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U.S. Medicare Analyses - 2010 

• Age ≥ 65 years, fee-for-service (FFS) Medicare 

• Total FFS Medicare population: 28,083,795 

• Summarized at Hospital Referral Regions (N=306) 

– Relatively self-contained health service regions that reflect 
the travel of Medicare insured to tertiary care. 

– Primary and secondary care are also highly localized.  

– Medicare population varies from: 15,934 to 541,386 
(median 64,173). 

•  Rates adjusted for age, sex, race. 
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Ratio of medical discharge rates to the U.S. average 
Age, sex, and race adjusted (2010) U.S. rate = 225.9/1,000 

1 .30  to  1 .54   (15) 
1 .10  to <  1 .30   (67) 
0 .90  to <  1 .10   (125) 
0 .75  to <  0 .90   (71) 
0 .42  to <  0 .75   (28) 
Not populated 



Ratio of age, sex, and race adjusted discharge rates to the  
U.S. average, ≥ 65 yrs, 2010 

0.1 

1.0 

10.0 

S
ta

n
d

a
rd

iz
e

d
 d

is
c
h

a
rg

e
 r

a
ti
o

 (
lo

g
 s

c
a

le
) 

CT 
scan 

Hip 
fracture 

All 
medical 

Knee 
rep. 

MRI AMI Knee 
Arthro. 
2009 

CABG Revasc. PCI 

CV 0.16 0.18 0.19 0.19 0.22 0.23 0.26 0.28 0.29 0.35 



0.0 

5.0 

10.0 

15.0 

20.0 

25.0 

0.0 5.0 10.0 15.0 20.0 25.0 

R
e

va
sc

u
la

ri
za

ti
o

n
 p

e
r 

1
,0

0
0

 

Acute Myocardial Infarctions per 1,000 

 Pearson’s r = 0.54 

Relationship of revascularization to AMI hospitalization 
Age-sex-race adjusted, ≥ 65 yrs, 2010 

Moderate correlation between AMI 
hospitalizations and revascularizations. 

 
(possible reasons for the modest 

correlation: 
1. non-standard diagnostic criteria 

for AMI. 
2. revascularization is also used for 

stable angina. 



Relationship of PCI to CABG rates controlling for AMI 
 ≥ 65 yrs, 2010 

Linear regression 

No evidence for CABG/PCI substitution at a regional level. 



Relationship of CT scans to MRI scans 
Age-sex-race adjusted, ≥ 65 yrs, 2010 

 Pearson’s r = 0.51 
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CT per 1,000 

No evidence for CT/MRI 
scans substitution at a 

regional level. 



Ratio of discharge rates for hip fracture to the U.S. average 
Age, sex, and race adjusted (2010) U.S. rate = 6.5/1,000 

1 .30  to  1 .57   (21) 
1 .10  to <  1 .30   (73) 
0 .90  to <  1 .10   (133) 
0 .75  to <  0 .90   (62) 
0 .39  to <  0 .75   (17) 
Not populated 



Hip Fractures per 1,000 
 Age-sex-race adjusted, ≥ 65 yrs, 2010 

Unexplained 
increased variation 

in hip fractures. 



Causes, consequences, remedies of variation 

Category Cause Consequence Remedy 

Unwarranted variation 

Evidence-based care Clinician decisions ≠ 
science  

Lower probability of  
good outcomes 

Clinical microsystem 
improvements  

Preference sensitive 
care 

Provider-driven 
decisions; patients 
uninformed and not 
involved in decisions 

Pt. doesn’t receive 
preferred care: the 
care with highest 
individual pt. utility 

 Better outcomes 
research .Shared 
decision making, 
decisions aids. Research 
in decision quality 

Supply sensitive care  Capacity that is 
idiosyncratically 
located and poorly 
related to outcomes 

Higher resource use 
with marginal or no 
patient benefit 

Wiser capital and labor 
investments in health 
care. 

Desired State: 
Warranted variation 

Care in response to 
differences in patient 
needs and preferences 

Application of 
evidence-based 
medicine and Shared 
Decision Making 

Better outcomes, 
including higher 
decision quality, and 
often lower costs 



Medical Practice Variation Studies 

• The goal is to improve care and lower costs.   
(The goal is not necessarily to reduce variation.) 

• Variation is a tool to understand health care. 
(Variation, itself, is not usually the topic of study.) 

• Variation in health care utilization reflects population differences in health 
need, preferences, and health system performance. 
(Controlling for differences in health need is complex and often requires 
multi-level models or econometric methods.) 

• Description is an important first step in identifying problems and 
questions in health care.  Sometimes it leads to improvement in care, by 
itself. 

• Inference usually requires involved analyses. It will generally be limited to 
a single country because of differences in data and differences in health 
systems. 

• Solutions need to be found within each country in partnership with 
clinicians, policy makers, and patients.  
(Possible solutions can come from international efforts.) 11 


