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How To Determine Cost-effectiveness Analysis 
 

 

I. Introduction 

 

     Human health improved dramatically during the last century, but meet new  

challenges in economic. Health care markets can suffer from a number of failures 

if they don’t know how to allocated the resources. Competitive markets provide the 

most efficient allocation of resources. This requires knowledge about which 

interventions actually work, information about how much they cost, and experience 

with their implementation and delivery.  Cost-effectiveness analysis (CEA) used to 

evaluate the costs and health effects of specific interventions have grew up.(1–3) 

    Health care spending in developed nations is an important economic issue. The 

discipline of cost-effectiveness analysis has developed over several decades as a 

tool for objectively assessing the value of new medical strategies, by 

simultaneously examining incremental health benefits in light of incremental costs. 

The estimated cost-effectiveness of a single proposed new intervention is compared 

either with the cost-effectiveness of a set of existing interventions. Many 

interventions interact in terms of either costs or effects at the population level. Cost-

effectiveness analysis is use to understand whether the new strategy is efficient or 

not. This paper will disscussed about how to determine cost effevtiveness 

analysis.(3,4) 

     

II. Cost-effectiveness analysis 

 

     Cost-effectiveness analysis is an economic evaluation technique to compare 

strategies intended to produce the same effect in which outcomes are expressed in 

health units such as life years saved. Cost-effectiveness analysis (CEA) has been 

proposed as an important tool to establish the priorities among various health 

services as an important step toward a solution to the problem of rising health care 

costs. Concerns about rising health care costs have led to over a threefold rise in the 

number of articles indexed annually under “cost-effectiveness.” The WHO 

recommends to use CEA when evaluate a range of health interventions. Most of the 

analyses have addressed the value of new expenditures, such as new 
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pharmaceuticals, new technologies, or the expansion of existing practices to new 

patients. Few studies have analyzed cost-effectiveness in the context of physical 

resource constraints. At a hospital level, for example, it is intuitive that limits on 

the physical availability of outpatient clinics, operating theater times, and other 

resources will affect costs and patient outcome of the services provided at different 

hospitals.(2,5–7) 

      The result might be considered as the price of the additional outcome purchased 

by switching from current practice to the new strategy. If the price is low enough, 

the new strategy is cost-effective, meaning that the new strategy is a good value. 

CEA typically measured by simple indicators in natural or physical units (such as 

lives saved, life-years or seeing-years gained, years of blindness avoided, painless/ 

healthy days gained), or numerous disease-specific clinical measures (for example 

changes in visual acuity, intraocular pressure, or visual field indices) and they are 

related to costs. The efficiency criterion is the additional cost per additional unit of 

effectiveness or ICER.(2,5,8)   

     Another methods to compare the relative costs as well as health gains of different 

health interventions beside CEA are cost‑benefit analysis (CBA) and  cost utility 

analysis (CUA). CBA compares both the costs and benefits that accrue in monetary 

terms. CUA is a special form of cost-effectiveness analysis in which health effects 

are measured in terms of change both in length and quality-of-life. (4,7–9) 

     The fundamental problem facing all health care systems is how to make them 

more cost-effective. Health resources should be allocated across interventions and 

population groups to generate the highest possible overall level of population 

health. Managing resources from cost-ineffective interventions to cost-effective 

ones could enhance the allocative efficiency of the health sector. Every professional 

who makes decisions about individual and groups of patients is a decision-maker 

in health care. The decisions should base on applications of evidence-based 

medicine and health care. Factors that should be considered are who gets the 

services, who pays for them, and who gets paid for doing the service and different 

cost for each category. Interest in the promise of enhancing allocative efficiency of 

health systems has led to analytical efforts to study the cost-effectiveness of a broad 



3 
 

 
 

range of interventions in a number of countries. The cumulative effect of small 

changes in clinical practices, in example adding new diagnostic tests or therapies,  

that has a massive impact on the health care budgets, clinicians need to consider not 

only their benefits and risks, but also the costs.  It is not enough to show that an 

intervention is effective, it should also be cost-effective.(3,8)  

     Several challenges have emerged to this wider use of CEA. Analysts and 

decision-makers have correctly noted that resource allocation decisions affecting 

the entire health sector must also take into account social concerns such as 

prioritizing the sick, reducing inequalities in health, or addressing the well-being of 

future generations. There have been two proposed responses to this challenge, those 

are abandon the practice of using CEA to inform resource allocation decisions 

entirely or progressively incorporate more of these social concerns into the methods 

of CEA. Current CEA practice often fails to identify existing misallocation of 

resources by focusing on the  evaluation of new technologies or strategies. The cost 

and time required to evaluate the large set of interventions needed to use CEA to 

identify opportunities to enhance allocative efficiency may be prohibitive. Low - 

middle-income countries, where the majority of the world’s poor live, has been little 

progress towards the goal of providing affordable and timely information on the 

costs and effects of a wide array of interventions to inform policy. It is difficult to 

generalizing context-specific CEA studies because international guidelines has not 

been developed, so all using slightly different methods.(3) 

     Cost-effectiveness Analysis can have many applications beyond informing 

health sector resource allocation decisions across interventions. CEA of a wide 

range of interventions can be undertaken to inform a specific decision-maker. This 

person faces a known set of resource constraints (budget), a set of options for use 

in the budget, and a series of other (ethical or political) constraints. The set of 

constraints in this highly context-specific use of CEA for decision-making will vary 

tremendously from setting to setting. A decision-maker may be able to reallocate 

an entire budget or only allocate a budget increase; the decision-maker might be a 

donor, a minister of health, a district medical officer, or a hospital director.(3) 
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     There are several studies about CEA in ophthalmology, the most studies are 

CEA in cataract surgery. Cataract surgery is a routine intervention and the demand 

is expected to increase as the population is ageing. Phacoemulsification (PE) is 

considered the standard of care for cataract surgery in the developed world, but the 

cost higher than manual small incision cataract surgery (MSICS). Khan et all. in 

India compare CEA between PE and MSICS. The result of that study is MSICS 

provides comparable visual, less time, and significantly more cost-effective.(7) 

     Cellini  et all. describe about steps in cost-effectivenees are set the framework 

for the analysis, decide whose costs and benefits should be recognized, identify and 

categorize costs and benefits, project costs and benefits over the life of the program, 

monetize costs, quantify benefits in terms of units of effectiveness, discount costs 

and benefits to obtain present values, compute a cost-effectiveness ratio, perform 

sensitivity analysis., and make a recommendation.(10) 

 

Table 2. 1 Steps in cost-effectiveness  

Source : Cellini(10) 

1. Set the framework for the analysis. 

2. Decide whose costs and benefits should be recognized. 

3. Identify and categorize costs and benefits. 

4. Project costs and benefits over the life of the program 

5. Monetize costs. 

6. Quantify benefits in terms of units of effectiveness  

 

7. Discount costs and benefits to obtain present values. 

8. Compute a cost-effectiveness ratio 

9. Perform sensitivity analysis. 

10. Make a recommendation 

 

 

2.1 Set the Framework for the Analysis 

 

     In this step, we have to determine which one we want to takes, Cost-Benefit 

Analysis (CBA) or Cost-Effectiveness Analysis (CEA).  Cost-Benefit Analysis is 

an economic evaluation technique in which outcomes are expressed in monetary 
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terms. This is more useful when we want to analyze a single program/ policy to 

determine whether total benefits to society of the program exceed the costs; or when 

we want to see which one achieves the greatest benefit to society. The major 

difficulty with CBA is that it is often difficult to place dollar values on all (or most) 

costs and benefits. Cost-Effectiveness Analysis is more useful when you know the 

outcome you desire and you are determining which of a set of alternative programs 

achieves the greatest outcome for the costs. It can also be useful in cases when 

major outcomes are either intangible or otherwise difficult to monetize. CEA may 

provide a good starting point by requiring the evaluator to identify the most 

important outcome and relate that outcome to the dollars spent on the project.(2,10) 

    

2.2 Decide Whose Costs and Benefits Should Be Recognized 

 

     Almost every policy or program involves a broad range of stakeholders. The cost 

or benefit may affects a particular group of people. Tax-payers may contribute a 

large portion of the costs in public program while the benefits may be concentrated 

on a few select groups. The goal is to assess the impact of the policy on society as 

a whole, so the analyst must include all members of the relevant society in the 

analysis.(10) 

 

2.3 Identify and categorize costs and benefits 

 

     It is common to classify all negative impacts of a policy as costs and all positive 

impacts as benefits. Musgrave and Musgrave (1989) were classifying costs and 

benefits into real versus transfers, direct and indirect, tangible and intangible, 

financial and social. Real benefits and costs represent net gains or losses to society, 

whereas transfers just alter the distribution of resources within the society. Real 

benefits include dollars saved and dollars earned, lives saved, and increased quality 

of life. Transfer benefit is condition which one program provide benefit to 

something but a cost to another. Direct benefits and costs are between those closely 

related to the primary objective of the project. Direct costs include such costs as 

personnel, facilities, equipment, material, and administration. Indirect or secondary 
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benefits and costs are by-products, multipliers, or investment effects of the project 

or program.(10) 

 

2.4. Project cost and benefits over the life of the program 

 

     Cost-effectiveness analysis may be over any length of time which is typically 

measured in years. In that length of time,costs and benefits will change.  Most cost-

effectiveness analyses consider a timeframe in the range of five to fifty years, but 

in some cases may decide that just one year. is sufficient to assess costs and benefits. 

If the timeframe is just for 1 year, the analyst can skip this step. This step has to be 

done if the timeframe is more than one time period, typically start with the first year 

of the program and track down information on the costs and benefits that increase 

in that year. The purpose of this step is assessing the useful lif of the program, for 

example infrastructure projects, such as buildings will need replacement or 

substantial maintenance after some typical length of time (perhaps twenty years).(10) 

 

2.5 Monetizing costs 

 

     This step is important to know the real costs or benefits in the same units, such 

as dollars, for easier addition and comparison.(10) 

 

2.6 Quantify benefits 

 

     CEA typically quantify only the most important benefit to get the “units of 

effectiveness” in equation. Separate cost-effectiveness ratios for an additional 

outcome or two are sometimes calculated if  more than one benefit is deemed 

important. We have to identify the most important benefit by which we wish to 

measure success of the program and has to be related to the objectives of the 

program in terms of units of effectiveness. The measure of effectiveness should be 

a benefit that has direct comparisons to other programs. The next task is to quantify 

the benefit in terms of units of effectiveness.(10) 
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2.7. Discount costs and benefits to obtain present values 

 

     Cost-effectiveness analysis convert all monetary values by social discount rate 

(in example 0,03 for 3 percent) to their present value or their equivalent value at the 

beginning of the project. This is to calculate the present value of costs and benefits. 

The social discount rate used to reflect the society’s preference for consumption 

today compared to consumption in the future.(10) 

 

2.8 Compute Cost-Effectiveness Ratio 

  

     Cost-effectiveness ratio (CER) of one intervention then compare with another 

intervetnion. There are 3 types of CER, average cost-effectiveness ratio (ACER), 

marginal cost-effectiveness ratio (MCER), and incremental cost-effectiveness ratio 

(ICER). ACER is ratio of cost per effects in single intervention. MCER asseses 

specific changes in cost and effect when a programme is expanded or contracted. 

ICER is ratio incremental costs per incremental effects between 2 

intervention.(2,4,5,8) 

  

ACER =
 Total Cost (Intervention A) 

Effect (Intervention A)
  

MCER =
 Total Cost (Intervention A + 1)  −  Total Cost(Intervention A)

Total Effect (Intervention A + 1) −  Total Effect (Intervention A)
  

ICER =
Total Cost (Intervention A)  −  Total Cost(Intervention B)

Total Effect (Intervention A) −  Total Effect (Intervention B)
  

Figure 2. 1  ACER, MCER, and ICER 

Source : Walker(11) 

 

     ICER can be compared with those of other interventions or with a threshold 

value representing what is considered cost-effective. Threshold values are 

frequently debated and do not represent widely accepted standards. The decision to 

label a treatment as cost-effective depends on the amount the payer is willing to pay 

for an extra unit of out come. Willingness to pay is in the wallet of the beholder. 

Sensitivity analysis demonstrate the confidence in the calculated ICER.(12) 
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2.9 Perform sensitivity analysis 

    

     Excel and other spreadsheet programs can allowed the evaluator to easily plug 

in a range of alternative assumptions and determine their impact on the analysis.     

There are two main types of sensitivity analysis, partial and extreme case. Partial 

sensitivity analysis approach by just using one assumption (or one parameter or 

number) at a time and holding all else constant. Extreme case sensitivity analysis 

approach by varies all of the uncertain parameters simultaneously, picking the 

values for each parameter that yield either the best- or worst-case scenario. If a 

project looks good even under the worst case assumption, it strengthens the case to 

go forward, but if the project looks questionable under a best case scenario, it is 

unlikely to be successful. Partial sensitivity analysis is more useful when there are 

only a handful of critical assumptions. Extreme case is more useful in cases of 

greater uncertainty.(10) 

     Health economic studies can take many forms and report a variety of possible 

outcomes. One or more new strategies are compared against an existing standard 

based on the clinical effectiveness and cost. ICER shows how efficient the intervention 

can produce an additional unit of effect, in example Disability Adjusted Life Year (DALY) 

averted or Quality Adjusted Life Years (QALY) gained. The result of CEA study 

visualize the incremental cost and incremental effect in a 2-dimensional plot called 

cost-effectiveness plane. When a new intervention is both clinically superior and 

cost saving, it is referred to as an economically dominant strategy. The opposite is 

a dominated strategy. The most common scenario is that a new strategy improves 

clinical results at increased cost. The good estimation of value is based upon 

calculation of a CE ratio. Cost-effectiveness (CE) study can plot the incremental 

costs (y-axis) and effective (x-axis) of alternative strategies in 2-dimensional space 

(Figure 2.2). (4,11) 
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Figure 2. 2 The CE (Cost-effectiveness) plane 

NW = North West; NE = North East; SW = South West; 

SE = South East 

Source : Walker (11) 

 

     Each quadrant has different implication for the decision. ICER in the south east 

(SE) quadrant means the new intervention dominate. That can considered the new 

intervention is cost-effective. ICER in the north west quadrant (NW) means new 

intervention dominated, so it never considered as cost-effective. ICER in the north 

east (NE) or south west (SW) quadrant means trade-off between costs and benefit 

need to be considered. ICER must be compared to specified monetary treshold 

when decide is it good value for money. This treshold called represent the maximum 

amount that the decision-maker is willing to pay (WTP) for health effects. For 

example, if a decision-maker WTP an additional £20,000 for a year of life, the 

intervention is considered cost-effective if the ICER is below £20,000 per life year 

gained. WHO classifies intervention as “highly cost-effective” for country that 

avert a DALY for less than per capita national gross domestic product (GDP). USA 

has $50,000 per QALY gained as treshold. UK has £20,000-30,000/QALY. These 

tresholds apply to decision-making at national level.(11) 
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2.10 Make a recommendation 

 

     The final step of cost-effectiveness is making a policy recommendation. There 

is no clear decision rule when evaluating one project. The policymaker make the 

decision whether the cost per unit of effectiveness is effective or not. When two or 

more programs are evaluated against the same units of effectiveness, the policy with 

the lowest CE ratio should be implemented.(10)  

          The choice of a cost-effectiveness threshold is a value judgment that depends 

on several factors. The choice depends on who the decision maker, what the 

purpose, how a decision maker values health outcomes and money, how the 

decision maker is willing to substitute one for the other, and the available resources. 

The decision maker should analyses from a particular perspective, such as patients, 

government, society, and payers. The perspective is important because it determines 

whose costs and whose benefits the authors include in the analysis. These different 

perspective may have different cost-effectiveness thresholds, and may use the 

analyses for different purposes. For example, if a consumer is trying to determine 

whether to buy a more expensive but more effective drug, the cost-effectiveness 

threshold will depend on that person's willingness to pay for improved quality or 

length of life. An insurer might choose a threshold based on market demand. 

Although a given decision maker should use the same cost-effectiveness threshold 

consistently, different decision makers may not choose the same threshold. If the 

decision maker is the government, then the cost-effectiveness threshold will be set 

by societal consensus. Garber and Phelps used economic principles to show that 

although use of a single societal cost-effectiveness threshold would enable efficient 

allocation of public health-care resources, in a heterogeneous population certain 

people will receive more health care than they would choose, and other people will 

receive less.(13)  
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III. Interpretating CEA 

     This chapter will show an example how to interpretating CEA result. CEA can 

compared either with  other interventions or null set. Intervention costs are on the 

y-axis and health benefits on the x-axis. (3) 

      
Figure 2. 3 Intervention-a CEA plane 

Source : Edejer(3) 

      

     Figure 2.3 shows CEA plane of intervention a. α1α2 is incremental between 

intervention a2 and a1. α2 is ICER between incremental between intervention a2 

and null point. This figure shows that a2 is an effective intervention compared with 

intervention a1.  A decision-maker would choose to purchase a2 instead of a1 

because moving from a1 to a2 has the lowest incremental cost-effectiveness ratio.(3) 

     Figure 2.4 shows CEA plane of comparation intervention a, b, and c. 

Eventhough intervention a2 is cost-efective compare to others intervention a, but 

intervention c is the most cost-effective compared to intervention a and b. This 

figure shows that intervention c, especially c1, is the most effective among the 

interventions. (3) 
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Figure 2. 4  Three interventions CEA plane 
Source : Edejer (3) 

 

     Table 2.2 shows the costs, benefit, and ICER of each intervention compared to 

null point. Population will prefer to purchase c1 which cost only $50 producing 22 

units of health (ICER 2,27) than intervention a1 which cost $120 to produce 1 unit 

of health (ICER 120). This data shows that c1 is the most cost effective.(3) 

 
Table 2. 2 ICER fo 11 interventions 

Source : Edejer (3) 
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IV. Conclusion 

     Cost-effectiveness analyses is a technique to consider if intervention is effective. 

CEA can compare with other intervention or doing nothing (null set). Decision 

maker can make policy based on CEA. ICER below WTP consider as cost-

effective.  
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