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The creation of the field of neuroepidemiology was one of the two principal professional achievements of
the American College of Epidemiology Fellow Leonard T. Kurland (1921—2001), the other being the
establishment of the Rochester Project. In the former, Kurland established the role of the neuro-
epidemiologists in the development of the corpus of knowledge needed to control and prevent the
occurrence of neurological conditions. Two examples of his endeavors in this regard were his work on
the Guamanian focus of neurodegenerative diseases and his seminal investigations into the epidemi-
ology of multiple sclerosis. He was also instrumental in the development of the Rochester, Minnesota
community as a population laboratory within which epidemiologic investigations could be mounted.
This pioneering achievement created a resource used by many generations of epidemiologists and cli-
nicians to examine health and disease in the population.

© 2019 Published by Elsevier Inc.

The field of neuroepidemiology did not exist as such before
Leonard T. Kurland began his career. Within a decade, he had
established that area of scientific inquiry. This article is not only a
tribute to the man but also to an exemplar from which the current
generation of epidemiologists in training might benefit as they
begin their professional careers (whether their interest is neuro-
logical disease or otherwise).

Leonard Terry Kurland was born on December 24, 1921. Raised
in Baltimore, he attended Johns Hopkins University as an under-
graduate and, subsequently, the University of Maryland School of
Medicine. During both college and medical school, Kurland sup-
ported himself driving a taxi at night (as with many other details of
this biography, Kurland personally communicated this information
to the authors). After an internship at University of Maryland
Hospital, Kurland completed the first year of a residency working in
a tuberculosis sanitarium in suburban Baltimore in 1945.

In 1946, in the course of fulfilling his military obligations, Kur-
land entered the United States Public Health Service (USPHS) and
was assigned to the Massachusetts state health department. During
his time there, Kurland completed the MPH program in epidemi-
ology at Harvard University (cum laude). He was then assigned to
the newly formed National Institute of Mental Health. Although
there had been earlier epidemiologic inquiries into individual
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neurological disorders, these conditions had not been subjected to
the systematic application of epidemiologic methods to gain
knowledge about their frequency and causes. Kurland immediately
began to remedy that situation.

At the National Institute of Mental Health, Kurland began two major
investigations: one into the epidemiology of multiple sclerosis and the
other focused on amyotrophic lateral sclerosis (ALS, also known as Lou
Gehrig's disease). Multiple sclerosis became the subject of his thesis
while studying for his DrPH in epidemiology at the Johns Hopkins
University School of Hygiene and Public Health, even as ALS developed
into an ongoing interest during the remainder of his career. In addition,
he conducted studies on epilepsy, cerebral palsy, neoplasms of the
nervous system, myasthenia gravis, Parkinson's disease, develop-
mental disorders of the nervous system, Minamata disease, dementia,
glaucome, and uveitis, among others. His demonstration that the as-
sociation between exposure to the swine flu vaccine and subsequent
Guillain-Barre syndrome was smaller than it was initially estimated
using evidence from series of referral patients exemplifies the role of
the epidemiologist informing public health policy. Of particular note,
though, is his research on ALS and on multiple sclerosis.

Amyotrophic lateral sclerosis

At the time Kurland began his work in multiple sclerosis, he
became aware of a focus of ALS on the island of Guam in the western
Pacific. Soon after World War II, a U.S. Navy physician (Harry M.
Zimmerman, a Navy physician posted to Guam) reported his obser-
vation of a high number of autopsies conducted on members of the
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native Chamorro population with the finding of ALS [1,2]. In 1953, the
Navy assigned Donald Mulder, a neurologist from the Mayo Clinic
recalled to duty, and Kurland, still a USPHS officer (during periods of
military conflicts—such as the Korean War—the USPHS operates as a
branch of the Navy), to investigate further [3]. Thus would begin
Kurland's 4 decades plus association with the Mayo Clinic.

Immediately after World War 2 and for some years thereafter,
travel to and from Guam was controlled by the Navy; the island
thereby provided a stable and closed population laboratory. Mulder
and Kurland (Fig. 1) examined 40 cases of ALS, conducted a prev-
alence survey, and reviewed autopsy records [4].

They concluded that the cases were indeed ALS, and that the
disease was common on Guam in contrast to the rarity reported in
the medical literature. They also established that another neuro-
degenerative disease, Parkinsonism-dementia complex (a unique
form of parkinsonism associated with a progressive dementia), was
prevalent on the island [5]. The Chamorro natives referred to both
conditions as “lytico-bodig,” suggesting that each was part of a
common pathophysiological process; this idea was confirmed
during neuropathological investigations revealing a considerable
number of neurofibrillary tangles in the brain in both conditions.

When Kurland moved to the National Institute of Neurological
Diseases and Blindness (NINDB) in 1955 to found the Neuro-
epidemiology Branch, he continued his research activities on Guam [6].

During the next 3 decades, the NINDB would support an ongoing
study of this neurodegenerative diseases focus, led first by Kurland
and then from the mid-1960s onward, by Nobel laureate D. Carleton
Gadjusek [7]. The hypotheses explored included the consumption of
cycads, a staple of the Chamorro diet; a “slow” virus akin to that
causing kuru; one or more genetic mutations; or combinations of two
or more of these factors [8]. Although these hypotheses were sub-
jected to considerable testing, none panned out. The search for the
cause(s) of this focus of neurodegenerative disease remains elusive.

In the early 1980s, Bruce Schoenberg, one of Kurland's mentees
and the then Chief of the Neuroepidemiology Branch at the Na-
tional Institute of Neurological and Communicative Disorders and
Stroke (NINCDS, later renamed as the National Institute of Neuro-
logical Diseases and Stroke: NINDS), thought the Guam focus
should be reinvestigated to see if the incidence for either of the two
diseases had increased, decreased, or remained the same; he would
then formulate testable hypotheses based on the results of that
investigation. Building on his experience with dementia and
parkinsonism case finding by door-to-door survey in the Copiah
County Study in Mississippi, Schoenberg undertook a pilot survey
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Fig. 1. Leonard T. Kurland (left) and Donald Mulder on Guam, circa 1953. Leonard T.
Kurland, 1921-2001.

on Guam (Kurland served as an advisor on the study and one of us
[W.A.R.] assisted with the development of a computer database to
store the clinical characteristics of the incident cases) [9]. Unfor-
tunately, soon after completing the pilot study, Schoenberg died.
With Schoenberg's passing, in 1987, Kurland returned to work-
ing on the Guam focus, this time supported by the National Insti-
tute on Aging. He assembled a research team (including one of us
[D.E.L.]) and these researchers tested several etiological hypotheses
(genetic, viral, dietary) both epidemiologically and with laboratory
investigations [10]. One of the team's findings was the suggestion of
an olfactory deficit in the early stages of both parkinsonism and
dementia [11]. They were unable to establish any evidence for the
early hypothesis of cycad nuts as a source of a neurotoxin leading to
these diseases. Although much knowledge was gleaned in these
studies, an explanation for the Guam focus remains an enigma.

Multiple sclerosis

At the time Kurland began his studies on multiple sclerosis in
the late 1940s, the etiology of the disease was little understood.
Kurland examined the demographic characteristics and geograph-
ical distributions of multiple sclerosis around the world such as the
increase in occurrence with ascending latitude (i.e., a north-south
gradient in the risk of the disease) [12]. The etiological hypothe-
ses he examined during his subsequent career included both vi-
ruses and bacteria, as well as nonmicrobial exposures such as
trauma and geographical latitude. This work was recognized with
the awarding to Kurland of the Charcot Award by the International
Federation of the Multiple Sclerosis Societies.

Kurland's activities regarding the etiology of multiple sclerosis
extended beyond conducting epidemiologic studies. Not only did
he periodically critically review and summarize available literature
on the epidemiology of the disease, but Kurland also synthesized
nonepidemiologic findings into the totality of information about
the disease and in doing so, explored ideas meriting further
investigation [13]. Although the etiology of the disease is still un-
known, the process of subjecting it to epidemiologic scrutiny began
with Kurland's first studies in the late 1940s.

The Mayo Clinic

Building on his association with Mulder on Guam, Kurland
completed additional training in neurology at Mayo Clinic. During
this training, he discovered a unique opportunity for population-
based research on neurological disease in Rochester, Minnesota
(where Mayo is located), building on the unique medical records-
linkage system at Mayo [14]. Thus, when in 1964, the chief of the
biostatistics at Mayo, Joseph Berkson, retired, Kurland debunked
from the NINDB to succeed Berkson, and he established an epide-
miology program at Mayo. The Clinic had developed the Unit
Medical Record system as a means of addressing the fragmentation
of information among physicians attending a given patient [14].
With the Unit Medical Record, it became possible to follow-up
patients throughout their lifetime with regard to the medical care
they received from the Mayo Clinic and to ascertain the diseases
that they developed. That capability made possible the Rochester
Epidemiology Project, the creation of a population laboratory in
Olmstead County, Minnesota [15].

The Rochester Epidemiology Project

Enticed by the potential of a system able to produce population
incidence rates on multiple sclerosis, Kurland joined the Mayo Clinic
in 1964 as chair of the Department of Medical Statistics and Epide-
miology (now the Department of Health Sciences Research) and
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director of the Mayo's medical record system. One of Kurland's first
tasks was to develop an epidemiologic database that not only
accessed the Mayo Clinic's records but also those of the Olmsted
Medical Group (now known as the Olmsted Medical Center), a pri-
mary care-focused medical practice begun in 1949 and independent
of the Clinic, as well as several general practitioners and other in-
stitutions in the region. In addition, the system was extended from
the central city of Rochester to include all 100,000 or so residents of
Olmsted County, Minnesota. Thus, the Rochester Epidemiology
Project (REP) was born in 1966. It afforded a comprehensive view of
the health of the population of Olmsted County for over 50 years. This
work was made possible by grants from the National Institutes of
Health, which has funded the REP continuously since 1966. As further
evidence of Kurland's vision, it should be noted that the initial grant
application included a genetic epidemiology component!

The power of the REP can be seen when one considers its unique
ability not only to support epidemiologic studies of current Olms-
ted County residents but also of secular trends in disease incidence
over a sustained period (generally, since 1966; before then, the
data, while available, are considered less complete). Few databases
exist elsewhere in the United States, if not the world, with data of
similar richness giving the REP access to the complete (inpatient
and outpatient) medical records of community residents. The
passage of time merely increases the value of the database, as more
person-years of experience are accrued within it. In that respect, it
should not be surprising that the database has supported research
resulting in more than 2800 publications (in approximately 500 of
which Kurland was directly involved) on a host of acute and chronic
diseases and diverse diagnostic tests and disease treatments. One of
us (W.AR.) has been the Co-Principal Investigator of the REP for
more than a decade (since 2006).

Discussion

Leonard T. Kurland enjoyed a two-phase career as an epidemi-
ologist: the establishment of neuroepidemiology as a specialty
within both the epidemiology and the neurology communities, and
the creation of the REP. Each of these major contributions was
seminal in and of itself. Together, however, they underscore the key
role that Kurland had in the construction of modern epidemiology
during the middle of the 20th century. Although only his multiple
sclerosis and Guam-focused work was discussed in detail previously,
Kurland's contributions to neuroepidemiology include many other
important studies (e.g., the characterization of Minamata dis-
ease—identifying methyl mercury intoxication as its cause; the
establishment of one of the first population-based Alzheimer's dis-
ease registries; extensive research on the incidence, prevalence, and
risk factors for epilepsy and convulsive disorder; and clarification of
the association between the swine flu vaccine and Guillain-Barre'
syndrome). He also trained many members of the next generation of
neuroepidemiologists, including, for instance, Milton Alter and Bruce
Schoenberg, among others [16—20]. Kurland's students include
many of the leaders among today's neuroepidemiologists, not to
mention investigators now active in other areas, such as cardiovas-
cular epidemiology and the epidemiology of rheumatologic and
auto-immune diseases. (Kurland was active in many epidemiologic
studies outside of neurological diseases, such as a case-control study
of Rauwolfia derivatives and breast cancer [21]. In doing so, he uti-
lized the full armamentarium available to the epidemiologist, from
population surveys to observational studies.)

Kurland was active in myriad other ways in the epidemiology
community, for example, serving as President of the American
Epidemiological Society. He was a Fellow of the American College of
Epidemiology and a member of the United States Armed Forces
Epidemiology Board, the Scientific Advisory Board of the U.S. Air

Force, and the Congressional Office of Technical Assessment
(providing the latter two agencies with an epidemiologic
perspective key to their work). Of particular note is his service on
the organizing Board of Directors of the American College of
Epidemiology. Kurland was also chair of the Scientific Advisory
Committee on Environmental Hazards (examining, for instance,
Agent Orange and nuclear radiation) for the Veterans Administra-
tion, and participated in numerous review panels and professional
organization committees. His work in the establishment of medical
genetics as an area of epidemiologic activity is also notable.
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