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Economic Evaluation is about tradeoffs
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courses of
action

Learning Objectives
• Understand basics of economic evaluation
• Understand EE basics well enough in the
context of D&I to:
– Recognize how and when it would serve your
work well, and
– Be a collaborator in its design

• Have learned something that changes the way
you think about D&I or life or both!

The Basics of Economic Evaluation

Economic evaluation is simply defined…
• Economic evaluation is "the comparative analysis
of alternative courses of action in terms of both
their costs and their consequences."
• There are two primary activities of economic
evaluation:
– Direct measurement (of costs and outcomes of the
intervention/program/strategy and its comparator)
• E.g., How much does it cost to do audit and feedback?

– Decision analysis (using cost and outcome measures
to inform a specific healthcare decision)
• E.g., Is doing audit and feedback worth it? Drummond, 2005
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…but complex in practice because we must:
Clarify alternatives
Anticipate how benefits and costs accrue over time
Define meaningful perspective for analysis
Consider uncertainty in costs and effects of
intervention/program/strategy
• Extrapolate (from one setting to another, from
intermediate to long-term outcomes, etc.)

•
•
•
•
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The three types of economic evaluation
differ in how their outcomes are defined

Costs

Cost-Effectiveness
Analysis (CEA)

Cost-Utility
Analysis (CUA)

Cost-Benefit
Analysis (CBA)

Monetary units

Monetary units

Monetary units

Quality-adjusted
Survival

Monetary units

Outcomes Natural units
Examples: mmHg
reduction,
infections avoided,
re-admissions
averted, reach,
fidelity to
intervention, etc.

Examples: QALYs,
DALYs, QALMs

Drummond, 2005
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Decision analyses based upon economic
evaluations do NOT replace decision makers
• EE help decision makers gain insight and
understanding, but they can’t make decisions

– E.g., which implementation strategy to pursue may be
governed by factors beyond cost (institutional priorities or
constraints)

• Decision making remains a difficult task due to:
– Uncertainty regarding the future
– Conflicting values or objectives

• Good decisions ≠ good outcomes

Mechanics…

Overall Design
•
•
•
•
•
•
•
•
•

What is my research question?
What perspective should I take? (societal, payer, patient…)
Is relevant epidemiologic and cost evidence available? What is the
quality of data?
What is the time horizon?
Is a decision model necessary? If yes, what structure: a decision
tree, Markov/state-transition model, or another model?
What assumptions am I making? Does the model/analysis have
face validity?
What are the disease states, transitions, and outcomes of interest
(must be clinically sound!)
What sensitivity analyses should I conduct? What parameters
most influence the outputs?
What are the limitations? Be explicit and honest about these! (or
someone else- a reviewer- will!)

Perspective and Time Horizon
• Who pays for and receives the financial benefits of the
intervention/program/strategy, and over what time period?
–
–
–
–
–

Society (All-encompassing, most broad)
Health care provider/facility/clinic
Payer
Health system/Ministry of Health
Patient

• Societal perspective is ideal
• Payer, provider/facility/clinic, or health system is often
what’s done in the real world

– In the context of D&I, provider/facility/clinic or health system
most commonly used/most relevant

Collecting Input Data
• Costs (focus on what is required to implement
the intervention/program/strategy above and
beyond the comparator scenario (e.g., status
quo)
– Direct (medical or labor) (e.g., practitioner time)
– Indirect (medical or labor) (e.g., opportunity cost of
lost revenues)
– Non-medical or non-labor (e.g., overhead)

• Outcomes (per Proctor, see Fig 6.1 in DIRH text)

Model Structure: A Fun Decision Tree
Do I like politics?
NOT
YES
REALLY
Do I want to learn
Are dragons cool?
about the illegal
Is the idea of a
drug trade?
NO
zombie apocalypse
NO
fascinating?
YES
YES
YES
In a non-descript
NO, BUT
YES
southwestern suburb?
SEX IS

In Baltimore?

Model Structure: A Fun Markov Model
What is the probability that I will be watching a particular show on
any given weeknight? How many episodes of a particular show
could I watch in a week, if I only watched one show per night?

Are you kidding me? Who has time for
TV?

Model Structure: What is an absorbing state?
THIS

NOT THIS

Outcomes: Cost-effectiveness ratio (CER)
• Broad outcome of economic evaluation in which the
numerator measures cost in units of currency and the
denominator measures gain in health or health-related
outcomes in natural units or HRQoL metric
• Traditional ICER (Incremental cost-effectiveness ratio)
= (CNew- COld) / (ENew-EOld)

Interpreted as the cost per 1 unit increase in effectiveness, associated with new versus old program

• D&I ICER (Incremental cost-effectiveness ratio)
= (CImpStrategy- CStatusQuo) / (EImpStrategy-EStatusQuo)

Interpreted as the cost per 1 unit increase in effectiveness, associated with ImpStrat versus Status Quo

• The lower the ICER, the greater the value
• Because the ICER is a relative value, choosing an
appropriate comparison is very important
– Comparison should usually be standard clinical
practice/status quo
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Fig. 6.1. Implementation Outcomes (per
Proctor et al, 2011 published in DIRH text)

• Example Relevant D&I EE Outcomes:
• Cost per 1 percentage point increase in practitioner fidelity
(Implementation outcome of interest)
• Cost per person screened/reached with intervention
(Service outcome of interest)
• Cost per Quality Adjusted Life Year (QALY) gained (Client
outcome of interest)

When is an intervention/program/strategy
cost-effective or dominant/superior?
1. When it is more effective and less costly than
alternatives;
2. When it is more effective and more expensive,
but adds value in another way (e.g., better side
effect profile);
3. When it is slightly less effective but considerably
less expensive
*** Tradeoffs exist in cases 2 and 3 in terms of
whether the increase/decrease in cost is worth
the increase/decrease in effectiveness
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Is there a standard willingness to pay
threshold for ICERs?
• Yes… and no
• No threshold for natural unit outcomes, so this
should be driven by local WTP assessments or
the published literature on established WTP
(implicit or explicit)
• In the US, generally interventions with an ICER
less than $50,000/QALY are considered to be
cost-effective
– Willingness-to-pay literature suggests that this
value varies widely according to geographical,
demographic, cultural, and political disposition

Sensitivity Analysis
• Goal: determine the distribution of possible
outputs from a model with uncertain inputs

– The primary objective of sensitivity analysis is to
identify and focus on key data and assumptions
that have the most influence on a result

• Method:

– Allow variation in uncertain input variables
– Calculate the outputs
– Repeat
– Result: a long list of output values that can be
described easily (for example, by statistics, or by
“characterizing” the distribution)

21

Methods for Sensitivity Analysis
• Best-case/worst-case analysis
– Identify the uncertain parameters and enter best and
worst case scenarios (that is, values representing
these scenarios) for each to see how the changes
affect your results and conclusions

• What-if analysis
– “Playing out” – one at a time -- a larger number of
scenarios to learn more about how uncertainty affects
our problem/decision/expectations

• Simulation/Probabilistic sensitivity analysis (PSA)
– Use probabilistic and distribution information to assess the
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effect of multiple varying parameters at the same time

Importance of High Quality Data
One of the most important features of any
decision model is the quality of the
evidence used to inform model
construction!
Epidemiologic and economic inputs to a
model must be up-to-date, valid, reliable,
and replicable, and methods used must be
transparent, rigorous and match the type
of evidence available. As such, identifying
and appropriately using high quality,
generalizable, current literature on a
subject is very important!

Criticisms and Limitations
1. Social desirability of outcomes is not explicitly considered
(e.g., suppose a program is intended to address inequality);
2. The outcomes carry the same weight for all beneficiaries;
3. Cost estimation can be complicated (e.g., which costs are
truly implementation costs and which are research costs?)
4. Economic evaluation assumes that resources saved or freed
from a program will be used more appropriately;
5. Can be time-consuming;
6. Can be difficult for decision makers to understand.
Drummond, 2005
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Example 1 in the context of D&I: Health Department
Outreach Campaign Using Mailed Reminders with FIT
Kits for CRC Screening in Medicaid Beneficiaries
• Pragmatic randomized trial testing the comparative
effectiveness and cost-effectiveness of adding FIT kits to mailed
reminders in an under-screened, large urban county
– In partnership with the Mecklenburg County Health Department
– In partnership with NC Medicaid and Community Care of NC (CCNC)

• In addition to understanding differences in % screened
(comparative effectiveness), we conducted process evaluation:
– Provider acceptability and barriers/facilitators to implementation
– CCNC acceptability and barriers/facilitators to implementation
– Direct costs of the intervention (record review, mailings, FIT kits,
processing), but also costs associated with implementation strategies,
including facilitation, supervision, implementation team meetings,
developing outreach materials, and sending repeat patient reminders

OK fine… but HOW did you do that?
• Met with community partners early and often
• Developed process diagram to understand places where
resources were consumed, how often, and by whom
• Designed cost data collection instruments to capture those
resources consumed using a variety of strategies, including:
– Personnel time tracking logs (across all levels of personnel)
– Reimbursement data
– Spreadsheets to capture material/supplies/equipment costs

• Interviewed community partners post-intervention to assess
barriers and facilitators in detail

Diagramming Economically Important Events in the
Process through a Decision Tree

Cost-Effectiveness Analysis Comparing Fecal
Immunochemical Testing (FIT) Interventions
•

•
•
•
•
•

Population: 35,000 North Carolina
Medicaid enrollees ages 52-64 and
not screened for CRC
Interventions: 1) mailed reminder
+ FIT kit, 2) mailed reminder only
Time horizon: 1 year
Perspective: clinic/public health
Outcome: cost per FIT screening
Model type: decision analytic tree
Wheeler SB, O’Leary MC, Rhode J, Yang JY, Reuland DS, Brenner A. A comparative cost effectiveness analysis of mailed reminders with and without
fecal immunochemical tests (FIT) in the Medicaid population: a pragmatic randomized controlled trial. Accepted for poster presentation at the Academy
Health Annual Research Meeting, June 2018, Seattle, WA.

Cost-Effectiveness Acceptability Curve (CEAC)
Comparing FIT vs. Reminder Only

Wheeler SB, O’Leary MC, Rhode J, Yang JY, Reuland DS, Brenner A. A comparative cost effectiveness analysis of mailed reminders with and without
fecal immunochemical tests (FIT) in the Medicaid population: a pragmatic randomized controlled trial. Accepted for poster presentation at the Academy
Health Annual Research Meeting, June 2018, Seattle, WA.

Example 2 in the context of D&I: Be Fit
Be Well Weight Loss Program for CHCs

A 24 month weight loss and maintenance
effectiveness trial in Boston community health centers
Primary outcome: weight loss at 24 months
Aim 3: Use the RE-AIM framework to design and evaluate: …and c) by conducting
economic analyses to evaluate program costs, cost-effectiveness.

Follow-up
•
•

•

86% completed 24 month visit
All but 15 had at least one follow-up
visit
See consort diagram for more details

Costs: use the CHC perspective
See next slide for assessment

Censoring, etc.
•

71 participants hospitalized (19%) (35
usual care, 36 Ix)

•
•
•
•
•

Censoring events:
1 death
Cancer diagnosis, n = 3
Gastric bypass surgery, n=1
Knee replacement, n=7

•
•

BP alerts (12 usual care, 12 Ix)
Depression alerts (8 usual care, 11 Ix)

Cost assessment
• Personnel costs: activity accounting model
• Capture all implementation – and
recruitment- costs for 24 month program
• Capture time by task and responsibility
• Non-personnel costs: printing, mailing, etc.
Note: we did not include intervention
development and data collection or other
research related activities not to be replicated if
Ix continued or moved to another site

Outcomes
Recruitment and intervention
• $2,359 per participant for 2 year program
Compared to control group:
• $2.20 per additional kg weight loss
• $6.21 per mmHg

Take-Aways for D&I Researchers
• Cost is an extremely important aspect of implementation for
policy, health system, clinic-level, provider, and patient
stakeholders
– Some really good strategies may be economically or
programmatically infeasible
– Some really good strategies may require building
infrastructure that doesn’t already exist, particularly when
we try to adapt interventions in new contexts (see
economic efficiencies of scale)
– When costs are not dealt with directly and explicitly, most
people underestimate the resources (time and $) required
to do anything
• Engage a HSR researcher with expertise in EE in your study!

Take-Aways for D&I Researchers
• Partner across disciplines & settings
• Ask partners questions (early & often)
• Listen to understand what economic
concerns and constraints exist
• Leverage existing data
• Map out economic pathways clearly
• Build the evidence base
• Ensure sustainability
Stephanie_Wheeler@unc.edu
ColditzG@wustl.edu
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Take-Aways for D&I Researchers
• Ritzwoller et al, Costing behavioral interventions: A practical guide to
enhance translation. Ann Behav Med, 2009
• Ritzwoller et al, Economic analysis of the Be Fit Be Well Program: A weight
loss program for community health centers. JGIM, 2013
• Series on Implementation Economics for Evaluation and Program Planning,
June 2017, Volume 62
– Tangka and Subramanian. Importance of implementation economics for program
planning—evaluation of CDC’s colorectal cancer control program.
– Tangka et al, Costs of promoting cancer screening: Evidence from CDC’s Colorectal
Cancer Control Program (CRCCP). Pages 67-72
– Subramanian et al, Costs of colorectal cancer screening provision in CDC’s Colorectal
Cancer Control Program: Comparisons of colonoscopy and FOBT/FIT based screening.
Pages 73-80
– Hoover et al. Patients and caregivers costs for colonoscopy-based colorectal cancer
screening: Experience of low-income individuals undergoing free colonoscopies Pages
81-86

And now for the good questions…

