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Undergraduate Certificate in Pharmacoeconomics

Economic Evaluation of Health Interventions

Economic evaluation of health interventions is a critical component of pharmacoeconomics, which involves
the analysis of the costs and consequences of different health interventions to inform resource allocation
decisions. Below are some key terms and vocabulary related to this concept:

1. Health intervention: A health intervention is any action or set of actions taken to improve the health of an
individual or population. This can include pharmaceuticals, medical devices, procedures, programs, or
policies aimed at preventing or treating illness or injury.

2. Cost: The cost of a health intervention refers to the value of all resources used to deliver the intervention,
including direct costs (e.g., the cost of medications, medical supplies, or healthcare provider time) and
indirect costs (e.g., the cost of lost productivity due to illness or disability).

3. Consequence: The consequence of a health intervention refers to its impact on health outcomes, such as
improved survival, reduced morbidity, or enhanced quality of life. Consequences can be measured in both
clinical (e.g., changes in disease severity or symptoms) and economic (e.g., changes in healthcare utilization
or productivity) terms.

4. Economic evaluation: Economic evaluation is a systematic and comparative analysis of the costs and
consequences of different health interventions. It is used to inform resource allocation decisions by
identifying the most cost-effective interventions, defined as those that provide the greatest health benefits
at the lowest cost.

5. Types of economic evaluation: There are several types of economic evaluation, including cost-
minimization analysis (CMA), cost-effectiveness analysis (CEA), cost-utility analysis (CUA), and cost-benefit
analysis (CBA). Each type of analysis focuses on different aspects of cost and consequence, and is used in
different contexts.

6. Cost-minimization analysis: CMA compares the costs of two or more interventions that are assumed to
have equivalent clinical benefits. It is used when the clinical effectiveness of the interventions is already
established, and the main focus is on identifying the least costly option.

7. Cost-effectiveness analysis: CEA measures the costs and consequences of different interventions in terms
of a common clinical outcome, such as life years gained or cases prevented. It is used to identify the most
cost-effective intervention, defined as the one that provides the greatest health benefits at the lowest cost.
8. Cost-utility analysis: CUA measures the costs and consequences of different interventions in terms of a
common utility measure, such as quality-adjusted life years (QALYs). QALYs combine both the quantity and
quality of life, allowing for a more comprehensive assessment of health benefits.

9. Cost-benefit analysis: CBA measures the costs and consequences of different interventions in monetary
terms, allowing for a direct comparison of costs and benefits. It is used when the benefits of an intervention
can be easily quantified and valued in monetary terms, such as productivity gains or cost savings.

10. Sensitivity analysis: Sensitivity analysis is a technique used to assess the robustness of economic

Read online: https://certificates.gsbf.co.uk/guides/3116095/economic- Greenwich School of Business and Finance - 28 Jun 2026
evaluation-of-health-interventions



GSBF

Greenwich School of
Business and Finance

Change your life. Start from here

evaluation results to changes in assumptions or parameters. It involves varying the values of key variables,
such as costs or clinical outcomes, to determine how they affect the overall results.

11. Incremental cost-effectiveness ratio: The incremental cost-effectiveness ratio (ICER) is a measure used in
CEA and CUA to compare the costs and consequences of different interventions. It is calculated as the
difference in costs between two interventions, divided by the difference in clinical outcomes.

12. Threshold analysis: Threshold analysis is a technique used to determine the maximum amount that a
decision-maker is willing to pay for a given health benefit. It involves identifying the ICER at which an
intervention becomes cost-effective, based on a pre-defined willingness-to-pay threshold.

13. Decision analytic modeling: Decision analytic modeling is a technique used to synthesize evidence from
multiple sources and make probabilistic statements about the costs and consequences of different health
interventions. It involves constructing mathematical models that simulate the natural history of a disease,
the effects of different interventions, and the associated costs and benefits.

14. Perspective: The perspective of an economic evaluation refers to the viewpoint from which costs and
consequences are measured. Common perspectives include the healthcare system, societal, and patient
perspectives.

15. Time horizon: The time horizon of an economic evaluation refers to the duration of time over which
costs and consequences are measured. The time horizon should be long enough to capture all relevant
costs and consequences, but not so long that it becomes impractical or unreliable.

Examples:

* A CEA comparing the costs and consequences of two different treatments for hypertension might
measure the costs in terms of direct medical costs (e.g., medication costs, healthcare provider time) and the
consequences in terms of clinical outcomes (e.g., changes in blood pressure, reductions in cardiovascular
events).

* A CUA comparing the costs and consequences of a new cancer drug might measure the costs in terms of
direct medical costs (e.g., drug costs, administration fees) and the consequences in terms of QALYs, which
combine both the quantity and quality of life.

* A CBA comparing the costs and consequences of a new vaccination program might measure the costs in
terms of direct medical costs (e.g., vaccine costs, administration fees) and the benefits in terms of cost
savings from reduced illness and disability.

Practical applications:

* Pharmaceutical companies can use economic evaluation to demonstrate the value of their products to
payers and decision-makers.

* Healthcare providers can use economic evaluation to inform treatment decisions and allocate resources
more efficiently.

* Policy-makers can use economic evaluation to inform resource allocation decisions and develop evidence-
based guidelines.
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Challenges:

* Defining the relevant costs and consequences of a health intervention can be challenging, particularly
when they extend beyond the healthcare system.

* |dentifying and valuing all relevant costs and consequences can be time-consuming and resource-
intensive.

* Measuring clinical outcomes can be difficult, particularly in complex or chronic conditions.

* Different types of economic evaluation may be more or less appropriate depending on the context and
the available evidence.

In conclusion, economic evaluation of health interventions is a critical component of pharmacoeconomics,
which involves the analysis of the costs and consequences of different health interventions to inform
resource allocation decisions. Understanding key terms and vocabulary related to economic evaluation is
essential for healthcare providers, policy-makers, and pharmaceutical companies seeking to make informed
decisions about the use of resources in healthcare. While there are challenges associated with economic
evaluation, the benefits of using this approach to inform resource allocation decisions are clear, including
improved health outcomes, more efficient use of resources, and better value for money.

Health Intervention: A health intervention is any action taken to improve the health of individuals or
populations. This can include medical treatments, public health initiatives, or changes to health policy. In the
context of pharmacoeconomics, a health intervention typically refers to the use of a specific drug or
medication to treat a particular medical condition.

Economic Evaluation: Economic evaluation is a systematic and comparative analysis of the costs and
consequences of different options for using resources to achieve a health goal. It is a tool used to inform
decision-making about the allocation of resources in healthcare. Economic evaluations can be used to
compare the costs and consequences of different drugs or treatment options, or to assess the value for
money of a new intervention.

Costs: In an economic evaluation, costs refer to the value of resources used to deliver a health intervention.
This can include direct costs, such as the cost of a drug or the cost of hospitalization, as well as indirect
costs, such as the value of time lost from work due to illness or the cost of caring for a sick family member.
It is important to consider all relevant costs when conducting an economic evaluation, as failure to do so
can result in an incomplete or inaccurate assessment of the value of an intervention.

Consequences: The consequences of a health intervention are the effects of the intervention on the health
of individuals or populations. Consequences can be positive, such as improved health outcomes or
increased quality of life, or negative, such as adverse effects or decreased quality of life. It is important to
consider both the positive and negative consequences of an intervention when conducting an economic
evaluation, as this will provide a more complete picture of its value.

Quality-Adjusted Life Year (QALY): A QALY is a measure of health outcomes that combines both the quantity
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and quality of life lived. It is calculated by multiplying the number of years of life gained by a weighting
factor that reflects the quality of life experienced during those years. A QALY of 1 represents one year of
perfect health, while a QALY of less than 1 represents a year of less than perfect health. QALYs are often
used as a measure of the consequences of a health intervention in economic evaluations.

Incremental Cost-Effectiveness Ratio (ICER): The ICER is a measure of the cost-effectiveness of a health
intervention. It is calculated by dividing the difference in costs between two interventions by the difference
in their effects. The ICER represents the additional cost of achieving one additional unit of effect with one
intervention compared to another. For example, if one intervention has a cost of $10,000 and produces 10
QALYs, and a second intervention has a cost of $15,000 and produces 12 QALYs, the ICER for the second
intervention would be $2,500 per QALY ($5,000 / 2 QALYs).

Willingness-to-Pay (WTP): WTP is a measure of the value that individuals place on a health intervention. It
represents the maximum amount that an individual is willing to pay to receive the intervention. WTP can be
used to inform decision-making about the allocation of resources in healthcare, as it provides a measure of
the demand for an intervention.

Cost-Benefit Analysis (CBA): CBA is a type of economic evaluation that compares the costs and benefits of a
health intervention. In a CBA, both costs and benefits are expressed in monetary terms, allowing for a direct
comparison of the two. The goal of a CBA is to determine whether the benefits of an intervention are
sufficient to justify its costs.

Cost-Effectiveness Analysis (CEA): CEA is a type of economic evaluation that compares the costs and
consequences of a health intervention. In a CEA, consequences are expressed in natural units, such as
QALYs, rather than monetary terms. The goal of a CEA is to determine the most cost-effective way to
achieve a particular health goal.

Budget Impact Analysis (BIA): BIA is a type of economic evaluation that assesses the financial impact of a
health intervention on a healthcare budget. It is used to inform decision-making about the allocation of
resources within a healthcare system. A BIA typically considers the costs of an intervention, as well as any
savings that may be generated by the intervention.

Sensitivity Analysis: Sensitivity analysis is a technique used in economic evaluations to assess the robustness
of the results to changes in the assumptions or inputs used in the analysis. It involves varying the values of
key parameters, such as costs or effects, to see how they affect the results of the analysis. Sensitivity analysis
can help to identify which parameters have the greatest impact on the results, and can provide insight into
the uncertainty surrounding the estimates.

Decision Analytic Modeling: Decision analytic modeling is a technique used in economic evaluations to
synthesize evidence from multiple sources and make predictions about the costs and consequences of
different health interventions. It involves creating a mathematical model of the decision problem, which can
be used to simulate the outcomes of different interventions. Decision analytic modeling can be useful when
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there is uncertainty about the effectiveness or cost of an intervention, or when there are multiple options to
consider.

Probabilistic Sensitivity Analysis (PSA): PSA is a type of sensitivity analysis that involves assigning probability
distributions to the key parameters in a decision analytic model. This allows for the uncertainty surrounding
the estimates to be incorporated into the analysis. PSA can be used to generate a range of possible
outcomes, and can provide insight into the probability of different scenarios occurring.

Markov Model: A Markov model is a type of decision analytic model that is used to model the progression
of a disease over time. It involves dividing the disease course into a series of health states, and assigning
probabilities to the transitions between these states. Markov models can be used to estimate the long-term
costs and consequences of a health intervention.

In conclusion, economic evaluation is a crucial tool for informing decision-making about the allocation of
resources in healthcare. It allows for the comparison of the costs and consequences of different health
interventions, and can help to identify the most cost-effective options. Key terms and concepts in economic
evaluation include costs, consequences, QALYs, ICER, WTP, CBA, CEA, BIA, sensitivity analysis, decision
analytic modeling, PSA, and Markov models. Understanding these concepts is essential for conducting and
interpreting economic evaluations of health interventions.

In the previous response, we discussed the basic concepts of pharmacoeconomics, including its definition
and importance. In this response, we will delve deeper into the topic and explain some key terms and
vocabulary related to the economic evaluation of health interventions in the Undergraduate Certificate in
Pharmacoeconomics.

1. Economic Evaluation:

Economic evaluation is the comparative analysis of alternative courses of action in terms of their costs and
consequences. It is a systematic and explicit process of comparing the costs and outcomes of different
interventions to inform decisions about resource allocation in healthcare. Economic evaluation can be
classified into four main types: cost-minimization analysis, cost-effectiveness analysis, cost-utility analysis,
and cost-benefit analysis.

2. Cost-Minimization Analysis (CMA):

CMA is a type of economic evaluation that compares the costs of two or more interventions that have been
shown to have equivalent effects. In CMA, the objective is to identify the least costly intervention. CMA is
appropriate when there is sufficient evidence to conclude that the interventions have equivalent effects, and
the main concern is to minimize costs.

3. Cost-Effectiveness Analysis (CEA):

CEA is a type of economic evaluation that compares the costs and effects of two or more interventions. The
effects are measured in natural units, such as lives saved, cases prevented, or symptoms relieved. The
objective of CEA is to identify the most cost-effective intervention, i.e., the intervention that provides the
greatest health benefits at the lowest cost.
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4. Cost-Utility Analysis (CUA):

CUA is a type of economic evaluation that compares the costs and effects of two or more interventions. The
effects are measured in utility units, such as quality-adjusted life years (QALYs) or disability-adjusted life
years (DALYs). The objective of CUA is to identify the most cost-effective intervention, i.e,, the intervention
that provides the greatest health benefits at the lowest cost, in terms of utility units.

5. Cost-Benefit Analysis (CBA):

CBA is a type of economic evaluation that compares the costs and benefits of two or more interventions.
The costs and benefits are both measured in monetary units. The objective of CBA is to identify the
intervention that provides the greatest net benefit, i.e., the difference between the benefits and costs.

6. Incremental Cost-Effectiveness Ratio (ICER):

ICER is @ measure used in CEA and CUA to compare the costs and effects of two or more interventions. It is
calculated as the difference in costs between the interventions divided by the difference in effects. ICER
represents the additional cost per additional unit of effect.

7. Quality-Adjusted Life Years (QALYs):

QALYs are a measure of health outcomes used in CUA to quantify the benefits of healthcare interventions.
QALYs combine the quantity and quality of life. One QALY is equivalent to one year of life in perfect health.
QALYs are calculated by multiplying the number of years of life gained by a healthcare intervention by a
utility score, which reflects the quality of life during those years.

8. Disability-Adjusted Life Years (DALYs):

DALYs are a measure of health outcomes used to quantify the burden of diseases and injuries. DALYs
combine the number of years of life lost due to premature death and the number of years lived with
disability. One DALY is equivalent to one year of healthy life lost.

9. Perspective:

Perspective refers to the viewpoint from which the costs and effects of a healthcare intervention are
evaluated. The choice of perspective determines which costs and effects are included in the analysis. The
most common perspectives in pharmacoeconomic evaluations are the healthcare system, the societal, and
the patient perspectives.

10. Time Horizon:

Time horizon refers to the period over which the costs and effects of a healthcare intervention are
evaluated. The choice of time horizon depends on the nature of the intervention and the outcomes of
interest. The time horizon should be long enough to capture all relevant costs and effects.

11. Discounting:

Discounting is the process of adjusting future costs and benefits to their present values. Discounting is
necessary because people prefer to receive benefits sooner and pay costs later. The discount rate used in
pharmacoeconomic evaluations is typically based on the social rate of time preference, which reflects
society's preference for present over future consumption.

12. Sensitivity Analysis:

Sensitivity analysis is a technique used to assess the robustness of the results of a pharmacoeconomic
evaluation to changes in the assumptions and parameters used in the analysis. Sensitivity analysis involves
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varying the input values within plausible ranges and examining the impact on the results.

13. Willingness-to-Pay (WTP):

WTP is a measure of the maximum amount that an individual or society is willing to pay for a healthcare
intervention. WTP is used in CBA to value the benefits of healthcare interventions. WTP is often elicited
using stated preference methods, such as contingent valuation or discrete choice experiments.

14. Budget Impact Analysis (BIA):

BIA is a type of economic evaluation that estimates the financial impact of adopting a new healthcare
intervention on the healthcare budget. BIA is used to inform decisions about resource allocation and
priority-setting in healthcare.

Example:

Suppose that a pharmaceutical company has developed a new drug for the treatment of chronic myeloid
leukemia (CML). The company wants to evaluate the cost-effectiveness of the new drug compared to the
standard of care.

The first step in the analysis is to define the scope and perspective of the evaluation. The perspective
chosen is the healthcare system, and the time horizon is five years. The costs included in the analysis are the
costs of the drugs, the costs of monitoring and follow-up, and the costs of adverse events. The effects are
measured in QALYs.

The next step is to estimate the costs and effects of the new drug and the standard of care. The costs of the
new drug are higher than those of the standard of care, but the effects are also higher. The ICER is
calculated as the difference in costs divided by the difference in effects.

The ICER is then compared to a threshold value, which represents the maximum amount that the healthcare
system is willing to pay for an additional QALY. If the ICER is below the threshold, the new drug is
considered cost-effective.

Sensitivity analysis is then performed to assess the robustness of the results to changes in the assumptions
and parameters used in the analysis. The discount rate, the utility scores, and the costs of the drugs are
varied within plausible ranges.

Finally, a BIA is performed to estimate the financial impact of adopting the new drug on the healthcare
budget. The BIA takes into account the number of patients eligible for treatment, the price of the new drug,
and the budget constraints of the healthcare system.

Conclusion:

In this response, we have explained some key terms and vocabulary related to the economic evaluation of
health interventions in the Undergraduate Certificate in Pharmacoeconomics. Understanding these concepts
is essential for conducting and interpreting pharmacoeconomic evaluations. Pharmacoeconomic evaluations
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provide valuable information for decision-makers, helping them to allocate resources efficiently and
improve the health of the population.

Health Intervention: A health intervention is any action taken to improve the health of individuals or
populations. This can include medical treatments, public health initiatives, or changes to lifestyle or
environment. In the context of pharmacoeconomics, a health intervention typically refers to the use of a
specific drug or medication to treat a particular medical condition.

Economic Evaluation: Economic evaluation is a systematic and comparative analysis of the costs and
consequences of alternative interventions or policies. It is a tool used to inform decision-making by
estimating the value for money of different options. In the context of health interventions, economic
evaluation is used to compare the costs and benefits of different treatments or strategies for improving
health outcomes.

Costs: Costs are the resources used up by a health intervention. These can be direct costs, such as the cost
of the drug or medication, as well as indirect costs, such as the cost of time spent by patients or caregivers
seeking treatment. Costs can also be categorized as fixed or variable. Fixed costs are those that do not
change with the number of patients treated, such as the cost of building a hospital. Variable costs, on the
other hand, change with the number of patients treated, such as the cost of medication.

Consequences: Consequences are the outcomes or effects of a health intervention. These can be clinical
outcomes, such as improved health status or reduced symptoms, as well as non-clinical outcomes, such as
improved quality of life or reduced healthcare utilization. Consequences can also be measured in terms of
their impact on individuals, communities, or society as a whole.

Perspective: Perspective refers to the viewpoint taken when conducting an economic evaluation. The
perspective can be that of the healthcare provider, the patient, or society as a whole. The perspective taken
will determine which costs and consequences are included in the analysis. For example, a healthcare
provider perspective may only include direct medical costs, while a societal perspective may include both
direct and indirect costs, as well as non-clinical consequences.

Quality-Adjusted Life Year (QALY): QALY is a measure of health outcomes that combines both the quantity
and quality of life lived. It is calculated by multiplying the number of years of life gained by a health
intervention by a weighting factor that reflects the quality of life experienced during those years. QALYs can
be used to compare the effectiveness of different health interventions, taking into account both the length
and quality of life gained.

Incremental Cost-Effectiveness Ratio (ICER): ICER is a measure of the cost-effectiveness of a health
intervention. It is calculated by dividing the difference in costs between two interventions by the difference
in their effectiveness. The ICER can be used to compare the cost-effectiveness of different interventions,
with a lower ICER indicating a more cost-effective intervention.
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Sensitivity Analysis: Sensitivity analysis is a technique used to assess the robustness of an economic
evaluation by varying the assumptions and parameters used in the analysis. This can help to identify which
factors have the greatest impact on the results and to explore the implications of different scenarios.

Budget Impact Analysis (BIA): BIA is an economic evaluation that estimates the financial impact of the
implementation of a new health intervention on a healthcare budget. It takes into account the number of
patients who are expected to receive the intervention, the cost of the intervention, and any savings that may
result from its implementation.

Cost-Benefit Analysis (CBA): CBA is an economic evaluation that compares the costs and benefits of a health
intervention in monetary terms. It involves estimating the monetary value of the benefits of the intervention
and comparing this to the costs of the intervention. The intervention is considered cost-effective if the
monetary value of the benefits exceeds the costs.

Cost-Effectiveness Analysis (CEA): CEA is an economic evaluation that compares the costs and
consequences of a health intervention. It involves estimating the costs of the intervention and the
consequences, usually in natural units such as life years gained or QALYs. The intervention is considered
cost-effective if the consequences are achieved at a lower cost than the alternative.

Cost-Minimization Analysis (CMA): CMA is an economic evaluation that compares the costs of two or more
interventions that have been shown to have similar consequences. It involves estimating the costs of the
interventions and comparing them to identify the least costly option.

Decision Analytic Modeling: Decision analytic modeling is a technique used to estimate the costs and
consequences of health interventions. It involves creating a mathematical model of the decision-making
process, including the various options, outcomes, and probabilities involved. The model is then used to
estimate the costs and consequences of each option, taking into account any uncertainty or variability in
the data.

Probabilistic Sensitivity Analysis (PSA): PSA is a technique used in decision analytic modeling to incorporate
uncertainty in the estimates of costs and consequences. It involves assigning probability distributions to the
parameters used in the model, and then running the model multiple times to estimate the range of possible
outcomes.

Markov Modeling: Markov modeling is a technique used in decision analytic modeling to estimate the long-
term costs and consequences of health interventions. It involves creating a model that simulates the
progression of a medical condition over time, taking into account the probability of transitions between
different health states.

Microsimulation Modeling: Microsimulation modeling is a technique used in decision analytic modeling to
estimate the costs and consequences of health interventions at the individual level. It involves creating a
model that simulates the behavior and outcomes of individual patients, taking into account their
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characteristics and the interventions they receive.

In conclusion, economic evaluation is an important tool used to inform decision-making in healthcare. By
estimating the costs and consequences of different interventions, economic evaluation can help to identify
the most cost-effective options, taking into account the perspective, costs, consequences, and uncertainty
involved. Economic evaluation can be conducted using a range of techniques, including CBA, CEA, CMA,
decision analytic modeling, PSA, Markov modeling, and microsimulation modeling. By understanding these
key terms and concepts, healthcare professionals can make informed decisions about the most effective
and efficient ways to improve health outcomes.

One practical application of economic evaluation is in the development of clinical guidelines. Clinical
guidelines are systematically developed statements that aim to assist healthcare professionals and patients
in making decisions about appropriate healthcare for specific medical conditions. Economic evaluation can
be used to inform the development of clinical guidelines by estimating the costs and consequences of
different treatment options, taking into account the perspective, costs, consequences, and uncertainty
involved.

For example, a clinical guideline for the management of type 2 diabetes might include recommendations
for lifestyle modifications, such as diet and exercise, as well as medications to control blood sugar levels. An
economic evaluation could be conducted to estimate the costs and consequences of different treatment
options, taking into account the perspective, costs, consequences, and uncertainty involved. This
information could then be used to inform the development of the clinical guideline, helping to ensure that
the recommendations are cost-effective and evidence-based.

However, there are also challenges associated with the use of economic evaluation in healthcare. One
challenge is the need for high-quality data on the costs and consequences of different interventions. This
can be difficult to obtain, particularly in the context of complex medical conditions with multiple treatment
options. Another challenge is the need to incorporate uncertainty and variability in the estimates of costs
and consequences. This can be difficult to do accurately, and may require the use of advanced statistical
techniques.

Despite these challenges, economic evaluation is an essential tool for informing decision-making in
healthcare. By estimating the costs and consequences of different interventions, economic evaluation can
help to ensure that healthcare resources are used efficiently and effectively, leading to better health
outcomes for patients and populations.

In the previous response, we discussed the basics of pharmacoeconomics and its importance in healthcare
decision-making. In this response, we will delve deeper into the key terms and vocabulary used in the
economic evaluation of health interventions.

1. Health Technology: Any intervention that may be used to improve health, including drugs, medical
devices, procedures, and systems of care.
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2. Economic Evaluation: A comparative analysis of alternative courses of action in terms of both their costs
and consequences.

3. Costs: Resources used, including direct costs (e.g., drug acquisition costs, hospital stays), indirect costs
(e.g., productivity losses due to illness), and intangible costs (e.g., pain and suffering).

4. Consequences: Health outcomes, including clinical endpoints (e.g., survival, disease progression), patient-
reported outcomes (e.g., quality of life, symptoms), and economic outcomes (e.g., productivity gains, cost
savings).

5. Perspective: The viewpoint from which costs and consequences are considered, including societal,
healthcare system, and third-party payer perspectives.

6. Time Horizon: The period over which costs and consequences are measured, which may be short-term
(e.g., one year) or long-term (e.g., lifetime).

7. Discounting: The process of adjusting future costs and consequences to their present value, using a
discount rate.

8. Quality-Adjusted Life Years (QALYs): A measure of health outcomes that combines both length and quality
of life, with one QALY representing one year of perfect health.

9. Incremental Cost-Effectiveness Ratio (ICER): A measure of cost-effectiveness that compares the difference
in costs between two interventions to the difference in outcomes, expressed as the cost per QALY gained.
10. Sensitivity Analysis: A method for assessing the impact of uncertainty in economic evaluations, by
varying key assumptions and parameters.

11. Decision Modeling: A mathematical approach for estimating costs and consequences of health
interventions, using data from multiple sources and assumptions about the natural history of disease.

12. Budget Impact Analysis: An assessment of the financial impact of adopting a new health technology,
taking into account the size and characteristics of the population, as well as the current and proposed use
of the technology.

Now, let's look at some examples and practical applications of these concepts.

Example: Consider two new drugs for treating a chronic condition, drug A and drug B. A clinical trial has
shown that drug A reduces the risk of disease progression by 20% compared to standard of care, while drug
B reduces the risk by 30%. However, drug A costs $10,000 per year, while drug B costs $20,000 per year.
How can we compare the cost-effectiveness of these two drugs?

To answer this question, we need to perform an economic evaluation, taking into account the costs and
consequences of each drug. We will use the incremental cost-effectiveness ratio (ICER) as our measure of
cost-effectiveness.

Step 1: Calculate the difference in costs between the two drugs:

Cost of drug A = $10,000
Cost of drug B = $20,000
Difference in costs = $20,000 - $10,000 = $10,000
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Step 2: Calculate the difference in outcomes between the two drugs. We will use QALYs as our measure of
outcome. Let's assume that the reduction in disease progression translates into a gain of 0.1 QALYs per year
for drug A and 0.15 QALYs per year for drug B.

Difference in outcomes = 0.15 QALYs - 0.1 QALYs = 0.05 QALYs
Step 3: Calculate the ICER:

ICER = Difference in costs / Difference in outcomes
ICER = $10,000 / 0.05 QALYs = $200,000 per QALY gained

This means that drug B costs an additional $200,000 per QALY gained compared to drug A.

Challenge: How would the ICER change if we assumed that the reduction in disease progression translated
into a gain of 0.2 QALYs per year for drug A and 0.25 QALYs per year for drug

B?

ICER = Difference in costs / Difference in outcomes
ICER = $10,000 / (0.25 QALYs - 0.2 QALYs) = $10,000 / 0.05 QALYs = $200,000 per QALY gained

The ICER remains the same, indicating that the cost-effectiveness of the two drugs is unchanged.
Now, let's look at some practical applications of these concepts.

Application 1: Budget Impact Analysis. Suppose a hospital is considering adopting a new technology that
costs $50,000 per procedure. The hospital performs 100 procedures per year, and the new technology is
expected to increase the success rate by 10%. How can the hospital assess the financial impact of adopting
the new technology?

Step 1: Calculate the current costs of the procedure:

Current cost per procedure = $X
Current total costs = 100 \* $X

Step 2: Calculate the new costs of the procedure:

Success rate with new technology = Old success rate + 10%
Cost per successful procedure with new technology = $50,000
Cost per unsuccessful procedure with new technology = $Y (assumed to be the same as the current cost)

Step 3: Calculate the new total costs:

Expected number of successful procedures = 100 \* (Old success rate + 10%)
New total costs = (Expected number of successful procedures \* $50,000) + (100 - Expected number of
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successful procedures) \* $Y
Step 4: Calculate the difference in costs:
Difference in costs = New total costs - Current total costs

By performing this analysis, the hospital can estimate the financial impact of adopting the new technology
and make an informed decision.

Application 2: Sensitivity Analysis. Suppose we are conducting an economic evaluation of a new drug for
treating a rare disease. The drug costs $100,000 per year, and the clinical trial has shown that it increases
the survival rate by 10%. However, the trial only included 50 patients, and there is uncertainty about the true
effect of the drug. How can we account for this uncertainty?

Step 1: Calculate the base-case ICER:

Cost of new drug = $100,000

QALYs gained with new drug = 10% increase in survival rate
Difference in outcomes = 0.1 QALYs

ICER = $100,000 / 0.1 QALYs = $1,000,000 per QALY gained

Step 2: Perform a sensitivity analysis:
Assumption 1: The true effect of the drug is smaller than reported.

* Scenario 1: The drug increases the survival rate by 5%.
* ICER = $100,000 / (0.05 QALYs) = $2,000,000 per QALY gained

Assumption 2: The drug is more effective in certain subgroups of patients.

* Scenario 1: The drug is 50% more effective in patients under 65 years old.
* |CER = $100,000 / (0.15 QALYs) = $666,667 per QALY gained

By performing a sensitivity analysis, we can assess the impact of uncertainty on the cost-effectiveness of the
new drug.

In conclusion, the economic evaluation of health interventions involves a range of key terms and concepts,
including costs, consequences, perspective, time horizon, discounting, QALYs, ICER, sensitivity analysis,
decision modeling, and budget impact analysis. By understanding and applying these concepts, we can
make informed decisions about the allocation of healthcare resources and improve health outcomes for
patients.

Health Intervention: A health intervention is any action taken to improve the health of individuals or
populations. This can include medical treatments, public health initiatives, or changes to health policy.
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Economic evaluations of health interventions aim to determine the costs and benefits of these interventions
in order to inform decision-making about their implementation.

Economic Evaluation: Economic evaluation is a systematic and comparative analysis of the costs and
consequences of different options for achieving a specific health objective. It is used to inform decisions
about the allocation of resources in healthcare, by comparing the costs and outcomes of different
interventions.

Costs: Costs are the resources used up by an intervention. These can be direct costs, such as the cost of
drugs or medical procedures, or indirect costs, such as lost productivity due to illness or time spent seeking
treatment. Costs can be measured in monetary terms, such as dollars or euros, or in natural units, such as
hours of care or number of hospital admissions.

Outcomes: Outcomes are the effects of an intervention on the health of individuals or populations. These
can be measured in a variety of ways, including clinical outcomes (such as changes in blood pressure or
symptom scores), patient-reported outcomes (such as quality of life or satisfaction with care), or economic
outcomes (such as changes in healthcare costs or productivity).

Incremental Cost-Effectiveness Ratio (ICER): The ICER is a measure of the cost-effectiveness of an
intervention, calculated as the difference in costs between two interventions, divided by the difference in
outcomes. It represents the additional cost of achieving one additional unit of outcome with the new
intervention, compared to the standard of care.

Cost-Effectiveness Analysis (CEA): CEA is a type of economic evaluation that compares the costs and
outcomes of two or more interventions, measured in the same units. It is used to determine which
intervention provides the best value for money, by comparing the ICERs of different options.

Cost-Benefit Analysis (CBA): CBA is a type of economic evaluation that compares the costs and benefits of
an intervention, measured in monetary terms. It is used to determine whether the benefits of an
intervention are worth the costs, by calculating the net benefit (total benefits minus total costs).

Cost-Utility Analysis (CUA): CUA is a type of economic evaluation that compares the costs and outcomes of
two or more interventions, measured in different units. It is used when the outcomes of interest cannot be
easily compared in the same units, such as quality-adjusted life years (QALYs) and disability-adjusted life
years (DALYs).

Quality-Adjusted Life Year (QALY): A QALY is a measure of health outcome that combines quality of life and
length of life. It is calculated by weighting each year of life lived with a score reflecting the individual's
health-related quality of life.

Disability-Adjusted Life Year (DALY): A DALY is a measure of health outcome that combines years of life lost
due to premature death and years of life lived with disability. It is calculated by weighting each year of life
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lost with a score reflecting the severity of the disability.

Budget Impact Analysis (BIA): A BIA is an economic evaluation that assesses the financial impact of an
intervention on a healthcare budget. It is used to determine whether the costs of an intervention are
affordable, given the available resources.

Sensitivity Analysis: Sensitivity analysis is a technique used in economic evaluations to test the robustness of
the results to changes in assumptions or input values. It involves varying one or more parameters of the
model, such as the cost of a drug or the efficacy of an intervention, and recalculating the ICER to see how it
changes.

Decision Model: A decision model is a mathematical representation of the costs and outcomes of different
interventions. It is used to estimate the ICER and other outcomes of interest, by simulating the effects of
different scenarios and assumptions.

Markov Model: A Markov model is a type of decision model that represents the
“python

Cost-effectiveness Analysis (CEA): CEA is a type of economic evaluation that compares the costs and
consequences of two or more interventions. The consequences are typically measured in natural units, such
as lives saved or cases prevented. The result of a CEA is usually expressed as an incremental cost-
effectiveness ratio (ICER), which represents the additional cost per additional unit of effect. For example, if a
new treatment for a disease costs $50,000 more than the current standard treatment but prevents one
additional death, the ICER would be $50,000 per death prevented.

Quality-adjusted Life Year (QALY): QALY is a measure of health outcomes that combines both the quantity
and quality of life. It is often used in CEA to estimate the health benefits of an intervention. One QALY is
equivalent to one year of perfect health. If an intervention results in fewer years of life but with a higher
quality of life, or more years of life with a lower quality of life, the QALYs gained will be different from the
actual number of years of life gained. QALYs are measured on a scale from 0 to 1, where O represents death
and 1 represents perfect health.

Incremental Cost-effectiveness Ratio (ICER): ICER is a measure used in CEA to compare the costs and
consequences of two or more interventions. It is calculated as the difference in costs between two
interventions divided by the difference in their effects. For example, if a new treatment for a disease costs
$50,000 more than the current standard treatment but prevents one additional death, the ICER would be
$50,000 per death prevented. ICERs are often compared to a threshold value, which represents the
maximum amount that a society is willing to pay for an additional unit of health benefit.

Cost-utility Analysis (CUA): CUA is a type of economic evaluation that compares the costs and consequences
of two or more interventions. The consequences are typically measured in QALYs. The result of a CUA is
usually expressed as an incremental cost-utility ratio (ICUR), which represents the additional cost per
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additional QALY gained. CUA is a type of CEA that uses QALYs as the measure of health benefits.

Budget Impact Analysis (BIA): BIA is an economic evaluation that estimates the financial impact of adopting
a new intervention on a healthcare budget. It takes into account the number of patients who are likely to
use the new intervention, the cost of the new intervention, and the cost of the current standard of care. BIA
is typically used to inform decision-making about the adoption of new interventions at a local or national
level.

Sensitivity Analysis: Sensitivity analysis is a technique used in economic evaluation to test the robustness of
the results to changes in the assumptions and parameters used in the analysis. It involves changing one or
more parameters, such as the cost or effectiveness of an intervention, and recalculating the ICER or ICUR.
Sensitivity analysis can help to identify which parameters have the greatest impact on the results of the
analysis and can provide insight into the uncertainty surrounding the estimates.

Discounting: Discounting is a technique used in economic evaluation to adjust future costs and
consequences to their present value. It is based on the principle that a dollar received today is worth more
than a dollar received in the future. Discounting is typically applied to costs and consequences that occur
over a period of time, such as the costs of a new treatment and the benefits in terms of QALYs gained. The
discount rate used in economic evaluation is typically set by the relevant health technology assessment
agency.

Markov Model: A Markov model is a type of decision-analytic model that is commonly used in economic
evaluation. It is based on the concept of a finite set of health states, with transitions between states over
time. Each health state is assigned a probability, cost, and utility, and the model calculates the expected
costs and consequences over a period of time. Markov models are particularly useful for evaluating
interventions that have a chronic or recurring nature, where the same health states may be revisited
multiple times.

Probabilistic Sensitivity Analysis (PSA): PSA is a type of sensitivity analysis that involves assigning probability
distributions to the parameters used in the economic evaluation. It allows for the simultaneous variation of

all parameters and provides a distribution of the ICER or ICUR. PSA can provide insight into the uncertainty

surrounding the estimates and can be used to calculate the probability that an intervention is cost-effective
at a given threshold value.

Decision Tree: A decision tree is a type of decision-analytic model that is commonly used in economic
evaluation. It is based on a graphical representation of the decision problem, with branches representing
the possible outcomes and probabilities. The decision tree is used to calculate the expected costs and
consequences of each decision option, taking into account the probabilities and utilities of each outcome.
Decision trees are particularly useful for evaluating interventions that have a simple decision structure and a
limited number of possible outcomes.

Will
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ingness-to-pay (WTP): WTP is a concept used in economic evaluation to represent the maximum amount

that a society is willing to pay for an additional unit of health benefit. It is often used to determine whether
an intervention is cost-effective, by comparing the ICER or ICUR to a threshold value based on WTP. WTP
can be estimated using various methods, such as stated preference surveys or revealed preference studies.
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