
Understanding Forest Plots 
Seeing the wood for the trees!

Dr Laura Gray 



Me

• Reader of Population and Public Health Sciences

– Long title = statistician!

• Research 

– Early detection and prevention of type 2 diabetes

– Cluster trials

– Meta-analysis 



Hierarchy of evidence

More prone 
to bias



Systematic Review - Summary

• Literature review that tries to find all relevant data on a 

research question (objective)

• Different from a commentary or opinion piece (subjective)

• Explicit, transparent and repeatable criteria to identify all 

evidence relevant to clear research question

• Evidence summary:

– Qualitative narrative

– Quantitative (meta-analysis)





Meta Analysis - Summary

• Use statistical methods to combine all of the available 

information 

• Gives an ‘overall’ answer

• Weighted average of all effect sizes

• Result is often weighted so that larger studies have more 

of an influence 



Key Points

Systematic Review

Identifies all relevant data using a systematic 

approach

Meta-Analysis

Uses a weighted average to combine that data 

to get an overall effect size



Forest plots 

• Informative plot used to display the main results from a meta analysis

• “Forest of lines”

• Information overload!



Research Question

Does aspirin prevent death after 

myocardial infarction (MI)?



Studies for inclusion

Participants

• Adults
• Previous MI

Allocation
• Randomisation

Interventions

• Aspirin

• Placebo Outcomes
• Dead/Alive



Studies for inclusion

Aspirin group Placebo group

Study Deaths Total Deaths Total

MRC-1 49 615 67 624

CDP 44 758 64 771

MRC-2 102 832 126 850

GASP 32 317 38 309

PARIS 85 810 52 406

AMIS 246 2267 219 2257

ISIS-2 1570 8587 1720 8600



Plot gives the odds ratio of surviving in the aspirin versus placebo groups
- Per study and overall 

What is an odds ratio??



Aspirin group Placebo group

Study Dead Alive Total Dead Alive Total

MRC-1 49
8.0%

566
92.0%

615 67
10.7%

557
89.3%

624

Odds is a statistical measure which compares the 

number of people having the good event to the number 
having the bad event

So in the aspirin group the odds of surviving is
566 / 49 = 11.55



Aspirin group Placebo group

Study Dead Alive Total Dead Alive Total

MRC-1 49
8.0%

566
92.0%

615 67
10.7%

557
89.3%

624

So in the aspirin group the odds of surviving is
566 / 49 = 11.55

Odds of surviving in the placebo group is
557 / 67 = 8.31



So in the aspirin group the odds of surviving is
566 / 49 = 11.55

Odds of surviving in the placebo group is
557 / 67 = 8.31

Odds ratio compares these
11.55 / 8.31 = 1.39

Aspirin 39% more likely to survive than placebo

Aspirin

Placebo



Odds ratio compares these
11.55 / 8.31 = 1.39

Interpretation of OR

OR~1: aspirin and placebo have the same effect on survival

OR>1: aspirin is better than placebo

OR<1: aspirin is worse than placebo 

Aspirin

Placebo





What is the range of values given?



Population and samples

Population – all adults with previous MI

MRC-1

OR 1.39

Sample 1

New trial

OR ???

Sample 2

New trial

OR ???

Sample 3



Confidence intervals

• If we repeatedly took samples we would end up with a distribution of 
Odds Ratios

1.340.94 2.05



Confidence intervals – how sure are we?

Population                                           Samples





How do we calculate the overall effect size?



Meta analysis – weighted average

Population                                          Sample 1

Sample 2 

Which one would you put more faith in the results?



Meta analysis – weighted average



On average aspirin increases the odds of surviving by 11%



What does the line in the middle mean?



No effect and statistical significance 

If the odds of surviving is the same in both groups OR=1

P value for overall effect 
<0.0001



P values

Population                                          Sample 

Real effect                                          Estimated effect

OR = 1 OR = 6

i.e. the null hypothesis is true             the probability of this 
happening if         
actually there is no effect in 
the population is very low

p value measures this



Textbook definition 

“The p value is the probability that the data would 

be at least as extreme as those observed if the null 

hypothesis were true”

Usual to state result as 

statistically significant if p<0.05



What does this information tell us?



Heterogeneity 

• Does it make sense to combine the studies identified?

• Are you combining like with like or apples and bananas? 

• Heterogeneity is a statistical measure of how different the results of 
the studies included are 



Heterogeneity



Why might this happen???



0
No heterogeneity

100
High heterogeneity

1 squared measure



There are some differences but overall sensible to pool these results



Effects of hormone replacement therapy (HRT) on stroke events. 

Philip M W Bath, and Laura J Gray BMJ 2005;330:342

©2005 by British Medical Journal Publishing Group



Other outcomes

• We have used a meta analysis with a binary outcome (dead/alive)

• Meta analysis can be used for other outcomes – such as continuous 
outcome

Binary Continuous

Examples Yes/no, Dead/alive Weight, BP

Effect OR / RR Difference between means

Line of no effect 1 0



Date of download:  4/5/2016
Copyright © 2016 American Medical 

Association. All rights reserved.

From: Vegetarian Diets and Blood Pressure: A Meta-analysis

JAMA Intern Med. 2014;174(4):577-587. doi:10.1001/jamainternmed.2013.14547

Systolic BP

I2 = 0; P = 0.45 for heterogeneity



Concluding remarks

• Forest plots give us a wealth of information

– Data on individual studies

– Overall pooled result

– Data on heterogeneity

• Same principles apply for other outcomes – count, time to event etc.  



Any questions?


