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Conventional “piecewise” 
health economic models

• Theoretical approach to 
maximising health gains.

• Threshold determined by 
CE of last technology 
purchased

• Conventional models 
project forward from single 
decision node at an isolated 
point in clinical pathway

• Comparison against 
threshold or threshold 
range
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An alternative approach –
Whole Disease Models

• System-level model of whole disease and treatment pathways

• Captures progression of entire disease from preclinical natural 
history phase through to diagnosis, early stage treatment and late 
stage treatment

• Ability to evaluate multiple interventions together or separately 
using a single model → more complex decision rules

• Conceptually moving decision node around pathway
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Bowel Cancer Whole Disease Model

5



From threshold-based analyses…
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…and some more…

7



… to more complex decision rules
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All results from Tappenden et al., Value in Health, 2013



Some other examples

1) Schizophrenia whole disease model (Jin et al., 
JAMA Network Open, 2020)

2) Prostate cancer pathways model (Lord et al., 
Health Technology Assessment, 2013)

• Models developed for academic purposes or as 
pilot projects to inform guideline topic selection

• Limited experience in applied decision-making → 
magnitude of risks not fully clear
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Big payoffs, but at a cost...

Pros

• Consistency across 
economic evaluations

• Ability to evaluate 
many different 
decision problems 
across a pathway

• Re-use potential

• Opens up flexibility in 
terms of decision 
rules

Cons
• It’s quite difficult!
• Requires knowledge of DES
• Time and resources for 

model development and 
evidence identification/ 
synthesis

• Complex calibration
• Model run times
• Model requires upkeep
• Potential for error
• Not generally how HTA is 

funded
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