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Abstract

Neuroepidemiology is a translational science based on the use of epidemiologic data in the domain of
neurological and psychiatric diseases. The epidemiological data have the goal of understanding the causes of
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Introduction

e Neuroepidemiology Unit is an intellectual community of
faculty and students in the Department of Epidemiology who share
an interest in understanding the causes, origins, progression, and
consequences of neurological disorders. Our research focuses on a wide
range of brain-related disorders, from neurodevelopmental disorders
of early life through neurodegenerative disorders of aging. Students
have an opportunity to engage with faculty who are leading scholars
in the epidemiology of epilepsy, Alzheimer’s disease, cerebrovascular
disease, Down syndrome, and other neurological disorders [1]. Much
of our work also focuses on understanding the complex genetic
contributions to these disorders, including use of family studies and
statistical genetic methods to identify speci ¢ genetic variations that
contribute to risk, and study of the psychosocial impacts of these
gene discoveries on a ected persons and their families [2]. Within
the Department of Epidemiology, we are closely a liated with the
Psychiatric Epidemiology Unit, and this connection is recognized
by a series of joint seminars organized by both units together.
Neuroepidemiology is a science of incidence, prevalence, risk factors,
natural history and prognosis of neurological disorders, as well as of
experimental Neuroepidemiology, which is research based on clinical
trialsof e ectivenessore cacy of various interventions in neurological
disorders.

e scopes of Neuroepidemiology

Neuroepidemiology investigates risk and protective factors that
may exert their e ect directly on the underlying neuropathology’s
of diseases or that may in uence the clinical expression of signs and
symptoms in the presence of damage. In the former case, modulation
of risk exposure is ultimately concerned with avoidance of disease,
and can be conceived as primary prevention [3]. In the latter case
the modi cation of the risk pro le may instead delay (or advance)
the actual clinical onset of the disease, which would correspond to
secondary prevention.  ere is very likely a complex interplay between
the expression of clinical symptoms and the underlying neuropathology
of disease, and empiric evidence may not be easy to reconcile. Here
we illustrate the case of dementia, and the transformative relevance of
endorsing a life-course approach to improve its study. e relationship
between the manifest clinical symptoms of dementia during life and

the underlying pathologic hallmarks of Alzheimer’s disease (AD)
measured postmortem varied markedly in a large representative sample
of community-dwelling elders, particularly at older ages . More recent
studies have used functional and structural brain imaging techniques
to quantify beta-amyloidosis and neurodegeneration in individuals
without cognitive impairment [4, 5].

e two most frequently used study approaches in epidemiologic
analysis include cohort and case-control studies. Choice of these study
designs is generally dictated by several factors, including the particular
study question; the exposure frequency; the prevalence or incidence
of the illness; and logistics. In a cohort study, subjects are classi ed
on the basis of presence or absence of exposure to a particular factor,
and then followed in time to assess the development of disease [6].
Cohort studies may be either prospective (following subjects actively
forward in time) or retrospective (where the outcome of interest has
already occurred, and all of the follow-up has occurred in the past and
all information is historical). Cohort studies are most useful to study
common outcomes that may occur within short periods of time, or to
study outcomes following a rare exposure. Cohort studies are useful in
documenting the natural history of disease, and identifying particular
risk factors for illnesses; population-based cohort studies may allow for
determining incidence and prevalence of a disease [7].

Factors in uencing the epidemiology of viral CNS disease

ere are several key factors that in uence the epidemiology
of viral infections of the nervous system. Of critical importance
is the host—agent relationship, which is dependent upon various
features and characteristics of both the infecting agent, as well as the
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