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Overview 

• Background: the need for economic evaluation 

• Health outcomes 

– Vehicles for economic evaluation 

• Using economic evaluation to inform health care 
decisions 

  



Background 

• Economics is not simply focused on costs 

• Economics is a scientific approach to dealing with 
scarcity 

• Focus is on value- is this the best thing we can do with 
the resources available 

 



1. Ochalek et al* show 
Malawi would exhaust its 
health care budget if it 
were to fund only 
interventions offering 
healthy-life years at 
<US$70. 

*Ochalek, J, Revill, P, Manthalu, G, McGuire, F, Nkhoma, D, Rollinger, A, Sculpher, M & 

Claxton, K 2018, 'Supporting the development of a health benefits package in Malawi' BMJ 

Global health, vol 3, no. 2, 



2. Meyer-Rath et al** show 
that many HIV 
interventions that are 
widely demanded cannot 
be afforded within South 
Africa’s current and 
expected future HIV 
budgets. 

** Meyer-Rath G, van Rensburg C, Larson B, Jamieson L, Rosen S, Revealed willingness-to-pay versus 

standard cost-effectiveness thresholds: evidence from South African HIV Investment Case 

 



Nature of economic evaluation in health care 

Target 
Population 

Group 

health outcomes 

health outcomes 

health care costs 

health care costs 

New 
Intervention 

Current 
Intervention / 

Standard of Care 

? 

? 

i.    Hospitalisations 
ii.   Other Drugs 
iii.  Procedures, etc 

i.   Hospitalisations 
ii.  Other Drugs 
iii.  Procedures, etc 



Forms of Economic Evaluation 

• Cost analysis/cost-minimisation analysis 
– Consider only costs and not outcomes (e.g. estimates of 

cost reductions from task shifting) 

• Cost-outcome analysis 
– Use disease-specific/surrogate measures(e.g. years of 

virological suppression; per HIV infection averted) 

• Cost-effectiveness analysis 
– Generic measures that reflect impact on both length and 

quality of life (“healthy life years”) 



Issues of terminology – economic evaluation 

Term Meaning 

Cost / budget impact analysis Deals only with the costs of activities and their 
impact on some available budget 

Cost-effectiveness  Assessment of whether the effects of an 
intervention are worth its costs 

Value for money A statement of the value of an intervention.  It 
can mean the same as cost-effectiveness. 

Resource allocation / optimization The way in which limited resources are 
allocated (e.g. across interventions, 
geographies, to facilities), with the aim of 
maximizing a defined outcome (e.g. 
population health).  It can mean the same as 
cost-effectiveness. 

“Economic evaluation is the branch of health economics that deals with the costs 
and benefits of a drug therapy, health technology, or any other health care 
intervention.  It usually, though not always, requires both costs and benefits to be 
considered simultaneously” 



Cost-effectiveness analysis 
- some brief observations 

• An aid to decision making, not a substitute for it. 

• It incorporates both technical and value judgements. 

• If performed properly, it should make these judgements 
explicit rather than obscure them. 

• Cost-effectiveness analysis should be judged in comparison 
to other approaches (e.g. guesswork, professional opinion). 
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Health outcomes 
What are health outcomes? 

• Change in health of an individual or group 

• The intended endpoints of care 

• Attributable to an intervention, rather than simply change over 
time 

• Allows us to compare ‘Intervention A’ v ‘Intervention B’ 

HIV-negative 

HIV-positive 

Circumcision/PreP 

Anti-retroviral treatment 

HIV 
Testing 

HIV infection averted 

Death averted 

What are the health outcomes of HIV testing? 
How do we measure/quantify these health outcomes? 



Generic V Disease specific health outcomes 

• Disease-specific 

– HIV tests performed; HIV-positive individuals identified: HIV 
infections averted 

– But could be: TB patients identified; TB cases averted 

Health outcomes relate only to that disease    

OK if decision maker is focussed only on that disease 

» ‘ring-fenced’ budgets  

• Does such a decision maker exist? 

• How can we compare the health impact of an HIV intervention to 
a TB intervention?  



Generic measures of health outcome 

• The Quality-Adjusted Life-Year (QALY) 

• The Disability-Adjusted Life Year (DALY) 

 

“A QALY is a QALY is a QALY” 

“A DALY is a DALY is a DALY” 

 

• Comparing Intervention A v Intervention B 
QALYs gained 

DALYs averted 

 



QALYs and DALYS? 

 
 

Quality-adjusted (QALYs) 
Looks at the remaining years 
we live 
 

The number of years we live is 
important 
 
 

But so is our quality of life 
(QoL) during those years  
 

If we apply a ‘QoL-weight” to 
those years we live: 
 
 
QALY = Σ(length of life) x (QoL) 

 Disability-adjusted (DALYs) 
Looks at what we lose in 
comparison to life expectancy  
 

The number of Years of Life Lost 
(YLL) to premature death is 
important 
  

But so is the number of Years 
Lost to Disability (YLD) 
 

YLD estimated by applying a 
‘Disability-weight” to years we 
live 
 
DALY = YLL + YLD 



 40% 

10 

      100% 

 

 

 

             

 

 
 

       Dead 
Today 

Life expectancy from today 
20 

Health 

Current treatment 

Calculating DALYs 

YLD --- 6 YLL --- 10 



Disability-Adjusted Life Year (DALY) 

• Widely used in low and middle income countries 

• Developed to measure of disease burden 

• Allow international comparisons 

• Life expectancy based on that in Japan 

• Disability weights  

– 13 902 household survey and 16 328 in the web survey 

– Reflect disability associated with ‘illness A’ 

– Do not directly measure change in ‘disability’ from receiving 
‘Intervention A’  

 



Calculating QALYs 

Public  
Preferences 

QALYs 

Questionnaire 

(e.g, EQ-5D) 
Health states 

Measurement Valuation 

Patient describes their health by answering questionnaire 
 

Society/Healthy Public assigns a preference-elicited value (generally 
between 0-1) to all health state from questionnaire (Tariff set) 
 

‘Tariff set’: converts responses to questionnaire to the QoL weight   



EQ-5D-3L descriptive system 

English Version Chichewa  Version for Malawi 

EQ-5D-3L is available in more than 170 languages! 



The QALY – measurement 

Examples of QoL weights derived from 
UK tariff:  

 EQ-5D has 243 possible health 
states  

 Only value set for Africa is from 
Zimbabwe  



• QoL poorer amongst those 
with more advanced HIV 
disease (lower CD4 count) 
 

• QoL improved with time on 
ART 
 

• Majority of participants 
report ‘perfect’ health after 
1 year of ART    
 

 HIV testing strategies that 
increase timely access to 
ART for HIV-positive 
individuals will result in 
more QALYs 

Impact of HIV disease stage and ART on QoL 

Maheswaran et al, JAIDS 2017 

CD4 count >350  
CD4 count 200-350 
CD4 count 50-200 
CD count <50 
CD4 count missing/not done 



Vehicles for Economic Evaluation 

• Economic evaluation alongside clinical trials 

• Decision-analytic modelling 

 



Economic Evaluation: alongside clinical trials 

• Alongside a clinical trial 
– Participants randomly assigned to intervention or control arm 

– Trial evaluates health outcomes: e.g. mortality; uptake of HIV 
testing 

– Economist additionally collects from participants’: 
• What healthcare resources they used during trial period 

• What their QoL (EQ-5D) was at beginning; middle; end of trial 

 

• Problems: 
– Evaluation of costs/health only over trial time period 

– Only able to compare intervention v control treatments  

– Powered to detect health outcomes 

– Logistics and costs of data collection  

– Should a single study form the basis for decision making? 



Specific Challenges in HIV testing trials 

• You may not know be able to follow-up individuals 

– HIV self-test result is confidential 

– Participants may access HIV care at non-study sites or at 
later dates 

• Often randomise communities 

• A multitude of potential benefits (ART; HIV prevention) 

• Benefits may not be realised for +++years  

 



Decision-analytic modelling 

• Determine the decision that needs to be made 

• Population affected by decision  

• Mathematically model health-related events  

• Assign costs and health outcomes to these events  

• Sufficiently long-time horizon to capture all costs and 
consequences 

• Synthesise data from various sources 

• Take into account Uncertainty in data inputs  

 

Decision problem  

Intervention A? 

Intervention B? 

?Population  
?Impact on costs 
?Impact on health outcomes 
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What do we need to inform 
decisions? 

• Compare   
– Estimate health expected to be gained 

– Estimate additional (net) costs expect to impose 

– As assessment of whether the health gains in respect of 
their costs are represent a good use of a limited budget 



Cost-effectiveness plane 

New treatment 
more effective 

New treatment 
less effective 

New treatment 
more costly 

New treatment 
less costly 

New treatment dominates 

Old treatment dominates New treatment more costly 
and more effective 

New treatment less costly 
and less effective 

A 

Current 
standard of 
care 



Cost-effectiveness plane 

0 

new treatment more costly 

new treatment less costly 

new treatment more effective 

new treatment less effective 

B 

A 

Current 
standard of 
care 

New intervention 
(e.g. introduction 
of HIV ST) 



$1,000  
per QALY 

Cost = $2,000 

Threshold  $1,000 per QALY 

Health gained 

Cost 

3 2 1 

Net Health Benefit 
2/3 QALY 

4 

Net Health Benefit 
-2 QALY 

Threshold  $500 per QALY 

Threshold  $1,500 per 
QALY 

CEA as a guide to resource allocation 



What do we need to inform 
decisions? 

• Compare   
– Estimate health expected to be gained 

– Estimate additional (net) costs expect to impose 

– Health expected to be lost due to these additional costs 

 (a supply-side concept) 

• What the CET is not 

– A notional value for health (e.g. willingness to pay) 

 (a demand-side concept) 



CETs for HIV spending decisions 

• What do we know about optimizing HIV budgets? 

– ICERs: ART full cov less than 350 <  Circumcision < Other 
‘BC comms’ < Early ART < … < … < PrEP.* 

– Broadly, HIV interventions are unlikely to be cost-
effective if ICER > $500 

  

• What do we know about optimizing general HC? 

– Some work indicates that for  

• LICs shadow prices 1-51% GDP p.c.** 

• MICs shadow prices 18-71% GDP p.c.** 

 
*Anderson, S.J., Kilonzo, N., Dybul, M., Ghys, P, Hallett, T, HIV prevention where it is needed 

most: comparison of strategies for the geographical allocation of interventions, JIAS, 2017. 

**Woods B, Revill P, Sculpher M, Claxton K. Country-level cost-effectiveness thresholds: 

initial estimates, Value in Health, 201 



Cost-effectiveness thresholds- 
Summary 

• Efficient resource allocation requires using 
resources where they can generate greatest 
benefits – requires assessment of opportunity costs 

• Instead of a ‘demand-side’ to informing investment, 
a ‘supply-side’ estimate of constraints (and 
opportunity costs) is required 

• The appropriate cost-effectiveness threshold 
depends upon other claims on the budget, but for 
HIV interventions is likely to be $500 or below.   

32 



THANK YOU 


