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TRIAL-BASED COST-EFFECTIVENESS 
ANALYSIS USING R: A TUTORIAL 
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BACKGROUND

• Recommendation regarding trial-based CEA are often vague, little 
guidance how to deal with (Dongen et al. 2020)

• missing data
• correlated costs and effects
• skewed data
• clustering of the data
• longitudinal data
• baseline imbalances
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STEPS OF THE TRIAL-BASED CEA

1. Preparing the data
2. Multiple impute data by using chained equations
3. Performing a seemingly unrelated regression model
4. Evaluate uncertainty using bias-corrected and 

accelerated bootstrapping 
5. Presenting the results
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PREPARING THE TRIAL DATA

• Treatment group n = 150
• Control group n = 150
• Available covariates age, gender, education, smoking, comorbidity
• follow-up for 1 year, 4 measurements 
• total utility and costs at each measurement point
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MULTIPLE IMPUTATION I
• Check missing patterns and define imputation model
• Create customized prediction matrix



Vrije Universiteit Amsterdam
6

MULTIPLE IMPUTATION II

• Change method if needed
• Impute the data per treatment arm – each treatment arm in one list (Faria, 

2014)
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SEEMINGLY UNRELATED REGRESSION
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EVALUATE UNCERTAINTY USING BCA 
BOOTSTRAPPING 
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RESULTS I
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RESULTS II
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