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Explain cost-effective analysis and why it’s useful

Describe what you need for cost-effectiveness analysis.

Describe what you need to use cost-effectiveness analysis.

Objectives
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BEFORE BUYING 
SOMETHING, IT 
MAKES SENSE TO 
KNOW

 What you will pay 

 And

 What you will get 
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What you get
Quantity, 
Quality,
Cost

6
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Should this be 
paid for?
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What is it?
Defining what you get and what it costs
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How good is the 
new thing?
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Example from your life: coffee # variation

Coffee example
“$4 is dumb…” • Cancer example

– “if there were a 
province that 
placed greater 
value on 
supporting 
cancer drugs…”
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Is the new thing worth it?

13
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Smart shopping is looking at what you get 
and what it costs
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Cost-effectiveness analysis is the art of 
smart shopping (for populations)
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Can “economists” help?
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“I want to learn about Economics!”
-no one
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Economics? Really?



WHAT IS ECONOMIC EVALUATION?

 “Methods such as ‘what we did last time,’ ‘gut feelings,’ 
and even ‘educated guesses’ are not always better than 
organized consideration of the factors involved in a 
decision to commit resources to one use instead of 
another.” 

© Jeffrey S. Hoch,  PhD
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WHAT MAKES IT “ECONOMIC EVALUATION”?

 organized consideration of 
the factors involved in a 
decision to commit resources 
to one use instead of 
another.” 

Economic (1 use) 

Evaluation (organized)
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ECONOMICS = SCARCITY AND TRADEOFFS

Other stuff

Health care

A

B

C
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organized consideration of the factors involved in a decision to 
commit resources to one use instead of another.” 
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EVALUATION: DECISIONS, DATA, RESULTS

Decision (choice made by you)

Chance event (choice made by nature)
End point

organized consideration of the factors involved in a decision 
to commit resources to one use instead of another.” 

© Jeffrey S. Hoch,  PhD
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with a communication disorder



COST-EFFECTIVENESS: PUTTING WHICH EGGS IN YOUR BASKET?
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Main issue

Are we paying for: 

Efficiency (cost and 
health outcome)

OR

Value (cost, health 
outcome and “other stuff”)

?
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What does it mean? 
Do you value it enough to pay more for it?
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Vegetarian 
meat…

It’s good for the planet…
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CEA  Menu without prices nor prices with no menu

© Jeffrey S. Hoch,  PhD
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WHY DO ECONOMIC EVALUATION?

 “That’s nice, but how much does it cost?

 “Why should we pay more for this?”

 “Are there better ways to spend our resources?”

© Jeffrey S. Hoch,  PhD
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GO FOR WHICH DOT?

Patient outcome

E © Jeffrey S. Hoch,  PhD
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Patient outcome

Cost

C

E

IF RESOURCES WERE SCARCE:  
GO FOR WHICH DOT?
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Cost-effective 
means, “I don’t 
think that line is 
too steep”



What it is

The cost effectiveness 
estimate is
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After you estimate the extra cost and extra effect, then what?
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Decision-making illustrated

More Effective, E > 0Less Effective, E < 0

More Costly, C > 0

Less Costly, C < 0

More Costly/More 
Effective But worth it!

“Goldilocks line;” ; 
WTP or Cut-off ratio 

= cost-effective
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3 ways to become cost-effective: 
Be more effective

More EffectiveLess Effective

More Costly

Less Costly

Win-Win Outcome

More Costly / More EffectiveLose-Lose Outcome

Less Effective / Less Costly
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3 ways to become cost-effective: 
Be less costly

More EffectiveLess Effective

More Costly

Less Costly

Win-Win Outcome

More Costly / More EffectiveLose-Lose Outcome

Less Effective / Less Costly
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3 ways to become cost-effective:
Be willing to pay more

More EffectiveLess Effective

More Costly

Less Costly

Win-Win Outcome

More Costly / More EffectiveLose-Lose Outcome

Less Effective / Less Costly

36 © Jeffrey Hoch, PhD



Exam time
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Economic evidence = Smart Shopping
Is this a good deal?

© Jeffrey S. Hoch,  
PhD
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Higher “quality” 
Higher “cost”

Halibut is cost-effective?
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Why this matters…

• “Efficiency” is a part of quality care
• Because if you “waste resources”… 

• you can’t provide as much care as if you don’t waste resources.

• “waste not, want not.”
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Why you need cost-effectiveness analysis

• If you want to advocate for what you do, you need to say more 
than, 
– It could work, or 
– It does work

• You need to be able show it is a good use of resources
– It is good “value for money” 

41



Why bother with “economic evidence?”

It helps 
punctuate
the value 

proposition
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Objectives

x Explain cost-effective analysis and why it’s useful

Describe what you need for cost-effectiveness analysis.

Describe what you need to use cost-effectiveness analysis.



 Value Concept #1: Important to think about
 Is ________ important?

 Value Concept #2: Worthwhile to do
 What should we do?

Two concepts of value
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 Value Concept #1: Important to think about
 Is ________ important?

 Value Concept #2: Worthwhile to do 
 What should we do?

Two concepts of value

How do we make the case in 
healthcare?
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 Value Concept #1: Important to think about
 Is ________ important?

 Value Concept #2: Worthwhile to do 
 What should we do?

Two concepts of value

Important because:
1) Lots of people have it (big N)

2) Bad to have (bad outcomes)

3) Costly (High C)
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http://www.aphasiaaccess.org/state-of-aphasia

Important because:
 Lots of people have it (big N)

2) Bad to have (bad outcomes)

3) Costly (High C)
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http://www.aphasiaaccess.org/state-of-aphasia

Important because:
1) Lots of people have it (big N)

 Bad to have (bad outcomes)

3) Costly (High C)
© Jeffrey Hoch, PhD 48



Not just in the US, eh
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 Value Concept #1: Important to think about
 Is ________ important?

 Value Concept #2: Worthwhile to do 
 What should we do?

Two concepts of value

Important because:
1) Lots of people have it (big N)

2) Bad to have (bad outcomes)

3) Costly (High C)
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 Value Concept #1: Important to think about
 Is ________ important?

 Value Concept #2: Worthwhile to do 
 What should we do?

Two concepts of value

“Most of the problems in life are because of two reasons: we act without thinking or we keep thinking without acting.” 
~Unknown
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https://thumb1.shutterstock.com/display_pic_with_logo/698467/510186400/stock-photo-close-up-of-old-english-dictionary-page-with-word-valuable-510186400.jpg

Example
LIKELY, IMPORTANT SHOULD I BUY THIS?
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The healthcare payer’s problem….

You have $x million and you want to get as 
much health (e.g., quality adjusted life 
years) for your population as possible.
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Sometimes “efficient” makes sense
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Sometimes “efficient” doesn’t make sense to us 
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WHY YOU SHOULD 
CARE?

Costs challenge

patients and 
payers

01
Paying for Value
(not volume) is 
a popular 
‘solution’

02
Cost-
effectiveness 
analysis is a way 
to look at Value.

03

56
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WHAT IS VALUE?

“In most industries, “value” as defined by 
consumers is associated with in four 
attributes:
 Accessibility: “can I get what I need or want 

from you?”

 Service: “is dealing with you a pleasant 
experience?”

 Effectiveness: “is what you’re providing going to 
satisfy my need or want?”

 Costs: “what’s the cost to me and my family and 
is it worth it?”

https://tinyurl.com/ow7rfl7

process

outcome

cost

© Jeffrey Hoch, PhD



Objectives

© Jeffrey Hoch, PhD

x Explain cost-effective analysis and why it’s useful

x Describe what you need for cost-effectiveness analysis.

Describe what you need to use cost-effectiveness analysis.



TO USE CEA, YOU MUST 
HAVE …

4 Quadrants

3 Findings

2 Items of interest

1 Thing

https://tinyurl.com/ycmqu724
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COUNT DOWN TO USE

4 Quadrants

3 Findings

2 Items of interest

1 Thing

https://tinyurl.com/ycmqu724
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WHERE ARE WE?

CEA tells you a tradeoff
located in one of 4 areas

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing
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Less effective More effective

Costs more

Costs less

4 potential outcomes

2 dimensions 
x

2 directions  

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing

62
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2 X 2 TABLE = 
4 QUESTIONS

“More or less” means  > 2 options.
• Are they relevant/correct?

Whose cost?
• Decision maker’s perspective included?

Which outcome (what to use as effect)?
• Is one that matters included?

Over what time horizon?
• Over policy/clinically relevant time period?

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing
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2 X 2 TABLE = 
4 QUESTIONS

“More or less” means  > 2 options.
• Are they relevant/correct?

Whose cost?
• Decision maker’s perspective included?

Which outcome (what to use as effect)?
• Is one that matters included?

Over what time horizon?
• Over policy/clinically relevant time period?

“more than” or “less than”  1 option is 
compared to a 2nd option.

Does the “usual care” in the analysis match 
your context / reality?

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing
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2 X 2 TABLE = 
4 QUESTIONS

“More or less” means  > 2 options.
• Are they relevant/correct?

Whose cost?
• Decision maker’s perspective included?

Which outcome (what to use as effect)?
• Is one that matters included?

Over what time horizon?
• Over policy/clinically relevant time period?

The decision maker cares about the 
decision maker’s costs (i.e., not paying = 
not a cost)

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing
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2 X 2 TABLE = 
4 QUESTIONS

“More or less” means  > 2 options.
• Are they relevant/correct?

Whose cost?
• Decision maker’s perspective included?

Which outcome (what to use as effect)?
• Is one that matters included?

Over what time horizon?
• Over policy/clinically relevant time period!

What are you trying to accomplish with 
this policy or program?

What amount of  “success” does the new option offer?

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing
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2 X 2 TABLE = 
4 QUESTIONS

“More or less” means  > 2 options.
• Are they relevant/correct?

Whose cost?
• Decision maker’s perspective included?

Which outcome (what to use as effect)?
• Is one that matters included?

Over what time horizon?
• Over policy/clinically relevant time period!

0

200

400

600

800

1000

1200

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6

Time horizon matters

Costs Benefits

cost benefit

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing
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2 X 2 TABLE = 
4 QUESTIONS

“More or less” means  > 2 options.
• Are they relevant/correct?

Whose cost?
• Decision maker’s perspective included?

Which outcome (what to use as effect)?
• Is one that matters included?

Over what time horizon?
• Over policy/clinically relevant time period!

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing

68
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Less effect More effect

Costs more

Costs less

4 potential outcomes

Right
Cost?

Right
Effect?

Both Cost and 
Effect

69
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COUNT DOWN TO USE

4 Quadrants

3 Findings

2 Items of interest

1 Thing

https://tinyurl.com/ycmqu724

70
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Less effective More effective

Costs more

Costs less

4 potential outcomes

2 dimensions 
x

2 directions  

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing
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Less effective More effective

Costs more

Costs less

4 potential outcomes

2 dimensions 
x

2 directions  

Easy NO

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing

72

© Jeffrey Hoch, PhD



Less effective More effective

Costs more

Costs less

4 potential outcomes

2 dimensions 
x

2 directions  

Easy YES

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing
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Less effective More effective

Costs more

Costs less

4 potential outcomes

2 dimensions 
x

2 directions  

It Depends

It Depends

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing
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Less effective Similar Effect More effective

Costs more

Similar Costs

Costs less

9 potential outcomes

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing
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Less effective Similar Effect More effective

Costs more

Similar Costs

Costs less

3 potential findings

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing
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COUNT DOWN TO USE

4 Quadrants

3 Findings

2 Items of interest

1 Thing

https://tinyurl.com/ycmqu724
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Less effective Same Effect More effective

Costs more

Costs the same

Costs less

2 items of interest: 1) Estimate

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing
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Are we sure?

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing
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Less effective Same Effect More effective

Costs more

Costs the same

Costs less

2 items of interest: 2) Uncertainty

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing
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ESTIMATE

• How much extra cost?

• How much extra effect?

• What other values are possible?

• What is the 95% CI?

UNCERTAINTY

2 ITEMS OF INTEREST: 
1) ESTIMATE & 2) UNCERTAINTY

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing
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ESTIMATE

• How much extra cost?
• How much extra effect?

• How much extra cost per extra 
effect?

• How much more extra benefit
than extra cost?

• What other values are possible?

• What is the 95% CI?

UNCERTAINTY

USING 2 ITEMS OF INTEREST: 
1) ESTIMATE & 2) UNCERTAINTY

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing

$75,000 extra cost and 6 more months of life

$75,000 / 0.5 years = $150,000 per year of life

82

© Jeffrey S. Hoch,  PhD



Patient outcome

E © Jeffrey S. Hoch,  PhD4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing
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Patient outcome

Cost

C

E

84

© Jeffrey S. Hoch,  PhD4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing = 6 months or 0.5 year

= $75,000

$75,000 extra cost and 6 more months of life

$75,000 / 0.5 years = $150,000 per year of life



More Effective, E > 0Less Effective, E < 0

More Costly, C > 0

Less Costly, C < 0

Less Costly/Less Effective

Lose-Lose

Win-Win

More Costly/More Effective

COST-EFFECTIVENESS PLANE

© Jeffrey S. Hoch,  PhD
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4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing
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More Effective, E > 0Less Effective, E < 0

More Costly, C > 0

Less Costly, C < 0

Less Costly/Less Effective

Lose-Lose

Win-Win

More Costly/More Effective

COST-EFFECTIVENESS PLANE

© Jeffrey S. Hoch,  PhD
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4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing
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More Effective, E > 0Less Effective, E < 0

More Costly, C > 0

Less Costly, C < 0

Less Costly/Less Effective

Lose-Lose Outcome

Win-Win Outcome

More Costly/More Effective

COST-EFFECTIVENESS PLANE

© Jeffrey S. Hoch,  PhD
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0.5 year

$75,000

$75,000 extra cost and 6 more months of life

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing



More Effective, E > 0Less Effective, E < 0

More Costly, C > 0

Less Costly, C < 0

Less Costly/Less Effective

More Costly/More Effective

COST-EFFECTIVENESS PLANE

© Jeffrey S. Hoch,  PhD
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0.5 yr 1.0 year

$75,000

$150,000

$75,000 extra cost and 6 more months of life

$75,000 / 0.5 years = $150,000 per year of life

Extra cost

ICER showing 
C/E (extra cost 
per 1 extra effect)

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing



WHAT IS THE DECISION MAKER WILLING TO PAY (WTP)?

Is $150k per 
year of life   
worth it?

YES! This is cost-
effective!

no This is not cost-
effective

WTP 
WTF?

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing
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COUNT DOWN TO USE

4 Quadrants

3 Findings

2 Items of interest

1 Thing

https://tinyurl.com/ycmqu724
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CHOOSING 
IN THEORY VS. 
PRACTICE

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing

91

© Jeffrey Hoch, PhD



IN THEORY: 
SPEND 

EFFICIENTLY!

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing
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There is something odd about the choreography 
of the CEA…

93

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing © Jeffrey S. Hoch,  PhD



DEATH OF 
CEA ONLY

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing
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WHAT IS BEING CONSIDERED?

“Given the available evidence on comparative effectiveness and incremental 
cost-effectiveness, and considering other benefits, disadvantages, and 
contextual considerations, what is the long-term value for money of treatment
with acupuncture and usual care versus usual care alone for patients with 
chronic low back pain? 

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing
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The real 
world can 
disappoint

96

© Jeffrey Hoch, PhD4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing
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IN PRACTICE, 
OTHER THINGS 

MATTER

4 Quadrants, 3 Findings, 2 Items of interest, 1 Thing
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WHEN IS TRANSPARENCY 
NOT A GOOD THING?

98
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Objectives

© Jeffrey Hoch, PhD

x Explain cost-effective analysis and why it’s useful

x Describe what you need for cost-effectiveness analysis.

x Describe what you need to use cost-effectiveness analysis.



Case study: Estimate and uncertainty

Extra 
Cost

Extra effect
https://www.journalslibrary.nihr.ac.uk/hta/hta24190#/abstract
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AS HEALTHCARE BECOMES MORE 
EXPENSIVE…

There will be more focus on “value” (i.e., cost and effectiveness of new treatments).  
Cost-effectiveness analysis (CEA) is a tool used throughout the world to help inform policy.
The questions you ask when “smart shopping” are the same ones to answer with CEA

101
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Do more to show 
 the value (the CE) of what you do; 

Do more to show
 that investing in what you do is a “good buy”. 

 (helps people in a meaningful / valuable way for the money spent).

CALL TO ACTION

© Jeffrey Hoch, PhD102
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Contact information
 jshoch@ucdavis.edu

www.rd.com/funny-stuff/work-cartoons
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