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Overview

• Value Framework: Health Economic Evaluation for 
Health Technology Assessment

• Why Health Economic Evaluation?

• What is Health Economic Evaluation?



Selected Source Materials

– Drummond et al (2015). Methods for the Economic Evaluation of Health Care Programmes. 
Oxford University Press.

– Neumann et al (2017). Cost Effectiveness Analysis in Health and Medicine. Oxford University 
Press.

– Health Information and Quality Authority (HIQA). Guidelines for the Economic Evaluation of 
Health Technologies in Ireland. http://www.hiqa.ie/

– Office of Health Economics (OHE) - https://www.ohe.org/leading-health-economics-publications/health-
technology-assessment/

http://www.hiqa.ie/
https://www.ohe.org/leading-health-economics-publications/health-technology-assessment/
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• Put simply, Health Economics is the application of the discipline of

economics to the topics of health and healthcare.

• It is the application of the theoretical models and empirical
techniques to the analysis of decision-making by individuals, patients,
healthcare providers and governments in relation to health and
healthcare.

• It seeks to analyse key questions relating to health and healthcare, at
individual and population levels, and to identify and evaluate
solutions to healthcare resource allocation problems:

– i.e. Given resource scarcity within healthcare sectors, choices
must and will be made regarding what quantity and mix of
healthcare is produced, how to produce it, who pays for it, and
how it is to be distributed

• Economics is the study of choice

Why Health Economic Evaluation?



• Should we even apply 
Economics to the analysis 
of health and healthcare? 

What Health Economists do?

Definition: An economic good is any good or
service that is scarce relative to our wants for it.

• Healthcare is an economic good because the
resources that are used to produce healthcare
services are finite

• i.e. more of resources can only be devoted to the
production and consumption of healthcare by
diverting them from some other use.

• Healthcare is an economic good because our
wants for healthcare have no known bounds

• i.e. No healthcare system, anywhere in the
world, has achieved levels of spending sufficient
to meet all its citizen’s wants, needs and
demands for healthcare (e.g. waiting lists,
patients on trolleys etc.)

• i.e. the key economic concept of opportunity cost
is prevalent in all decision-making relating to
health and healthcare



What Health Economists do?

• Offer theoretical framework for exploring human behaviour

– Economists ask different questions, generate different predictions

– Focus on variables such as: costs, benefits, prices, income, trade-offs

• Offer theoretical rationale for government intervention

– Public policy intervention to address market failures.

• Offer empirical methods for estimating relationships

– Statistical Analysis: concerned with estimating statistics and associations 

– Econometric Analysis: concerned with causality

• Offer empirical methods for evaluating public policy

– Health Economic Evaluation

– Forms one component of the wider multidisciplinary research field of 
Health Technology Assessment (HTA)

Why Health Economic Evaluation?



Evidence for Health 
Policy/Healthcare 
Decision-Making 

1. Does it do any harm?

– Safety

2. Can it work? 

– Efficacy

3. Does it work? 

– Effectiveness

4. Is it worth doing compared with the other things we 
could do with the same resources?

– Value for Money / Efficiency /Cost Effectiveness

• Maximising outcomes from available resources

5. Is it affordable given current budgetary resources?

– Affordability

Why Health Economic Evaluation?
Offer empirical methods for evaluating public policy
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• Health Economic Evaluation

– A set of economic tools

• Concerned with ‘value for money’ or ‘cost effectiveness’: i.e. evidence to 
inform decision makers on the efficient allocation scarce resources to supply 
health technologies or health and social care interventions.

• Forms a central tenet of Health Technology Assessment (HTA)

• Health Technology Assessment (HTA)

– A complementary set of analytical tools

• A multidisciplinary field of policy analysis, concerned with the 
medical, social, ethical, and economic implications of development, 
diffusion, and use of health technologies.

• HTA is a component of ‘reimbursement and market access’ policy in 
many jurisdictions.

Why Health Economic Evaluation?
Offer empirical methods for evaluating public policy



• HTA appraisal processes inform how Health and Social Care Payers
(i.e. governments, social insurers, private insurers, programme budget
holders etc.) determine access (i.e. via reimbursement) to Health
Technologies (e.g. drugs, devices, diagnostics, surgical procedures, etc).

• Just as Health and Social Care Systems vary worldwide, Payer
appraisal processes differ from country to country, and may differ
across different payers within countries, and by type of health
technology

HTA, Reimbursement, and Market Access

Why Health Economic Evaluation? 



In practice: While the field has 
grown rapidly in recent 
decades, it has done so in a 
lopsided fashion, focusing on 
pharmaceuticals

In theory: It may be 
applied to all Health 
Technologies

Why Health Economic Evaluation?
Where is it applied?

In future: Potential to 
expand on focus and 
application with new
EU-HTA Regulations 
(HTAR)



Why Health Economic Evaluation?
Health Economic Evaluation in Practice in Ireland

9 criteria to be 
taken into 
account for 
reimbursement 
decision-making 
in Ireland



HIQA Guidelines: Reference Case i.e. Value Framework

The Health Act 2007 outlines the statutory function of the Health and Information 
Quality Authority (HIQA) as the Regulatory Agency responsible for Health 
Technology Assessment (HTA) in Ireland.

Why Health Economic Evaluation?
Health Economic Evaluation in Practice in Ireland
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What is Health Economic Evaluation?
Normative Frameworks: Welfarism versus Extra-Welfarism

Extra-Welfarist Health Economic Evaluation Techniques Dominate 



• Aim: To assess the relative cost effectiveness or value for money
of alternatives under consideration: Intervention vrs. Control.

– i.e. what is the expected cost effectiveness of the
Intervention relative to the Control?

 
 
 
 
 
  Costs                INTERVENTION  
 
 
  CHOICE 
 

Costs                     CONTROL 
 
 
  
 

Consequences

 A   

Aaa 

 
Consequences  

 

• HEE is defined as the comparative analysis of alternative courses of
action in terms of costs and consequences (Drummond et al, 2015)

What is Health Economic Evaluation?



What is Health Economic Evaluation?                     
Impact Inventory



What is Health Economic Evaluation?                     
Costs

• Health Care Resources
– Intervention/Technology
– Health Professional Time

– GP Visits

– Outpatient Clinic Visits

– A&E Visits

– Hospital Admissions

– Drug Prescriptions

– Tests 
– Procedures
– Medical Devices
– Consumables & Materials

• Patient and Family Resources
– Out-of-pocket expenses

– Time Input

– Informal Care

– Travel Expenses

• Productivity Losses
– Lost output due to 

morbidity/illness
– Lost output due to premature 

mortality

• Other Social Costs
– Environment

– Legal or criminal justice

– Education

– Housing

– Social Services

• Macroeconomic Costs
– Health Economy

– Economy



What is Health Economic Evaluation?
Consequences: Health

Intermediate Outcomes

– Disease Specific

• Clinical Outcomes

– Biomarkers
– Health Status
– Disability Status
– Health Related Quality of 

Life
– Adverse Events

• Process Outcomes

– Hospital Admissions

– Cases Detected

Final Outcomes

– Generic

• Mortality

– Life Expectancy 

e.g. Life Years Gained

• Mortality and Morbidity

– Healthy Years or Quality Adjusted 
Life Expectancy

Quality Adjusted Life Years (QALYs)

Disability Adjusted Life Years (DALYs)

Healthy Year Equivalents (HYEs)

Health Years in Total (HYTs)



Techniques Valuation of Costs Valuation of Consequences

Cost Effectiveness 
Analysis (CEA)

Monetary units
(€,$,£)

Natural units 
(e.g. life years gained, disability days saved, 
points of blood pressure reduction, etc)

Cost Utility Analysis
(CUA)

Monetary units
(€,$,£)

Healthy years
(typically measured as quality adjusted life 
years (QALYs)

Cost Benefit Analysis 
(CBA)

Monetary units
(€,$,£)

Monetary units 
(€,$,£)

Cost Minimisation 
Analysis (CMA)

Monetary units
(€,$,£)

Equivalence in Consequences/Outcomes: 
i.e. preference for lowest Cost alternative

What is Health Economic Evaluation?

• CUA and CEA are the predominant methods

• CUA is the preferred technique because it presents the consequences of
treatment in terms of a generic health outcome that is comparable across
multiple disease areas and multiple interventions types.

• CMA and CBA not widely utilised. However, recent developments have
increased the application of CBA, and of all the methods, it potentially
addresses the broadest scope for comparison within and beyond ‘health’.



What is Health Economic Evaluation?
What are the requirements?

No

No Yes

Examines only consequences Examines only 
costs

1A Partial Evaluation:
Outcome Description

1B Partial
Evaluation:
Cost Description

2 Partial
Evaluation
Cost Outcome 
Description

Yes 3A Partial Evaluation:
Efficacy or effectiveness 
evaluation

3B Partial
Evaluation:
Cost analysis

CUA
CEA
CBA
CMA

Are both costs and consequences of the alternatives examined?

Is there a

comparison

of two or 

more

alternatives?

• i.e. This definition indicates that if costs and consequences of
alternatives are not considered, then claims of cost effectiveness
cannot be made



HIQA Guidelines for HEE in Ireland

What is Health Economic Evaluation? 



What is Health Economic Evaluation? 

Cost Utility Analysis is preferred 
as it facilitates the comparison of 
relative cost effectiveness across a 
wide range of health 
technologies and interventions, 
and a wide range of conditions
and/or disease areas.

• The method focuses on the 
comparison of costs in 
monetary terms, and health 
outcomes in healthy years in 
the form of quality adjusted 
life expectancy



The perspective from which costs are 
captured is a crucial consideration

This choice dictates the costs that are 
included in the analysis

This may be that of the healthcare
provider, the healthcare system, the 
third-party payer, the patient, or society 

What is Health Economic Evaluation? 



All health benefits to individuals 
should be captured 

It follows that time horizon is a key 
consideration.

In principle, it should be the period 
over which the health outcomes (and 
costs) of the alternative options being 
compared might be expected to 
differ. 

Often the appropriate time horizon
will need to be the patients' lifetime. 
In other cases, it may be shorter.

This consideration will dictate the 
mode of analysis

What is Health Economic Evaluation? 



Mode of Analysis: How is evidence captured and analysis conducted?

• Option 1: Trial-Based Economic Evaluation

– Randomised Controlled Trial (RCT)

• All data (e.g. effects, outcomes, utilities, resource use, costs) collected via 
a single RCT which compares the alternative treatment options.

• Option 2: Decision Model-Based Economic Evaluation

– Decision Analytic Model

• Model employing mathematical relationships to define and compare a 
series of expected consequences that would result from the set of 
alternative treatment options being evaluated, by synthesizing 
information from multiple sources

• Epidemiological, effects, outcomes, utilities, resource use and costs data 
systematically identified and/or synthesised from a variety of 
published and unpublished sources. 

• Option 3: Option 1 + Option 2

What is Health Economic Evaluation? 



Decision Analytic Models

What is Health Economic Evaluation? 



Input Parameter Data for Decision Analytic Models
Key Role for Evidence Synthesis Methods

What is Health Economic Evaluation? 



The appropriate comparator(s) 
set is that which would be 
displaced by the new Health 
Technology

The preferred comparator is 
‘routine care’: i.e. the 
intervention or technology most 
widely used in clinical practice 
for the target population

e.g. specific interventions, 
alternative treatment sequences, 
alternative rules for starting and 
stopping therapy, etc

What is Health Economic Evaluation? 



What is Health Economic Evaluation? 



What is Health Economic Evaluation? 



All future costs and outcomes
must be discounted back to 
their present values to conduct 
the incremental analysis

where FV = future value, r = 
discount rate, t = years into the 
future 

Justification: The theory of time 
preference suggests that 
individuals have a preference for 
current consumption over future
consumption: i.e. we value present 
costs and benefits at a higher rate than 
equivalent future costs and benefits

What is Health Economic Evaluation? 



Standard guidance for the conduct of 
incremental analysis, presenting 
results and assessing uncertainty

What is Health Economic Evaluation? 



i.e. A QALY is a QALY is a QALY

Note: Alternative approaches considered 
by other jurisdictions include re-
weighting QALYs by severity of 
disease, socioeconomic status, or  
innovative nature of the technology

What is Health Economic Evaluation? 



An Intervention may be deemed as more cost effective than a

Control comparator if, on average:

(a) It is less costly and more effective.

(b) It is more costly and more effective, but the additional cost
associated with the Intervention is considered worth

paying by policy makers., i.e. Incremental Cost
Effectiveness Ratio(ICER) < Threshold Value ()

(c) It is less costly and less effective, but the additional cost
associated with the Control is not considered worth
paying by policy makers.

What is Health Economic Evaluation?
Decision Rules



More costly

E

Quadrant 2
Less costly

Less effective More effective

Quadrant 1 Quadrant  3

Quadrant 4

Control

C

Decision Rules
Cost Effectiveness Plane



More costly

E

Intervention is more 

effective and less costly

Quadrant 2

Intervention is more 

effective and more costly

Intervention is less 

effective and more costly

Less costly

Less effective More effective

Quadrant 1 Quadrant  3

Quadrant 4

Intervention is less 

effective and less costly

Control

C

Decision Rules
Cost Effectiveness Plane



More costly

E

Intervention is 

Dominant

Cost Effective

Willing to pay for 

additional effectiveness?

Intervention is 

Dominated

Not Cost Effective

Less costly

Less effective More effective

Quadrant 1

Willing to accept reduced 

effectiveness?

Control

Quadrant  3

Quadrant 2 Quadrant 4

C

Decision Rules
Cost Effectiveness Plane



• Quadrants 1 or 4: Simple Choice

• Quadrant 2 or 3 ????

– Trade-Off Quadrants:

Quadrant 2: Are we willing to accept a less effective treatment so 
that we can accrue cost savings?

Quadrant 3:  Are we willing to pay the extra cost for the more 
effective treatment?

We need additional information to identify the cost 
effective strategy in these quadrants:

• Incremental Cost Effectiveness Ratio (ICER)

• Threshold Value ()

Decision Rules
Cost Effectiveness Plane



Decision Rules
Incremental Cost Effectiveness Ratio (ICER)

Ratio of the difference in mean cost to the difference in mean effect

Incremental Cost = (Mean CostINT) - (Mean CostCON ) =

Incremental Effect = (Mean EffectINT) - (Mean EffectCON) =

E.g. €1000 per QALY

E.g. €1000 per Case Detected

E.g. €1000 per Adverse Event Avoided

Details the additional cost per additional unit of health gain

E

C
ICER






C

E



• Let  = Threshold Value that health policy or healthcare decision-

makers are willing to pay for an additional unit of health gain.

• Compare the ICER to the Threshold Value () to determine 
whether or not the treatment strategy is cost effective. 

E.G: Quadrant 3 (North East): ICER < , the Intervention is cost effective

• Range of possible Threshold Value ():

– €0 (only interested in reduced costs)

– € XXX

– € YYY

– € ZZZ

– Infinity (only interested in increased effectiveness)

Decision Rules
Threshold Value ()



C

E

 = 0

Intervention is dominant

Intervention is 

dominated 

Control

Decision Rules
Cost Effectiveness Plane

Given  & ICER, 

Intervention

is Not Cost 

Effective

Given  & ICER, 

Intervention

is Cost Effective



C

E

 = Infinity

Intervention is dominant

Intervention is 

dominated 

Control

Decision Rules
Cost Effectiveness Plane

Given  & ICER, 

Intervention

is Cost Effective

Given  & ICER, 

Intervention

is Not Cost 

Effective



E



Intervention is Cost Effective

Given  & ICER, 

Intervention

is Cost Effective

Given  & ICER, 

Intervention

is Not Cost 

Effective
Intervention is 

Not Cost Effective

Given  & ICER, 

Intervention

is Cost Effective

Given  & ICER, 

Intervention

is Not Cost 

Effective

Control

More Costly

Less Costly

More Effective

Less Effective

C

Decision Rules
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What is Health Economic Evaluation?
Decision Rules: Ireland

• The notion of a fixed, optimal Threshold
Value that is universally applicable in all
cases has proved to be unrealistic in
practice, as decision-making in the real
world is much more complex.

– i.e. cost effectiveness is not the only 
criterion that influences decisions

– i.e. cost effectiveness is traded-off against 
objectives other than maximising population 
health

• In reality, decision makers may value
certain patient populations, or the treatment
of certain diseases, or certain types of health
technologies, more highly than others

– i.e. Threshold Value adopted by decision-
makers in practice may exceed the value or
range publically stated

– i.e. Explicit or implicit ‘modifiers’



• Ethical imperatives

– On the basis of the ‘rule of rescue’ rather than maximising population
health

• i.e. If an identified life is at stake, and if survival depends on treatment, then
survival will override all other factors, including the duration of survival, quality
of life, and cost effectiveness

• Political climate
– On the basis of political priorities or crises or pressures, regardless of whether or

not the health technology has been shown to be cost effective

• Need or Burden of Illness
– On the basis of the presence of illness or the burden of disease, rather than on the

basis of selecting treatments that go to maximising health

• E.g.: Multiple examples in Ireland

• E.g.: NICE -Cancer Drug Fund and End of Life Care in UK

‘Modifiers’ of the Threshold Value ()
i.e. why ignore the threshold value



• Importance in clinical practice
– Takes into account the current treatment pathway (if any exists) for a particular

condition/ disease area, regardless of whether or not the technology is cost effective

• Innovation
– Takes into account the novelty or innovative nature of the health technology,

regardless of whether or not it has been shown to be cost effective

• E.g.: Gene therapies

• E.g.: Medical Devices

• E.g.: Biologic Therapies

• Rare Disease Areas
– Takes into account the ‘orphan’ nature of therapies for rare diseases, with small

patient populations, regardless of cost effectiveness

• E.g. Orphan Drugs

‘Modifiers’ of the Threshold Value ()
i.e. why ignore the threshold value



• Budget Impact
– On the basis of the budgetary outlay for the health technology, regardless of whether

or not it has been shown to be cost effective

• E.g.: Delay in approved cost effective drugs being reimbursed in Ireland
– IPHA: New Medicines Waited Almost 2.5 Years For Reimbursement Decisions

(https://www.ipha.ie/new-medicines-waited-almost-2-5-years-for-reimbursement-decisions-says-ipha/)

• Process of care issues
– On the basis of characteristics of the healthcare product, service or delivery mode,

other than its health impacts, that patients have explicit preferences for.

• Equity concerns
– On the basis of reducing health inequalities across the population, rather than

maximising population health

‘Modifiers’ of the Threshold Value ()
i.e. why ignore the threshold value

https://www.ipha.ie/new-medicines-waited-almost-2-5-years-for-reimbursement-decisions-says-ipha/


How important is health economic
evaluation evidence component of HTA
for decision-making?

• Decision makers involved in health and
social care resource allocation decisions
give the greatest weight and deepest

consideration to the clinical evidence.

• Decision makers generally view Health
Economic Evaluation evidence as one
input, alongside other considerations –
such as legal, ethical and political
concerns, and pragmatic issues of
logistics, feasibility and budget
impact - to be considered in reaching
decisions.

What is Health Economic Evaluation?
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The Future: Other Potential Sources of ‘Value’

• 12 potential elements of ‘value’ 

• 2 form part of standard value assessment
– Quality Adjusted Life Years (QALYs)

– Costs

• 2 have sometimes been included in 
assessments
– Productivity

– Adherence improving factor

• 8 novel sources of value to be considered: 
– Reduction in uncertainty

– Fear of contagion

– Insurance value

– Severity of disease

– Value of hope

– Real option value

– Scientific spillovers

– Equity

“The ISPOR Value Flower 
outlines the importance of 
capturing wider elements of 
value both in the numerator
(i.e. Incremental Cost) and 
denominator (i.e. 
Incremental Effect) of a cost 
effectiveness assessment”

What is Health Economic Evaluation?



Final Thoughts

• Health Economic Evaluation techniques are the predominant value
framework employed in Health Technology Assessment in Ireland and
internationally to assess value for money and cost effectiveness.

• These methods provide evidence which goes to inform health policy and
healthcare practice decision-making relating to the finance and provision
of health technologies and health and social care interventions.

• The national and international guidelines for the conduct of the methods
seek to ensure that they produce high-quality evidence in a manner that
is robust, consistent, and transparent.

• There is an onus on us all as citizens, patients, advocates, providers,
researchers and decision-makers to understand the value frameworks
that are employed to inform decisions that impact upon us across society.

• There is also a need for flexibility with respect to the adoption of and
adherence to value frameworks, as not all public policies designed to
address societal challenges can be assessed or evaluated in the same way.
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