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• Important of multivariable analysis 

– Most diseases have multiple causes, and 
prognosis is usually determined by a large number 
of factors

– Enable to sort out the multifaceted nature of risk 
factors and their relative contribution to outcome
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What are confounders and how does multivariable 
analysis help me to deal with them?

• Confounding occurs when the apparent 
association between a risk factor and an outcome 
is affected by the relationship of a third variable 
to the risk factor and the outcome; the third 
variable is called a confounder.
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• A confounder is associated with the risk factor 
and causally related to the outcome.
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What are suppressers and how does multivariable 
analysis help me to deal with them?

• A type of confounder

• As with confounders, a suppresser is associated 
with the risk factor and the outcome 
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• On bivariate analysis there is no effect seen 
between the risk factor and the outcome

• When you adjust for the suppresser, the 
relationship between the risk factor and the 
outcome becomes significant.
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• Unlike a typical confounder, when you have a 
suppresser you won’t see any bivariate 
association between the risk factor and the 
outcome until you adjust for the suppresser.
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What are interactions and how does multivariable 
analysis help me to deal with them?

• An interaction occurs when the impact of a risk 
factor on outcome is changed by the value of a third 
variable.
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Baseline characteristics of survivors and decedents, 
Aerobics Center Longitudinal study.
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Was there any way to answer the multivariable 
association with the outcome? 

• Performing stratified analysis. 

• Stratified analysis assesses the effect of a risk factor 
on outcome while holding another variable constant. 
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Inconveniences of performing stratified 
analysis
• Two variables (smoking and cholesterol), 

relationship between fitness and mortality in four 
groups 
– smokers  with  high  cholesterol
– smokers  with  low  cholesterol
– nonsmokers  with high cholesterol
– nonsmokers with low cholesterol 

• Three variables: 8 groups (2 × 2 × 2 = 8)
• Four variables: 16 groups (2 × 2 × 2 × 2 = 16)
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Multivariable analysis is preferable to stratified analysis 
when you have multiple confounders.



Multivariable analysis of risk factors for all-cause 
mortality, Aerobics Center Longitudinal Study.
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Bivariate association between smoking 
status and risk of death
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Association between demographic and 
clinical factors and smoking status
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Comparison of bivariate and multivariable association 
between smoking status and risk of death
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• The difference between the bivariate  and  multivariable  
analysis  indicates  that  confounding  is  present



Association of independent variables with confirmed diagnosis 
of acute myocardial infarction based on multiple logistic 
regression model.
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• Odds ratio of male gender x ST elevations x 
men with ST elevations (1.6 × 8.1 × 0.6 = 7.8) 

• Odds ratio of female gender x ST elevations x 
female with ST elevations (1.0 × 8.1× 1.0 = 8.1)
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Common uses of multivariable models

1. Observational studies of etiology

2. Intervention studies (randomized and 
nonrandomized)

3. Studies of diagnosis

4. Studies of prognosis
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Type of outcome variable determines 
choice of multivariable analysis.
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Thank you for your attention!
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