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Motivation 

“He doesn’t care about the money. He just doesn’t 
want to be seen as the laziest one there.”  

Average neurosurgeon salary = $400k-800k (source – Google) 2



Research question

• What role does intrinsic motivation play in surgeon performance, in 
addition to extrinsic motivation?

Contribution

• Most other research focus is on extrinsic motivation (e.g. 
reimbursement, profit-maximizing model)

• Other areas for quality improvement measures in healthcare
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Preview of findings

• Extrinsic: Surgeons facing stronger profit incentives following the 
release of quality report cards show greater improvements in 
performance, though effect is low. 

• Intrinsic: Intrinsic motivation is responsible for more of the 
improvements in performance observed following the release of 
report cards. 
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Paul’s biases / thoughts

• I agree with the non-profit maximizing model, so I was/am biased to 
agree with his hypothesis, that intrinsic motivation will be important

• As for the assumptions/quality of this paper…
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Background

• Pennsylvania began collecting data on patient outcomes in 1990

• The first widely available report card was released in May 1998 and 
included data from 1994-1995 
• Source of variation – introduction of report cards

• Presumably report on every surgeon? 
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Data

• Primary data source is Physician Health Care Cost Containment Council 
(PHC4)
• Contain observations from 89,406 CABG surgeries in Pennsylvania 

𝑅𝐴𝑀𝑅 𝑠,ℎ =
𝑂𝑀𝑅 𝑠,ℎ

𝐸𝑀𝑅 𝑠,ℎ
𝑂𝑀𝑅𝑃𝐴

• RAMR (risk-adjusted performance) is the main measure of a surgeon’s 
performance

• OMR (observed mortality rate), EMR (expected mortality rate) 

• Unit of analysis is individual surgeon
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RAMR and OMR both improve over time 8
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Utility function 

𝑈𝑖 = Π𝑖 𝜃𝑖 , 𝜃−𝑖 , Ω + Γ𝑖 𝜃𝑖 , 𝜃−𝑖 , Ω

𝜃𝑖 = 𝑞𝑢𝑎𝑙𝑖𝑡𝑦 𝑙𝑒𝑣𝑒𝑙
Ω𝑖 = 𝑚𝑎𝑟𝑘𝑒𝑡 𝑖𝑛𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛

Γ = 𝑖𝑛𝑡𝑟𝑖𝑛𝑠𝑖𝑐 𝑣𝑎𝑙𝑢𝑒

‘utility needs not be set at zero if surgeons gain some level of static 
intrinsic utility – the ‘warm glow’ from being a cardiac surgeon’

My type of utility function! 10



• Model intuition
• Without report cards, surgeons have 

little information on their own relative 
performance

• Surgeon with little information on own 
performance is unable to observe 
quality and improvements; this lack of 
information dilutes intrinsic incentive

• Hypothesis: more information →more 
intrinsic motivation

• Measure of new information
• 𝑓(𝑅𝐴𝑀𝑅𝑝𝑟𝑒 − 𝑂𝑀𝑅𝑝𝑟𝑒)
• Larger the above function in absolute 

value, the more information is 
provided (key assumption of paper)

Right (higher RAMR – OMR) is worse
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Right (higher RAMR – OMR) is worse 12



Primary estimating equation

• 𝜃𝑠 = 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑅𝐴𝑀𝑅 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑝𝑟𝑒 𝑎𝑛𝑑 𝑝𝑜𝑠𝑡

• Separated the surgeons into quintiles (RAMR – OMR) 
• Groups 1, 2 received information that they were worse than they 

thought (i.e. RAMR > OMR) 

• Middle 20% (group 3) is reference
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Right (higher RAMR – OMR) is worse
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• Looks like reversion to the mean 
to me
• Only includes surgeons who remain 

in sample, so it’s very plausible that 
the truly bad surgeons dropped out, 
and the average surgeons (with 
below-average report cards) 
reverted to the mean

• ‘I include a surgeon’s average RAMR 
in 1994-1995 in the vector X_s. This 
eliminates mean reversion in the 
estimated effect of information…’ 
(pg 17)



Other issues

• What is in these quality report cards? How much are surgeon-specific 
vs. hospital-specific? 

• Long time lag between report card quality data and report card 
release (~4 years). 

• Just because it says “risk-adjusted”, doesn’t mean it’s perfectly risk-
adjusted
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Conclusions/Final Thoughts

• Good idea of using incentives other than profit motive in healthcare 
quality improvement, especially amongst healthcare providers

• I am not sold on his measure of new information (which is central to 
his paper, model, and findings)

• More detailed report cards, while not beneficial perhaps to the 
public, could be quite beneficial to providers
• This could be future study idea – see if specific measures reported are those 

that improve the most?  

Sandwich model 18


