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Why do we model in HTA?

• To inform decisions about resource allocation under 

uncertainty

Decision analytic modelling

• Therefore models should deliver:

– Expected costs and health effects

– For all options

– Relating to appropriate population and sub-populations

– Based on full range of existing evidence

– Quantification of decision uncertainty

– Valuation of further research

• In a timely manner



What’s different about ‘early models’?

Differences are limited, principles remain the same

Decision maker Health systems, payers, 

research funders

Plus manufacturers

Nature of decision Reimbursement, public 

research funding 

R&D (public and private)

Objective function Health constrained 

by resources

Plus manufacturers‟ 

objectives

Availability of evidence Varies – RCTs, 

observational, 

may be limited

Likely to be less 

mature and more 

speculative

Timing and resource Varies, what 

rests on the 

decision?

Varies, perhaps less 

time and resources

Element Standard models Early models



Key principle: approximations are unavoidable 

in modelling

“Remember that all models are wrong; the practical question is how 

wrong do they have to be to not be useful.”*

The search for „absolute accuracy‟:

- Adds complexity

- Imposes costs (evidence gathering, computation time)

- Complicates communication

- Need to justify in terms of better decisions

* Box and Draper (1987). Empirical Model-Building and Response Surfaces, p. 424, Wiley.



Models need to be fit for purpose 
May lead to additional complexities

Necessary feature Possible complexities

Reflect all uncertainties Probabilistic and scenario analysis

Identify relevant sub-groups Risk and interaction modelling

Relevant time horizon Extrapolation beyond trial follow-up

Generic measure of health 

(e.g. QALYs)

Mapping between disease-specific 

and generic outcomes 

Compare all relevant options Advanced meta-analysis

- indirect and mixed comparisons

- modelling of sequences



Costs and benefits of complexity

General 

principle

Add complexity until the marginal costs = 

marginal benefits 

The practicalities • Much will have to be judgement

• Importance of clinical guidance

• What impact of added complexity on base-case?

• How much change would be necessary to alter 

the decision?



Early models and elicitation – EECP for angina

McKenna et al, Health Technology Assessment 2009; Vol. 13: No. 24



EECP – cost-effectiveness results

McKenna et al, Health Technology Assessment 2009; Vol. 13: No. 24



EECP – value of information results

McKenna et al, Health Technology Assessment 2009; Vol. 13: No. 24



Conclusions

• Few differences in principle in developing early models

• Major difference – the objective function

• Balance of marginal costs and benefits may change:

– Smaller budgets

– Shorter timelines

• Potential importance of elicitation in parameterising 

models
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