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Susan Goodman Alkana 
(1946 – 2008) 

In Health Care, Is Geography Destiny? 



Measuring health is essential to building  
a healthy society  



County-level Estimates of Diagnosed Diabetes among Adults aged ≥ 20 years:  
United States 2011 



Measuring health is essential to building  
a healthy society  

Measuring health care is just as important. 

 

Medical care epidemiology 



1970: The world is perfect 



1973 - Hospital Service Areas in Vermont 

Wennberg J, Gittelsohn A. Small area variations in health care delivery. Science 1973;182:1102-8.  



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 and  

represents opportunities for improvement. 



Danish studies of health care variation 

pre 1990 

Authors Year Topic 

Jönsson (1) 
Silverberg 

1982 Admissions for ulcer 

Bernth-Petersen (2) 
Elsa Bach 

1983 Cataract surgery 

Kamper-Jorgensen (3) 1984 Admissions 

Andersen  (4) 
Madsen 
Loft 

1987 Hysterectomy 

1. Scandinavian J Social Med 1982;10:63-70.  
2. Acta Ophthalmologica 1983;61:397-405. 
3. CIBA Foundation Conference, London, 1984. 
4. Ugeskr Laeger 1987;149:2415-2419.  



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.  

 

1994 - 2015: 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. 



The world is perfect 

16 

But only to astronauts. 



Quality Dartboards for four large Northern New 
England hospital service areas: 
Under age 18 quality measures 



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

(Medicare beneficiaries) 

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 



Domains of Effective Care 

Basic Science Knowledge 

Possibly Efficacious 

Proven Effective 

Partially  

Implemented 

Nearly completely Implemented 



Health, Disease,  

and Treatments Unknowns 

Basic Science Knowledge 

Possibly Efficacious 

Proven Efficacious 

Partially  

Implemented 

Domains of Effective Care 



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

46 .5  to  69 .6 

39 .8  to <  46 .5 

32 .3  to <  39 .8 

22 .5  to <  32 .3 

4 .1  to <  22 .5 

Insufficient data 

Not populated 



PSA Screening Benefits 
 

• Possible benefits: 

– At best, 1 man in 1,000 avoids prostate cancer death because of 
screening.  
(Most cancers detected by screening would not cause a man harm during his lifetime.) 

• Expected harms: 

– For every 1,000 men who are screened with a PSA test: 

• 30 to 40 will experience erectile dysfunction or urinary 
incontinence due to treatment. 

• 2 will experience a serious cardiac event. (example: AMI) 

• 1 will develop a serious blood clot in his legs or lungs. 

– For every 3,000 men who care screened with a PSA test: 

• 1 will die from complications due to surgical treatment. 

 

 

 

 

U.S. Preventive Services Task Force, 2014 



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, but few patients live beyond a year.” 



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 with local 

anesthetic 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. 





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. 



Preference-Sensitive Care  

 

• Involves options with tradeoffs of benefits versus harms. 
• Scientific uncertainty is often substantial. 
• Physicians differ in their recommendations. 
• Patient and provider values (or utilities) differ from each 

other. 
• Usually the physician recommends an option. 
• These are decisions that should be based on the patient’s 

own preferences.  
• Decision quality is improved through shared decision-

making and decision aids. 
 

 



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. 

 



Preference 

Sensitive Care 

Effective Care Supply Sensitive Care 

Proportion of Medicare Spending Attributed to  

Each Category of Care  

Source: John E. Wennberg and Dartmouth Atlas 



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 



tdi.dartmouth.edu 

Relationship of Physician Supply to 

Population Need 

Neonatologists 

Relationship Between Newborn Need and Neonatologists  
Across 246 Neonatal Intensive Care Regions, U.S. 1996. 
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Goodman, et al.  Pediatrics, 2001. 



Relationship between the population (un)health index and  
acute care beds per 1,000 residents (2006) 

(obesity, smoking, unhealthy days, hip fractures, strokes) 

 R2 = 0.35 
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Hospital Beds (1996) vs. Adjusted Discharge Rates for 
Medical Conditions (1995-96) 

R 2  = 0.56 
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R2  = 0.49 
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Physician Supply and Physician Visits 
Cardiologists 



What are the benefits of greater capacity  
(supply & spending)? 
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Health Care Capacity (i.e. supply) 

Underserved 

Adequate 

Inefficient 
Harmful 



Is Greater Capacity Associated with Better Outcomes? 

Not reliably so. 
 

27 Day Adjusted Mortality 

by Quintile of Intensive Care Capacity  

Goodman, et al.  NEJM, 2002. 
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Quintile of Capacity 

Neonatologists 

Effective Inefficient 

Higher neonatologist capacity is not 

reliably associated with lower 

newborn mortality. 
 

27 Day Adjusted Mortality 

by Quintile of Intensive Care Capacity  





Capacity -- the local supply of resources 
Physician capacity and utilization 

Fisher ES et al. Ann Intern Med 2003 Feb 18; 138(4): 273-87, 288-98. 



Effective Care: Ratio of Rates in Highest vs Lowest Spending Regions 

1.00 1.5 2.0 0.5 2.5 3.0 

1.00 1.5 2.0 0.5 2.5 3.0 

Reperfusion in 12 hours for AMI 

Aspirin at discharge 
Aspirin at admission 

Beta Blocker at discharge 
Beta Blocker at admission 

Acute MI 

Mammogram, Women 65-69 

Flu shot during past year 
Pap Smear, Women 65+ 

Pneumococcal Immunization (ever)  

General Population 

Lower in High Spending Regions Higher in High Spending Regions 

ACE Inhibitor at discharge 



Supply-Sensitive Care : Highest vs Lowest Spending Regions 

1.00 1.5 2.0 0.5 2.5 3.0 

1.00 1.5 2.0 0.5 2.5 3.0 

Office Visits 

Initial Inpatient Specialist Consultations 
Inpatient Visits 

Physician Visits 

Lower in High Spending Regions Higher in High Spending Regions 

Electrocardiogram  
Tests and Procedures 

CT / MRI Brain 

Pulmonary Function Test 
Electroencephalogram (EEG) 

Discharges 

Inpatient Days in ICU or CCU 
Total Inpatient Days 

Hospital Utilization 

Feeding Tube Placement 
Emergency Intubation 

Procedures -- Last 6 months of life 



tdi.dartmouth.edu 

Summing up on supply sensitive care 

• The pitiful relationship between many types of capacity and population 
needs is well established.   

• There is good evidence that for many types of care, higher capacity is 
associated with higher utilization.  This includes effective use and overuse. 
 
Given that capacity is not located in accordance with need, it is untenable 
to argue (from a clinical – epidemiologist viewpoint) that: patient need -> 
utilization -> capacity.   

• 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 substantial portion of variation in spending. 

 

 



tdi.dartmouth.edu 

Is Capacity Destiny? 

No, but levels of capacity are strong, 

and often invisible currents, that 

health systems row with, or against. 



And the rest of the world? 

46 



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. 



The Wennberg International Collaborative 

www.wennbergcollaborative.org 
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First Open Registration Wennberg International Collaborative Meeting 
June 4 & 5, 2015 in Berlin 



41 years after the Wennberg’s Science paper 
Fall 2014 



Studies of Health Care Variation 
Stages of Development 

Exploratory studies 

Opportunistic 

Descriptive 

Atheoretical 

Cross-sectional 

Focus on utilization 
outcomes 

Causal studies 

Development of 
inferential models 

Shift to cohort and 
longitudinal analyses 

Outcomes also include 
health outcomes, cost, 
and/or resource 
inputs 

Established causal theories 

These may vary by 
clinical area and by 
health system. 

Causes are 
controversial because 
they are linked to 
accountability. 

Developed remedies 

Linked to causal 
theories 

Establishes the value 
of studies (finally) 

Requires continued 
surveillance of 
outcomes  

time 

Resistance & 
pushback 

Dissemination & 
transparency 




