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Some definitions

• What matters?
– Health (gained and forgone for the UK NHS)

– Net health benefits (NHB)

• Uncertainty
– Estimates of average NHB for a target population are imprecise

• Variability
– Differences in NHB within a target population 

– Reasons for differences can not be observed

• Heterogeneity
– Sources of variability that can be observed (payer or individual)

– Can inform payer and individual decisions

Turning variability into heterogeneity
• Sources that matter?

– Anything that effects NHB (treatment effect, baseline risks, preferences, costs etc)

• What would be useful to observe?
– Group membership

– NHB given membership

• How can we observe sources of variability?
Diagnostic tests  pharmacogenetics  pre specified subgroup analysis  predictive – Diagnostic tests, pharmacogenetics, pre-specified subgroup analysis, predictive 
algorithms

– How individuals select treatments (reveals something of the joint distribution) 

• Information
– Imperfect (estimates of average NHB are uncertain)

– Incomplete (don't observe all sources of variability)

– Asymmetric (individuals might observe more than payers)
• Group membership

• NHB given membership (e.g., opportunity for trial and error treatment)
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Patient ID A B

i 2 ‐

ii 4 ‐

Patient ID A B

i 2 ?

ii 4 ?

Variability as unexploited value

Patient ID A B Choice Gain

i 2 1 A ‐

ii 4 3 A ‐

iii 2 1 A ‐

iv 4 3 A ‐

Average  3 2

RCT evidence on NHB of 
new technology B 0

Potential 
value 

Patient ID A B Choice Gain

i 2 1 A ‐

ii 4 3 A ‐

iii 2 1 A ‐

iv 4 3 A ‐

Total  12 8

ii 4 ‐

iii ‐ 1

iv ‐ 3

Average 3 2

ii 4 ?

iii ? 1

iv ? 3

Average 3 2

Averages are uncertain 
so might be value in a

larger sample 

Patient ID A B Choice Gain

i 2 3 B 1

ii 4 1 A ‐

iii 4 1 A ‐

iv 2 3 B 1

Total  12 8

What does 
joint distribution look like? 
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Uncertainty, subgroups and individualised care

NHB

o x

o
x

o

o

Observe more sources of variability

No 
Subgroups

2 
Subgroups

3 
Subgroups

x

o

n 
Subgroups

I
Individualised 

care

x

o

x

4 
Subgroups

EVI
EVI

EVI

Policy choices (individual choice, subgroups or restrict access)

• Invest resources in:
– Providing technologies with current information (uncertainty and heterogeneity)

– Reduce uncertainty (additional evidence about average NHBs)

– Make  sources of variability observable (payers and/or individuals)

– Or invest in both

• Observing more sources of variability is costly
– Costs of acquiring the information

– Group membership  and NHB given membership

– Costly to restrict  access to risk particular risk groups (enforce complex guidance)

– Individual choices are unlikely to meet social objectives

– Additional uncertainty is not a cost

• Understand how individuals select
– Estimate the joint distribution

– Understand costs and benefits of individual choice

– How selection might be influenced

Price

P*

Demand and price

P* = VBP on average for Q*

Quantity 

P*

Q*

Value of the innovation = P*.Q*
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Price

Demand and price

P*

Quantity Q1 Q*Q2

S1 S2 S3

P0

P*

Price

P1

P2

Demand and price

P*

Quantity 

P3

Q1 Q*Q2

S1 S2 S3

P0

P*

What type of evidence is needed?
• RCTs and CER in general

– Unbiased estimate of average effect (within the sampled population)

• But a sample of the target population
– Selection into the sample (unrepresentative: intended, observed and unobserved)

• No information recover the joint distribution
– Only explore heterogeneity through pre-planed subgroups
– Tyranny of hypothesis testing and arbitrary rules of statistical significance

Outcomes

Outcomes
B

A

R

Outcomes
A

S

What type of evidence is needed?
• Observe and understand the impact of selection into the trial

• Randomise to access (no ethical concerns)
– What is likely to happen if made available?

• Observe and understand selection (estimate the joint distribution)
– Which policy? (individual choice, specify subgroups or restrict access)
– Can selection be modified? (change policy)

Outcomes

Outcomes
B

A

R

Outcomes
A

S

Outcomes
A

S

Outcomes
A

R
Outcomes

Outcomes
B

A

S
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