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Professional Certificate in AI for Health Economics

Cost-Effectiveness Analysis

Cost-Effectiveness Analysis (CEA) is a critical tool in health economics that is used to evaluate the costs and
outcomes of various healthcare interventions. It helps decision-makers determine the most efficient way to
allocate limited resources to maximize health benefits. In this course on AI for Health Economics,
understanding key terms and vocabulary related to CEA is essential for analyzing and interpreting data
effectively.

1. **Cost-Effectiveness Analysis (CEA):** CEA is a method used to compare the costs and outcomes of
different healthcare interventions. It calculates the cost per unit of health outcome gained, such as cost per
life saved or cost per quality-adjusted life year (QALY) gained.

2. **Health Economics:** Health economics is a branch of economics that focuses on the allocation of
healthcare resources to maximize health outcomes. It involves analyzing the costs and benefits of
healthcare interventions and policies.

3. **Healthcare Intervention:** A healthcare intervention refers to any action taken to improve health
outcomes, such as a new drug, medical device, surgical procedure, or public health program.

4. **Cost:** Cost refers to the monetary value of resources used to implement a healthcare intervention.
Costs can include direct costs (e.g., medication costs, hospitalization costs) and indirect costs (e.g.,
productivity losses).

5. **Outcome:** An outcome is the result or effect of a healthcare intervention. Outcomes can be clinical
(e.g., mortality, morbidity) or patient-reported (e.g., quality of life, satisfaction).

6. **Cost-Effectiveness Ratio:** The cost-effectiveness ratio is the ratio of the incremental cost of an
intervention to the incremental health outcome gained. It is calculated as the difference in costs divided by
the difference in outcomes between two interventions.

7. **Incremental Cost:** Incremental cost refers to the additional cost incurred by choosing one intervention
over another. It is the difference in costs between two interventions being compared in a CEA.

8. **Incremental Outcome:** Incremental outcome refers to the additional health benefit gained by
choosing one intervention over another. It is the difference in outcomes between two interventions being
compared in a CEA.

9. **Quality-Adjusted Life Year (QALY):** QALY is a measure of health outcome that combines both quantity
and quality of life. It is commonly used in CEAs to measure the impact of healthcare interventions on
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patients' overall well-being.

10. **Cost-Effectiveness Plane:** The cost-effectiveness plane is a graphical representation of the
uncertainty surrounding cost and effectiveness estimates in a CEA. It is divided into four quadrants based
on the relative costs and outcomes of the interventions being compared.

11. **Cost-Effectiveness Acceptability Curve (CEAC):** The CEAC shows the probability that an intervention is
cost-effective at different willingness-to-pay thresholds. It helps decision-makers assess the uncertainty
around the cost-effectiveness results of a CEA.

12. **Sensitivity Analysis:** Sensitivity analysis is a technique used to test the robustness of CEA results to
changes in key assumptions or parameters. It helps identify the most influential factors driving the cost-
effectiveness of an intervention.

13. **Deterministic Sensitivity Analysis:** Deterministic sensitivity analysis involves varying one or more
input parameters in a CEA to see how sensitive the results are to changes in those parameters. It provides a
point estimate of the impact of parameter uncertainty on the cost-effectiveness results.

14. **Probabilistic Sensitivity Analysis:** Probabilistic sensitivity analysis involves simultaneously varying
multiple input parameters in a CEA according to probability distributions. It provides a range of cost-
effectiveness estimates and quantifies the uncertainty surrounding the results.

15. **Health Technology Assessment (HTA):** HTA is a multidisciplinary process that evaluates the social,
economic, organizational, and ethical issues related to the use of health technologies. It aims to inform
decision-making about the adoption and use of healthcare interventions.

16. **Incremental Cost-Effectiveness Ratio (ICER):** The ICER is the ratio of the difference in costs to the
difference in outcomes between two interventions. It is a key measure used to compare the cost-
effectiveness of different healthcare interventions.

17. **Willingness-to-Pay (WTP):** WTP is the maximum amount that decision-makers are willing to pay for a
unit of health outcome gained. It is used as a threshold to determine the cost-effectiveness of healthcare
interventions.

18. **Budget Impact Analysis (BIA):** BIA assesses the financial impact of adopting a new healthcare
intervention on a healthcare system or payer's budget. It helps decision-makers understand the affordability
of implementing a new intervention.

19. **Opportunity Cost:** Opportunity cost refers to the value of the next best alternative foregone when a
decision is made. In the context of CEA, it represents the health benefits that could have been achieved if
resources were allocated to a different intervention.

20. **Health-Related Quality of Life (HRQoL):** HRQoL is a measure of an individual's overall well-being and
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includes physical, mental, and social aspects of health. It is often used in CEAs to assess the impact of
healthcare interventions on patients' quality of life.

21. **Value of Information (VOI):** VOI is a concept that quantifies the potential value of reducing
uncertainty in decision-making. It helps determine whether further research or data collection is needed to
improve the accuracy of cost-effectiveness estimates.

22. **Discounting:** Discounting is a technique used to adjust future costs and outcomes to their present
value. It accounts for the time preference of individuals and the opportunity cost of investing resources in
healthcare interventions.

23. **Cost-Utility Analysis (CUA):** CUA is a form of CEA that measures health outcomes in terms of utility,
which reflects individuals' preferences for different health states. It is often used to compare interventions
across different disease areas.

24. **Cost-Benefit Analysis (CBA):** CBA is a method used to compare the costs and benefits of healthcare
interventions in monetary terms. It quantifies both the costs and benefits of interventions and calculates the
net present value of the intervention.

25. **Health State Utility:** Health state utility is a measure of the preference or value that individuals place
on different health states. Utilities are used in CUAs to calculate QALYs and compare the impact of
healthcare interventions on patients' well-being.

26. **Decision Analytic Modeling:** Decision analytic modeling is a method used to simulate the long-term
costs and outcomes of healthcare interventions. It helps decision-makers evaluate the value of different
strategies and interventions over time.

27. **Cost-Effectiveness Threshold:** The cost-effectiveness threshold is the maximum amount decision-
makers are willing to pay for a unit of health outcome gained. It helps determine whether an intervention is
considered cost-effective based on its incremental cost-effectiveness ratio.

28. **Probabilistic Sensitivity Analysis (PSA):** PSA is a method used to quantify the uncertainty surrounding
cost-effectiveness estimates by incorporating probability distributions for input parameters. It provides a
more comprehensive assessment of the cost-effectiveness of interventions.

29. **Budget Impact:** Budget impact refers to the financial consequences of adopting a new healthcare
intervention on a healthcare system or payer's budget. It considers both the direct costs of the intervention
and any cost savings or additional costs associated with its implementation.

30. **Cost-Effectiveness Plane:** The cost-effectiveness plane is a graphical representation of the
uncertainty surrounding cost and effectiveness estimates in a CEA. It helps decision-makers visualize the
trade-offs between costs and outcomes of different interventions.
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31. **Cost-Effectiveness League Table:** The cost-effectiveness league table ranks healthcare interventions
based on their cost-effectiveness ratios. It provides a summary of the relative value of different
interventions and helps decision-makers prioritize resource allocation.

32. **Quality-Adjusted Life Expectancy (QALE):** QALE is a measure of the expected number of quality-
adjusted life years an individual is expected to live. It combines both quantity and quality of life and is used
to assess the impact of healthcare interventions on overall well-being.

33. **Cost-Effectiveness Efficiency Frontier:** The cost-effectiveness efficiency frontier represents the set of
healthcare interventions that provide the highest health benefits for a given budget constraint. It helps
decision-makers identify the most efficient allocation of resources to maximize health outcomes.

34. **Threshold Analysis:** Threshold analysis involves varying key parameters in a CEA to determine the
threshold at which an intervention becomes cost-effective. It helps decision-makers understand the factors
that drive the cost-effectiveness of interventions.

35. **Health Technology Appraisal (HTA):** HTA is a systematic process used to evaluate the clinical and
cost-effectiveness of healthcare interventions. It provides evidence-based information to support decision-
making about the adoption and funding of new technologies.

36. **Equity Considerations:** Equity considerations in CEA refer to the distribution of costs and benefits of
healthcare interventions among different population groups. Decision-makers need to consider issues of
fairness and justice when allocating resources to ensure equitable access to healthcare.

37. **Health Inequality:** Health inequality refers to disparities in health outcomes or access to healthcare
services among different population groups. CEA can help identify interventions that reduce health
inequalities and improve health outcomes for vulnerable populations.

38. **Value-Based Pricing:** Value-based pricing is a pricing strategy that aligns the price of a healthcare
intervention with its value to patients and the healthcare system. It considers the cost-effectiveness and
health benefits of interventions to determine a fair price.

39. **Return on Investment (ROI):** ROI is a measure of the financial return generated by investing in a
healthcare intervention. It compares the net benefits of an intervention to the costs incurred and helps
decision-makers assess the economic value of healthcare investments.

40. **Cost-Effectiveness Evidence:** Cost-effectiveness evidence refers to the data and research studies that
provide information on the costs and outcomes of healthcare interventions. It is used to inform decision-
making about the value and efficiency of different healthcare strategies.

41. **Value for Money:** Value for money in healthcare refers to the optimal use of resources to achieve the
greatest health benefits. Decision-makers need to assess the cost-effectiveness of interventions to ensure
they provide value for money and improve overall health outcomes.
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42. **Economic Evaluation:** Economic evaluation is a method used to assess the costs and outcomes of
healthcare interventions. It includes CEA, cost-benefit analysis, and cost-utility analysis to inform decision-
making about resource allocation in healthcare.

43. **Cost-Effectiveness Decision Rule:** The cost-effectiveness decision rule states that an intervention is
considered cost-effective if its cost-effectiveness ratio is below a predetermined threshold. Decision-makers
use this rule to determine which interventions provide the best value for money.

44. **Health Policy:** Health policy refers to the decisions, plans, and actions taken by governments or
organizations to improve the health of populations. CEA provides valuable evidence to inform health policy
decisions and promote efficient resource allocation.

45. **Efficiency:** Efficiency in healthcare refers to the optimal use of resources to achieve the best possible
health outcomes. CEA helps identify cost-effective interventions that maximize health benefits and improve
the efficiency of healthcare delivery.

46. **Cost-Effectiveness Analysis Framework:** The CEA framework outlines the steps and methods used to
conduct a cost-effectiveness analysis. It includes defining the research question, selecting interventions,
estimating costs and outcomes, and interpreting the results to inform decision-making.

47. **Value of Perfect Information (VPI):** VPI is a measure of the potential value of eliminating all
uncertainty in decision-making. It quantifies the benefits of conducting additional research to reduce
uncertainty in cost-effectiveness estimates and improve decision-making.

48. **Decision-Making Under Uncertainty:** Decision-making under uncertainty involves making choices in
situations where outcomes are uncertain or unpredictable. CEA helps decision-makers assess the risks and
benefits of different healthcare interventions to make informed decisions.

49. **Cost-Effectiveness Evidence Synthesis:** Cost-effectiveness evidence synthesis involves combining
data from multiple studies to provide a comprehensive assessment of the costs and outcomes of healthcare
interventions. It helps decision-makers compare and evaluate the value of different strategies.

50. **Cost-Effectiveness Sensitivity Analysis:** Cost-effectiveness sensitivity analysis assesses the robustness
of CEA results to changes in key assumptions or parameters. It helps decision-makers understand the
uncertainty surrounding cost-effectiveness estimates and identify the most influential factors driving the
results.

In conclusion, understanding key terms and vocabulary related to Cost-Effectiveness Analysis is essential for
effectively analyzing and interpreting data in health economics. These terms provide a foundation for
conducting CEAs, evaluating the costs and outcomes of healthcare interventions, and informing decision-
making to maximize health benefits within constrained resources. By mastering these concepts,
professionals in AI for Health Economics can contribute to evidence-based decision-making and improve
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the efficiency and value of healthcare delivery.
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