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Susan Goodman Alkana 
(1946 – 2008) 

Is Geography Destiny? 

Percent of Male Medicare Beneficiaries Age 68-74 Receiving 
PSA Testing among Hospital Referral Regions (2010) 

41 .8  to  58 .5   (61) 
36 .3  to <  41 .8   (61) 

29 .5  to <  36 .3   (60) 
20 .6  to <  29 .5   (62) 

3 .6  to <  20 .6   (62) 
Not populated 
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Unwarranted variation is variation that cannot 
be explained by: 

• Patient illness 

• Patient preference 

Unwarranted variation is the variation that is explained 
by health system performance. 

 

Unwarranted variation represents opportunities for 
improvement. 

1973 – Measuring Health Care in Vermont 

Wennberg J, Gittelsohn A. Small area variations in health care delivery. Science 1973;182:1102-8.  
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6 billion Medicare claims a year x 
many many years of data 
= lots of terabytes of data 

www.dartmouthatlas.org 

The Dartmouth Atlas of Health Care provides national public reporting of health 

system performance over time through the lens of variation in utilization, cost, 

quality, and patient experience. 

 

 The Atlas highlights variation, its causes, and its consequences in order to 

provide target audiences with compelling data to effect positive changes in the 

health care system.  

 

2014: The Dartmouth Atlas of Health Care 

Robert Wood Johnson Foundation 

California HealthCare Foundation 

Charles H. Hood Foundation 

 

 

Current Funders 

The Scientific Foundations of the Atlas 

 

 
Several hundred research papers. 

 

Collaboration with many other research groups,  

including critics of our studies. 

 

Open and free access to as much Atlas data as possible. 
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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 in 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 regarding the cause and consequences of variation usually 
requires complex analyses.  

• Solutions need to be found within each country in partnership with 
clinicians, policy makers, and patients.  
 

Systematic review of medical practice variation in 

OECD countries 
Corallo A, Coxford R, Goodman D, Bryan E, Srivatava D, Stukel T.   

Health Policy 2013. 

Number of  
studies 

Percent 

United States 319 38 

United Kingdom 123 15 

Canada 111 13 

Australia/N.Z. 53 6 

Netherlands 22 3 

Denmark 13 2 

Germany 13 2 

Sweden 12 1 

Spain 11 1 

Switzerland 11 1 

Japan 10 1 

France 10 1 

  Number of  
studies 

Percent 

Norway 8 1 

Ireland 8 1 

Italy 7 

Finland 6 

Belgium 3 

Austria 2 

Estonia 1 

Greece 1 

Hungary 1 

Portugal 1 

Published during period 2000 – 2011. 
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The Wennberg International Collaborative 

www.wennbergcollaborative.org 

Causes of Variation 
Three Useful Categories: 

 

• Variation in effective care 

• Variation in supply sensitive care 

• Variation in preference sensitive care 
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October 2013 

tdi.dartmouth.edu 

The Dartmouth Atlas of Medicare  

Prescription Drug Use 

Use of beta-blockers 7-12 months following 
discharge for AMI (2008-10) 

92 %  or More   (0) 
84 %  to <  92 %   (42) 
76 %  to <  84 %   (164) 
68 %  to <  76 %   (86) 
Less than 68%   (13) 
Insufficient data   (1) 
Not populated 

Variation in effective care 
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Variation in Effective Care 

 

• The choice of service is dictated by strong evidence of 

effectiveness for almost all targeted patients. 

• The benefits almost always outweigh any adverse effects. 

• Risk adjustment is usually not necessary. 

• The right rate is usually obvious. 

 

 

Basic Science Knowledge 

Possibly Efficacious 

Proven Effective 

Partially  

Implemented 

Nearly completely Implemented 

18 

Domains of Effective Care 
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Health, Disease,  

and Treatments Uncertain 

Basic Science Knowledge 

Possibly Efficacious 

Proven Efficacious 

Partially  

Implemented 

Domains of Effective Care 

19 

Price-adjusted Medicare spending per beneficiary 
among hospital referral regions (2010) 

$10,420  to  13,830   (61) 
9,770  to <  10,420   (62) 
8,920  to <  9,770   (60) 
8,100  to <  8,920   (61) 
6,910  to <  8,100   (62) 

Not populated 
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Medical Discharges per 1,000 Medicare Enrollees 

(2005) 

275  to  402   (63) 
250  to <  275   (58) 
225  to <  250   (73) 
200  to <  225   (53) 
110  to <  200   (59) 
Not Populated 

Hip Fracture 

R2 = 0.06 

All Medical 

R2 = 0.54 
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Association between hospital beds per 1,000 and discharges per 

1,000 among Medicare Enrollees: 306 Hospital Regions 
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• Greater capacity leads to higher utilization of certain types of 

care. 

• Capacity is generally not located where needs are greater. 

• Supply-sensitive tends to have: 

– Weak evidence-base about which rate is right.   

– Care that occurs after first contact with health care system. 

• Often weakly associated with outcomes. 

• Is responsible for the majority of variation in spending in the 

Medicare population. 

 

Supply (or capacity) -Sensitive Care 

Preference-Sensitive Care  
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Susan Goodman Alkana 
Metastatic breast cancer develops 10 years after stage III 

diagnosis and treatment. 
(1946 – 2008) 

What the oncologist said in 2008: 
“I can provide you with life-prolonging treatment.” 

What the oncologist meant: 
“I can provide you with treatment that may extend your life 

for weeks or maybe months.” 

What Susie heard: 
“Just like when I was diagnosed 10 years ago, I will get 

treatment and most likely return to my usual life and to my 

home.” 

What the oncologist didn’t say: 
“The treatment is likely to make you feel even sicker than 

you do now.  You may not be able to live at home. The 

treatment may also shorten your life.  Your outcome is 

uncertain.” 

What Happened to Susie 
(1946 – 2008) 

She received cytotoxic chemotherapy: 
And, was hospitalized the next day with vomiting and 

dehydration. 

Her disease progressed and she developed a 

malignant pleural effusion: 
After 8 weeks of treatment, she was readmitted to the 

hospital. Her oncologist did not initiate further discussions 

about care options. 

She was sent next to a nursing facility: 
And, received weekly chemotherapy that left her unable to 

live independently. 

The night before she was transferred to a hospice 

center, she was short-of-breath from her effusion. 
Her oncologist performed a thoracentesis to drain the 

effusion.  She bled into her chest and died in the procedure 

room. 

She remained ill with poorly controlled pain.   
Her brother initiated discussions about palliative care. 
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Percent of patients (> age 65) with advanced cancer dying 

in the hospital, 2010 
(Adj. for age, sex, race, cancer type, chronic diseases) 

NCI Cancer Centers and Academic Medical Centers (non-NCI) 
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 Westchester Medical Center, NY 57.1 

Cedars-Sinai Med Ctr. LA, CA 51.9 

New York-Presbyterian Hospital 46.2 

Robert Wood Johnson Univ, NJ 42.4 

 

 

Yale-New Haven, CT 33.5 

Univ. Texas MD Anderson 24.5 

Johns Hopkins Hospital 23.7 

Evanston Northwestern, IL 18.7 

★ 

The Hospital where 
Susan Goodman Alkana 

received her care in the last  
 months of life. 
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Preference-Sensitive Care  

 

• Involves options with tradeoffs of benefits v. harms. 

• Scientific uncertainty is often substantial. 

• Physicians differ in their recommendations. 

• Patient and provider values (or utilities) are often different. 

• These are decisions that should be based on the patient’s 
own preferences.  Usually the physician recommends the 
decision. 

• Decision quality is improved through shared decision-
making and decision aids. 

 

 

30 

PSA Screening Benefits 

U.S. Preventive Services Task Force, 2014 
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PSA Screening Harms 

U.S. Preventive Services Task Force, 2014 

Percent of Male Medicare Beneficiaries Age 68-74 
Receiving PSA Testing among HRRs (2010) 

41 .8  to  58 .5   (61) 
36 .3  to <  41 .8   (61) 

29 .5  to <  36 .3   (60) 
20 .6  to <  29 .5   (62) 

3 .6  to <  20 .6   (62) 
Not populated 
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Knee Arthroplasty per 1,000 Medicare Beneficiaries 
Dartmouth Atlas Hospital Service Areas  

 (≥ age 65; 2007) 

An orthopedic surgeon’s perspective 
(N=1) 

“Joint arthroplasty has been shown to improve quality of life 
to a degree virtually unmatched by other medical 

interventions.” 

 

A Dartmouth orthopedic surgeon, friend, and colleague  

of David Goodman. 
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“In the best quality studies, an unfavourable pain 
outcome was reported in 9% or more of patients after hip 
and about 20% of patients after knee replacement.” 

 

Source: Beswick AD, et al. BMJ Open 2012;2:e000435.doi:10.1136/bmjopen-2011-
000435. 

Patients Knowledge of Outcomes 
(poor) 

• National survey of 2,575 adults > 40  yrs. who reported 
having discussed at least one of nine decisions in the past 
year. 

• For discussions regarding knee/hip replacement, the 
percent of patients with accurate knowledge about: 
– Pain relief after surgery – 28% 

– Months until usual activities are resumed – 39% 

– The percent of patients with complications – 46% 

– The percent of artificial joints lasting 20 years – 15% 

 

 Source: Fagerlin A, et al. Patient’s knowledge about 9 common conditions: The DECISIONS 
Survey. Med Decis Making 2010;30:35S-52S 
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“Provider-patient agreement was modest to poor 
regarding severity of the patient’s OA (osteoarthritis) 
and the expected benefits and risks of TKR (Total 
knee replacement).” 

 Source: Street RL, et al.  Arthritis and Rheumatism 2009; 61:100-107. 

Shared Decision Making 

Clinician Patient 

Options and  
Outcomes 

Values and 
Goals 

• Providing patients with unbiased information about care 
options, the chances of associated benefits and harms. 

• Eliciting patients’ values and goals. 

• Legitimizing  patients’ participation in decision making. 
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Shared Decision Making Clip 

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 

Shared decision making, 
decisions aids.  Better 
outcomes research. 
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 
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Dartmouth College 


