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Variation in Procedures and Healih Care
Spend

87:x

N cost variation pbetween
top 10% and boftom 10%
Hospital Service Areas

Note: difference in life expectancy is calculated by county life expectancy minus (A) OECD median or (B) U.S. mean for males and/females.
Source: Institute for Health Metrics and Evaluation, World Health Organization Data Repository,, Dartmouth Atlas
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We examined variation in health outfcomes

Collect raw data

Examine raw variation for 24
distinct AHRQ & NQF
validated health outcomes for
which geographically
identifiable data is publically
available (~=50% of US)

Correct for low-
volume noise
QI 15 AMI Inpatient Mortality rate
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Correct for statistical noise by
using a Bayesian shrinkage
estimator, that leverages the

strongly observed volume-
outcome curve
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Risk-adjustment

Population factors

Co-morbidities

Health System factors

Step-by-step risk-adjustment
considering nearly 100 distinct
factors across population
(demographic and
socioeconomic), patient co-
morbidities, and health
system factors



Quicome Varapiliy EXCEEaed nail ©f COStS
Example: Acute Myocardial Infarction mortality rate
Tk

MT

~4X less likely
to die here ...

Mortality per 100 discharges
with AMI diagnosis

<2.6

2.6-4.0
4-5.4.0
5.4-6.8
6.8-8.2
8.2-9.6
9.6-11.0
11.0-12.4
12.4-13.8
13.8-15.2
15.2-16.6
16.6
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The outcome variability 2-61x across 24
meTtrics

Example: Central venous catheter related
bloodstream infections

-

4X more ND
likely for
infection here

Central venous
catheter-related bloodstream
infections among 1,000 medical
or surgical discharges

>0.2
M o0.2-05
o500
Wos-11
Mi11-14

1.4-1.7
1.7-2.0
>2.0
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Adjusted AMIFmorialiny raie varaion

Kentucky Colorado

Mortality per.100 discharges
with AMI diagnosis

<2.6
2.6-4.0
4-5.4.0
5.4-6.8
6.8-8.2
8.2-9.6
9.6-11.0

Y In-hospital deaths per 100 hospital discharges with acute myocardial

S infarction (AMI) as a principal diagnosis for patients ages 18 years and
16.6

older.
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Qutcomes variailimy: exisis between nospitals
wﬁrhm |nd|V|duoI metropolitan areas

New York City Los Angeles Denver

Hospitals 56 19 11
AMI Mortality.
e 2-16% 1-16% 4-9%

CHF Mortality
Range

1-7% 1-8% 1-6%

Pneumonia
Mortality Range 2-8% 1-8% 2-6%

Choosing between hospitals in a city may result in
substantially different health outcomes
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Blellel(c|flsoclfency clrcl c|Uclliry
IMprovemeni Eiiforis can Iniluence nealtn
ouicomes

% of variation accounted for

100

[

40 -

30 A

20

s | |nexplained

Others

Lack of physical activity
] Coagulopathy

Other neurological disorders
— Peripheral vascular disorders

_ Hospital Size

Population and hospital density

_ Adherence to acute guidelines

]
Standardized IP Costs

15 Cardiac Surgery Registry

\

Society of Thoracic Surgeons (STS)
registry has developed quality
performance measures for
cardiothoracic surgeons

STS National Database contains
more than 5.8M surgical records;
including more than 90% of all
adult cardiac surgery centers in the
N

Fosters culture of quality and

| single most influential variable Nfability, focus on evidence-

AMI Mortality we found across 200+ based medicine
variables for AMI p < 1.0x10-32

"THE BosToN CONSULTING GROUP



Qutcomes measurement reduces variation

Significantly lower inflammation levels for
Less side-effects (astigmatism) in lasereye rheumatoid arthritis patients and lower:
surgery over time and lower variance variance in outcomes

Induced astigmatism through laser,eye surgery,

average and variance (# of diopfres!) Average RA CRRValue (7)
18

45

36

i)

18

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

CE3Rf35E3A 5555380543
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 g§§n$2%§§n$zg§§“ng§§
2 2002 2

50% Average CRP, Sweden (N/= 109,270)

95% = of values
of values (separator indicates
median for sample)

—— Average CRP, Falun® (N = 5,500)

1. Dipofre = measured as average change of dioptre per clinic based on individual patient data 2. CRP-C = reactive protein levelin blood indicating level of inflammation.
Lowerlevel of CRP indicate lowerlevel of inflammation short-term as well as lower risk for inflammmation long-term 3. National coverage 56% while Falun coverage is 100% for all

types of RA-patients. Since 1997 Falun has measured/and followed-up all its RA-patients on a monthly basis. Data has been used for regional quality work.
Source: Cataract Annual Report 2007; RA Annual Report 2008-09
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DAENEY IMPIo

pyo<eiceliellinielreiion reeisiry

dlliy INEEX:

2006 2007 2008

—&— Alllhospitals (n=69) —#— Boftfom half 2007 (n=34)
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Lower Varaiien and RiIgher suivival in

Sweden

N LZ
Treatment IS

Articles I

Primary PCI3 597 227

Acute myocardial infarction: a comparison of short-term
survival in national outcome registries in Sweden and the UK

Background Imemarional researd . e lacks com partsems of whole heskth systems. W
assessed vme wends for cre ane 5 UK.

B blocker at
discharge“

secutive patients registered between
eden and the UK. The primary
of weaiment by nd

897 787

Findings Wi

defined by
mellius st

e ZEE Outcomes!

Funding s K], S
Swedish As

AT iy
wrowing of th mparatve  1TE oo of
arch 10 mprove the quality and

Internattonal comy:
e myocardtal ni

30-day

Sury. Sablpmasea Urceniy
[

U T—- -
Hoalh S Cave Bonm

ayane
Bramesy s Compeswrnis
Heet P Cont, e rneity

Standardize
1.0 1.37

od 1n rials bus might

= 30-day ity for scue
m 1s an imporant indicaror ials. =
F care has factinzed by

d mortality
rate?

WSO Pubishen crbne Rty 73 2014 B A0LOMY 101015

1. Acute Myocardial Infarction 2. Mortality rate adjusted for 17 casemix characteristics. 3. Primary PCI (Percutaneous Coronary Intervention) is recommended in guidelines in the
USA since 2004 and in Europe since 2005 but did not become UK national policy until October 2008. p blocker at discharge has been recommended in guidelines in the USA and
Europe since 1996 and in the UK since 2001, but statin therapy and ACE inhibitors or, ARBs are stillmore commonly prescribed in the UK.

Note: The study period was 2004-2010. Source: Chung et al, The Lancet, Jan 23, 2014



ICHOM standards asset fior iImprovement

WOk

Standard Sefs Standard Sets Conditions in

Complete Complete YearThree Under Consideration
(2013) (2012) (2015/16) for.2016/17
1. Localized Prostate 5. Parkinson's Disease! 13. Breast Cancer 22. End Stage Renal
Cancer 6. Cleft Lip and Palate 14, Dementia Failure
2. lower Back Pain 7. Stroke 15. Older Persons? 23. Oral Health
3. Coronary Arfery 8. Hip and Knee 16. Heart Failure 24. Brain Tumors
Disease Osteoarthritis! 17. Pregnancy and 25. Drug and Alcohol
4. Cataracts 9. Macular Childbirth Addiction
Degeneration! 18. Colorectal Cancer 26. Bipolar Disorder
10. Lung Cancer’ 19. Overactive Bladder: 27. Burns
11. Depression and 20. Craniofacial 28. Melanoma
Anxiety! Microsomia 29. Head and Neck
12. Advanced Prostate 21. Inflammatory Bowel Cancer
Cancer Disease 30. Pediafric Oncology
(Condition(s) TBD)
31. Rheumatoid Arthritis
Burden 32. Liver Transplantation
of 18% 3506 459, 33. Congenital Hand
Disease Malformations
Covered 34. Chronic Rhinosinusitis
35. Congenital
Hemolytlic Anemia
36. Rotator Cuff Disease
37. Malaria

1. Accepted for publication 2. Inthe U.S. referred to as Frail Elderly
'THE BostoN CONSULTING GROUP
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Ecosystem tor Healthcare system evolution

Test hypotheses in
global hetwork

Globall rRC trials and

population studies

Generate hypotheses
for better
clinical practice

Test hypotheses in
global network

Outcomes data
from providers
globally

variation

Selection principle for

Generate hypotheses
for better
population segmentation

Data rich provider systems
e.g., KP, Martini, SCAMPS
Swedish registries with
ICHOM and other metrics

t

Other rich registires e.g.,
PLM using ICHOM metrics

Risk adjusted high
quality data
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Analyze
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variation

ealthcare systems evolution
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Value In healithcare —

orogram

ORLD
ECONOMIC
FORUM

REW WG Ve

Proposed approach for the project

Stimulate health system reform towards aligned healthcare

Ostoe Data ana (T

Key
deliverables

Main project
activities

and the senior BCG expert team we will mobilize

nVBHC, heal en dall k stak ers

Relevant experience Relevant experience
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