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hospital referral region. Yet only a small proportion—about 4%—of the variation in Medicare spending 
was associated with the regional variation in the prevalence of severe chronic illness (Figure 1.1).

If severity of illness does not account for the variation in care 
at different hospitals or in different regions, what does? The 
single most powerful explanation for the variation in how 
patients are treated is the fact that much of the care they 
receive is “supply-sensitive”; that is, the frequency with which 
certain kinds of care are delivered depends in large measure 
on the supply of medical resources available.

The effect of hospital bed supply on hospital use was first 
observed in the 1960s by health services researcher Milton 
Roemer, who coined the phrase, “A built hospital bed is a 
filled hospital bed.” i Since then, the Dartmouth Atlas Project 
has consistently confirmed “Roemer’s Law” with data show-
ing a positive association between the per capita supply of 
staffed hospital beds and the hospitalization rate for most 
medical (non-surgical) conditions (Figure 1.2). Admissions 
to intensive care units are correlated with the supply of ICU 
beds. Rates of diagnostic testing and imaging exams are cor-
related with the supply of the equipment that is needed to 
produce the tests.

The relationship between the supply of physicians and phy-
sician visit rates, particularly in those specialties focused 
on treating chronic illnesses, is similar to the relationship 
between bed supply and hospitalization rates. About half of 
the variation in the number of Medicare visits to cardiologists 
was associated with the per capita number of cardiologists 
in the region in 1996 (Figure 1.3). Such a relationship makes 
arithmetic sense; on average, regions with twice as many 
cardiologists per capita will have twice as many available visit 
hours. Since appointments to see physicians are generally 
fully booked, very few hours in the work week go unfilled. 
Therefore, available capacity governs the frequency of visits.

Resource capacity has a direct influence on the patient’s 
experience of medical care. The greater the supply of the 

i  Milton I. Roemer first posited Roemer’s law around 1960. In 1993, he reiter-
ated this observation in National Health Systems of the World, Volume Two 
(Oxford University Press): “The optimal supply of hospital beds needed by 
each country, for planning purposes, has been a subject of study and debate 
everywhere. If there is an assured payment system, it seems that almost any 
additional hospital beds provided will tend to be used, up to a ceiling not yet 
determined.”

Figure 1.1. The Relationship Between the 
Prevalence of Severe Chronic Illness and 
Medicare Parts A and B Reimbursements per 
Enrollee Among 306 Hospital Referral Regions 
(2000–01)

Figure 1.2. The Association Between Hospital Beds 
per 1,000 Residents (1996) and Discharges per 
1,000 Medicare Enrollees (1995–96)

Percent of Medicare Enrollees Who 
Had Chronic Illnesses and Were Within 

Two Years of Death (2000–01)
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resource, the more of that particular kind of care patients will get. Thus, in regions where there are 
more intensive care unit beds per Medicare beneficiary, the more often chronically ill Medicare patients 
will find themselves in the ICU. The more cardiologists per patient, the more often Medicare beneficia-
ries will see a cardiologist; and the more CT scanners available, the more CT scans they will receive. 
Conversely, in regions where there are relatively fewer medical resources, patients get less care.

Nationally, supply-sensitive care accounts for well over 50% of Medicare spending, but how much 
supply-sensitive care an individual patient is likely to receive depends upon where he or she lives 
and the hospital to which he or she is admitted. During the five-year period 2001–05, on average, 

patients with chronic illnesses living in the region using the 
least supply-sensitive care spent about 6.1 days in hospitals 
during their last six months of life, while those living in the 
region using the most supply-sensitive services spent an 
average of 21.9 days as inpatients during the last six months 
of their lives. How often chronically ill patients saw a physician 
during their last six months of life also varied substantially. In 
the region that used the most supply-sensitive care, terminal 
patients had an average of almost 60 visits during their last 
six months; in the lowest ranked regions, the average was 
about 15 visits.

Is more care better?

Most policy makers, physicians, and patients assume that 
more care is better care, and that patients living in regions 
where there are fewer resources available are undoubtedly 
being denied tests, hospitalizations, and treatments they 
need. Yet there are several reasons to think this is not the 
case. First, some of the most highly respected hospitals and 
health care organizations use relatively few resources and 
treat their chronically ill Medicare patients less intensely than 

Figure 1.3. The Association Between the Supply of 
Cardiologists per 100,000 Residents and Visits to 
Cardiologists per 1,000 Medicare Enrollees (1996)

other providers. For example, at Duke University Hospital, considered one of the best in the country, 
chronically ill patients dying between 2001 and 2005 spent, on average, only 3.4 days in the ICU in 
their last six months of life; while at the UCLA Medical Center, also considered one of the nation’s 
best hospitals, chronically ill patients spent, on average, more than 11 days in the ICU during the 
last six months of life. It is hard to imagine that the patients loyal to Duke were denied admission to 
the ICU, and there is no evidence to suggest that UCLA patients were sicker.

More to the point, do patients who receive more supply-sensitive care have better outcomes? 
Do they live longer? Do they have better quality of life? Such questions have received virtually 
no attention from academic medicine or from federal agencies, such as the National Institutes of 
Health, that are responsible for the scientific basis of medicine. With the exception of a few studies 
of chronic disease management, clinical research that might shed light on the question simply has 
not been done.

Cardiologists per 100,000 Residents (1996)
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In the absence of detailed, patient-level data, comparing outcomes among populations living in 
the 306 hospital referral regions in the United States and relating those outcomes to available 
resources has been the focus of Dartmouth researchers. Our studies consistently show that more 
resources and greater utilization of medical care do not result in better outcomes (Table 1.1).

Table 1.1. Dartmouth Studies Comparing Regional Differences in Spending and the Content, Quality, 
and Outcomes of Care

Higher spending regions compared to lower spending*

Health care resources 2 • Per capita supply of hospital beds 32% higher.

• Per capita supply of physicians 31% higher overall: 65% more medical specialists, 75% 
more general internists, 29% more surgeons, and 26% fewer family practitioners.

Content and quality of care 2, 3, 4 • Adherence to process-based measures of quality lower (quality worse). 

• Little difference in rates of major elective surgery.

• More hospital stays, physician visits, specialist referrals, imaging, and minor tests and 
procedures.

Health outcomes 5, 6 • Mortality over a period of up to five years slightly higher following acute myocardial 
infarction, hip fracture, and colorectal cancer diagnosis.

• No difference in functional status.

Physician perceptions of quality 7 • More likely to report poor communication among physicians.

• More likely to report inadequate continuity of patient care.

• Greater difficulty obtaining inpatient admissions or high quality specialist referrals.

Patient-reported quality of care 5 • Worse access to care and greater waiting times.

• No difference in patient-reported satisfaction with care.

Trends over time 6 • Although all U.S. regions experienced improvements in acute myocardial infarction survival 
between 1986 and 2002, regions with greater growth in spending had smaller gains in 
survival than those with lower growth in spending. 

Whether from the patient’s perspective (satisfaction, technical quality, health outcomes) or from 
physicians’ perspective (quality of communication among physicians, continuity of care), higher 
spending and greater use of supply-sensitive care is not associated with better care. The same 
findings hold true whether one looks at all Medicare beneficiaries and the comparisons are made 
across regions of differing spending levels (Table 1.1), or whether one looks only at patients with 
serious illnesses cared for at the major academic medical centers within the United States.8

* High and low spending regions were defined as the U.S. hospital referral regions in the highest and lowest quintiles of per capita Medicare spending 
as in Fisher, 2003. 2
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How can more care be worse?

The best explanation for the surprising finding that more care is associated with higher mortal-
ity is that all medical care poses some risk, and the more care a patient receives, and the more 
often he or she is hospitalized, the greater the risks. Where more resources are available, patients 
receive more care, and receiving more care increases the chances of errors being committed, and 
of patients being faced with complications. As care becomes more complex and more physicians 
become involved, it also becomes less clear who is responsible for each aspect of a patient’s care, 
making miscommunication and errors more likely. Our research also suggests that the technical 
quality of care, such as whether patients receive appropriate initial treatment for their heart attacks 
or timely preventive services, is somewhat worse in higher spending regions and hospitals where 
there are more medical resources available.2

Equally surprising is the finding that more care does not provide patients with greater satisfaction 
or improved functional status. To address questions about functional status (which is associated 
with quality of life) and patient satisfaction, we used the ongoing Medicare Current Beneficiary 
Survey. The results indicated no difference between regions in functional status or satisfaction. 
Oddly enough, patients living in the highest utilization regions—where there were more medical 
resources available—reported that they felt they had less access to care.

Studies comparing physicians’ perceptions of their ability to provide high quality care presented a 
similar picture. Physicians in higher spending regions were more likely to report that the continuity 
of their relationships with patients and their communication with other physicians was inadequate 
to support high quality care. On average, physicians in higher spending regions were more likely to 
report difficulty providing high quality care.7

This study on regional outcomes was repeated, restricting the analysis to patients who received 
their initial care at academic medical centers. The results were similar: academic medical centers 
in high spending, resource-rich regions provided more supply-sensitive services than those in low 
spending, comparatively resource-poor regions. For example, during the first six months following 
hip fracture, patients using academic medical centers in high spending areas had 82% more physi-
cian visits, 26% more imaging exams, 90% more diagnostic tests, and 46% more minor surgery 
than those in the lowest spending regions. Nevertheless, patients in high intensity academic medi-
cal centers had slightly higher mortality rates and worse quality scores.8

These findings all point to a troubling paradox: within the context of the U.S. health care delivery 
system, higher spending is associated with lower quality of care and, on average, slightly worse 
outcomes.

Understanding supply-sensitive care

If more care leads to lower satisfaction, lower quality scores and higher morbidity, why are physi-
cians and hospitals delivering so much of it? Why do patients consume so much of it? And why do 
policy makers support a care system so prone to overuse? In attempting to answer these ques-
tions, it is important to distinguish between what we know, based on completed research, and our 
theory of what explains the facts.
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The evidence:

Research extending over more than three decades establishes the following:

n  Hospitalizations for most medical (non-surgical) causes of admission, stays in intensive 
care units, visits to physicians, referrals to specialists, diagnostic tests, and use of home health 
agencies and long-term care facilities belong to the “supply-sensitive” category of care. 

n  The utilization of supply-sensitive services varies remarkably on a per capita basis among 
communities, largely independent of patient characteristics and illness; the variation has not 
been explained by variation in patient preferences for aggressive care, or by differences in 
malpractice environments.

n  The associations between supply of resources and utilization are strong; for hospitalization 
and physician services, half or more of the variation in utilization is explained by supply.

n  Supply-sensitive care accounts for well over half of Medicare spending, most going to patients 
with severe chronic illness; variation in spending for supply-sensitive care is the principle deter-
minant of variation in per capita Medicare spending among states and regions.

n  Greater per capita use of supply-sensitive care and more spending do not result in lower 
mortality or improved quality of life; nor do they lead to improvement in the quality of care as 
measured by standard technical process measures.

The theory:

The research findings suggest a likely explanation for the dramatic differences in spending across 
regions and the correlations with the supply of resources. Large-scale weaknesses in clinical 
science create a permissive clinical environment in which utilization is not constrained by evidence-
based medicine. As an example, the 2003 edition of the British Medical Journal’s Clinical Evidence 
Concise—which describes itself as “the international source of the best available medical evidence 
for effective health care”—contains not a single reference as to when to hospitalize patients with 
cancer, chronic lung disease, or heart failure, or when to schedule them for physician visits and 
revisits, all of which are examples of supply-sensitive care. Similarly, many so-called “minor” pro-
cedures that are performed with greater frequency on patients in high spending regions have little 
evidence to back them up. The use of vena cava filters to prevent pulmonary embolism, for exam-
ple, is almost entirely at the physician’s discretion. Compared to patients in low spending regions, 
patients in high spending regions where there are more specialists employing vena cava filters are 
more likely to have one inserted during a hospital stay. 

On the other hand, where clinical evidence is strong, the diagnosis is certain, and when doctors 
agree on the course of treatment, there is remarkably little variation from region to region. Hospi-
talization for hip fracture is one of the few clinical events determined by the incidence of illness, 
rather than the supply of resources. The explanation is straightforward; hip fracture is a serious, 
life-threatening condition. It is easily diagnosed, and everyone—physicians, patients, families, and 
insurance companies—agrees on the need for hospitalization. The incidence of hip fracture, not the 
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per capita supply of beds, drives the demand for hospitalization (Figure 1.2). Unfortunately, very few 
conditions correspond to the model where demand is dictated by the incidence of disease rather 
than the supply of resources.

In the absence of theories and evidence about what constitutes best practice, other factors drive 
clinical decisions. Foremost among them is the generally held assumption, common to both doctors 
and patients, that more frequent intervention constitutes better care: that whatever resources are 
available should be fully utilized in managing difficult illnesses. When providers and patients are 
working under this assumption, clinical decisions are inevitably influenced, sometimes uncon-
sciously, by the available supply of resources.

There is good evidence that this is what is going on in health care markets. In the 1980s and 1990s, 
Dartmouth researchers conducted a series of interviews with physicians working in hospitals within 
the Harvard academic medical system in Boston and at the Yale Medical Center in New Haven, 
Connecticut.9 Boston had many more beds per capita than did New Haven. Yet when Yale physi-
cians were asked if they felt they had to ration hospitalizations or ICU admissions, they reported 
there was no shortage of available beds. When physicians who had transferred from Boston to New 
Haven, and vice versa, were interviewed, they reported that there was no difference between the 
two institutions in terms of the availability of beds and their ability to admit patients. 

What this suggests is that physicians adapt their practice styles to the resources available, but they 
do so subliminally, in ways that even they are unaware of. But the resource availability in a com-
munity is largely determined by other factors: by decisions made by the hospital or hospitals where 
physicians admit patients. For their part, hospitals face financial incentives that generally reward 
expansion in high-margin services, such as interventional cardiology and intensive care, and the 
recruitment of additional procedure-oriented specialists. When there are more physicians relative 
to the size of the population served, physicians will see patients more frequently. When there are 
more specialists or hospital beds available, primary care physicians and other practitioners will 
learn to rely upon those specialists and use those beds. (It is more efficient from the primary care 
physician’s perspective to refer difficult cases to specialists or admit patients to the hospital than 
to try to manage them themselves in the context of office visits, for which payments have become 
relatively constrained.)

The consequence is that what may appear on the surface to be reasonable individual clinical deci-
sions on the part of doctors, and investment decisions on the part of hospitals, lead in aggregate 
to higher utilization rates, greater costs and, inadvertently, worse quality and worse outcomes. The 
key element of this theory is that because so many clinical decisions are in the “gray areas” of medi-
cine, where evidence is lacking (how often to see a patient, when to refer to a specialist, when to 
admit to the hospital, when an imaging test is necessary), any expansion of capacity will result in a 
subtle shift in clinical judgment toward greater intensity.
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Implications for patient preferences

What do patients want at the end of life? Do they want their physicians to do everything possible to 
extend life? Do they want more care? More invasive care? Research suggests that the care they get 
is not the care they want. The evidence comes from a large-scale intervention study funded by the 
Robert Wood Johnson Foundation.10 Patients, it turned out, generally preferred care that was less 
intense than what they received, even after extensive efforts were made by families, caregivers, 
and hospitals to establish what individual patients with high probability of dying actually preferred.

In a second phase of the study, researchers looked at interventions designed to reduce the mis-
match between what patients said they wanted in advance directives, and what they actually 
received in terms of care.ii The researchers assumed that information about patient prognosis and 
improved communication among patients, physicians, nurses, and family members would lead to 
end-of-life decisions that promoted patient preferences and autonomy. 

The study results were deeply disappointing. The conclusion, published in 1995, came as a shock 
to many advocates for reform of end-of-life care: 

 “ The . . . intervention failed to improve care or patient outcomes. Enhancing opportunities for 
more physician-patient communication, although advocated as the major method for improving 
patient outcomes, may be inadequate to change established practices. To improve the experi-
ence of the seriously ill and dying patients, greater individual and societal commitment and more 
proactive and forceful measures may be needed.” 

One mark of failure was the study’s lack of impact in improving compliance with the patient’s pref-
erence to die at home. Among the patients who indicated that they preferred to die at home, the 
majority—55%—actually died in the hospital. At the same time, those who wanted to die in the 
hospital often did not; less than half (46%) of those who preferred to die in the hospital actually did.iii 

But the chances of dying in the hospital varied strikingly among the five teaching hospitals, ranging 
from 26% to 66% of deaths.

A subsequent analysis provided an explanation for the variation. It showed that the supply of hos-
pital beds was highly correlated with the chance of dying in the hospital, even after elaborate steps 
had been taken to ensure that patient preferences were respected.iv

It is of course quite possible that patient preferences as stated at one point in time in the course of a 
serious illness might change; once death is near, a patient might become a strong advocate for the 

ii  Physicians in the intervention group received estimates of their patients’ likelihood of surviving for six months, as well as 
periodic reports on functional disability. The point was to make physicians aware of their patients’ poor prognosis and the 
need for advance planning. Specially trained nurses were part of the intervention. Their job was to make “multiple contacts 
with the patient, family, physician, and hospital staff to elicit preference, improve understanding of the outcomes, encourage 
pain control, and facilitate advance care planning and patient-physician communication.”

iii  The sample included 479 SUPPORT patients. 56% died in the hospital, 25% at home, 9% in a nursing home, 9% in a 
hospice, and 1% on the way to the hospital.

iv  Here we are using patient days of care as proxy for bed supply, assuming that beds are fully occupied.
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more-is-better assumption. At the minimum, however, we learned from the intervention study that 
patient preferences for place of death, stated at one point in time when they were already seriously ill 
from a condition that soon proved fatal, did not predict actual place of death. The available evidence 
thus suggests that patients may prefer a more conservative pattern of end-of-life care than they actu-
ally receive. The capacity of the local health care system often trumps patient preference.

Implications for evaluating efficiency in managing chronic illness

The overuse of acute care hospital v services is an important problem that demands public policy 
attention. Most of Medicare’s spending for the chronically ill pays for care delivered in acute care 
hospitals. Massive federal subsidies to promote the expansion of hospitals through the Hill-Burton 
program, easy financing of expansion projects through tax-free bonds and the stock market, strong 
philanthropic support, and generous reimbursements from public and private sector insurers have 
led to overcapacity in many regions of the country.

The clinical justification for this emphasis on “rescue” medicine in the acute care hospital rests on 
the assumption that more intensive management of patients with chronic illness results in better 
health outcomes. Yet as we have shown in this chapter, people with severe chronic illness who 
live in communities with more medical resources, and who consequently receive more intensive 
inpatient care, do not enjoy improved survival, better quality of life, or better access to care. They 
do, however, face a greater chance of dying in an intensive care unit rather than in hospice or at 
home, as most Americans say they would wish. It is also clear that, over the course of their lives, the 
care of people with severe chronic illnesses living in high resource, high utilization areas costs a lot 
more than the care that is provided to equally sick people who live in areas where resources such 
as hospital beds and medical specialists are more scarce, and where care is much less aggressive 
and intense.

The evidence that the outcomes and quality of care tend to be better in regions with low resource 
availability and low care intensity has important policy implications for health care reform. Hospitals 
and physicians serving low spending regions are not rationing care; rather, they are relatively more 
efficient, achieving equal and possibly better outcomes using fewer resources and spending fewer 
Medicare dollars. This concept of relative efficiency can be useful in evaluating the performance of 
both physicians and hospitals. By using the per capita spending of relatively efficient hospitals and 
regions as benchmarks, and their mix of resources as models for inefficient providers, it may be 
possible to create a new Medicare reimbursement system that would simultaneously bring down 
costs and improve the quality of care.

For example, the Dartmouth Atlas Project recently compared the performance of hospital referral 
regions in California in managing chronic illness over the last two years of life.11 On an illness-, age-, 
sex-, and race-adjusted basis, providers in the Sacramento region were relatively more efficient 
than those in the Los Angeles region. Medicare spending was 69% higher in Los Angeles than in 
Sacramento per beneficiary for patients with similar illnesses and levels of severity. Providers in Los 
Angeles used 61% more hospital beds, 128% more intensive care beds, and 89% more physician 

v  When we use the term “acute care hospital,” we are referring to general hospitals that provide a range of acute care 
services.




