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What is expert elicitation? 

• “systematic process of formalizing and quantifying, 
typically in probabilistic terms, expert judgments about 
uncertain quantities”  [White paper on elicitation]  

• Bayesian inference (subjective priors).  

• Used formally in support of decision making in other 

areas of science: e.g. food safety. [EFSA]  

 
Uncertainty 

• Should reflect degree of belief over an uncertain quantity, i.e. 

imperfect knowledge (epistemic uncertainty) 

• Good elicitation should minimises bias, irrationality…  

• But inevitably, the probabilities elicited are personal 



Potential uses for structured expert elicitation 

(SEE) in HTA and cost-effectiveness (CE) 

modelling 

• Uncertainty is pervasive, SEE can help characterise it 

• Contribute to accountable decision making processes 

• Increased interest in SEE with HTA being closer to 

launch + increased use of ‘early modelling’ 

• Possible uses of elicitation in HTA: 
– Initial estimates where empirical data is absent 

– weights for alternative structural assumptions (model averaging) 

– weights for bias correction (observational evidence) 

– between trial heterogeneity in (network) meta analysis 

– sample size calculations  

– …. 

 



Eliciting experts priors 

• No protocols in HTA (MRC work). Generic protocols are: 
– Sheffield elicitation framework (SHELF) 

– Cooke’s classical method (Cooke R.M 1991)  

 

• A number of considerations on design, conduct and 
analysis. Examples are:  

– Who to elicit from? Multiple experts better than one, but how 

many?  

– Several quantities can often be used to inform a parameter: 

e.g. Time required for x% patients to have had an event, % 
that have had the event after y amount of time.  

Choice based on: observable quantities, could be defined to 
avoid dependency, warrant homogeneity 



Eliciting distributions 

• Considerations (cont.):  

– How to elicit? 

• A distribution is usually defined by a large number of 

probabilities 

• Only a small number of summaries can be elicited 

• A number of methods available, for example: 
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How to synthesise multiple beliefs 

• Considerations (cont.):  

– Methods of aggregation 

• Consensus – where synthesis is implicit 

• Delphi type processes – implicit synthesis with controlled 

interaction, based on rounds of individual revision after group 

summaries are presented 

• Mathematical – where synthesis is explicit (methods used 

can influence results) 

 



Experiences of elicitation in CE modelling 
Soares ViH 2018 

 
 

 



• Challenges reported by authors were examined: 

– Elicitation conducted mostly when evidence is absent, there is 

generally poor reporting of methods, and there is a lack of 

consensus on methodology 
 

– It concludes on a number of critical aspects for HTA 

• Between-expert variation is expected due to heterogeneity  

• Substantive experts are  not expected to have very strong 

quantitative skills 

• Judgements required on a large number of parameters 

• Decision makers seek for assurance on validity 

• Little integration with behavioural psychology research 
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Study Aim of the study and of the elicitation 

Leal 2007 Genetic and non-genetic diagnostic approaches in hypertrophic 

cardiomyopathy for those at risk of sudden cardiac death.  

Meads 2013 PET-CT to diagnose recurrent cervical cancer.   

Haakma 2014 Photoacoustic mammography (PAM) imaging versus MRI for detecting 

breast cancer.   

Speight 2006 Alternative oral cancer screening programmes in primary care.   

Colborn 2007 Prenatal strategies for preventing group B streptococci in early infancy 

Cao 2013 Novel point-of-care testing device in the management of heart failure. 

Poncet 2015 Electrocardiographic screening to detect Long QT in psychiatric 

inpatients.   

Grimm 2017 Implementation of a preterm birth screening technology. 

Experiences of elicitation in CE modelling 
Soares ViH 2018, Diagnostic technologies 

• 8 papers focussed on diagnostic strategies 

– 3 of which in early assessment 

 



Experiences of elicitation in CE modelling 
Soares ViH 2018, Diagnostic technologies 

  Experts and recruitment Approach and method of 

elicitation 

Aggregation 

Study Type of 

experts  

Recruitme

nt  

# 

exper

ts 

Method (summaries 

elicited): 

Approach Weight

s? 

Leal  Clinicians purposive  6  FIM Four complementary 

intervals 

Mathematical No 

Meads  Clinicians purposive 21 FIM Chips and bins  Mathematical No 

Haakma  Clinicians purposive 14 VIM Mode and 95% CI Mathematical Yes 

Speight  Clinicians NR 9 FIM Chips and bins NR NR 

Colborn  NR NR 4 VIM Mean and 95% CI Mathematical  NR 

Cao Clinicians NR 2 VIM Mode and percentile Mathematical No 

Poncet Clinicians NR 13 FIM Chips and bins  Mathematical No 

Grimm NR NR 3 NR NR Mathematical NR 

VIM: Variable interval method, FIM: fixed interval method 



R: remote, I: individual, G: group, F2F: face to face 

Experiences of elicitation in CE modelling 
Soares ViH 2018, Diagnostic technologies 

  Conduct Analyses 

Study Mode of 

administra

tion 

Software Pooling Fitting Use in 

decision 

model? 

Leal R (email) + 

IF2F  

Excel-

based 

Linear pooling 

(LP) 

Yes, maximum 

likelihood 

Pooled 

distribution, PD 

Meads GF2F +  

IF2F 

Paper LP  NR Bayesian 

updating 

Haakma IF2F  Excel-

based  

LP Yes, PERT software  PD 

Speight NR Paper NR Yes, method NR PD 

Colborn NR NR random 

effects meta-

analysis 

Yes, method NR PD 

Cao NR NR LP Yes, BetaBuster 

software 

PD 

Poncet NR NR LP NR PD 

Grimm NR NR LP Yes, least squares PD 



Study Type of parameter(s) elicited 

Leal Probabilities (P), relative effectiveness (RE), diagnostic 

accuracy (DA) 

Meads P, DA, minimum important clinical difference 

Haakma  DA 

Speight  P 

Colborn P, RE 

Cao RE 

Poncet P 

Grimm Diffusion** 

Elicited quantities 

• Focus on diagnostic accuracy 



• Leal 

unclear 

 

Elicited quantities 



• Meads 

P[D-|T+], false positives 

Elicited quantities 



• Haakma 

P[D+|T+], true positives 

 

Elicited quantities 



Overview of MRC elicitation project 

– Project team : 
Bojke L, Claxton K, Fox A, Jankovic D, Soares M (U of York), 

Taylor A (U of Leeds), Sharples L (LSHTM), Jackson C (U of 

Cambridge), Morton A, Colson A (U of Strathclyde) 

– Aim 
Develop a standardised set of principles to guide the design and 

conduct of expert elicitation in HTA, i.e. an elicitation protocol  

• Lit reviews, experiences and requirements for HTA 

• Experiments: comparing alternative methods of elicitation, and 

understanding Delphi processes 

• Considerations on how to use elicited judgements in a decision 

making process 

 



Conclusion 

• SEE is important for accountable decision making 

– Diagnostics are not mandated to demonstrate efficacy (accuracy 

or impact on outcomes) to be issued marketing authorisation  

– Evidence is hence sparser 

• Clear methodological guidance needed for homogeneity 

across assessments 

– Reflect specificities of HTA 

– Adapt to specificities of the decision making context 

• For example, in early assessment it is desirable for experts to have 

(or be trained in) adaptive skills 

• Decision making context: e.g. budget, timelines 

• Further methodological research is urgent 

 


