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Abstract 

In 1996, the Dartmouth Atlas of Health Care pioneered the dissemination of policy-relevant population-based meas-
urement and analysis that revealed both weaknesses and opportunities in the United States health care system by 
focusing on regional and hospital variation in utilization, quality, and costs. Built on a growing foundation of peer-
reviewed research, the Atlas produced more than 40 reports over the next 25 years addressing a wide range of press-
ing health care problems. The project’s publications and website also provided regional and hospital-specific data to 
health systems, governmental jurisdictions, health care stakeholders, and the public. The Atlas’ methods and its con-
ceptual framework have been widely disseminated in North America and the United Kingdom, and, more recently, in 
Europe, South America, Asia, and Oceania. This paper discusses the origins of the Atlas from Dr. John Wennberg’s early 
studies, the scaling up of data, methods, and policy-relevant findings, and its incorporation into the more general 
fields of health services research, policy development, and clinical improvement.
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Introduction
In 1996, the Dartmouth Atlas of Health Care pioneered 
the dissemination of policy-relevant population-based 
measurement and analysis that revealed both weak-
nesses and opportunities in the United States health care 
system by focusing on regional and hospital variation in 
utilization, quality, and costs. Built on a growing founda-
tion of peer-reviewed research, and with support from 
the Robert Wood Johnson Foundation (Princeton, New 
Jersey, USA), the Atlas produced more than 40 reports 
over the next 25 years addressing a wide range of press-
ing health care problems. The project’s publications and 
website also provided regional and hospital-specific data 
to health systems, governmental jurisdictions, health 
care stakeholders, and the public. The Atlas’ methods 

and its conceptual framework have been widely dissemi-
nated in North America and the United Kingdom, and, 
more recently, in Europe, South America, Asia, and Oce-
ania. This paper discusses the origins of the Atlas from 
Dr. John Wennberg’s early studies, the scaling up of data, 
methods, and policy-relevant findings, and its incor-
poration into the more general fields of health services 
research, policy development, and clinical improvement.

The context
In the middle to late twentieth century, health care in 
the U.S. was both highly successful and deeply troubled. 
Major advances in biomedicine—including new surgi-
cal techniques, medical treatments, and prescription 
drugs—held great promise for reducing the burden of 
disease for patients with a host of acute and chronic con-
ditions. However, access to these advanced services was 
uneven, frequently expensive, and often only available in 
hospitals, which varied widely in accessibility, cost, and 
quality [1].
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The advent of Medicare in 1965 provided insurance 
for the aged, and in 1966, Medicaid provided increas-
ingly comprehensive coverage for the low-income popu-
lation. At the same time, Congress sought to speed the 
dissemination of biomedical discoveries. The basis for a 
new initiative, Regional Medical Programs (RMPs), was 
the 1964 report of the President’s Commission on Heart 
Disease, Cancer and Stroke, which recommended a pro-
gram “designed to bring together the best in medical care 
and the best in medical research, region by region across 
the nation… It will make available to every doctor in the 
country the newest and most effective diagnostic meth-
ods and the most promising methods of treatment. It will, 
in effect, link every private doctor and every community 
hospital to a national—and indeed worldwide—network 
transmitting the newest and best in health service” [2]. 
In 1965, Congress authorized and appropriated federal 
funding for the creation of RMPs to develop these net-
works [3], and Dr. John “Jack” Wennberg became the 
director of the Northern New England RMP, based at the 
University of Vermont in Burlington.

Small area analysis and the origins 
of the Dartmouth Atlas
Much of the basis of the Dartmouth Atlas of Health 
Care—both fundamental themes and methodology—
originated in Dr. Wennberg’s early studies in New Eng-
land, first in Vermont, and later in the states of Maine 
and Rhode Island and the cities of Boston, Massachusetts 
and New Haven, Connecticut.

A novel approach
Charged with designing a plan to meet the health needs 
of the population of Vermont, Dr. Wennberg relied on 
his training in epidemiology “to provide population-
based information about the distribution of health care 
resources and the utilization of services among Ver-
mont communities” [4]. In their first small area analysis, 
published in Science in 1973, Dr. Wennberg and his co-
author Dr. Alan Gittelsohn defined 13 “hospital service 
areas” in Vermont, grouping towns together according 
to the hospital most frequently used by the towns’ resi-
dents, and assembled data from various sources—includ-
ing hospital discharge abstracts, surveys of hospitals and 
health care agencies, and Medicare Part B reimburse-
ment claims (medical claims for inpatient clinician and 
outpatient professional services)—to characterize the 
medical care experience of the population of each area 
[5]. This approach foreshadowed the later development 
in the 1990s of hospital service areas and hospital refer-
ral regions nationwide by the Dartmouth Atlas project as 
the areal units for measuring and comparing per capita 

resource inputs, utilization, and outcomes across health 
care market areas.

Emerging themes
Several of the key premises that form the core of the 
Dartmouth Atlas project are supported by Dr. Wenn-
berg’s early research and have been replicated across var-
ied populations using many different research designs.

• Much of the observed variation in health care across 
areas is “unwarranted.” The expectation for the first 
study of Vermont, a small, largely rural, demographi-
cally homogeneous state, was that small area analy-
sis would reveal widespread underservice. Instead, 
the researchers found large variations in most of 
the measures they studied—hospital and nurs-
ing home admissions, surgical procedures, health 
care resources, and expenditures per capita—across 
the hospital service areas. These variations did not 
appear to reflect differences in the needs of the pop-
ulation, but rather professional uncertainty about 
when to use a particular kind of service, which in 
turn was linked to a lack of clinical trials providing 
evidence regarding the outcomes of treatment. In 
other words, the variations appeared to be “unwar-
ranted”; not based on either patient need or informed 
demand, or on evidence regarding effectiveness [5].

• In the absence of evidence supporting a clearly supe-
rior intervention, variation in care often reflects phy-
sician preferences without accounting for the pref-
erences of informed patients. Follow-up studies in 
Maine verified that the unwarranted variation phe-
nomenon was not unique to Vermont [6] and led 
to a collaboration with local physicians in Maine to 
attempt to understand the decision-making pro-
cesses that led to the large differences in surgery rates 
between communities. The group uncovered two 
competing theories on the reasons for recommend-
ing surgery: the preventive theory, or operating early 
in the course of an illness to prevent poor outcomes 
in the future; and the quality of life theory, or control-
ling symptoms and improving wellbeing while avoid-
ing possibly unnecessary surgery. While the collabo-
ration was focused on treatment options for benign 
prostatic hyperplasia (including watchful waiting and 
open or transurethral prostatectomy), subsequent 
research found similarly high variation for many 
surgical procedures that could not be explained by 
patient-related factors. These included tonsillectomy, 
hysterectomy, hip replacement, carotid endarter-
ectomy, and back surgery, to name a few [7, 8]. This 
work brings to light the importance of involving the 
patient in decision-making for “preference-sensitive” 
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conditions—those for which more than one treat-
ment option exists and there are significant trade-
offs affecting quality and/or length of life—especially 
in  situations where evidence regarding outcomes is 
scarce and surgical mortality rates might be high [9].

• Local supply of resources is an important driver of 
utilization. The Vermont study noted the correla-
tions between the differences in utilization rates and 
the local supply of physicians providing a given ser-
vice. Later research comparing academic medical 
centers in the cities of Boston (Harvard, Tufts, and 
Boston University hospitals) and New Haven (Yale-
New Haven Hospital) supported and expanded upon 
this finding. There was widespread agreement that 
these prestigious academic medical centers delivered 
high-quality care based on the best available scien-
tific evidence. Despite this consensus, Dr. Wennberg 
revealed in a 1984 paper in Health Affairs that physi-
cians in Boston used twice as many resources in car-
ing for their patients than did those in New Haven 
[10]. A subsequent study revealed that “[m]ost of the 
extra beds [used in Boston] were invested in higher 
admission rates for medical conditions in which the 
decision to admit can be discretionary” [11]. The idea 
that the availability of extra beds in Boston might, 
in and of itself, lead to an increase in discretionary 
admissions was not a new one; Milton Roemer had 
observed as early as the 1960s that available hospital 
beds will tend to be used, no matter how many beds 
there are [12]. The research group came to call this 
type of care—care whose frequency of use is deter-
mined not by scientific evidence, or even local medi-
cal opinion, but by the availability of resources—
“supply-sensitive.”

• More health care might not be better. One important 
outcome—age-adjusted mortality—was not bet-
ter for Vermont residents living in areas with more 
health care resources and higher spending for hos-
pital and physician services. There was also virtually 
no difference in age, sex, and race standardized mor-
tality rates among the residents of Boston and New 
Haven [13]. The mechanisms by which more medi-
cal care has the potential to lead to harm include 
lower diagnostic thresholds leading to more labeling 
of people as having a disease; more treatment of 
clinically detected conditions that might never have 
caused harm; and more distraction and potential for 
adverse events and mistakes [14]. Unnecessary treat-
ment has potentially negative consequences for both 
patients (e.g., iatrogenic illness, poor outcomes) and 
for the larger health care system (e.g., waste, inequity 
in spending and resource allocation). In the face of 
these possibilities, Dr. Wennberg and his colleagues’ 

studies demonstrated that that more health care is 
not necessarily better, and, in some instances, it is 
worse.

The first Dartmouth Atlas
The election of President Bill Clinton in 1992 gave rise 
to the expectation of health care reform, and Dr. Wenn-
berg’s Dartmouth research team anticipated the need 
for accurate, objective data demonstrating the impact 
of the new legislation on the U.S. health care system, 
both as a whole and at the regional level. Using national 
Medicare datasets and the methods of small area analy-
sis developed during the 1970s and 1980s seemed ideal 
for this undertaking. With the support of the Robert 
Wood Johnson Foundation, work began to create health 
care market areas for the nation and to define a set of 
indicators—including spending, supply, and utilization 
variables—that could be measured before and after the 
implementation of health care reform.

Definition of Atlas regions
The team defined 3436 hospital service areas (HSAs) by 
assigning ZIP (postal) codes to the hospital area where 
the greatest proportion of their Medicare residents were 
hospitalized. These areas were further grouped into 306 
“hospital referral regions” (HRRs) in order to create 
larger, self-contained markets for tertiary medical care, 
such as major cardiovascular surgery and neurosurgery 
(Fig.  1). The smaller HSAs provided greater population 
and provider specificity, particularly when the area con-
tained only a single hospital. This was rarely the case in 
urban settings, where populations often crossed HSA 
boundaries for inpatient care. Focusing on the larger 
HRRs reduced the likelihood that a significant proportion 
of the resources and services used to care for patients liv-
ing there were being delivered at facilities outside the 
region.

Data sources
Research data available from Medicare, the federal health 
insurance plan that covers nearly every U.S. resident age 
65 and over, was determined to be the best source of 
data for the project; while this would restrict the study 
to elderly patients, there was—and remains today—no 
counterpart to this database for the general population. 
Medicare claims data, along with data on the supply of 
hospital beds, employees, and nurses from the Ameri-
can Hospital Association and on the physician workforce 
from the American Medical Association, were the foun-
dation of the first Dartmouth Atlas of Health Care.
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Atlas themes
Though the Clinton health plan failed to pass, the first 
Atlas was nevertheless published in 1996 [15]. The 
national edition focused on data at the HRR level and was 
accompanied by nine regional volumes reporting local 
data for HSAs. This Atlas brought together and expanded 
upon the themes of unwarranted variation developed 
in earlier variation studies. The question of “which rate 
is right?” remained central, for both the allocation of 
resources and the utilization of care. The effect of capac-
ity on utilization was explored in depth, demonstrating 
the relationship between a higher supply of resources and 
greater use of care—especially supply-sensitive care—at 
the national level. For preference-sensitive surgery, the 
Atlas uncovered marked variation and advocated for the 
patient to be fully informed and empowered to make the 
choice to undergo or forego a procedure in  situations 
where the available treatment options have varying risks 
and benefits. Variation in the use—and frequent under-
use—of medical care services that have been shown to be 
effective at improving outcomes, such as mammography 
for women over age 50, was also presented. Ironically, 

many of the regions with high utilization of supply-sen-
sitive care had low rates of use of effective care. Atten-
tion was also given to the “is more better?” question: 
whether outcomes—primarily mortality—were better in 
regions with high capacity and high costs. Finally, issues 
of equity and fairness were raised, as higher health care 
costs in high-intensity regions meant the transfer of fed-
eral health care dollars from low-use to high-use regions; 
in effect, residents of regions with lower utilization subsi-
dize the care of patients in high-use ones, despite the lack 
of evidence that medical needs or patient preferences dif-
fer significantly across regions.

The first Dartmouth Atlas was largely descriptive, 
using relatively simple methods of indirect adjustment 
for population demographics and, for Medicare reim-
bursement measures, regional differences in prices. It 
introduced the distribution graph, which shows both the 
overall variation for the measure in question and whether 
this variation is caused by a few outliers or is perva-
sive and widespread across regions (Fig.  2), and which 
has become a signature feature of the Dartmouth Atlas. 
Future reports would build upon the themes synthesized 

Fig. 1 Dartmouth Atlas hospital referral regions. The Dartmouth Atlas of Health Care developed 306 hospital referral regions, or regional health care 
markets for tertiary medical care, in the early 1990s. Each region contained at least one hospital that performed major cardiovascular procedures 
and neurosurgery. Hospital referral regions were defined by assigning hospital service areas to the region where the greatest proportion of major 
cardiovascular procedures were performed, with minor modifications to achieve geographic contiguity, a minimum population size of 120,000, and 
a high localization index; most of the care delivered to patients living in the region occurred within the region
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in the first Atlas, adding new measures and developing 
more sophisticated methods, while continuing to return 
to the core questions. Which rate is right? How much is 
enough? And what is fair?

Expanding the scope
In the two decades following the publication of the ini-
tial Dartmouth Atlas of Health Care, the research team 
at Dartmouth, along with many outside collaborators, 
has produced almost 50 additional reports of varying 
length and breadth (Table  1). Some have focused on 
specific clinical topics, including but not limited to car-
diovascular and vascular disease, musculoskeletal con-
ditions, diabetes, obesity, cancer, and neonatal intensive 
care. Others have taken advantage of more recently 
available Medicare claims files to expand both the pop-
ulations and the topics under study. For example, the 
availability of 100% samples of all claims for Medicare 
beneficiaries, including clinician claims, has allowed 
robust measurement of utilization and spending at the 
hospital level. Hospital-specific data is more actionable 
and demonstrates that, even within extremely localized 
areas such as one city, variation across providers can be 
quite high (Fig. 3) [16]. In another example, the release 
of the Medicare Part D prescription drug program’s 

claims database allowed a deep exploration of prescrip-
tion pharmaceutical use by Medicare beneficiaries [17].

The Atlas project has also taken advantage of data-
bases other than Medicare to report on variation in 
non-elderly populations, including commercial insur-
ance claims, state and regional all-payer databases, and 
Medicaid (the federal insurance program covering low-
income residents) claims. These reports have shown 
that unwarranted variation is by no means a phenom-
enon that occurs only among the elderly; if anything, 
variation is higher outside of the context of Medicare’s 
relatively uniform coverage and regulated environment. 
Efforts to uncover unmeasured confounders that might 
indicate that observed variations are warranted have, 
time and again, failed to produce evidence to refute 
some of Dr. Wennberg’s earliest assertions: capac-
ity, once built, will be used; and local medical culture, 
rather than patient needs or preferences, is a significant 
driver of utilization.

The role of public reporting
The Centers for Medicare and Medicaid Services 
(CMS) actively promotes the use of Medicare datasets 
for research and also allows the identification of hos-
pitals by name. In 2006, Dr. Wennberg and colleagues 
published the first Atlas with hospital-specific meas-
ures for patients with severe chronic illness. Because 
the possibility of confounding by patient selection is 
much higher for hospitals than regions, the Atlas team 
developed a novel method of risk adjustment by defin-
ing decedent cohorts with chronic illness and then 
measuring utilization in the last 6–24 months of life. 
Patients in these cohorts had at least one of eleven seri-
ous chronic conditions shown to have a high probabil-
ity of death in the hospital; in turn, the prevalence of 
each of these conditions, determined by the final hos-
pital admission prior to death, was used to adjust for 
difference in case mix across hospital cohorts. Utiliza-
tion rates were also adjusted for patient age, sex, and 
race [18, 19]. At both the regional and hospital level, 
the patterns of care for patients in the last 24 months of 
life are highly correlated with those for chronic illness 
cohorts measured prospectively. Despite this strict risk 
adjustment, hospital-specific measures of end-of-life 
inpatient and intensive care unit utilization, imaging, 
testing, and physician visits varied markedly. This and 
subsequent hospital-specific reports received high lev-
els of stakeholder and media attention because of the 
questions they raised about the intensity and quality of 
care delivered at well-known hospitals. Today, public 
reporting of hospital performance is routinely available 
from CMS and other health care payers.

Fig. 2 Distribution graph. The Dartmouth Atlas of Health Care 
developed the distribution graph to show the variation of a particular 
measure across health care market areas or hospitals. It shows 
both the overall variation and whether it is caused by a few outliers 
or is widespread across the studied population. In this example, 
the dispersion is not caused by outliers, but rather is widespread. 
Each dot represents one of 306 hospital referral regions in the 
United States. From Wennberg JE, Cooper MM, Bubolz TA, et al. The 
Dartmouth Atlas of Health Care 1998. Chicago, IL: American Hospital 
Publishing, Inc.; 1998
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The Atlas research engine
The use of non-traditional methods of communicat-
ing research findings, such as the Dartmouth Atlas, has 
raised legitimate questions regarding the validity of the 
methods and the reported findings. The Dartmouth 
Atlas team is led and staffed by academic researchers, 
and the Atlas findings are supported by several hundred 
peer-reviewed and published papers [20]. This vigor-
ous research activity was continuously supported by the 
primary funder of the Atlas, the Robert Wood Johnson 
Foundation, and numerous other sources of research 
funding (past and current) including the National Insti-
tutes of Health, the Health Resources and Services 
Administration, the Agency for Healthcare Research and 
Quality, the Charles H. Hood Foundation, the Anthem 
Foundation, and the California HealthCare Foundation. 
The project continues to support non-Atlas researchers 
by freely offering on its website HSA, HRR, and hospital-
level datasets that span the period 1992–2019.

Developing policy and clinical remedies
The Dartmouth Atlas, along with the rest of Dr. Wenn-
berg’s variation studies, demonstrated the existence of 
unwarranted variation beyond any reasonable doubt. 
As early as the mid-1970s, policy proposals were under 
development to address the myriad issues causing these 
variations: scientific uncertainty regarding the risks and 
benefits of common surgical procedures and the result-
ing inability of patients to make fully informed choices 

[21]; the lack of an infrastructure to support shared deci-
sion-making, even were the evidence available [22]; the 
lack of a systematic process to measure the performance 
of hospital markets against benchmarks for efficient utili-
zation of resources [10]; and payment models that lead to 
disorganized, fragmented care and reward the provision 
of high-cost services without regard for outcomes [23].

Federal legislative remedies have met with mixed suc-
cess. Seemingly benign propositions—like the idea that 
outcomes research should be funded in order to establish 
the scientific basis and practice guidelines for medical 
care—often fell victim to the American political process, 
with provisions that might actually impact health care 
practice being removed in order to appease constituen-
cies who benefit from the status quo [24, 25]. Despite 
these lobbying efforts, this remains an area of active and 
productive clinically-relevant research. Other legislation 
established Medicare demonstration projects to tackle 
the various causes of unwarranted variation, notably Sec-
tion  646 of the Medicare Prescription Drug, Improve-
ment, and Modernization Act of 2003. This provision 
authorized CMS to create “Comprehensive Centers for 
Medical Excellence” to “develop and test a comprehensive 
approach for reducing medical errors, involving patients 
in the choice of preference-sensitive care, and improving 
management of chronic illness… [d]emonstration pro-
jects could develop new payment methodologies that will 
promote the integration of the various components of the 
health care delivery system and result in shared savings 

Fig. 3 Medicare spending per decedent during the last 2 years of life for patients with at least one of nine chronic conditions among Los Angeles 
hospitals (deaths occurring 2001–05). Each dot represents one of 48 hospitals in the Los Angeles hospital referral region. The table accompanying 
the figure gives the rates for the two hospitals with the highest spending; the hospital located at the 75th percentile; the average for all included 
Los Angeles hospitals; the hospital at the 25th percentile; and the two lowest Los Angeles hospitals. Medicare reimbursement rates for the care of 
patients who were in their last 2 years of life varied more than twofold across Los Angeles. Adapted from Wennberg JE, Fisher ES, Goodman DC, 
Skinner JS, Bronner KK, Sharp SM. Tracking the Care of Patients with Severe Chronic Illness: The Dartmouth Atlas of Health Care 2008. Lebanon, NH: 
The Dartmouth Institute for Health Policy & Clinical Practice; 2008
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that can be used to further improve care” [26]. Explicitly 
based on Dr. Wennberg’s body of research, this provision 
provided an important foundation for the next round of 
health reform legislation.

Heightening the impact
The election of President Barack Obama in 2007 provided 
another opportunity for national health care reform. In 
anticipation, the Dartmouth research team summarized 
the major findings and policy implications from its dec-
ades of research on unwarranted variations in a white 
paper, “An Agenda for Change: Improving Quality and 
Curbing Health Care Spending. Opportunities for Con-
gress and the Obama Administration” [27]. The report 
identified the following shortcomings in the U.S. health 
care system:

• “disorganized, poorly coordinated, and inefficient 
care that results in the underuse of effective medi-
cal interventions and the overuse of physician visits, 
consultations, hospitalizations and stays in intensive 
care units, particularly in treating chronic illness;

• clinical decisions that fail to adequately take patient 
preferences into account, resulting in unnecessary, 
unwanted elective surgery;

• poor clinical science;
• workforce policies that have resulted in an undersup-

ply of primary care physicians, and an oversupply of 
physician specialists; and

• insurance markets that are ill equipped to address 
unwarranted geographic variation in health care 
delivery because the prices of premiums in any given 
region are not closely linked to the local cost of medi-
cal care.”

The report advocated for the federal government to 
develop a comprehensive approach to creating organ-
ized systems of care, establish a physician workforce 
policy that supports the goals of organized care, require 
informed patient choice and shared decision-making, 
and fund research to provide the scientific basis for cost-
effective care.

The Patient Protection and Affordable Care Act (or 
ACA) passed in 2010. While much of the focus has been 
on providing health insurance coverage for the uninsured 
and reforming the insurance market, it also included pro-
visions targeting the shortcomings identified in the white 
paper. New models of health care delivery are intended 
to provide financial incentives for delivering organized 
care, including the creation of “accountable care organi-
zations” to take responsibility for the quality and costs of 
care for their patient populations; primary care “medi-
cal homes” to promote care management rather than 

high-priced procedures; and bundled payments con-
solidating all of the services required for an episode of 
care—physician, hospital, and post-acute services—into 
a single payment in order to encourage the various pro-
viders to work together [28]. The Patient-Centered Out-
comes Research Institute was created, with a mandate to 
“improve the quality and relevance of evidence available 
to help patients, caregivers, clinicians, employers, insur-
ers, and policy makers make better-informed health deci-
sions” [29]. The ACA also established a national health 
workforce commission, though it never received funding 
[30].

Other priorities outlined in the white paper and other 
policy studies did not fare as well. Shared decision-
making, while promoted in various provisions, is not 
required. Other than those provided by the Dartmouth 
Atlas, routine reports monitoring the performance of 
local health care systems and comparing them to bench-
marks of quality and efficiency have yet to emerge. Limits 
on resource allocation and spending, including transfer 
payments from more efficient, low-use regions to high-
use ones, have also not been enacted. Though the ACA 
attempted to address some of the problems raised by Dr. 
Wennberg and the Dartmouth research team, the federal 
government has not, to date, developed a comprehensive 
plan to take on the fundamental drivers of unwarranted 
variation in health care. Nevertheless, both clinical 
improvement and innovation in financing and service 
delivery have been stimulated and guided by the Atlas 
and associated research.

International dimensions
As the Atlas project’s activities matured in the past 10 
years, and its ideas and methods became increasing 
incorporated into the “mainstream” of U.S. health care 
research, policy development, and innovation, Atlas fac-
ulty looked beyond the U.S. borders at efforts to meas-
ure population-based health care in other high-income 
countries. In 2010, with the exception of Canada and the 
United Kingdom, there were very few attempts to meas-
ure health care at the scale of delivery—small areas for 
primary and hospital care, and larger regions for tertiary 
care [31]. Measurement at the hospital level was rare, 
and outside the U.K and in Germany, there was virtually 
no public reporting. To assist in accelerating the devel-
opment of the field—in the publication of both Atlases 
and foundational research—Dr./Prof. David Goodman of 
Dartmouth and Prof. Gwyn Bevan of the London School 
of Economics convened a new research forum, the 
Wennberg International Collaborative (https:// wennb 
ergco llabo rative. org) that has held regular research and 
policy meetings that have attracted attendees from every 
continent. This collaborative continues to be active in 

https://wennbergcollaborative.org
https://wennbergcollaborative.org
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developing and disseminating policy-relevant popula-
tion-based research within and across countries.

Today and tomorrow
Nearly 60 years after the publication of Dr. Wennberg’s 
original paper in Science, the paradox of success and 
troubling problems continues in U.S. health care; great 
leaps forward have been made in managing and curing 
disease, but these advances are often expensive and not 
necessarily accessible to those with the greatest need. 
Moreover, significant amounts are still spent on care that 
patients, if fully informed, might neither need nor want. 
But there are reasons for optimism. Ideas that were revo-
lutionary when Dr. Wennberg began his work—that high 
expenditures and utilization do not necessarily indicate 
medical need, that the patient should play a central role 
in decision-making, and that spending more and doing 
more do not always lead to better health outcomes—are 
widely accepted in the health policy debate. Research 
teams in other countries have begun to examine regional 
variations in their own market areas and to address issues 
specific to their health systems.

The Dartmouth Atlas continues to produce its annual 
database, and future reports are planned that will explore 
racial and ethnic disparities in health care as well as the 
COVID-19 pandemic. As these reports will continue to 
demonstrate, the influence of geography in health and 
health care has only become more important.

Summary
The Dartmouth Atlas of Health Care synthesizes nearly 
five decades of research on the causes and consequences 
of geographic and hospital variations in health care 
delivery in the United States. These variations are often 
unwarranted, reflecting neither patient need nor demand, 
and are instead driven by external factors such as phy-
sician preferences and the local supply of resources. 
Unnecessary treatment has negative consequences for 
patients, populations, and health care systems in the 
form of potential adverse outcomes, waste, and inequity. 
The project has impacted not only the health care debate 
in the United States, but also in other countries where 
similar efforts to measure health care across populations 
and providers are now under way.

Authors’ contributions
The authors read and approved the final manuscript.

Funding
David Goodman was a founding investigator of the Dartmouth Atlas and 
served over the next 25 years as investigator, author, and more recently, 
principal investigator. Kristen Bronner has been a member of the Dartmouth 
Atlas team since 1995. The authors did not receive support from any organi-
zation for the submitted work. No funding was received to assist with the 

preparation of this manuscript. David Goodman is an honorary member of the 
Editorial Board.

Declarations

Competing interests
The authors declare that they have no competing interests.

Received: 3 May 2022   Accepted: 12 July 2022

References
 1. Stevens RA (1996) Health care in the early 1960s. Health Care Financ Rev 

18(2):11–22 PubMed PMID: 10167851; PMCID: PMC4193636
 2. The President’s Commission on Heart Disease, Cancer and Stroke (1964) 

A National Program to conquer heart disease, cancer and stroke. U.S. 
Government Printing Office, Washington, D.C

 3. National Library of Medicine. Regional Medical Programs: Brief History 
[cited 2022 March 29]. Available from: https:// profi les. nlm. nih. gov/ spotl 
ight/ rm/ featu re/ brief histo ry

 4. Wennberg JE. Wennberg Anthology: An Introduction [cited 2022 March 
29]. Available from: http:// wennb ergan tholo gy. org

 5. Wennberg JE, Gittelsohn A (1973) Small area variations in health care 
delivery: a population-based health information system can guide plan-
ning and regulatory decision-making. Science. 182(4117):1102–1108. 
https:// doi. org/ 10. 1126/ scien ce. 182. 4117. 1102

 6. Wennberg JE, Gittelsohn A (1975) Health care delivery in Maine I: patterns 
of use of common surgical procedures. J Maine Med Assoc 66(5):123–30, 
49 PubMed PMID: 1141757

 7. Wennberg JE, Barnes BA, Zubkoff M (1982) Professional uncertainty and 
the problem of supplier-induced demand. Soc Sci Med 16(7):811–824. 
https:// doi. org/ 10. 1016/ 0277- 9536(82) 90234-9 PubMed PMID: 7100999

 8. Birkmeyer JD, Reames BN, McCulloch P, Carr AJ, Campbell WB, Wenn-
berg JE (2013) Understanding of regional variation in the use of surgery. 
Lancet. 382(9898):1121–1129. https:// doi. org/ 10. 1016/ s0140- 6736(13) 
61215-5 PubMed PMID: 24075052; PMCID: PMC4211114

 9. Wennberg JE. The Prostate Papers: Outcomes Research and the Pathway 
to Shared Decision Making [cited 2022 March 30]. Available from: http:// 
wennb ergan tholo gy. org/ the- prost ate- papers- outco mes- resea rch- and- 
the- pathw ay- to- shared- decis ion- making/

 10. Wennberg JE (1984) Dealing with medical practice variations: a proposal 
for action. Health Aff (Millwood) 3(2):6–32. https:// doi. org/ 10. 1377/ hltha 
ff.3. 2.6 PubMed PMID: 6432667

 11. Wennberg JE, Freeman JL, Culp WJ (1987) Are hospital services rationed 
in New Haven or over-utilised in Boston? Lancet. 1(8543):1185–1189. 
https:// doi. org/ 10. 1016/ s0140- 6736(87) 92152-0 PubMed PMID: 2883497

 12. Roemer MI (1961) Bed supply and hospital utilization: a natural experi-
ment. Hospitals. 35:36–42 PubMed PMID: 14493273

 13. Wennberg JE, Freeman JL, Shelton RM, Bubolz TA (1989) Hospital use 
and mortality among Medicare beneficiaries in Boston and New Haven. 
N Engl J Med 321(17):1168–1173. https:// doi. org/ 10. 1056/ nejm1 98910 
26321 1706 PubMed PMID: 2677726

 14. Fisher ES, Welch HG (1999) Avoiding the unintended consequences of 
growth in medical care: how might more be worse? JAMA. 281(5):446–
453. https:// doi. org/ 10. 1001/ jama. 281.5. 446 PubMed PMID: 9952205

 15. Wennberg JE, Cooper MM, Bubolz TA, Fisher ES, Gittelsohn A, Good-
man DC, Mohr JE, Poage JF, Sharp SM, Skinner JS, Stukel TA (1996) The 
Dartmouth Atlas of health care in the United States. American Hospital 
Publishing, Inc., Chicago

 16. Wennberg JE, Fisher ES, Goodman DC, Skinner JS, Bronner KK, Sharp 
SM (2008) Tracking the care of patients with severe chronic illness: the 
Dartmouth Atlas of health care 2008. The Dartmouth Institute for Health 
Policy & Clinical Practice, Lebanon

 17. Munson JC, Morden NE, Goodman DC, Valle LF, Wennberg JE, Bronner 
KK (2013) The Dartmouth Atlas of medicare prescription drug use. The 
Dartmouth Institute for Health Policy & Clinical Practice, Lebanon

 18. Wennberg JE, Fisher ES, Stukel TA, Sharp SM (2004) Use of Medicare 
claims data to monitor provider-specific performance among patients 

https://profiles.nlm.nih.gov/spotlight/rm/feature/briefhistory
https://profiles.nlm.nih.gov/spotlight/rm/feature/briefhistory
http://wennberganthology.org
https://doi.org/10.1126/science.182.4117.1102
https://doi.org/10.1016/0277-9536(82)90234-9
https://doi.org/10.1016/s0140-6736(13)61215-5
https://doi.org/10.1016/s0140-6736(13)61215-5
http://wennberganthology.org/the-prostate-papers-outcomes-research-and-the-pathway-to-shared-decision-making/
http://wennberganthology.org/the-prostate-papers-outcomes-research-and-the-pathway-to-shared-decision-making/
http://wennberganthology.org/the-prostate-papers-outcomes-research-and-the-pathway-to-shared-decision-making/
https://doi.org/10.1377/hlthaff.3.2.6
https://doi.org/10.1377/hlthaff.3.2.6
https://doi.org/10.1016/s0140-6736(87)92152-0
https://doi.org/10.1056/nejm198910263211706
https://doi.org/10.1056/nejm198910263211706
https://doi.org/10.1001/jama.281.5.446


Page 11 of 11Bronner and Goodman  Research in Health Services & Regions             (2022) 1:6  

with severe chronic illness. Health Aff (Millwood) (Suppl Variation):Var5–
Va18. https:// doi. org/ 10. 1377/ hltha ff. var.5 PubMed PMID: 15471771

 19. Wennberg JE, Fisher ES, Stukel TA, Skinner JS, Sharp SM, Bronner KK (2004) 
Use of hospitals, physician visits, and hospice care during last six months 
of life among cohorts loyal to highly respected hospitals in the United 
States. BMJ. 328(7440):607. https:// doi. org/ 10. 1136/ bmj. 328. 7440. 607 
PubMed PMID: 15016692; PMCID: PMC381130

 20. The Dartmouth Atlas Project. Research Articles [cited 2022 April 30]. Avail-
able from: https:// www. dartm outha tlas. org/ resea rch- artic les/

 21. Wennberg JE, Bunker JP, Barnes B (1980) The need for assessing the out-
come of common medical practices. Annu Rev Public Health 1:277–295. 
https:// doi. org/ 10. 1146/ annur ev. pu. 01. 050180. 001425 PubMed PMID: 
6753863

 22. Wennberg JE, O’Connor AM, Collins ED, Weinstein JN (2007) Extending 
the P4P agenda, part 1: how Medicare can improve patient decision mak-
ing and reduce unnecessary care. Health Aff (Millwood) 26(6):1564–1574. 
https:// doi. org/ 10. 1377/ hltha ff. 26.6. 1564 PubMed PMID: 17978377; 
PMCID: PMC2213717

 23. Wennberg JE, Fisher ES, Skinner JS, Bronner KK (2007) Extending the P4P 
agenda, part 2: how Medicare can reduce waste and improve the care of 
the chronically ill. Health Aff (Millwood) 26(6):1575–1585. https:// doi. org/ 
10. 1377/ hltha ff. 26.6. 1575 PubMed PMID: 17978378; PMCID: PMC2213719

 24. Gray BH (1992) The legislative battle over health services research. Health 
Aff (Millwood) 11(4):38–66. https:// doi. org/ 10. 1377/ hltha ff. 11.4. 38 Pub-
Med PMID: 1483651

 25. Gray BH, Gusmano MK, Collins SR (2003) AHCPR and the changing 
politics of health services research. Health Aff (Millwood) (Suppl Web 
Exclusives):W3–283-307. https:// doi. org/ 10. 1377/ hltha ff. w3. 283 PubMed 
PMID: 14527262

 26. Harrington P (2004) Quality as a system property: section 646 of 
the medicare modernization act. Health Aff (Millwood) (Suppl 
Variation):Var136–Var139. https:// doi. org/ 10. 1377/ hltha ff. var. 136 PubMed 
PMID: 15471779

 27. Wennberg JE, Brownlee S, Fisher ES, Skinner J, Weinstein JN (2008) An 
agenda for change: improving quality and curbing health care spending. 
Opportunities for congress and the Obama administration. The Dart-
mouth Institute for Health Policy & Clinical Practice, Lebanon

 28. Abrams M, Nuzum R, Zezza M, Ryan J, Kiszla J, Guterman S. The Affordable 
Care Act’s payment and delivery system reforms: a progress report at five 
years. Issue Brief (Commonw Fund). 2015;12:1-16. PMID: 26040019.

 29. Patient-Centered Outcomes Research Institute. About PCORI [cited 2022 
April 5]. Available from: https:// www. pcori. org/ about/ about- pcori

 30. McDonough JE. Old Wine in a New Bottle—Time for a National Health 
Care Workforce Commission 2021 [cited 2022 April 5]. Available from: 
https:// www. milba nk. org/ quart erly/ opini ons/ old- wine- in-a- new- bottle- 
time- for-a- natio nal- health- care- workf orce- commi ssion/

 31. Corallo AN, Croxford R, Goodman DC, Bryan EL, Srivastava D, Stukel TA 
(2014) A systematic review of medical practice variation in OECD coun-
tries. Health Policy 114(1):5–14. https:// doi. org/ 10. 1016/j. healt hpol. 2013. 
08. 002 Epub 20130823. PubMed PMID: 24054709

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1377/hlthaff.var.5
https://doi.org/10.1136/bmj.328.7440.607
https://www.dartmouthatlas.org/research-articles/
https://doi.org/10.1146/annurev.pu.01.050180.001425
https://doi.org/10.1377/hlthaff.26.6.1564
https://doi.org/10.1377/hlthaff.26.6.1575
https://doi.org/10.1377/hlthaff.26.6.1575
https://doi.org/10.1377/hlthaff.11.4.38
https://doi.org/10.1377/hlthaff.w3.283
https://doi.org/10.1377/hlthaff.var.136
https://www.pcori.org/about/about-pcori
https://www.milbank.org/quarterly/opinions/old-wine-in-a-new-bottle-time-for-a-national-health-care-workforce-commission/
https://www.milbank.org/quarterly/opinions/old-wine-in-a-new-bottle-time-for-a-national-health-care-workforce-commission/
https://doi.org/10.1016/j.healthpol.2013.08.002
https://doi.org/10.1016/j.healthpol.2013.08.002

	The Dartmouth Atlas of Health Care – bringing health care analyses to health systems, policymakers, and the public
	Abstract 
	Introduction
	The context
	Small area analysis and the origins of the Dartmouth Atlas
	A novel approach
	Emerging themes

	The first Dartmouth Atlas
	Definition of Atlas regions
	Data sources
	Atlas themes

	Expanding the scope
	The role of public reporting
	The Atlas research engine
	Developing policy and clinical remedies
	Heightening the impact
	International dimensions
	Today and tomorrow
	Summary
	References


