
NASEM Question:
What are best practices 
for addressing publication 
bias?



The potential for publication (reporting) bias!

‘the failure to publish the results of a study on the basis of the direction or strength of the 
study findings’ – DeVito & Goldarce (2018)

Why?

File drawer problem.
 Time?
 Motivation?

Sponsorship / Funding.

Slow publication.

Not limited to nutrition research

Question: What does publication bias look 
like?

‘Results indicate that published studies 
yield larger effect sizes than unpublished 
(d = 0.18): Polanin et al (2016)’



Prevalence of assessing for publication bias

Across 91 meta-analyses 70% demonstrated 
some effort to evaluate publication bias

41% reported some evidence of publication 
bias. 



How often is publication bias assessed for in systematic 
reviews meta-analyses?

43% of health services delivery systematic reviews and meta-analyses mention publication bias.



Including unpublished studies in meta-analysis ‘grey-literature’

Should unpublished data be included?

Cook et al (JAMA, 1993): 78% of methodologists suggest unpublished data should definitely or probably 
be included, with around 47% of editors agreeing

Cochrane – ‘The inclusion of data from unpublished studies can itself introduce bias. ’

Of 203 reviews 36% of studies did not describe any attempt to obtain unpublished studies.  Of those that 
sought it out, 89% found some! (Ziai et al, Search for unpublished data by systematic reviewers: an audit)



Will unpublished data stay hidden forever?

the publishing landscape has transformed





What not to use… Fail Safe N.

Fail-safe N determines the number of studies with a significant effect 
that would need to be added in order for the meta-analytic effect to be 
non-significant.

Discouraged!

1.It does not tell you whether there is bias.
2.Greater bias can lead to a greater Fail-Safe N.
3.Hypotheses that would appear to be false 
have otherwise obtained very large values of 
FSN.

Not recommended by Cochrane



Funnel plots

A scatter plot of the study effect size (intervention effect) against some measure of precision (sample size) of the 
study. 

High powered studies

Low powered studiesPooled effect

Looking for symmetry!



Example from elsewhere

Effects of low sodium diet versus high sodium 
diet on blood pressure, renin, aldosterone, 
catecholamines, cholesterols, and triglyceride 

A systematic review, and meta-analysis of the 
impact of health-related claims on dietary 
choices



Funnel plots alone…..

Subjective! Can be difficult to judge especially when 
the number of studies is small

Used as evidence of publication bias … but actually 
‘small study bias’, differences in study quality etc. 

Asymmetry of the funnel plot, either visually 
interpreted or statistically tested, does not 
accurately predict publication bias

Inappropriate or misleading use of funnel plot tests 
may do more harm than good



Contour Enhanced Funnel plots



Sunset Funnel plot



Statistical assessment of publication (small study) bias based on 
asymmetrical funnel plots

Egger’s test
Test of funnel plot asymmetry – regresses the scaled effect size against the precision. If there is no small 
study bias then the intercept should be 0 



PET/PEESE (Precision-effect test and precision-effect estimate with 
standard errors)

PET fits a linear regression line, then extrapolates to estimate the effect size of a 
hypothetical study with a standard error of zero

PEESE fits a quadratic regression line (using the squared standard error).

Can fail badly under high heterogeneity



Trim and Fill technique

Seen as ‘intuitive’ (despite ‘non-trivial’ underlying statistics)

Studies with the most extreme effect sizes are trimmed

Then hypothetical effects are filled to create a more 
symmetrical funnel plot

‘Corrects for publication bias?’



Trim and Fill in practice

Effects of low sodium diet versus high sodium 
diet on blood pressure, renin, aldosterone, 
catecholamines, cholesterols, and triglyceride 

Matches the trimmed studies!



Issues with Trim and Fill: Heterogeneity and Outliers

Having frequent family meals was 
significantly associated with a lower BMI 
(r = −0.05, 95% CI [−0.06,–0.03]), a more 
healthy diet (r = 0.10, 95% CI [0.09, 0.12])

‘Trim and fill analyses imputed five
hypothetically missing studies for BMI, 
four studies for healthy diet.

….

The adjusted effect sizes, taking 
publication bias into account, remained 
the same or were only slightly lower but 
still significant..

BMI: r = −0.042; 95% CI [−0.06, −0.03]; 
healthy diet: r = 0.10; 95% CI [0.08, 0.12];’



Moving beyond the funnel plot: Test of Excess Significance

Not currently recommended by Cochrane

Less relevant for cohort studies where the power of studies tends to be much larger.

Compares the expected number of significant effects against the observed number. 
Expected number is based on the pooled effect and the power of the individual studies to 
detect that effect. 

Expected = sum of power



P-Curve (Simonsohn, Nelson and Simmons, 2014) 

P-values are often used as a threshold for importance.

P-Curve focuses on the –values of the effects (not necessarily the effect sizes and variances). It doesn’t infer the 
average effect, but rather considers the evidential value of the analyzed studies.







Using GOSH to identify impact of influential 
studies.
GOSH = Graphical Display of Study Heterogeneity

All subsets combinatorial meta-analysis.

for a meta-analysis of k ≥ 2 studies, there are 2k -1 potential subsets of studies 

For a meta-analysis with 20 studies there are over 1 million possible combinations. 





GOSH of influential study

One study with a large effect size can 
bias all models in which it is included, 
particularly in a smaller effect size.

However… might not be publication 
bias!



Recommendations

1. Check for unpublished research

2. Do publication bias tests (multiple)
‘we advocate that selection methods should be used less for obtaining a single estimate that purports to 
adjust for publication bias ex post and more for sensitivity analysis (McShane, 2016)’

3. Examine influential cases and what they might do to heterogeneity but also the meta-analytic effect

‘Remember! The tests do not directly test for publication bias, but for a relationship between the observed effect 
sizes or outcomes and the chosen predictor. If such a relationship is present, then this usually implies asymmetry 
in the funnel plot, which in turn may be an indication of publication bias. However, it is important to keep in mind 
that there can be other reasons besides publication bias that could lead to asymmetry in the funnel plot.’

Happy to share any of the R code used here: a.j.jones@ljmu.ac.uk
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