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Publication Bias in Epidemiological Studies
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SUMMARY
Communication of research findings is the utmost responsibility of all scientists. Publication bias occurs if scientific studies with negative or null 

results fail to get published. This can happen due to bias in submitting, reviewing, accepting, publishing or aggregating scientific literature that fails 
to show positive results on a particular topic. 

Publication bias can make scientific literature unrepresentative of the actual research studies. This can give the reader a false impression about 
the beneficial effects of a particular treatment or intervention and can influence clinical decision making. Publication bias is more common than 
it is actually considered to be, but there are ways to detect and prevent it. This paper comments on the occurrence, types and consequences of 
publication bias and the strategies employed to detect and control it. 
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Bias is difficult to avoid in research studies. A carefully de-
signed study is likely to be relatively free of bias, but its elimina-
tion cannot be guaranteed. Moreover, too much effort to control 
bias at times, can compromise the usefulness and (reduce the) 
generalizability of the study.

Bias has been defined as ‘Any systematic error in the design, 
conduct or analysis of a study that results in a mistaken estimate 
of an exposure’s effect on the risk of disease’ (1). Biases in sci-
entific research can be broadly classified as either selection bias 
or information bias (2). They can occur anywhere in the course 
of the study from the selection of the study subjects to the final 
reporting of the results. 

Publication Bias, a type of information bias, is defined as ‘The 
tendency on the parts of investigators, reviewers and editors to 
submit or accept manuscripts for publication based on the direc-
tion or strength of the study findings’ (3). Elaborating on that, 
Constantine remarks in her book, that research with statistically 
significant positive results is more readily submitted to journals 
for publication and is not only more likely to be published, but 
is published relatively quickly when compared to research with 
negative or null results (4). Publication bias is more common than 
it is usually considered to be. It is estimated that as much as 50% 
of the literature about a particular topic remains unpublished. 
Moreover, null studies are more than twice as likely to remain 
unpublished than studies with statistically significant results (5). 

The objectives of this paper are to discuss the types and causes 
of publication bias, assess its consequences and examine/analyze 
ways to prevent or control it. 

Types and Causes of Publication Bias:
Selective publication of studies with positive or statisti-

cally significant findings is the most commonly understood 
form of publication bias. This also leads indirectly to the file 

drawer problem which is the reluctance on part of research-
ers to submit manuscripts for publication that either show 
no effect or negative results (Table 1). There have also been 
claims that authors’ name, prestige, institution, research topic 
and ‘new versus conventional treatment’ are factors that can 
favor publication of a study (6).    

A recent study concluded that commercially funded and 
United States (US) based research is more likely to be published 
than non-commercially funded and non US based research. The 
authors considered two hundred and nine manuscripts submit-
ted to the journal for publication from all over the world. Al-
though, in this study the reviewers were blinded to the funding 
source and the country of origin, yet they still favored studies 
conducted in the US that were commercially funded and mul-
ticenter, over the ones that were foreign, non-funded and single 
center. This could be explained by the fact that authors’ writing 
style and certain other study characteristics cannot be easily 
blinded (Table 1). Interestingly, in this investigation positive 
study outcome was not associated with a higher likelihood of 
publication. (7). 

Publication bias can also occur if there are multiple publica-
tions of same study results or within study selective reporting of 
outcome, exposures or subgroup analyses. In these instances, it is 
very difficult to ascertain the magnitude of the bias (4).

What Does Publication Bias Lead to?
Introduction of bias in a research study can lead to misin-

terpretation of its results and may eventually lead to imprecise 
conclusions. Publication bias can result in misleading conclusions 
about the benefits of a particular treatment or intervention, or in 
other words, can give the impression of unfounded precision of 
results (2). This is due to the fact that readers get to witness just 
one side of the mirror; the other (negative results) side remains 
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Researchers by not submitting studies Also known as ‘file drawer problem’ is defined as reluctance on part of the investigators to submit for publica-
tion, studies with negative or no effect(4).

Journal editors by favoring positive studies Although they strongly deny, yet they have at times been accused of favoring studies with positive results for 
publication. There also is evidence that commercially funded, United States (US) based and multi center stud-
ies are more likely to be published than non-funded, foreign based or single center studies (7, 8).

Reviewers by favoring positive studies They may pay more attention to the main results or the take home message as opposed to the scientific merit 
of the investigation and consequently, at times very well designed and well conducted studies may not get 
published if they report null or negative results (6, 8).

Mass media Media selectively publicizes new research with positive findings (9). 
Reference bias Studies reporting positive findings are cited more frequently in reviews than those reporting negative results 

(10).
Secondary literature and meta-analyses A study conducted to investigate publication bias in secondary literature reported preferential translation of 

studies from medline (primary literature) to ACP Journal Club (ACPJC) (secondary lit) based on positivity of 
outcome (11, 12). 

Table 1. Publication Bias (PB) operating at different levels

unseen. Publication bias in secondary literature like the previously 
mentioned example of ACPJC (Table 1) can misguide clinical 
practitioners in favoring certain treatments, because of over-
representation of studies with positive outcomes (5). 

Eyding and colleagues conducted a systematic review of pub-
lished and unpublished literature comparing the benefits and harms 
of anti-depressant Reboxetine with either a placebo or selective 
serotonin reuptake inhibitors (SSRIs) in the acute treatment of 
depression. Contrary to what published literature indicated, they 
reported that Reboxetine is ineffective and in some cases harmful 
as an antidepressant. Publication bias distorted the available litera-
ture thereby favoring the treatment. This example highlights the 
urgent need for mandatory publication of clinical trials data (13). 

How Can Publication Bias Be Detected?
Certain scientific methods can be employed for detecting pub-

lication bias. The simplest method is the examination of a ‘funnel 
plot’ and the use of the ‘trim and fill method’ to adjust for bias  
(Fig. 1) (6). A funnel plot is a plot of the effect size of each trial 
against some measure of its size, like precision, sample size or 
standard error (4, 6). These plots should be shaped like a funnel 
if there is no publication bias. This is due to the fact, that trials 

with smaller sample size have larger variation in the estimates 
of their effect size as compared to the ones with larger sample 
sizes (6, 12). The studies at the lower left end and the center of 
the funnel can be a victim of publication bias (Fig. 1 b). To adjust 
for this, the trim and fill method is used by first estimating the 
number of asymmetric trials on the right side of the funnel. These 
are the trials that do not have a left sided counterpart. These trials 
are then ‘trimmed’ from the plot leaving a symmetric remainder. 
Later meta-analytic procedures are used to estimate the center of 
the funnel. Finally the trimmed trials are replaced along with their 
missing mirror image counterparts, which are imputed or ‘filled’. 
This method has helped in devising a test for the presence of 
publication bias by estimating the number of missing trials (6, 12). 

How Can Publication Bias Be Avoided/Prevented?
Various strategies have been proposed to reduce and possibly 

eliminate selective publication of research studies. 
A Section for Null Results: 

This strategy has been adopted by the journal of Cancer Epide-
miology, Biomarkers and Prevention. The journal has introduced 
a new section titled ‘Null results in brief’. The main aim of this 
section is to promote scientists to report studies that were well 
conducted, but failed to reach statistical significance or show a 
positive result (14).
Establishing an International Registry for Clinical Trials: 

Several authors have suggested that all clinical trials should 
be registered with an international registry right at their inception 
so as to avoid publication bias in the future on the basis of their 
results (9, 10). International Clinical Trials Registry Platform 
(ICTRP) recommends that all clinical trials be registered, with 
their objectives and endpoints clearly stated. This universal 
registration can help prevent data suppression by pharmaceuti-
cal agencies, institutions etc. by making the trials known to the 
public (15–17). 
On-line Journal Publications:

Online journals are a relatively recent phenomenon. Since 
they are published online, there is less competition for space and 
the topic need not be very newsworthy (18). One such journal 
is ‘The Journal of Negative Results in Biomedicine’ which is an 
online bio-med central journal that encourages scientists to submit Fig. 1. The funnel plot.
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studies that fail to show statistical significance, challenge current 
dogmas or tenets, are controversial or are negative (19). 

Does Publication Bias Qualify as Scientific Miscon-
duct?

As scientists, it is our ultimate responsibility to report or 
make public our study results. In any research study, the study 
participants have invested their time and at times other valuables 
in the process. Therefore, it is our moral and ethical obligation 
to report what we concluded from the whole exercise. In his 
editorial in ‘Cancer epidemiology biomarkers and prevention’ 
Peter G. Shields sheds light on the hazards of not communicat-
ing research findings. He claims that obtaining comprehensive 
information about latest research is even more vital in the field of 
cancer epidemiology, as clinicians make vital decisions regarding 
treatment protocols for cancer patients (14). 

Publication bias is a serious problem that should be minimized 
as much as possible. Scientists should eliminate it as much as 
possible by trying to publish their research findings irrespec-
tive of the direction of results. Editors and reviewers of journals 
should pay more attention to design, methods and conduct of the 
research studies to reach their editorial decisions rather than the 
final results of that particular study.

Although publication bias may not essentially qualify as sci-
entific misconduct, it distorts science in a manner that can hinder 
progress in clinical as well as other types of scientific research. 
If scientific literature is composed of a biased sample of research 
studies it cannot provide unbiased conclusions. 
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