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Session objective

• In this session, the students will be introduce 
to several formats that will allow the user to 
estimate absolute risk individually for a 
patient of interest.
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Introduction

• Epidemiologic regression analyses commonly 
concentrate on estimation of relative effects.

– Hazard ratios and odds ratios

• Various presentation formats are possible for 
prediction models and for decision rules

• Prediction vs Decision

– presentation as a decision rule may lead more 
easily to a wide application of a model
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Introduction

• Additional results may increase the confidence of 
users that the tool will improve their decisions.

– Calibration plots
• Accuracy of results; how close the predicted values are from the 

observed values  

– Reclassification tables
• Net reclassification Improvement and Integrated discrimination 

improvement indicate correct changes of subjects risk categories 
in model updating. 
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Introduction

• Additional results may increase the confidence of 
users that the tool will improve their decisions.

– Decision curves
• Trade-off of wrong/correct classifications at different thresholds 

are improved with the tool/model

– Decision limits/thresholds
• Graphs/tables with accuracies with different decision limits 

including their rationale and weights

– External or temporal validation
• Reproducible results across different populations



What users want?
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Guyatt. Users’ Guides to the Medical Literature: Essentials of Evidence-Based Clinical Practice, 2o ed. 2008.



Introduction
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Formula
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• Simple and easy to construct, and may be implemented in a computer 

program. 

• Leave all the work for the user and it is hard to have confidence 

intervals estimate. 



Digital calculators
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• May be intuitive for most users. 

• User must download file and have the appropriate software. 

• There are some websites with this sort of tool.  
– MELD score and mortality for liver disease

• http://www.mayoclinic.org/medical-professionals/model-end-stage-liver-
disease/meld-score-90-day-mortality-rate-alcoholic-hepatitis

– Colon cancer 5 year survival probability
• https://www.mskcc.org/nomograms/colorectal/overall-survival-

probability

http://www.mayoclinic.org/medical-professionals/model-end-stage-liver-disease/meld-score-90-day-mortality-rate-alcoholic-hepatitis
https://www.mskcc.org/nomograms/colorectal/overall-survival-probability


Digital calculators
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• May be intuitive for most users. 

• User must be connected to the internet

• Shiny apps let users interact with your data analysis. 

– It’s a R library that turn R codes into a web page.

– Requires a server with Rstudio and Shiny app installed

– https://shiny.ipec.fiocruz.br/pedrobrasil/

– https://shiny.rstudio.com/

https://shiny.ipec.fiocruz.br/pedrobrasil/
https://shiny.rstudio.com/


Nomogram
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Nomogram

Points
0 10 20 30 40 50 60 70 80 90 100

Ethnicity

Non-w hite

White

Multiple
partners

No

Yes

Initial ALT

0 10 20 30 40 50 60 70 80 90 100 110 120 130

TB Clinical
form

Pulmonary

Extrapulmonary

HBsAg

Negative

Positive

Score

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280

15-Day Survival Probability

0.450.50.550.60.650.70.750.80.850.90.95

30-Day Survival Probability

0.30.40.50.60.70.80.9

60-Day Survival Probability

0.10.20.30.40.50.60.70.80.9

90-Day Survival Probability

0.10.20.30.40.50.60.70.80.9

180-Day Survival Probability

0.10.20.30.40.50.60.70.80.9
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Nomogram

Points
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Score chart
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• Easy to understand and use

• Approximate predictions.

• The second step may represented either by a table or a graph. 



Decision table
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• Easy to understand and use

• Some predictors must be combined and continuous predictors must 

be categorized. 



Flow chart
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• Easy to understand and use

• Unstable if based on limited data. Usually is outperformed by other 

methods. 



Flow chart + risk table 
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Continuation
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Flow chart
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• Easy and simple to 

understand and use

• If not constructed from a 

regression tree, the 

author must make it by 

hand the rationale of the 

tree.

• As the number of nodes 

and branches 

increases, precision of 

the estimates 

decreases. 



Survival by risk groups
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• Easy and simple to 

understand and use

• Cutoffs for survival usually 

estimated on the risk rather 

than decision analytical 

considerations.  



Survival table
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• Easy and simple to 

understand and use

• As the number of predictors 

increases tables become very 

large as each combination of 

predictors needs to be 

expressed.

• Continuous predictors need 

to be categorized.   



Concluding

• The format should consider the intended audience 
preference

• Show predictions in relation to a single continuous 
predictor and one or two categorical predictors may 
be considered

• Electronic patient records and computer/mobile 
devices availability during health care may enable the 
direct and easy access to prediction tools from 
detailed and rather complex prediction models.
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