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Define the 
outcome 
measure

Collect and 
examine data

Deal with missing 
data

Identify candidate 
predictors

Consider sample 
size

Fit the prediction 
models

Efthimiou O, Seo M, Chalkou K, Debray T, Egger M, Salanti G. Developing clinical prediction models: a step-by-step guide. BMJ 2024; 
386: e078276.
Riley RD, Ensor J, Snell KIE, et al. Calculating the sample size required for developing a clinical prediction model. BMJ 2020; 368: m441

Caesarean 
Section 
Following 
Induction of 
Labour

N=18
• BMI
• Age
• Rurality
• SEIFA
• Parity

• Smoke
• Diabetes
• Birthplace
• ……

Routinely 
Collected 
Perinatal 
Datasets

180,700 

• Grouped as unknown 
for categorical 
variables

• Assigned an 
unrealistic outlier 
value for continuous 
variables

7 Machine Learning 
Classification 
Algorithms

• Alcohol use
• Substance use
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Assess the model 
performance

Perform a 
decision curve 
analysis 1

Make the model 
accessible to 
potential users

Decide on the 
final model

Contribution of 
each predictor

Write up and 
publish

1. Vickers AJ, Elkin EB. Decision curve analysis: a novel method for evaluating prediction models. Med Decis Making 2006; 26(6): 565-74.
2. Lundberg SM, Lee S-I. A unified approach to interpreting model predictions. Advances in neural information processing systems 2017; 30.

• Discrimination
• Calibration
• Confusion 

matrix
• ……

• Performance
• Number of 

included 
predictors (n=10)

• Training time (1h)
SHAP 2
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Underprediction

Overprediction

CALIBRATION CURVE 



Risk averse Risk seeking

DECISION CURVE ANALYSIS 
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Thanks!
Any questions?
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Please keep all content shared today confidential, as the paper has not yet been published.
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