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A way to calculate an average

Estimates an ‘average’ or ‘common’ effect

Improves the precision of an estimate by 
using all available data

Why Metaanalysis..

Analysis of analyses More reliable information

Precision in estimating effects Garbage in garbage out
File drawer effect
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How to plan metaanalysis

Determine the research question

Identification of relevant studies

Select the studies

Data extraction

Data analysis

Examine heterogeneity/publication bias

Interpretation & Reporting

Effect Measures

Relative Risk/Risk Ratio (RR)

Odds Ratio (OR)

Hazard Ratio (HR)

Data Analysis

Risk Odds 

Risk =    a
a+b

Relative Risk: risk patients/risk controls

Odds =  a
b

Odds Ratio: odds patients/odds control

Risk & Odds
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Risk

24 people skiing down a slope, and 6 fall
Risk of a fall

= 6 falls/24 who could have fallen
= 6/24 = ¼ = 0.25 = 25%

Risk =  number of events of interest
total number of observations

Basics of Metaanalysis; Cochrane Statistical Methods Group

Odds

24 people skiing down a slope, and 6 fall
odds of a fall
= 6 falls/18 did not fall
= 6/18 = 1/3 = 0.33 (not usually as %)

Odds = number of events of interest
number without the event

Expressing  in words

Risk
• the chances of falling were one in four, or 25%

Odds
• the chances of falling were one third of the 

chances of not falling

• one person fell for every three that didn’t fall
the chances of falling were 3 to 1 against
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Relative Risk
Probability of getting disease if exposed
Probability of getting disease if not exposed

Probability of outcome if on drug
Probability of outcome if on placebo

Odds Ratio
Odds that the disease were exposed
Odds that the controls were exposed

An example..

Blum et al Still 
dyspeptic

Not still 
dyspeptic

Total

Treatment 119 45 164

Control 130 34 164

Total 249 79 328

Risk ratio (Relative Risk)

• risk of event on treatment
= 119/164

• risk of event on control
= 130/164

• risk ratio = 119/164 = 0.726 = 0.92
130/164 0.793

= risk on treatment
risk on control

Where risk ratio = 1, this implies no difference in  effect

Blum 

et al

Still 
dyspeptic

Not still 
dyspeptic

Total

Treat 119 45 164

Control 130 34 164

Total 249 79 328
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Odds Ratio

• odds of event on treatment
= 119/45

• odds of event on control
= 130/34

• odds ratio = 119/45 = 2.64 = 0.69
130/34 3.82

= odds on treatment
odds on control

Where odds ratio = 1, this implies no difference in  effect

Blum 

et al

Still 
dyspeptic

Not still 
dyspeptic

Total

Treat 119 45 164

Control 130 34 164

Total 249 79 328

Expressing risk ratios and odds ratios

Risk ratio 0.92
the risk of still being dyspeptic on treatment was about 
92% of the risk on control

treatment reduced the risk by about 8%

treatment reduced the risk to 92% of what it was

Odds ratio 0.69
treatment reduced the odds by about 30%

the odds of still being dyspeptic in treated patien ts were 
about two-thirds of what they were in controls

Interpretation of RR and OR

OR or RR should be accompanied by CI



29th ICRO, GKNM, Coimbatore

Forest Plot in Metaanalysis: Dr. Sajal Kakkar

Confidence Intervals

a) Statistically significant, low precision

b) Statistically significant, high precision

c) Not statistically significant, low precision

d) Not statistically significant, high precision

Statistical Significance and CI

The graph displaying results of metaanalysis

“Forest Plot”
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Freiman JA et al, NEJM 1978

Lewis JA et al, Prim Cardiol 1982

Forest Plot or Forrest Plot!!
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Forest Plot of a metaanalysis

How to read a forest plot

Scale for statistic being displayed
(OR or RR)

1 2 5.2.5

Horizontal Axis

Line of Null Effect

The Axis
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1 2 5.2.5

Study Lines

Favors ControlFavors Treatment

95% confidence interval
of the study

Weight of each trial in MA

1 2 5.2.5

Favors ControlFavors Treatment

Combining all the studies

Diamond of the bunch
CI

Shows combined point estimate (OR or RR)
& CI for the metaanalysis

The Diamond
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Heterogeneity..
variation between the studies’ results

• Measured by I 2

• Located at bottom of the plot
• Should be <50%

Differences between studies with respect to:
Patients: diagnosis, in- and exclusion criteria, etc.
Interventions: type, dose, duration, etc.

Outcomes: type, scale, cut-off points, duration of follow-up , etc.

Quality and methodology: randomised or not, allocation 
concealment, blinding, etc. 
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Exercise 
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Exercise 

Cochrane Collaboration Logo

Some other plots..

Funnel plots
Bias detected by simple graphical test
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Forest Plot of Cumulative Metaanalysis

Interpretation of Forest Plot

Summarize..

Diamond in Metaanalysis


