
Richard Cookson, Susan Griffin, Miqdad Assaria  

(on behalf of the York project team) 
 

Centre for Health Economics, University of York   

  

Quantifying Health Inequality Reduction 
Within a Cost Effectiveness Framework 

Methodological Work in Progress 
9 November 2011 



Background 
• UK Public Health Research Consortium 

– Aims to strengthen the public health evidence base, with 
emphasis on tackling socioeconomic health inequality 

– 11 UK institutions funded by DH Policy Research Programme 
– Phase 1: 2005 to 2011 (Hilary Graham, York) 
– Phase 2: 2011 to 2016 (Mark Petticrew, LSHTM) 

 

• This Methodological Project 
– April 2011 to April 2013 
– Analytical framework (for workshop 1, March 2012) 
– UK pilot studies (for workshop 2, January 2013) 

 

• Future plans (from 2013) 
– Apply the framework to UK and non-UK case studies where 

strong effectiveness and distributional data are available 



 “HIAs should look at the impact of the policy on 
health and then the distribution of that impact of 
the policy on different groups... Changes to policy 
should then be made to enhance the distribution 
of positive impacts and minimise negative 
impacts on health, with the final judgement on 
fairness of particular impacts resting with 
democratically accountable decision makers, not 
a health impact assessor.”  

 
 Gunther, S. (2011).  EU Joint Action on Health 

Inequalities ‘Equity Action’: A rapid review of 
enhancing the equity focus on policy orientated 

Health Impact Assessment 
 
 



Why a cost effectiveness framework 
for quantifying health impacts? 

• Because decision makers have to make hard choices 
about scarce resources and therefore need to know: 
 

1. The SIZE of health impact 
– Not enough to know: is the health impact +ve or -ve? 
– Need to know: how large is the health impact? 

 

2. The NET health impact 
– Health impact MINUS health opportunity cost 
– Decisions have health opportunity costs 
– Other ways of using resources can deliver health gains 



Source: Tan Torres et al. (2003) WHO Guide to Cost-Effectiveness Analysis 

Costs and health impacts of interventions to lower 
blood pressure and cholesterol in Europe 

P = Person-based 
interventions  

C = Combinations 
of N and P N = Non person-based 

interventions  
(e.g. salt reduction) 

P2 hypertension medication 
at 140 mmHg 

P6 full medication at  
35% 10-year event risk 



Methodology Project Objectives 

• To develop a general analytical framework for 
quantifying concerns about health inequality 
within a cost effectiveness framework 

• To reflect decision makers’ and stakeholders’ 
concerns about health inequality within the 
context of a deliberative decision making process 

• Initial focus on health sector policies for adults 
– e.g. early detection of bowel cancer 
– e.g. improved control of blood pressure and 

cholesterol 
– e.g. smoking cessation / reduction 



Standard CEA is not enough because... 

• Relatively cost effective policies may increase 
health inequality 

– e.g. lower uptake of and compliance with 
preventive care among more deprived populations 

• Relatively cost ineffective policies may reduce 
health inequality 

– e.g. improving uptake and compliance among 
deprived populations may be costly but 
worthwhile to tackle health inequality 
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An example of “cost equality analysis” 
Diagnosis and treatment strategies for 

suspected uncomplicated malaria in Africa 

20:20 Inequality Ratio 1.70 

20:20 Inequality Ratio 2.33 



How to quantify trade-offs between 
cost effectiveness and inequality? 

• Health opportunity cost 
– How much total population health is lost by choosing a 

programme that is not cost effective? 

• Cost per unit reduction in health inequality 
– How much reduction in health inequality is achieved by 

choosing a programme that is not cost effective? 

• Equity weighting 
– How much population health are members of the general public 

willing to sacrifice to reduce health inequality? 

  
 Cookson, R, Drummond, M and Weatherly, H. (2009) 

"Explicit incorporation of equity considerations into 
economic evaluation of public health interventions" Journal 
of Health Politics, Policy and Law. 4: 231-45 



Information provided in standard CEA 

• Cardinal measure of health (QALY / DALY) 

• Mean health benefit of intervention 

• Expected health forgone from displaced 
activity (the cost effectiveness “threshold”) 



Additional information required for 
“cost equality analysis” 

1. Social distribution of health gains 

– Among recipients of the intervention 

2. Social distribution of opportunity costs 

– Among the general population 

3. Baseline social distribution of health 

– Among the general population 

(1) is not enough – need to know impact on 
health inequality in general population 



How to estimate the distribution of 
QALY opportunity costs? 

• A “heroic” assumption: full equality 

– QALY losses of displaced programmes equally 
distributed between all social groups 

• Possible alternative assumptions 

– e.g. proportional to current NHS expenditure 

– e.g. proportional to current health outcomes 

• May be possible to estimate 

– e.g. data on health expenditure and outcomes 



Conceptual issues in assessing how far 
health inequality is “unfair” 

1. inequality vs. priority to the worst off 
2. inequality in health vs. inequality in social determinants 
3. absolute inequality (e.g. gaps) vs. relative inequality (e.g. ratios) 
4. inequality between groups vs. inequality within groups 
5. univariate health inequality (i.e. the overall dispersion of health) 

vs. bivariate health inequality (e.g. income-related inequality in 
health) vs. multivariate inequality (e.g. health inequality relating 
to multiple unfair social determinants of health) 

6. avoidable vs. unavoidable health inequality 
7. compensable vs. incompensable health inequality (Hausman) 
8. inequality of health vs. inequality of opportunity for health 
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Age at death 

Japan 2006 Rwanda 2006 South Africa 2006 

Age at death in  
Japan, Rwanda and South Africa 

Source: Ole Norheim 
(using WHO life tables) 



Possible Decision Rule Benchmarks or 
“cost-equality thresholds” 

• Axiomatic dominance tests from income 
inequality literature 
– But no guidance in “hard cases” involving trade offs 

between average health and health inequality 

• Inequality index with particular inequality 
aversion parameter(s) 
 Average Health * (1 – Inequality Index) 

• Equality ICER of other interventions  
• Equality ICER of income redistribution 
• Preference-based estimates 



The challenge of inter-sectoral effects 

• Many policies with health inequality impacts 
have important non-health benefits (e.g. 
income, employment, education) 

• Will need to expand our framework to 
incorporate non-health benefits (CEA to CBA) 

• How to compare health inequality vs. income 
inequality? 
– e.g. taxes on alcohol, fatty food etc. may increase 

income inequality while reducing health inequality 



Thank you 



Additional slides 



Hypothetical example of Atkinson Theorem dominance:  
same mean heath, reduced health inequality 
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Cost-effectiveness and inequality 

● 
Starting point 

Person 1 is disadvantaged –  
e.g. poor education and health 
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The most cost-effective point 
maximises population health.  
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“Pareto efficient” points  
on the frontier. 
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Age at death in the UK 

Age at death 



UK Lorenz curve 
> 65 < 65 

Lorenz 
Curve 

(age at death 
in the UK) 



 

Strategic Review of Health Inequalities in 
England Post-2010 – The Marmot Review 





Possible causes of social 
gradients in health 



Dahlgren and Whitehead  
“layers of influence” account 

Source: Dahlgren G, Whitehead M (2007). European strategies 
for tackling social inequities in health: Levelling up Part 2, WHO Regional Office. 



Too simple – no reverse causation 
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Deaton’s account 

Source: Deaton, A. (2011)  What does the empirical evidence tell us about the injustice 
of health inequalities? Pre-print version of chapter forthcoming in Eyal, N, Hurst, S, 
Norheim, O and Wikler, D. Measurement and ethical evaluation of health inequalities. 



Example Policy Recommendations 
A: Early Years B: Children & Young People C: Employment 



Example Policy Recommendations 
E: Communities F: Prevention D: Healthy Standard of Living 


