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There is a big debate about U.S. 
economic growth
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Productivity growth in health care is a 
particular concern
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Medicare payments to providers are tied 
to productivity growth

ACA reduces annual 

“updates” based on 

productivity growth in 

broader economy

• In FY 2019, 2.9% 

increase for inflation 

reduced by 0.8%

Adjustment has 

caused concern about 

viability of health care 

providers
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Yet productivity measurement is 
particularly challenging in health care

Readily confounded by 

hard-to-measure 

aspects of

• Quality of care

• Patient severity



6

Dealing with the quality of health care is 
not a new challenge

Boskin Commission 

addressed CPI

• Found upward bias due to 

improvements in product 

quality

Cutler et al. analyzed heart-

attack care

• Adjusting for better 

outcomes, price of 

treatment decreased
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Accounting for quality, U.S. hospitals 
actually performed well over 2002-2011
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A comprehensive view ─ not limited to the hospital 
setting ─ is increasingly relevant
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We analyze treatment episodes starting with 
hospitalization and ending 90 days after discharge

From 2002 through 2014…

• We are awaiting data for 2015 and 2016

Among older Americans in traditional (fee-for-service) Medicare…

• Medicare accounted for 20% of national health spend in 2017 (CMS)

• Traditional Medicare accounted for 66% of program beneficiaries in 2018 

(KFF)

Using health insurance claims and administrative records…

• Data provide longitudinal perspective on care and outcomes

For episodes of heart attack, heart failure and pneumonia

• This focus naturally generalizes to other conditions and procedures
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Empirical approach

We estimate 

ln 𝑌ℎ𝑡 = 𝛼 + 𝐥𝐧 𝑰𝒉𝒕 𝛃𝑰 + 𝑺𝒉𝒕𝛃𝑺 + 𝑶𝒉𝒕𝛃𝑶 + 𝑔 𝑡 + 𝜖ℎ𝑡,

in which 𝑌ℎ𝑡 is the number of “high-quality” episodes that started at “index” 
hospital h in year t,

‒ 𝑰𝒉𝒕 is the inputs used to deliver these episodes of care,

‒ 𝑺𝒉𝒕 is severity measures for patients starting episodes at “index” hospital h in 
year t, 

‒ 𝑶𝒉𝒕 is “other hospital output,” and

‒ 𝑔 𝑡 is a function of time

We interpret 𝒈 𝒕 as MFP

• Note that Cutler-type measure addresses allocative efficiency and social 
welfare
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Yht:  We use clinically validated and policy-oriented 
methodologies to identify episodes
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Yht:  Episode duration and quality

The vast majority of providers have selected 90-day post-

discharge windows for bundled payment, so we use this duration

In a high-quality episode, the patient

• is alive at the end of the episode

• avoids an unplanned readmission within 30 days of discharge

• returns to the community (i.e., is not institutionalized)
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CMS has developed a complex algorithm for 
flagging unplanned readmissions
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We use a 20% sample of Medicare Inpatient Files to 
identify index stays / episodes

Stays / Episodes Beneficiaries Hospitals Description

29,841,183 7,880,612 6,353 All stays at short term acute care hospitals in 20% sample

811,517 635,380 5,510 Heart attack (acute myocardial infarction, i.e., AMI) stays

798,414 625,301 5,505 Excluding stays in fourth quarter of 2014 (incomplete follow up)

558,999 501,940 5,290 Stays / episodes meeting CMS readmission measure criteria 

470,120 426,933 4,837 Excluding episodes with any missing cost-to-charge ratios

457,120 415,562 4,753 Episodes meeting AHRQ IQI risk measure criteria

449,950 409,423 3,859 Excluding index hospital-years with no sociodemographic data 
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Yht:  Measuring other aspects of quality

Master Beneficiary Summary Files from CMS report validated 

dates of death

Institutional claims (Inpatient Files, etc.) report discharge to home

• We use last such claim
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Iht:  We measure inputs using treatment costs

Common in health economics and policy

We deflate institutional / facility costs using inflation measures 

from CMS

• Health care professionals do not report costs, so we assume zero price-

cost margins in 2002 and apply CMS inflation measure
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Iht:  We include everything but prescription drugs 
using various claims files
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Iht:  Carrier Files include a wide array of 
professional services

Pr imary 

care  doc

Surgeon

Anesthes -

io log is t

Ch i ro -

prac tor

Phys ic ian  

ass is tant

Opt ic ian
And  

more…
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Iht:  These claims files are big-ish data

Within 20% sample, 2014 Carrier File includes 178 million claims

24.6 million of these claims matched to our patients

5.3 million fell within episode windows
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Iht:  For institutions / facilities, we use “Medicare 
Cost Reports”
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Iht:  Consider acute-care hospitals

Cost reports have cost-to-charge ratios (CCR)

Claims have charges covered by Medicare

• For covered charges, we have to link line-level records from Inpatient 

Files to claims

So estimated cost of a hospital stay = Charges * CCR

• Similar for other institutional claims, e.g., home health reports cost per 

visit and visits are on claim
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Iht:  Cost data is not infrequently missing

Stays / Episodes Beneficiaries Hospitals Description

29,841,183 7,880,612 6,353 All stays at short term acute care hospitals in 20% sample

811,517 635,380 5,510 Heart attack (acute myocardial infarction, i.e., AMI) stays

798,414 625,301 5,505 Excluding stays in fourth quarter of 2014 (incomplete follow up)

558,999 501,940 5,290 Stays / episodes meeting CMS readmission measure criteria 

470,120 426,933 4,837 Excluding episodes with any missing cost-to-charge ratios

457,120 415,562 4,753 Episodes meeting AHRQ IQI risk measure criteria

449,950 409,423 3,859 Excluding index hospital-years with no sociodemographic data 
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Sht and Oht :  Patient severity and other hospital 
output

Patient severity measures include

• AHRQ Inpatient Quality Indicators for risk of inpatient death

• Age, sex and race / ethnicity

• Comorbidities from the index hospital record

• For heart attack, location within heart (e.g., N-STEMI)

• Zip-code sociodemographics from 2000 Census

Other hospital output includes

• Residents per bed from annual CMS IPPS Impact Files

• Tertiary care capabilities
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Analytic sample for heart attack episodes

Stays / Episodes Beneficiaries Hospitals Description

29,841,183 7,880,612 6,353 All stays at short term acute care hospitals in 20% sample

811,517 635,380 5,510 Heart attack (acute myocardial infarction, i.e., AMI) stays

798,414 625,301 5,505 Excluding stays in fourth quarter of 2014 (incomplete follow up)

558,999 501,940 5,290 Stays / episodes meeting CMS readmission measure criteria 

470,120 426,933 4,837 Excluding episodes with any missing cost-to-charge ratios

457,120 415,562 4,753 Episodes meeting AHRQ IQI risk measure criteria

449,950 409,423 3,859 Excluding index hospital-years with no sociodemographic data 



25

Focusing on heart attack, a/k/a AMI,            
a simple first look
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The rate of high-quality episodes has 
improved
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Some of this improvement stems from 
better survival rates
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And also greater avoidance of unplanned 
readmissions
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Return to community has not improved
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Cost per high-quality episode has grown 
due to cost growth
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Turning to severity, predicted survival 
during index stay has declined somewhat
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Patient age increased, then returned to 
level
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The comorbidity burden grew
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From our regression, we create an 
aggregate index of patient severity
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For heart attack episodes, MFP declined, 
then stagnated
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The picture would be more dismal, if 
quality had not improved
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Hospital readmission costs may be a 
culprit here
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There is a similar pattern for heart failure 
and pneumonia
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When we focused on hospital stays
(Romley et al. 2015), MFP improved
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Near- and longer-term refinements

Address missing facility costs

Incorporate custodial nursing into return to community

Risk adjust using pre-admission claims

Address diagnostic coding behavior

Analyze 2015 and on, including ICD-10 transition

Analyze additional conditions / procedures
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Episodes with complete costs differ from 
those with missing costs
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Near- and longer-term refinements

Address missing facility costs

Incorporate prescription drugs?

Incorporate custodial nursing into return to community

Risk adjust using pre-admission claims

Address diagnostic coding behavior

Analyze 2015 and on, including ICD-10 transition

Analyze additional conditions / procedures
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Conclusions

If our current findings hold up, MFP in delivering episodes 

declined substantially in the 2000s, and then stagnated

A different picture of health care MFP may emerge when episodes 

of care are analyzed
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