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Undergraduate Certificate in Pharmacoeconomics

Decision Analysis in Healthcare

Decision Analysis in Healthcare is a critical field that involves making informed and evidence-based
decisions to improve patient outcomes and healthcare delivery. This explanation will focus on key terms and
vocabulary relevant to the Undergraduate Certificate in Pharmacoeconomics.

Decision Analysis: A structured approach to decision-making that involves identifying and comparing
various options, evaluating their risks and uncertainties, and selecting the best course of action based on
available evidence.

Healthcare Delivery: The system, processes, and services used to provide medical care to patients, including
prevention, diagnosis, treatment, and follow-up care.

Pharmacoeconomics: The branch of economics concerned with the analysis of the costs and benefits of
pharmaceutical products and services.

Cost-effectiveness Analysis (CEA): A type of economic evaluation that compares the costs and
consequences of two or more healthcare interventions to determine which one provides the greatest value
for money.

Example: A CEA may compare the cost of a new drug treatment for a chronic condition with the cost of
standard care to determine which option is more cost-effective in terms of improved patient outcomes and
reduced healthcare expenditures.

Quality-adjusted Life Year (QALY): A measure of health outcomes that combines both the quantity and
quality of life lived, expressed as the number of years of life lived in perfect health.

Example: A treatment that extends a patient's life by one year while also improving their quality of life may
be equivalent to 1.5 QALYs.

Incremental Cost-effectiveness Ratio (ICER): A measure used in CEA to calculate the additional cost per
additional QALY gained by one intervention compared to another.

Example: An ICER of $50,000 per QALY gained means that an intervention costs an additional $50,000 to
produce one additional QALY compared to the alternative.

Decision Tree: A graphical representation of decision-making scenarios, depicting various options,
outcomes, and probabilities.

Example: A decision tree may be used to compare the outcomes of different treatment options for a
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patient, taking into account the likelihood of success and the potential risks and complications.

Sensitivity Analysis: A technique used in decision analysis to assess the impact of uncertainty on the
outcomes of different options, by varying the assumptions and inputs used in the analysis.

Example: A sensitivity analysis may be used to determine how changes in the cost or effectiveness of a
treatment option would affect its ICER and overall cost-effectiveness.

Budget Impact Analysis (BIA): An economic evaluation that assesses the financial impact of adopting a new
healthcare intervention on a healthcare system or budget.

Example: A BIA may be used to determine the impact of a new drug treatment on a hospital's budget,
taking into account the cost of the drug, the number of patients who will receive the treatment, and the
potential savings from improved patient outcomes.

Value of Information (VOI): A measure of the potential value of additional information in reducing
uncertainty and improving decision-making.

Example: A VOI analysis may be used to determine the potential value of conducting further research to
reduce uncertainty around the cost-effectiveness of a treatment option.

Probabilistic Sensitivity Analysis (PSA): A type of sensitivity analysis that uses statistical methods to
incorporate uncertainty into decision analysis, by assigning probability distributions to the inputs and
outcomes.

Example: A PSA may be used to determine the likelihood of different outcomes and the overall level of
uncertainty surrounding a decision, by simulating the analysis multiple times with different input values.

Multi-criteria Decision Analysis (MCDA): A decision-making approach that involves evaluating multiple
criteria or objectives simultaneously, to determine the best course of action based on a balanced
consideration of all factors.

Example: MCDA may be used to evaluate the trade-offs between different treatment options, taking into
account factors such as cost, effectiveness, safety, and patient preferences.

Cost-Utility Analysis (CUA): A type of economic evaluation that compares the costs and benefits of different
healthcare interventions, expressed in terms of QALYs and other measures of health outcomes.

Example: A CUA may be used to compare the cost-effectiveness of different treatments for a chronic
condition, taking into account the patient's quality of life, functional status, and other factors.

Markov Model: A mathematical model used in decision analysis to simulate the long-term outcomes of
different healthcare interventions, by taking into account the probability of transitions between different
health states over time.
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Example: A Markov model may be used to evaluate the long-term cost-effectiveness of a treatment for a
chronic condition, taking into account the likelihood of disease progression, remission, and other factors.

Discounting: A technique used in decision analysis to adjust the value of costs and benefits that occur in
different time periods, by taking into account the time value of money.

Example: Discounting may be used to compare the costs and benefits of a treatment that occurs over
several years, by adjusting the value of future costs and benefits to their present value.

In conclusion, Decision Analysis in Healthcare involves a range of key terms and vocabulary that are critical
to understanding the field of Pharmacoeconomics. These terms include Cost-effectiveness Analysis, Quality-
adjusted Life Year, Incremental Cost-effectiveness Ratio, Decision Tree, Sensitivity Analysis, Budget Impact
Analysis, Value of Information, Probabilistic Sensitivity Analysis, Multi-criteria Decision Analysis, Cost-Utility
Analysis, Markov Model, and Discounting. Understanding these terms and their practical applications is
essential for making informed and evidence-based decisions in healthcare.

Decision Analysis in Healthcare is a structured approach to making informed decisions in the presence of
uncertainty, multiple objectives, and multiple stakeholders. It combines elements of economics,
mathematics, psychology, and statistics to evaluate the consequences of different options and select the
best one.

1. Decision Criteria: These are the factors that determine the quality or desirability of a decision. In
healthcare, decision criteria may include clinical outcomes, costs, patient preferences, and ethical
considerations. Examples include the probability of cure, the number of adverse events, the healthcare
budget impact, and the patient's informed consent.
2. Decision Model: A decision model is a mathematical or conceptual representation of the decision
problem, including the alternatives, the uncertainties, and the decision criteria. Decision models can be
deterministic or probabilistic, static or dynamic, and discrete or continuous. Examples include decision trees,
Markov models, and simulation models.
3. Decision Tree: A decision tree is a graphical representation of a decision model that shows the
alternatives, the probabilities, and the outcomes in a tree-like structure. Decision trees can represent both
the decision maker's actions and the uncertain events that may occur. Examples include binary trees, multi-
branch trees, and influence diagrams.
4. Expected Value: The expected value is the weighted average of the possible outcomes of a decision,
where the weights are the probabilities of the corresponding events. The expected value represents the
expected benefit or cost of a decision, assuming that the decision maker is risk-neutral. Examples include
the expected cost of a treatment, the expected survival time, and the expected quality-adjusted life years
(QALYs).
5. Expected Utility: The expected utility is the weighted average of the possible outcomes of a decision,
where the weights are the utilities of the corresponding events. The expected utility represents the expected
satisfaction or preference of a decision, assuming that the decision maker is risk-averse or risk-seeking.
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Examples include the expected utility of a treatment, the expected utility of a diagnostic test, and the
expected utility of a screening program.
6. Probability: Probability is the mathematical concept that expresses the likelihood or certainty of an event.
Probabilities can be estimated from data, expert opinion, or theoretical considerations. Probabilities can also
be subjective, reflecting the decision maker's degree of belief or confidence. Examples include the
probability of a disease, the probability of a treatment response, and the probability of an adverse event.
7. Sensitivity Analysis: Sensitivity analysis is the technique of varying the inputs or assumptions of a decision
model to evaluate the impact on the outputs or conclusions. Sensitivity analysis can identify the most
influential factors, the most uncertain assumptions, and the most robust decisions. Examples include the
tornado diagram, the spider plot, and the scatter plot.
8. Value of Information: The value of information is the amount of money or resources that a decision maker
would be willing to pay to reduce the uncertainty or risk of a decision. Value of information can be used to
prioritize research, development, or implementation efforts, and to optimize the allocation of resources.
Examples include the value of perfect information, the value of partial information, and the value of flexible
information.
9. Value of a Life Year: The value of a life year is the monetary or non-monetary value that society or an
individual places on one year of life in a specific health state. Value of a life year can be used to compare
different healthcare interventions, policies, or programs, and to inform resource allocation decisions.
Examples include the quality-adjusted life year (QALY), the disability-adjusted life year (DALY), and the
willingness-to-pay (WTP) approach.
10. Value Judgments: Value judgments are the ethical, aesthetic, or social considerations that influence the
decision criteria, the decision model, or the decision maker's preferences. Value judgments can be explicit or
implicit, individual or collective, and absolute or relative. Examples include the principle of beneficence, the
principle of justice, and the principle of respect for autonomy.

In summary, decision analysis in healthcare is a complex and multifaceted field that requires a deep
understanding of various concepts and methods. By applying decision analysis, healthcare professionals can
make more informed and evidence-based decisions that improve the health and well-being of their patients
and communities. However, decision analysis also requires careful consideration of the ethical, social, and
cultural dimensions of healthcare, and the potential impact on different stakeholders. Therefore, decision
analysis should be used as a complement to, not a substitute for, clinical expertise, judgment, and intuition.

Read online: https://certificates.gsbf.co.uk/guides/3116093/decision-
analysis-in-healthcare

Greenwich School of Business and Finance · 27 Jun 2026


