 (10.2)  7/51 (13.7)

Commissioned by a not-for-profit 30/303 (9.9) 9/51 (17.6)
health organization

Commissioned by a government organization ~ 29/303 (9.6) 9/51 (17.6)

You received pharmaceutical company 7/303 (2.3) 3/51 (5.9)
or other industry funding

A consumer group (e.g., patients) asked 7/302 (2.3) 6/50 (12.0)

you to conduct the review

55/304 (18.1)  6/51 (11.8) 218/304 (71.7) 38/51 (74.5)
47/303 (15.5)  9/51 (17.7) 226/303 (74.6) 33/51 (64.7)
53/303 (17.5)  4/51 (7.8) 221/303 (72.9) 38/51 (74.5)
19/303 (6.3) 5/51 (9.8) 277/303 (91.4) 43/51 (84.3)
28/302 (9.3) 4/50 (8.0) 267/302 (88.4) 40/50 (80.0)

2 Question 1: Based on your experience, please rank the following reasons that you conduct your published systematic reviews for, in general. Tick the
appropriate box for each reason. Question 2: Based on your experience, please rank the following reasons that you conduct your unpublished systematic

reviews for, in general. Tick the appropriate box for each reason.
b Presented as n/total respondents who answered the question (%).

impact (25.0% [13 of 52]) compared with published SRs
(8.9% [27 of 302)).

3.8. Details about most recent unpublished systematic
review and unpublished systematic reviews in general

When asked about the completion date of their most re-
cent unpublished SR, 3.9% (two of 52) reported it being
completed in 1995—1999, 21.2% (11 of 52) in 2000—2004,
and 75.0% (39 of 52) in 2005. There was a median of 3.0

Table 3
Rank of barriers and facilitators to publishing systematic reviews™ b

(range: 1—27) authors and a median of 12.0 (range:
0—140) studies included in the most recent unpublished SR.

A meta-analysis was conducted in 36.5% (19 of 52) of
the most recent unpublished SRs, 68.4% (13 of 19) of
which had a statistically significant result for their primary
outcome. Only 32.7% (17 of 52) of the most recent unpub-
lished SRs were presented at a conference. Of all 199
unpublished SRs, participants reported a total of 36 reviews
that were submitted for publication but rejected by
a journal.

Item

Most significant

or significant Undecided Least significant

Barriers to publishing systematic reviews
Lack of time to invest in the publication process
Lack of funding or study funding ends before publication
Lack of organizational support
Often rejected by peer-reviewed journals
Operational issues
Noninformative or nonsignificant results
Workplace or study funder does not want to publish
the results of your SRs
You are often contractually obliged not to publish the results

Facilitators to publishing systematic reviews
Self-motivation
You have the ability to invest time into preparing SRs for publication
Influencing practice or informing policy
Informative or statistically significant results
Often accepted by peer-reviewed journals
Organizational support
Ease in getting funding for them

164/300 (54.7)
109/302 (36.1)
89/301 (29.6)
78/299 (26.1)
52/301 (17.3)
47/298 (15.8)
13/300 (4.3)

47/300 (15.7)
52/302 (17.2)
46/301 (15.3)
77/299 (25.8)
56/301 (18.6)
78/298 (26.2)
29/300 (9.7)

89/300 (29.7)
141/302 (46.7)
166/301 (55.2)
144/299 (48.2)
1937301 (64.1)
173/298 (58.1)
258/300 (86.0)
15/300 (5.0)

9/300 (3.0) 276/300 (92.0)

256/301 (85.0)
246/302 (81.5)
243/302 (80.5)
195/300 (65.0)
192/301 (63.8)
166/300 (55.3)

68/299 (22.7)

25/301 (8.3)

36/302 (11.9)
45/302 (14.9)
48/300 (16.0)
68/301 (22.6)
50/300 (16.7)
65/299 (21.7)

20/301 (6.6)
20/302 (6.6)
14/302 (4.6)
57/300 (19.0)
41/301 (13.6)
84/300 (28.0)
166/299 (55.5)

2 Question 1: based on your experience, how do you rank the following barriers to publishing your systematic reviews? Please tick the appropriate box for
each reason. Question 2: based on your experience, how do you rank the following facilitators to publishing your systematic reviews? Please tick the

appropriate box for each reason.
b Presented as n/total respondents who answered the question (%).
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Respondents cited lack of time (23.0% [12 of 52]) and
the manuscript being rejected (19.0% [10 of 52]) as being
the main reasons for not publishing their most recent un-
published SR, which was similar for their unpublished
SRs in general (Fig. 2).

3.9. Cochrane vs. non-Cochrane systematic reviews

Post hoc descriptive analysis found no differences be-
tween the responses of participants who were the lead or
corresponding authors of published Cochrane reviews
(n = 65) vs. non-Cochrane reviews (n = 283).

4. Discussion

Our results indicate that unpublished SRs do exist; the
median number of reported unpublished reviews per respon-
dent is similar to that of published SRs. Through our survey,
199 unpublished SRs and 1,405 published SRs were identi-
fied, leading to a 12.4% [199/(199 + 1405)] nonpublication
rate of SRs. This extrapolates to approximately 310 unpub-
lished SRs per year from MEDLINE alone (i.e., 12.4% non-
publication rate from this study x 2,500 published SRs per
year in MEDLINE from another study [14]), possibly con-
taining over 344,720 participants (assuming 1,112 partici-
pants per SR, on average) [14]. This is a large amount of
potentially meaningful data missing from the literature and
implies enormous wasted time and resources. We cannot as-
certain whether the studies included in the unpublished SRs
were included in other published reviews.

Nearly 8% of respondents did not take “‘ownership” of
their SR. We know that these individuals were the lead
on an SR, as we identified them as such from our sample.
The International Committee of Medical Journal Editors
(ICMIE), have outlined criteria for authorship credit [21].
Surveys of university hospital faculty concluded that the
knowledge and use of ICMIE criteria was low [22,23].
Our survey may provide evidence that confusion about au-
thorship exists among systematic reviewers as well.

Lack of time was the most commonly reported reason
for not publishing SRs. This was followed by the manu-
script being rejected, yet participants reported that only

35%
30%
25% 1
20% Addh,
15% 5%

3 10%

10% P
5%
0% v T T ~— g
Lack of time Rejected Other SR too broad In process Few chgible
SRs

319%

[© Most recent unpublished SR & Unpublished SRs in general |

Fig. 2. Main reasons for not publishing most recent systematic reviews
and systematic reviews in general. Question 1: What is the main reason
that your most recent unpublished systematic review was not published?
Please tick one of the following. Question 2: In general, what is the main
reason for not publishing your systematic reviews? Please tick one of the
following. Abbreviation: SR, systematic review.

36 unpublished SRs had been rejected. Similar to a previous
survey of IPD meta-analysts [9], statistical significance did
not appear to be an important driver of nonpublication of
traditional summary data SRs. These results differ from
the reasons of publication bias reported for individual
studies [5,24]. Here, statistically significant results were
the most common reason for publishing trials and
psychology-related research [5,24]. However, 65.0% of
respondents reported significant results as being the most
significant or a significant facilitator for publishing SRs.

According to respondents, unpublished SRs were more
likely to be conducted for consumers or have no specific in-
tended audience, and less impact, compared with published
SRs. Some participants felt that their unpublished reviews
did have impact on the health of the population, which
may be because they were conducted for a government orga-
nization to change health policy but were never published. A
little over one-third of participants reported always or fre-
quently conducting their published SRs to justify new re-
search initiatives, whereas half reported always or
frequently doing so for unpublished SRs. These results par-
allel recent efforts to put clinical research into context, by be-
ginning and ending with up-to-date SRs in publications of
trial reports [25—27]. Our results suggest that perhaps SRs
are being conducted before performing clinical research,
but the SR results are rarely reported in publications.

Registration of SRs at inception is a possible mechanism
for minimizing or avoiding unpublished SRs [14]. Approx-
imately 12% of participants reported the SR being too
broad, and 10% reported that few studies were eligible as
reasons for not publishing their most recent SR. Perhaps,
systematic reviewers would benefit from training on how
to conduct a thorough scoping exercise before conducting
their SR. Other possible solutions to decreasing the fre-
quency of unpublished SRs include creating methods to
fast-track the peer-review process and encouraging journals
to publish SRs without word limitations.

Our research had some limitations. The results are only
generalizable to SRs published in English. Only 64.3% re-
sponded to our survey and nonrespondents may have differ-
ent publication practices vs. respondents. However, our
response rate is similar to a survey of trialists 5], and in
line with expected response rates from Internet surveys
[18]. Furthermore, our definition of an SR was quite broad
and some of our participants may have only intended to do
a literature review. However, this definition has been used
in the past [14,15], and there is no reason to believe that
the publication practices of systematic reviewers and liter-
ature reviewers is different. Our definition of a published
SR was also quite broad [16,28]. As such, the number of
unpublished SRs may be underestimated. Our results are
based on self-report; sophisticated respondents may have
downplayed the possibility that their lack of publication
was because of statistically significant results.

Because of the exploratory nature of this study, future
research on SR publication practices is warranted. Such
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an endeavor could examine factors (e.g., statistically signif-
icant results, funding source of the SR, SR quality) that dis-
criminate between published and nonpublished SRs. Such
a study could be conducted by obtaining the unpublished
SRs identified through our survey and comparing them with
a random sample of the published SRs.
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Appendix A

Montori’s search strategy

Search strategy for phase 2 of the research

1. 2005%.yr.

2. Cochrane database of systematic reviews.jn. or
search.tw. or meta-analysis.pt. or medline.tw. or sys-
tematic review.tw. or ((meta-analysis.mp.pt. or re-
view.pt. or search$.tw.) and methods$.ab.)

3.1and 2

. Limit 3 to English

5. From 4 keep 2, 45 .... (numbers from the computer-
generated random sample were entered here).

A

Appendix B
Survey instrument
Systematic reviewer publication practices survey

Section 1

This section relates to published systematic reviews.

In this survey, a systematic review refers to a study
that aims to summarize research and includes explicit
methods (e.g., search terms, inclusion/exclusion criteria).
Data may be meta-analyzed and/or qualitatively
synthesized.

A published systematic review refers to a systematic
review reported in one or more journal articles, mono-
graphs or books, available in libraries, in documents avail-
able from a public archive or currently in press. For
example, a Cochrane or a Campbell review would be con-
sidered a published systematic review, as it is available on
a public archive through the Internet. ‘

1. Using the definitions above, have you ever been a lead
author (i.e., first or corresponding author) on a pub-
lished systematic review? Please tick one of the fol-
lowing choices:

—Yes
—No
—Other
(i.e., you’ve done something related that doesn’t exactly fit the
definitions).
Please
describe:

—If you answered NO, please skip to Section 2, question
#11.

2. How many systematic reviews have you published
for which you were the lead author (i.e., first or cor-
responding author)? Please tick one of the following
choices:

—1
—2
—3
—4
-5
—6

—12

—=20

Please write the exact amount in here:

3. Based on your experience, please rank the follow-
ing reasons that you conduct your systematic re-
views, in general. Tick the appropriate box for
each reason.

In this survey, a health-care practitioner refers
to individuals that see patients and work in the
health-care field (e.g., doctors, nurses, psychologists,
chiropractors).

Always Frequently Sometimes Never

A consumer group (e.g.,
patients, general
population) asked you to
conduct the review

Justification of new research
initiatives (e.g.,

a randomized controlled
trial)

You received pharmaceutical
company or other industry
funding

An area of interest to you

Commissioned by a not-for-
profit health organization

An area of interest to your
employer

A health-care practitioner
suggested that you conduct
the review

You received peer-reviewed
funding

A gap in the literature or
a controversial area

Commissioned by
a government organization
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4. Based on your experience, how do you rank the fol-
lowing barriers to publishing your systematic re-
views? Please tick the appropriate box for each reason.

Most Least
significant  Significant Undecided significant

Workplace or study
funder does not want
to publish the results
of your systematic
reviews

Operational issues
(e.g., first author of
the systematic
review moves on to
another job)

You are often
contractually obliged
not to publish the
results

Lack of organizational
support (e.g.,
publishing
systematic reviews is
not part of your
workplace’s
mandate)

Lack of funding or
study funding ends
prior to publication

Lack of time to invest
in the publication
process

Non-informative or
nonsignificant
results

Often rejected by peer-
reviewed journals

Bas-

ed on your experience, how do you rank the following facil-
itators to publishing your systematic reviews? Please tick
the appropriate box for each reason.

Most Least
significant  Significant Undecided significant

Organizational support
(e.g., publishing
systematic reviews is
part of your
workplace’s mandate)

Self-motivation (e.g.,
building your CV)

Ease in getting funding
for them

You have the ability to
invest time into
preparing the
systematic review for
publication

(Continued )

(Continued)

Most Least
significant  Significant Undecided significant

Influencing practice or
informing policy

Informative or
statistically significant
results

Often accepted by peer-
reviewed journals

6. Who is the main audience of your published systematic
reviews, in general? Please tick one of the following:

—Consumers
(e.g., patients, general population)
—No specific target audience
—Managers/executives of not-for-profit
organizations (e.g., the government)
—Health-care practitioners
—Managers/executives of for-profit organizations
(e.g., pharmaceutical companies)
—Policy-makers
(e.g., politicians, civil servants)
—Other (please specify:

7.What degree of impact do your published systematic
reviews have on the health of the population, in gen-
eral? Please tick one of the following:

—Much impact
(e.g., affected the international, national or provincial/state level)
—Some impact
(e.g., affected the community level)
—Little impact
(e.g., affected a local organization, such as a community hospital)
—No impact that you’re aware of
—Not sure
—Other (please specify:

8. When should a systematic review be updated?
Please tick one of the choices below.

In this survey, an update refers to a discrete event aim-
ing to search for and identify ‘‘new evidence” to incorpo-
rate into a previously completed systematic review.

—Never
—When sufficient evidence has emerged,
rendering the previous review out-of-date
—When a pre-specified period of time
has gone by since the previous review
(e.g., every 2 years)
—Other (please specify:

—1If you answered NEVER, please skip to Section 2,
question #11.
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9. In your opinion, who is responsible for updating
a previously published systematic review? Please tick
one of the following:

12. How many unpublished systematic reviews do you
have for which you were the lead author (i.e., first or
corresponding author)? Please tick one of the following:

—Authors who conducted
the previous systematic review
—Journals that publish them
—People or decision-makers who want to use
the systematic review’s results
—The systematic review community in general
—The editorial
group responsible for the review
(e.g., Cochrane musculoskeletal group)
—The funding organization of the previous review
—A combination of authors and journals
—A combination of authors, journals,
and editorial groups
—A combination of authors, journals,
and funding organizations
—A combination of authors, journals,
editorial groups, and funding organizations
—Other (please specify:

10. Do you think that updated systematic reviews
should be published in peer-reviewed journals?
Please tick one of the following:

—Yes

—TYes, with what the update adds to the literature clearly highlighted
—No

—Other (please specify):

Section 2.

This section relates to unpublished systematic reviews.

In this survey, unpublished systematic reviews are
completed systematic reviews (i.e., results summarization
and manuscript write-up has been completed) that have
not been reported in one or more journal articles, mono-
graphs or books, available in libraries, in documents avail-
able from a public archive or currently in press.

11. Using the definition above, do you have any unpub-
lished systematic reviews for which you were the
lead author (i.e., first or corresponding author) that
you won’t be submitting for publication within the
next year? Please tick one of the following:

—Yes

—No

—Other
(i.e., you've done something related that doesn’t exactly fit the
definition).
Please describe:

— If no, please skip to question #27, page 9.

—8

—10
—11
—12
—13
—14
—15
—16
—17
—18
—19
—=20

Please write the exact amount in  here:

13. Based on your experience, please rank the following
reasons that you conduct your unpublished system-
atic reviews, in general. Tick the appropriate box
for each reason.

In this survey, a health-care practitioner refers to indi-
viduals that see patients and work in the health-care field
(e.g., doctors, nurses, psychologists, chiropractors).

Always Frequently Sometimes Never

A consumer
group
(e.g., patients, general
population) asked
you to conduct
the review

Justification of new research
initiatives
(e.g., a randomized
controlled trial)

You received
pharmaceutical company
or other
industry funding

An area of interest to you

Commissioned by a not-for-
profit
health organization

An area
of interest to your
employer

A health-care
practitioner suggested that
you conduct the review

(Continued )
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(Continued) (Continued)
Always Frequently Sometimes Never -9
You received ‘:?
peer-reviewed funding -
. . —12
A gap in the literature 13
or a controversial area —14
Commissioned by _15
a government organization —16
You will now be asked about your most recent unpub- —17
lished systematic review for which you were the lead au- —I8
thor (i.e., first or corresponding author). _1>920

14. What year was your most recent unpublished sys-
tematic review completed for which you were the
lead author? Please tick one of the following:

—Before 1980
—1980—1984
—1985—1989
—1990—199%4
—1995—1999
—2000—-2004
—After 2005

15. In your most recent unpublished systematic review,
how many researchers were involved, including
yourself? Please tick one of the following:

—1
—2
—3
—4
-5
—6
—7
—8
—9
—=10—Please write
the exact amount
in here:

16. What topic was examined (e.g., disease, condition,
effectiveness of a drug, quality improvement strategy)
in your most recent unpublished systematic
review? Please write your answer in here:

17. How many studies passed all of your inclusion crite-
ria and were included in this unpublished systematic
review? Please tick one of the following:

(Continued )

Please  write the exact amount In  here:

18. Was a primary outcome specified for this systematic
review? Please tick one of the following:

—Yes
—No
—Other (please specify):

19. Was statistical combining (i.e., a meta-analysis) con-
ducted in this unpublished systematic review? Please
tick one of the following:

—Yes
—No
—Other (please specify:

— If no, please skip to question #21.

20. Was statistical significance (defined as P value < 0.05)
in favour of your hypothesis achieved for the primary
outcome? Please tick one of the following:

—Yes
—No, but a trend
of significance was observed (0.05 < P value < 0.10)
—No and a trend
of significance was not observed
—Other (please specify:

21. Was this unpublished systematic review presented
at a conference? Please tick one of the following:

—Yes
—No
—Other (please specify:

22. What is the main reason that this systematic review
was not published? Please tick one of the following
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—No studies (or very few studies) were eligible for inclusion
in the review

—Authors lacked interest

—The review was of a broad scope, rendering it difficult to conduct and
publish

—Operational issues (e.g., first author of the systematic review moves on
to another job)

—The review was of low quality

—The results were not significant

—You were contractually obliged not to publish the results

—Lack of study funding or study funding ended

—Not sure

—Other (please specify:

The past few questions dealt with your most recent
unpublished systematic review.

You will now be asked a few questions about your
unpublished systematic reviews in general.

23. Who is the main audience of your unpublished
systematic reviews? Please tick ome of the
following:

—Policy-makers (e.g., politicians, civil servants)

—Managers/executives of for-profit organizations (e.g., pharmaceutical
companies)

—Managers/executives of not-for-profit organizations (e.g., the
government)

—Health-care practitioners

—No specific target audience

—Consumers (e.g., patients, general population)

—Other (please specify):

24. What degree of impact do your unpublished system-
atic reviews have, in general? Please tick one of the
following:

—Much impact (e.g., affected the international, national or provincial/state
level)

—Some impact (e.g., affected the community level)

—Little impact (e.g., affected a local organization, such as a community
hospital)

—No impact that you’re aware of

——Not sure

—Other (please specify:

—8

—=10—Please write the exact amount in here:

26. In general, what is the main reason for not publish-
ing your systematic reviews? Please tick one of the
following:

—Lack of study funding or study funding ended

—The study funder does not want to publish the results of the review

—The results are not significant

—The manuscript was rejected

—You are often contractually obliged not to publish the results

— Authors lacked interest

—The review was of low quality

—The review was of a broad scope, rendering it difficult to conduct

—Your workplace does not want to publish the results of the review

— Another systematic review on the same topic or question was identified

—No studies (or very few studies) are eligible for inclusion in the review

—Operational issues (e.g., first author of the systematic review moves on
to another job)

—Not sure

—Other (please specify:

27. May we contact you within the next 12 months for
further information if we require clarification on your
responses?

—No
—Yes

28. Your responses are very much appreciated. You will
receive your $10Amazon.com gift certificate via
email when the survey responses have been compiled.

If you would like to say anything else about publishing
systematic reviews, please use the space provided below:

25. Of all your unpublished systematic reviews for
which you were the lead author (i.e., first or corre-
sponding author), how many were submitted for pub-
lication but rejected by at least one journal? Please
tick one of the following:
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Abstract

Background: Cochrane reviews are regarded as being scientifically rigorous and are increasingly used by a variety of
stakeholders. However, factors predicting the publication of Cochrane reviews have never been reported. This is important
because if a higher proportion of Cochrane protocols with certain characteristics (e.g., funding) are being published, this
may lead to inaccurate decisions. We examined the frequency of published and unpublished Cochrane reviews and protocol
factors that predict the publication of Cochrane reviews.

Methodology/Principal Findings: Retrospective cohort study of Cochrane protocols published in 2000 (Issues 2 to 4) and
2001 (issue 1). The publication status of these reviews was followed up to Issue 1, 2008 in The Cochrane Library. Survival
analysis of the time from protocol publication to the first review publication and protocol factors predicting the time to
publication was conducted. There were 411 new Cochrane protocols in the cohort. After excluding 39; 71/372 (19.1%) were
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median time to publication was 2.4 years (range: 0.15 to 8.96). Multivariate analyses revealed that shorter time to
publication was associated with the review subsequently being updated (hazard ratio, HR: 1.80 [95% confidence interval, Cl:
1.39 to 2.33 years]) and longer time to publication was associated with the review having two published protocols,
indicating changes to the review plan (HR: 0.33 [95% Cl: 0.12 to 0.90 years]).

Conclusions/Significance: Only about 80% Cochrane protocols were published as full reviews after over 8 years of follow-
up. The median time to publication was 2.4 years and some reviews took much longer. Strategies to decrease time to
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amendments occur, and better infrastructure for updating Cochrane reviews.
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also occurs when studies with certain characteristics (e.g.,
favourable results, funding from organizations with vested
interests, such as pharmaceutical companies or the tobacco

Introduction

The mission of the Cochrane Collaboration is to conduct

systematic reviews in all areas of healthcare [1]. Currently, the
Collaboration includes more than 10,000 members globally
organized into clinical review groups (CRGs; e.g., schizophrenia
group), methods groups (e.g., bias methods group), and fields (e.g.,
child health field) [1]. Evidence suggests that Cochrane reviews arc
the most scientifically reported systematic reviews [2]. They are
also increasingly being used by consumers, clinicians, and policy-
makers as part of their decision-making process [3]. Although
these reviews are highly regarded, their frequency of publication
and factors associated with their publication remains unknown. If
factors such as funding are associated with subsequent publication
this may imply that Cochrane reviews are also subject to
publication bias.

Publication bias occurs when ‘“‘investigators, reviewers, and
editors submit or accept manuscripts for publication based on the
direction or strength of the study findings”[4]. Publication bias
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industry) are published quicker than those without these
characteristics [5]. Publication bias has been extensively examined
for individual studies (e.g., randomized trials) [4,6-11], but is
under-explored for systematic reviews [12-14].

Cochrane reviews can be followed over time to examine
whether certain factors are associated with their publication. The
process for publishing a Cochrane review includes the following: 1)
title (or topic) registration to ensure that the review is unique to
The Cochrane Library, 2) publication of a protocol, which outlines
the review plan, 3) conduct of the review, 4) publication of the
review report, and 5) update of the review, which usually occurs
every two years [1]. Cochrane reviews can be published clsewhere,
yet they should be published in The Cochrane Library first. All
Cochrane protocols and their respective reviews are provided with
a unique Cochrane identification number, which allows both to be
followed over time. We conducted a retrospective cohort study to
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examine the frequency of published and unpublished Cochrane
reviews and determine the protocol factors that predict the
publication of Cochrane reviews.

Methods

Cohort sample acquisition

A new issue of The Cochrane Library is published quarterly
along with a CD with all of its contents. We obtained all Cochrane
Library CDs from inception from the UK Cochrane Centre and
Canadian Cochrane Network and Centre. In order to allow time
for publication, we selected all new protocols from 2000 (Issues 2
to 4) and 2001 (Issue 1) {4,8-11]. The CD indicates when a
Cochrane protocol is new to that particular issue.

The unique Cochrane identification number was entered into
Issue 1, 2008 of The Cochrane Library to determine the
publication status. Authors of Cochrane protocols that could no
longer be found in The Cochrane Library were contacted for
further information. When a response from the authors was not
received, the CRG coordinator responsible for the Cochrane
protocol was contacted.

The new protocols arising from the Cochrane CDs were
subsequently screened to ensure that they were eligible for the
study. Cochrane protocols that were split into more than one
Cochrane review, taken over by another review group, published
in the same issue as the corresponding Cochrane review itself,
published later than the review publication or published prior to
Issue 2, 2000 were excluded.

Data abstraction

A 37-item data abstraction form was developed by two
investigators (ACT, DM) and pilot-tested. Descriptive characteris-
tics (country of conduct, population examined, number of authors,
number of protocols [multiple protocols indicating that changes to
the original review plan occurred], number of unique Cochrane
identification numbers [some of the reviews had multiple numbers]),
planned methodology (observational versus experimental study
inclusion, number of databases searched, number of primary
outcomes, inclusion of unpublished material, language inclusion,
assessment of publication bias, assessment of heterogeneity), and
other characteristics (gender of corresponding author and whether
they were a healthcare provider, number of updates, funding) were
abstracted from the Cochrane protocols by one investigator (AC'T).
Data were also abstracted from the original version of the Cochrane
review, such as the timing of publication and whether it was
subsequently updated. Random data checks were made by two
investigators, independently (ACT, MHC).

Two time points were abstracted for the analysis from all
included protocols and their subsequent reviews. The first was the
verston _first published online date of publication from The Cochrane
Library citation and the second was the most recent substantive
amendment date from the cover page of the Cochrane protocol and
associated completed review. As Cochrane reviews are published
quarterly, the version first published online date is truncated to four
time points per year. As such, it was decided that the most recent
substantive amendment date would be used for the primary analyses
while the verston first published online date would be used for sensitivity
analyses. The most recent substantive amendment date always
occurs prior to the publication date, resulting in more than eight
years of follow-up data.

Data analysis

Time-to-publication analyses were conducted using the Kaplan-
Meier method, which is often used to estimate time-related events
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and takes into account censored data (i.e., losses to the sample that
occur prior to the final outcome) [15]. Cochrane reviews that
remained unpublished at the time of study were censored on
January 23, 2008 (i.e., the publication date of Cochrane Library,
Issue 1, 2008). Cox proportional hazards models (regression
models often used to examine time-dependent factors) were then
used to predict the time to publication of Cochrane reviews.
Hazard ratios and 95% confidence intervals were calculated. The
hazard ratio is the effect of an explanatory variable on the hazard
or risk of an event and can be thought of as an estimate of the
relative risk (i.e., the risk of an event, in this case the risk of being
unpublished, relative to exposure, such as, lack of funding,
negative results). Variables chosen for the univariate and
multivariate analyses were based on a priori consideration of most
plausible predictors for time to publication. Both univariate and
multivariate models and interactions between variables were
assessed. Statistical analyses were conducted with SAS, version
9.0 (SAS Institute, Cary, North Carolina). This analysis is
consistent with research on the publication status of individual
studies (e.g., randomized trials) [4,8-11], providing the opportu-
nity to compare our results with these studies.

Results

Frequency of published Cochrane reviews

There were a total of 411 Cochrane protocols published in
Issues 2 to 4, 2000 and Issue 1, 2001 of The Cochrane library.
After excluding 39 protocols 372 (90.5%) remained in our sample
(Figure 1). Of these protocols, 19.1% (71/372) were not published
as full Cochrane reviews at the time of this study while 80.9%
(301/372) were published in full. Only 33.2% (100/372) of the
reviews were subsequently updated.

Reasons for non-publication as final reviews included that the
protocol is still active in The Cochrane Library and a
corresponding review has never been conducted (52.1%, 37/71),
the review authors acknowledged that the review is incomplete but
no reason was provided (14.1%, 10/71), the protocol was
withdrawn due to out-datedness (12.7%, 9/71), the Cochrane
review authors lacked time or interest (9.9%, 7/71), the reviewers
experienced operational issues (e.g., the lead author changed jobs;
5.6%, 4/71), and the Cochrane Collaboration rejected the review
(2.8%, 2/71). Information about two protocols (2.8%) was not
provided after contacting the corresponding author of the review.

We contacted the corresponding author or CRG coordinator for
the 71 reviews that were unpublished as of January 2008 to determine
the stage that the review was at, as well as to inquire whether the
review was ever published elsewhere. Sixty-eight responses (96%)
were received. The review was incomplete (stage not reported,
52.9%, 36/68), complete but never published in Cochrane (10.3%,
7/68), a draft manuscript was compiled (8.8%, 6/68), at the literature
search stage (7.4%, 5/68), in peer review (7.4%, 5/68), at the analysis
stage (5.8%, 4/68), and at the data abstraction stage (7.4%, 5/68).
Only 13.2% (9/68) of the reviews were published elsewhere, one of
which was published as a book chapter.

Cochrane protocol characteristics

The majority of the corresponding authors were based in the
United Kingdom (39.5%, 147/372), while 13.4% (50/372) were
based in Australia, 7.3% (27/372) in Canada, and 7.0% in the
United States (26/373; Table 1). The median number of authors
per protocol was 3 (range: 1-22). Almost 3% (10/372) of the
reviews had two published protocols. Approximately 7% (27/372)
of the protocols had two unique Cochrane identification numbers,
possibly indicating inconsistent editorial practices.
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411 Cochrane protocols:
Issue 2/2000 {(n=130)
Issue 372000 (n=84)
Issue 4/2000 (n=106)

Cochrane Protocol Cohort Study

Issue 1/2001 (n=81)

h 4

=39 excluded protocols:

1) Another group took over the review (n=13)

2) Protocol published prior to Issue 2/2000 (n=10)

3) Protocol and review published in same issue (n=7)
4) Duplicate protocol (n=4)

5} Final review published before protocol (n=3)

6) Review spiit into two or more reviews (n=2)

372 relevant Cochrane protocols

Cochrane review:

N=71 Cochrane protocols that are not a published

1) Protocol is still active in the Cochrane Library (n=37}
2) Review incomplete, no reason provided (n=10)

3) Withdrawn protocol due to out-datedness (n=3)

4) Lack of timefinterest (n=7)

5) Operational issues (n=4)

6) Cochrane Collaboration rejected the review (n=2)

7) Can't find protocol or review in Cochrane Library and
have contacted corresponding author (n=2)

L

301 Cochrane protocols
published as a Cochrane review
{includes 3 withdrawn reviews)

Figure 1. Study flow. The cohort included a total of 411 Cochrane protocols and 379 (90.5%) remained after excluding 39. Of these protocols,
19.1% (71/372) were never published as full Cochrane reviews while 80.9% (301/372) were published in full.

doi:10.1371/journal.pone.0003684.g001

The majority of the protocols indicated a plan to include
experimental (c.g., randomized controlled trials) and quasi-
experimental (e.g., interrupted time series) primary studies
(96.2%, 358/372; Table 1). Almost 75% of the protocols reported
a planncd primary outcome (73.7%, 274/372) and the median
number of planned primary outcomes per protocol was 1 (range:
1-22). When reported, the majority of the protocols planned to
include all languages (34.4%, 128/372) and assess for heteroge-
neity (75.8%, 282/372), yet only 20.2% (75/372) planned to assess
for publication bias.

A little over half of the protocols reported a funding source
(58.1%, 216/372; Table 1). This was predominantly a not-for-
profit funder (46.3%, 100/216); while 27.3% (59/216) reported
funding from a government agency and 23.6% (51/216) reported
joint government and not-for-profit funding. Few protocols
reported for-profit organization funding, which is a Cochrane
mandate [1] and few of the corresponding authors reported being
a healthcare provider (20.4%, 76/372).

Survival analysis

The median time to publication using the most recent substantive
amendment date was 2.4 years (range: 0.15 to 8.96 years; inter-
quartile range, IQR: 3.8 years; Figurc 2). This was similar to the
sensitivity analysis (i.e., the version first published online date), which
was 2.24 years (range: 0.25 to 7.75 years; IQR: 3.7 years). Of the
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variables chosen for the univariate analyses, four were significant
and entered into the multivariate analyses: having two protocols
(p=0.001); an updated review (p<<0.0001), number of authors
(p=0.008); and number of primary outcomes (p=0.002). There
was also a trend towards significance for the language inclusion
variable (p=0.06). These five factors were subsequently used in
the Cox proportional hazard model (Table 2).

In the multivariate analyses only two of the variables were
significant. A shorter time to publication was associated with the
review being an update (hazard ratio, HR 1.80 [95% CI: 1.39,
2.33)] and a longer time to publication was associated with the
review having two published protocols (HR 0.33 [95% CI: 0.12,
0.90]; Table 2). Sensitivity analysis based on the version first published
online date produced similar results.

Discussion

We conducted a retrospective cohort study of Cochrane
protocols to provide data on the average time to publication of
Cochrane reviews and factors associated with their publication.
Our results indicate that for every four published Cochrane
reviews, one review remained unpublished based on one year of
Cochrane protocols. As Cochrane reviews are regarded as being
scientifically rigorous, this finding is disquieting. As a major
contributor to the systematic review literature, we believe that all
Cochrane protocols should be completed and published as
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Table 1. Cochrane review characteristics.
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Total: 372

Other characteristics
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Cochrane
Item reviews
Descriptive characteristics
Country of conduct: n (%)
United Kingdom 147 (39.5)
Australia and New Zealand 50 (13.4)
Canada 27 (7.3)
United States of America 26 (7.0)
{taly 14 (3.8}
Netherlands 12 (3.2)
Brazil 9 (2.4)
France 8 (2.2)
China 701.9)
Denmark 7 (1.9)
South Africa 7 (1.9)
Spain 7 (1.9)
Other 38 (10.2)
Not reported 13 (3.4)
Population examined: n (%)
Neonates only 21 (5.6}
Children only 11 (3.0)
Adolescents only 1(0.3)
Adults only 61 (16.3)
Women only 49 (13.2)
Men only 4 (1.1)
Elderly only 4 (1.1
Children and adolescents 13 (3.5)
Children, adolescents and adults 2 (0.5)
Adolescents and adults 51.3)
Adolescents, adults and elderly 1(0.3)
All 200 (53.8)
Number of authors: median (range) 3(1,22)
Review had two protocols: n (%) 10 (2.7)
Review had two unique Cochrane identification numbers: n (%) 27 (7.3)
Methodological characteristics
Type of reports to be included in the reviews: n (%)
Observational only 0 (0)
Experimental and quasi-experimental only 358 (96.2)
Both 14 (3.8)
Number of databases to be searched: median (range) 4(1,22)
A primary outcome was reported: n (%} 274 (73.7)
Number of primary outcomes: median (range) 11, 20)
Reviews with multiple primary outcomes: n (%)* 135 (49.3)
Language inclusion: n (%)
English only 6 (1.6}
Mixed languages only 5(1.4)
All languages 128 (34.4)
Not reported 233 (62.6)
Publication bias was to be assessed: n (%) 75 (20.2)
Heterogeneity was to be assessed: n {%) 282 (75.8)

Table 1. cont.
Total: 372
Cochrane
item reviews
Gender of corresponding author: n (%)
Female 132 (35.5)
Male 192 (51.6)
Unclear 48 (12.9)
Corresponding author was a healthcare provider: n (%) 76 (20.4)
Number of reviews with funding: n (%) 216 (58.1)
Type of funding source: n (%)}
Government only 59 (27.3)
Not-for-profit organization only 100 (46.3)
Insurance company only 1(0.5)
Government and not-for-profit organization 51 (23.6)
For-profit organization and government 2 (0.9)
For-profit and government and not-for-profit 3(1.4)
Notes: " Denominator is number of reviews with a primary outcome (n=274), t
denominator is published reviews (n =301), * denominator is number of reviews
with funding (n=216).
doi:10.1371/journal.pone.0003684.t001

Cochrane reviews. For the unpublished Cochrane reviews, only a
minority (13.2%) were published elsewhere, indicating a major loss
of information being publicly available, as well as wasted scarce
resources.

A little more than half (52.1%) of the unpublished reviews were
still active Cochrane protocols in The Cochrane Library. This
indicates a lack of consistency in the Cochrane Collaboration’s
editorial procedures, as some of the protocols were withdrawn due

Kaplan-Meier Survivor Function
with Greenwood 95% Confidence Interval

Proportion of Studies Unpublished

00

0 2 4 8 8
Ysars

Figure 2. Kaplan-Meier Curve for the time to publication of
Cochrane reviews and 95% confidence intervals. The Kaplan-
Meier Curve displays that the proportion of unpublished Cochrane
reviews decreases over time.

doi:10.1371/journal.pone.0003684.g002
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Table 2. Factors predicting the time to publication of Cochrane reviews

Univariate Hazard Multivariate Hazard

Factor Ratio* (95% ClI) p-value Ratio* (95% Cl) p-value
Language inclusion (including all vs. including mixed languages and not reported) 1.27 (1.00, 1.61) 0.04 1.31 (0.69, 2.50) 0.42
Language inclusion (not reported vs. reported) 0.78 (0.62, 0.98) 0.03 1.00 (0.52, 1.91) 0.10
Review has two published protocols vs. one published protocol 0.27 {0.10, 0.72) 0.01 0.33 (0.12, 0.90) 0.03
Number of primary outcomes reported in the protocol 1.05 (0.77, 1.44) 0.00 1.02 (0.98, 1.05) 0.23
Number of authors on the protocol 0.90 (0.84, 0.98) 0.01 0.94 (0.86, 1.03) 0.17
Review subsequently being updated 1.87 (1.47, 2.35) <0.001 1.78 (1.39, 2.33) <0.0001

increased time to publication.
Abbreviation: CI confidence interval.
doi:10.1371/journal.pone.0003684.t002

to out-datedness while othcrs were not. Another cditorial
inconsistency was the finding that 7% of the included protocols
had two unique identification numbers. The Cochrane Library is
unusual in that there is no single person directly responsible for its
quality assurance. We hope that with the appointment of the
Library’s new editor-in-chief, the number of unpublished Co-
chrane reviews will decrease substantially.

Our results indicated that the median time to publication of the
completed Cochrane review from the published protocol was
2.4 years, and some reviews took as long as 9 years to be published
(using the most recent substantive amendment date). Our results are
consistent with another study that examined the time to publication
from submission to final publication of the review [14]. However,
our time frame is double that reported elsewhere [15], as this study
examined a different time period than this study did [15].

In this study, a longer time to publication was associated with
the review having two protocols. Strategies to decrease time to
publication should be considered. These may include providing
support to reviewers when protocol changes occur and streamlin-
ing the publication process to decrease the time to publication of
Cochrane reviews [16].

As noted elsewhere, updating systematic reviews is of para-
mount importance because some health care interventions
currently known to be effective may be shown to be incffective
or harmful in the future and new interventions or health outcomes
may emerge [17,18]. Our results indicate a shorter time to
publication associated with the review subsequently being
updated. This could be due to a variety of reasons, such as a
quickly evolving clinical content area or a highly motivated
Cochrane review team. A recent study examined indicators
predicting when systematic reviews go out of date [15]. These
analyses found that shorter time to update was associated with the
cardiovascular content area (i.e., indicating a quickly evolving
clinical area) and heterogeneity being present or suspected in the
review (i.e., indicating a motivation to examine unstable results).

The current Cochrane guidance is to update their reviews every
2 years [1]. Although our cohort spans over 8 years, only a third
of the reviews were updated and only 2 out of the entire sample
had 3 updates. For Cochrane reviews (as any other systematic
reviews) to maintain their currency, a more active policy should be
considered to ensure that a much higher proportion is kept up-to-
date. This could include international harmonization of aspects of
the updating process and having other authors finish the update
when too much time has elapsed.

The reasons for unpublished Cochrane reviews seem to be
different than the reasons for unpublished individual studies (e.g.,

(). PLoS ONE | www.plosone.org

Note: " Hazard ratios indicate the relative hazard to the time to publication. Numbers above 1 indicate an decreased time to publication, numbers below 1 indicate an

trials). For clinical trials, there is a trend towards shorter time to
publication when they are sponsored by private industry {e.g.,
pharmaceutical companies) [9,11] and a higher likelihood of
publication when they are funded [19}. Our findings are consistent
with a recent survey on the publication practices of systematic
reviewers. In this survey, the most commonly reported reasons for
not publishing Cochrane reviews included lack of time, the
manuscript being rejected, and operational issues (Andrea Tricco
personal communication). Members of the investigative team are
currently involved with research exploring these issues.

This study has some limitations. Only one investigator
abstracted all of the data, which could have led to inaccuracies.
Furthermore, we did not examine all of the review factors
associated with the time to publication and the reasons for
publishing Cochrane reviews elsewhere often were not provided
by the review authors. However, our cohort includes one year of
data with a large number of Cochrane protocols, a high response
rate was attained for the 71 unpublished reviews, and two
investigators performed random data checks and resolved any
issues with the data. Furthermore, the Cochrane review factors
associated with the time to publication have been examined
elsewhere recently (Andrea Tricco, personal communication).

In conclusion, only about 80% of Cochrane protocols were
published as full reviews after more than 8 years of follow-up. The
median time to publication was nearly two and a half years and
some reviews took considerably longer. We recommend that the
Cochrane Collaboration have consistent editorial policies, stream-
line the review process to decrease the time to publication, provide
support for review authors when changes to the protocol occur,
and provide a better infrastructure for updating Cochrane reviews.
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Chapter 6: General discussion and conclusion

In order to investigate the extent of SR publication bias I developed a conceptual model and
conducted the following studies: a cross-sectional study of SRs (1), an international survey
(2), and a retrospective cohort study of Cochrane reviews (3). The results of these studies, as
well as a general discussion and conclusions will follow.

The publication process of SRs and its susceptibilities to publication bias was
explored through a conceptual model. Seven steps in the publication process of SRs within
healthcare were assumed: 1) conceptualization of the issue or problem to be examined by the
SR, 2) review protocol, 3) review implementation, 4) dissemination of the review’s results,
5) uptake of the research by individuals or groups, 6) policy or clinical impact, and 7) the
effect of the SR results on health outcomes over time. The interviewees reported more
factors influencing the publication of SRs than were identified through the literature
searches. It was apparent through the conceptual model that the different types of publication
bias can permeate all steps of the publication process of SRs.

In the cross-sectional study of 296 SRs indexed in MEDLINE circa 2004, 36.5% of
the overall sample including meta-analyses and non-meta-analytic reviews had favorable
results (1). This increased to 57.7% for Cochrane and 64.3% for non-Cochrane reviews with
a meta-analysis of the primary outcome. Non-Cochrane reviews with a meta-analysis of the
primary outcome were twice as likely to have positive conclusions as Cochrane reviews with
such an analysis (p-value<0.05). The weighted kappa for agreement between SR results and
conclusions was 0.55. It was lower for Cochrane (0.41) vs. non-Cochrane (0.67) reviews,
which could be because Cochrane reviewers make more conservative conclusion statements
(e.g., they report that more research is required if there is a trend towards a favourable

result).
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In the international survey of systematic reviewers, 55.7% (348 of 625) of those
invited participated (2). Half of the participants were from Europe and 22.7% were from the
United States. They reported 1405 published (median: 2.0, range: 1-150) and 199
unpublished (median: 2.0, range: 1-33) SRs. Commonly reported barriers to publishing SRs
included lack of time, lack of funding, and lack of organizational support. Commonly
reported facilitators included time availability and self-motivation. Common reasons for not
publishing most recent unpublished SRs (n=52) were lack of time (12 of 52, 23.0%), the
manuscript being rejected (10 of 52, 19.0%), and operational issues (six of 52, 11.5%).

In the retrospective cohort study of 411 Cochrane protocols published in 2000 (Issues
2 to 4) and 2001 (Issue 1), 71/372 (19.1%) were unpublished and 301/372 (80.9%) were
published as full Cochrane reviews after excluding 39 protocols (3). The median time to
publication was 2.4 years (range: 0.15 to 8.96). Multivariate analyses revealed that shorter
time to publication was associated with the review subsequently being updated (hazard ratio,
HR: 1.80 [95% confidence interval, CI: 1.39 to 2.33 years]) and longer time to publication
was associated with the review having two published protocols, indicating changes to the
review plan (HR: 0.33 [95% CI: 0.12 to 0.90 years]).

From the research comprising my thesis, it is apparent that some of the studies
provide evidence of publication bias of SRs. For example, interviewees mentioned nature of
results (e.g., non-statistically significant) as a reason for not submitting their SRs for
publication in the conceptual model paper. In the cross-sectional study of 296 SRs, a high
proportion of meta-analytic SRs had favourable results, possibly providing indirect evidence
of publication bias within this sample of SRs (1). Non-Cochrane reviews were twice as likely
to have positive conclusion statements as Cochrane reviews, which may also provide

evidence of bias in this sample (1). In the international survey 65% of participants reported
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significant results as being a significant facilitator for publishing SRs (2). However, in the
retrospective cohort study, funding source was not associated with a longer time to
publication of Cochrane reviews (3).

Over 300 unpublished SRs were identified through this research. For the conceptual
model paper, interviewees reported over 40 unpublished SRs. In the international survey, 199
unpublished SRs were identified (2). The median number of reported unpublished SRs per
survey respondent was similar to that of published SRs and a 12.4% non-publication rate of
SRs was identified (2). Furthermore, 71 (19.1%) unpublished Cochrane reviews were
identified in the retrospective cohort study (3). These studies confirm that a large amount of
potentially meaningful data is missing from the literature and implies enormous wasted time
and resources. For example, few of the unpublished Cochrane reviews were ever published
elsewhere in the retrospective cohort study (3).

SRs can also be a source of unpublished individual studies, including RCTs.
Cochrane reviews often search for and include unpublished and grey literature (i.e., difficult-
to-access materials, such as conference abstracts, dissertations, and institutional reports (4)).
This furthers the argument that SRs should be published. We could not ascertain whether the
studies included in the unpublished SRs were included in other published reviews. This
should be examined in the future.

Many factors associated with the publication of SRs were identified through the
literature searches and individual interviews for the conceptual model. As the research
progressed, other factors potentially associated with the publication of SRs were identified.
These included number of authors on the review, number of review protocols, number of
unique identification numbers, population examined, number of databases searched, number

of primary outcomes, and the level of agreement between the results and conclusions. Other
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variables identified from another study that I conducted with some colleagues on the
publication of SRs included an author change between the protocol and subsequent review
and number of pages of the review (5). An exhaustive list of all the variables potentially
associated with the publication of SRs can be found in Table.

Registration of SRs at inception is a possible mechanism for minimizing or avoiding
unpublished SRs (6). International, collaborative efforts toward such an initiative are
required. This could be accomplished by leveraging the successful registration of clinical
trials (7). For example, some evidence suggests that large increases in the number of clinical
trial registrations and more complete records were observed in one study that examined the
Clinicaltrials.gov database over time (8).

Another possible solution to decreasing the frequency of unpublished SRs might
entail educating systematic reviewers, peer reviewers, and journal editors about the
importance of publishing SRs regardless of the review characteristics. Other possible
solutions include creating methods to fast-track the peer-review process, having an online
journal dedicated to only publishing the results of SRs, and ensuring that academic
institutions recognize the importance of SRs.

In the retrospective cohort study, a longer time to publication was associated with a
Cochrane review having two protocols (3). In a similar study examining the review factors
associated with Cochrane review publication, a longer time to publication was associated
with an author change between the protocol and subsequent review (5). Strategies to decrease
time to publication of Cochrane reviews may include providing support to reviewers when
protocol changes or author changes occur and streamlining the publication process of

Cochrane reviews (9).
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The totality of evidence from this thesis suggests that systematic reviewers would
benefit from training on how to conduct a SR. In the cross-sectional study, over half of the
included SRs either did not report a primary outcome or reported multiple primary outcomes,
perhaps implying that systematic reviewers do not fully understand how to report primary
outcomes in SRs (1). Furthermore, reasons for not publishing SRs brought up by participants
in the international survey included that the SR was too broad and that few eligible studies
were identified (2). Another commonly reported reason for lack of publication in the survey
was that a SR on the same topic was identified after the review was started (2), which was
also brought up in the one-on-one interviews.

Results of the retrospective cohort study indicate that the median time to publication
of the completed Cochrane review from the published protocol was 2.4 years, and some
reviews took as long as 9 years to be published (3). Within this time, the knowledge included
in a SR may become out-of-date. Outdated SRs are problematic, as some healthcare
interventions known to be effective may be shown to be ineffective or harmful in the future
and new interventions or health outcomes may emerge (10). Therefore, SRs should be
published, and published as quickly as possible. Evidence suggests that SRs can be produced
and published quicker than they currently are (9).

In the retrospective cohort study, a shorter time to publication was associated with the
review subsequently being updated (hazard ratio: 1.80, confidence interval: 1.39 to 2.33
years) (3). These results were confirmed in another study that used a sub-sample of the
protocols used in study three to examine the Cochrane review factors predicting the time to
publication of Cochrane reviews (5). Over 30 review factors were examined, including
statistically significant results, positive conclusions, and funding source. The results show

that an author change between the protocol and final review was associated with a longer
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time to publication (p=0.002), while an updated review was associated with a shorter time to
publication (p=0.03).

A shorter time to publication when a SR is subsequently updated could be due to a
variety of reasons. Examples include a quickly evolving clinical content area or a highly
motivated SR team. A recent study examined indicators predicting when SRs go out of date
(11). The results indicated that a shorter time to update was associated with the
cardiovascular content area and the presence or suspicion of heterogeneity in the SR. These
factors may indicate that SRs involving quickly evolving clinical areas and unstable SR
results require frequent updating.

Although updating SRs is an important issue, current evidence suggests that only a
small proportion of them are updated. A recent study identified few updated SRs in a cross-
sectional sample of 300 SRs indexed in MEDLINE (6). A survey of 195 healthcare
organizations within the international SR community revealed that although the majority of
the organizations recognized the importance of updating SRs, updating practices were
reported as being irregular and inconsistent (12). In the retrospective cohort study, only 1/3
of the eligible Cochrane reviews were updated after 8 years of follow-up, even though the
Cochrane Collaboration’s mandate is to update their reviews every two years (3).

For SRs to maintain their currency, a more active updating policy should be
considered. This may ensure that a much higher proportion of SRs are kept up-to-date. Such
a policy should be explicitly and formally incorporated into organizational research
mandates. International harmonization of aspects of the updating process should be
considered, as well as having other authors conduct an update when too much time has

elapsed.
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From the research comprising my thesis, the reasons for unpublished SRs seem to be
different than the reasons for unpublished individual studies, such as RCTs. For clinical
trials, there is a trend towards shorter time to publication when they are sponsored by
commercial industry (e.g., pharmaceutical companies) (13;14) and a higher likelihood of
publication when they are funded (15) or have statistically significant results (15-18). In the
cross-sectional study of SRs, the logistic regression analyses did not identify funding as
being a predictor of favorable results or positive conclusions, although this was based on a
small number of studies (1). In the international survey, participants did not report
statistically significant results as being a major driver for unpublished SRs (2). Furthermore,
funding source had no impact on the time to publication of Cochrane reviews in the
retrospective cohort study, which included a large number of studies (3). Instead, important
factors for unpublished SRs include type of review (Cochrane vs. non-Cochrane), meta-
analytic vs. non-meta-analytic, number of published protocols, and the review subsequently
being updated.

Results from another study are consistent with the three studies that comprise this
thesis (5). In this study, statistically significant results, positive conclusions, and funding
source were not associated with the time to publication of Cochrane reviews. Instead, an
author change between the protocol and the review and the review subsequently being
updated were the only factors associated with the time to publication of Cochrane reviews.
These results are not surprising, as the sample used in this study overlapped with the sample
used in the retrospective cohort study.

My thesis has some limitations above and beyond those brought up in the individual
papers. One limitation is that a high proportion of the SRs included in the three studies were

the traditional SR of RCTs addressing the “what works” question, thus other types of reviews
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relevant to population health might have been excluded. For example, policy-makers might
need information about the effectiveness of certain interventions in different settings. This
type of information might be more readily available in other types of reviews, such as realist
reviews or meta-ethnography reviews. Realist reviews are useful to answer how complex
programs work or why do they fail in certain contexts (19) while meta-ethnography reviews
use qualitative evidence to explain differences apparent between complex interventions (20).
Although these types of reviews may also be relevant to population health, they are fairly
new and examples of their application are difficult to locate. Furthermore, there is little
methodological research validating these approaches. Future research examining the
publication of these types of reviews is warranted when a larger sample is available.

The use of SRs as a tool for decision-makers also is limited. There is some evidence
suggesting that SRs still may be used infrequently by healthcare practitioners. For example, a
SR of the information seeking behaviour of physicians found that textbooks (many of which
do not rely on evidence from SRs) and advice from colleagues are still the most frequent
source of information (21). The SR question may not entirely be relevant to a decision-maker
and the SR may lack the clinical or policy contextual details required to make a decision
(22). Furthermore, the best presentation of a SR to enhance the uptake of its results by a
decision-maker has not been widely examined.

Current efforts are trying to improve the utility of systematic review by making them
more user-friendly. Resources for clinicians include Clinical Evidence in the UK

(http://clinicalevidence.bmj.com/ceweb/index.jsp) and Up-to-Date in the USA

(http://www.uptodate.com/home/index.html). Resources for policy-makers include Rx for

Change in Canada (http://www.cadth.ca/index.php/en/compus/optimal-ther-

resources/interventions) and the Program in Policy Decision-Making/Canadian Cochrane
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Network and Centre (PPD/CCNC) database

(http://www.researchtopolicy.ca/Search/Reviews.aspx), which is also based in Canada. In

addition, enabling The Cochrane Library to be publicly available may increase the uptake of
Cochrane reviews by healthcare providers, patients, and policy makers.

Current terminology has moved away from evidence-based practice towards
evidence-informed practice. Sometimes a decision-maker is faced with a question that has
yet to be answered by the evidence and there is no time to conduct a new study (23). The
practitioner might have to therefore use their clinical judgment in conjunction with evidence
that is not entirely applicable to their current situation.

Future research might entail determining how to make SRs more relevant to decision-
makers and how to increase their uptake by decision-makers. Furthermore, the influence of
risk of bias on the publication of SRs requires further assessment. This could be done by
examining the association between the risk of bias of the included studies in a review, as well
as the risk of bias of the SR itself and the time to publication of SRs. Another issue that
requires further investigation is determining the number of unpublished studies that are
reported in unpublished SRs. Publication issues surrounding other types of reviews (e.g.,
realist reviews) is warranted when a larger sample of these reviews is available. Finally,
more research on updating SRs is required.

In conclusion, some of the studies comprising my thesis provided evidence of SR
publication bias and a high proportion of unpublished SRs were identified. Possible solutions
for minimizing or avoiding SR publication bias include registration of SRs at inception,
educating systematic reviewers, peer reviewers, and journal editors about the importance of
publishing SRs, creating methods to fast-track the peer-review process, having an online

open-access journal dedicated to only publishing the results of SRs (including their updates),
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and ensuring that academic institutions recognize the importance of SRs. Strategies to
decrease time to publication of Cochrane reviews may include providing support to
reviewers when protocol changes or author changes occur and streamlining the publication

Process.
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Table: Variables potentially associated with the publication of systematic reviews

Systematic review
characteristics

Systematic reviewer
characteristics

Journal, journal editor, and
peer reviewer characteristics

Nature of results

Lack of time

Receptiveness of topic

Nature of conclusions

Language barriers

Receptiveness of SRs in general

Number of included studies

International SR authors

Journal format

Total number of participants

Number of authors

Study design of included
studies

Healthcare practitioner vs. non-
healthcare practitioner

Publication bias of included
studies

Author change between
protocol and final review

Quality of included studies Motivation/incentives
Assessment of heterogeneity Guidance on methods
Language of included studies Synthesis skills

Assessment of publication bias

Relationships with journals

Another SR identified Workplace interest/priority
SR too broad in scope Gender of corresponding author
SR updates Country of SR authors

Publication status of included
studies

SR not done for publishing
purposes

Meta-analysis vs. no meta-
analysis

Funding

Funding source

Number of review protocols

Number of unique identification
numbers

Population examined

Number of databases searched

Primary outcome to be assessed

Number of primary outcomes

Number of pages of the review

Level of agreement between
review results and reviewer
conclusions

Quality of the SR

SR topic

Abbreviation: SR (systematic review).
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