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Economic Analysis (Evaluation) 

Applied analytic methods to identify, 
measure, and compare the costs and 
consequences of alternative strategies.  



Outline 

1.  Cost analysis 
2.  Cost effectiveness and cost utility analysis 
3.  Benefit cost analysis 
4.  Extended cost effectiveness analysis 



1. Cost analysis 
•  Cost of a health intervention. 

•  Most basic type of cost related analysis. 

•  No information on outcomes: 
•  Effectiveness of the intervention is uncertain or 
•  Effectiveness is not under dispute.  

•  May or may not compare alternative 
interventions 

•  Complicated issues: 
•  Time (discount rates) 
•  Overhead costs difficult to cost.  

–  Supporting infrastructure  e.g. Oxygen, “bed day”.  
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Program Cost Example: 
Smoke Alarm Giveaway Program 

Personnel 
     Paid 
     Volunteer 

 
$145,113 
$15,408 

Office Expenses $30,256 

Contracts $25,250 

Transportation $36,587 

Evaluation $2,720 

Smoke Alarms $42,100 

Batteries $4,950 

Educational Mater. $3,691 

TOTAL $306,075 

Source: Haddix, Inj Prev, 2001 

4,000 alarms provided: 
$76 per smoke detector 



2. Cost-effectiveness analysis (CEA) 
•  Information on the outcomes/effectiveness 

of the intervention is known. 
•  Many options 

–  cases detected, lives saved, coverage, etc. 

•  Compares different ways of improving 
health status 
–  allocative efficiency. 

•  Compares different ways of doing the same 
thing (e.g. providing immunizations) 
–  technical efficiency. 

 



2. Cost-effectiveness analysis 

•  Cost-effectiveness ratios (c-e ratio) 
– Total costs/total effectiveness 
– Change in costs/change in effectiveness 

•  Ratio gives an average or unit cost per unit 
of outcome (e.g. dollars per death averted) 

•  Decision rule: choose the alternative with 
the lowest c-e ratio 
–  This will maximize the benefits for a set budget or minimize the 

costs for reaching the stated objective in a health outcome. 
 



CEA Example 
Intervention A Intervention B 

Total Cost $900 $300 
Effectiveness 
(# lives saved) 8 2 

Intervention Aà $900/8 = $112.5 per life saved 

Intervention Bà $300/2 = $150 per life saved 

Incremental CE ratio is (900-300)/(8-2)= 100 per life saved.    

Intervention A is more cost effective.  



2. Cost-utility analysis (CUA) 

•  Type of CEA; outcome is measured by an 
index (survival and quality of life): 

•  Two most popular: 
– QALY - Quality Adjusted Life Years 
– DALY - Disability Adjusted Life Years 

  
 



DCPP: Most cost effective interventions 

Source: Lancet 2006; 367: 1193–208 

Lay first responders 

Basic ambulance 

Surgery at  
district hospital 

At other extreme: coronary artery bypass grafting ($10,000-100,000) 



Source: Grimes et al, World J Surgery 2014 



Outline 

1.  Cost analysis 
2.  Cost effectiveness and cost utility analysis 
3.  Benefit cost analysis 
4.  Extended cost effectiveness analysis 



3. Benefit-cost analysis - BCA 

•  BCA (CBA) measures both the inputs and 
outcomes in terms of costs. 

•  The decision rule is easy--if benefits are 
greater than costs, then the program is worth 
investing in. 

 



Benefit Cost Analysis 
What Makes up Societal Costs? 

•  Direct Costs 
–  Medical treatment 
–  Laboratory work 
–  Drugs and medication 
–  Rehabilitation of injuries 

•  Indirect Costs 
–  Work missed (lost wages): illness or death 
–  Work missed by caregiver 
–  Value of a statistical life 

•  Human capital approach 
•  “Willingness to pay” 



Benefit-Cost Example 
Influenza Vaccinations for Healthy Working Adults 

Source: Nichol, Arch Intern Med, 2001 



Tools for economic analysis 
Method Units of 

Cost 
Units of 
Benefit 

Cost analysis 
 
Cost-
effectiveness 
analysis 

$ 
 
$ 

- 
 
Health or 
process 

 
Cost-utility 
analysis 

$ DALY, 
QALY 

 
Cost-Benefit 
Analysis 

$ $ 
 

 



Why use one over the other? 
•  CEA and CUA are based on the assumption 

that the outcome (lives saved, cases 
detected, QALY, DALY) is worth 
obtaining. 
– CEA or CUA maximizes the benefits for a 

given cost limit, or minimizes costs for 
reaching the stated objective. 

•  CBA asks the question is the objective 
worth pursuing at all? 



Outline 

1.  Cost analysis 
2.  Cost effectiveness and cost utility analysis 
3.  Benefit cost analysis 
4.  Extended cost effectiveness analysis 



ECEA Conceptual Framework 

Traditional CEA: “context free” interventions 



ECEA Conceptual Framework 



Economic Analysis (Summary) 
Applied analytic methods to identify, measure, and 
compare the costs and consequences of alternative 
strategies. 
 
Useful for both public health and surgical communities: 
•  Demonstrates that many surgical procedures are among the 

most cost effective interventions in health.  
•  Demonstrates that many of the most needed surgical 

procedures are very affordable and could be provided to 
everyone in need.  
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Carol Levin: CEA, CBA 
 
Margaret Kruk: ECEA 





Benefit-Cost Example 
Influenza Vaccinations for Healthy Working Adults 

Cost Category 
Mean Cost per 

Person Vaccinated 
($) 

Costs of Vaccination 
     Direct Costs- Vaccine 10.64 
     Indirect Costs- Vaccine and Side Effects 6.05 

     Total Costs of Vaccination 16.69 

Benefits of Vaccination 

     Direct Medical Care Costs Averted 3.99 

     Indirect Costs Averted 26.36 

     Total Costs Averted 30.35 

Net Costs (Savings) Due to Vaccination (13.66) 

Source: Nichol, Arch Intern Med, 2001 



What is the difference between BCA and 
cost-effectiveness analysis (CEA; CUA)? 

•  In CEA, outcomes are measured in natural, 
physical or health units. 

•  In CUA, outcomes are measured by an 
index. 

•  In BCA, outcomes are measured in 
monetary units. 



When in CEA Used? 

•  Used to identify: 
– Most cost-effective strategy from options that 

produce a common effect 
– Practices that are not “worth” their costs 

•  Used for data-driven support for under-
funded programs 



ECEA Conceptual Framework 
ECEA advances on CEA by including: 
 
Inputs:  Policy and health system delivery approaches  

 These affect efficiency, equity, and effectiveness of interventions 
 
Outcomes: Distribution of health gains, financial protection benefits 

 Highlights equity impact of interventions 
 



Inputs 
Policy and structural levers 
• Public health policies (e.g., regulation of smoking or 
alcohol) 
• Pricing (e.g., user fees, universal public finance) 
• Structural (e.g., infrastructure development, improved 
supply chain)  
  

Service delivery models 
• Organization and planning (e.g., level of the system 
interventions are delivered, referral guidelines) 
• Human resources (e.g., who delivers the service) 
• Quality improvement interventions 
 



Outcomes 

Outcomes 
•  Distribution of health outcomes  

–  (e.g., by wealth quintile) 

•  Financial protection  
–  (e.g., net private expenditures averted, cases of 

impoverishment averted) 


