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Summary. In this brief review, the epidemiology of de-
mentia in North America is examined. The areas cov-
ered are prevalence and incidence studies, longitudinal
studies, risk factors, distribution of types of dementia,
cross-cultural factors and current research programmes.
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Prevalence and Incidence of Dementia
in North America

Hospital Studies

Early epidemiological studies of dementia in North Amer-
ica were based on first admissions to mental hospitals.
Elkind [8] examined the rates of first admission with “dis-
eases of the senium” from 1880 to 1925 in private and
state mental institutions in the state of Massachusetts.
An increase in overall admission rates was described up
to 1912, with a levelling off after this date. The changes
in mental hospital admission rates for “senile psychoses”
were compared for the states of Massachusetts (1920—
1933) and New York (1917-1934) by Elkind and Taylor
[9]. The trends over time indicated no overall change in
Massachusetts, as a slight increase in admissions for “ce-
rebral arteriosclerosis” was balanced by a decrease in the
rates for “senile dementia”. In New York there was a
slight overall increase, due to a more marked increase in
“cercbral arteriosclerosis”. The observed increase over
time was not attributed to a change in the incidence of
any specific mental disorder, but rather to changes in
classification, better detection and diagnosis, improved
institutional care, more effective administrative control
and changing public opinion regarding hospitalization.
Observed differences in admission rates between the
states were attributed to the greater urbanization of New
York, and the added difficulty of caring for the elderly at
home in cities.
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Further studies of admission rates in New York state
over the time period 1910-1936 were described by Malz-
berg [31] and Landis and Page [30]. These identified
marked urban and rural differences in age-standardized
rates of admission for all mental disorders, including the
senile psychoses, and increasing rates for the diagnostic
category of “cerebral arteriosclerosis”. Landis and Page
considered both findings artefactual, reiterating the sus-
ceptibility of admission rates of policy, bed availability,
and changes in diagnostic practice. With regard to the
differences in rates for “cerebral arteriosclerosis” and
“senile dementia”, they pointed out that the differential
diagnosis of these disorders is often difficult, and that
the conditions may frequently co-exist.

At mid-century, Goldhammer and Marshall [18] re-
ported on an examination of the previous 100 years of
first admissions to mental hospitals in Massachusetts.
From calculations of age-specific admission rates for the
major psychoses in the years 1840, 1885 and 1941, they
concluded that “... there has been no increase in the
overall frequency of psychotic illness during the past 100
years”. Rates of first admission for individuals over the
age of 60, however, were reported to have increased from
128 per 100000 for the period 18701895 to 232 per 100000
for the period 1939-1941. Seventy-five percent of the
first admissions after age 60, and 90% of first admissions
after age 70, were attributed to “disease of the senium”.
Goldhammer and Marshall considered the possibility of
a “true increase” in the incidence of dementia, but pre-
sented evidence for an increasing tendency to hospitalize
elderly individuals with moderate cognitive deterioration.

Community Studies

Deficiencies in hospital admission rates as indices of the
prevalence and incidence of psychiatric disorders, par-
ticularly of disorders with late life onset, were not lost on
early investigators. The trend, therefore, has been in-
creasingly toward community survey methods of measur-
ing the prevalence of dementia. Occasionally, communi-
ty-based studies have attempted to incorporate an evalu-
ation of the sensitivity and specificity of screening instru-
ments [13, 28]. The methodological difficulties inherent
in a multi-stage screening and diagnostic protocol neces-
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sary for the differential diagnosis of dementia syndromes,
however, are formidable [22].

Using criteria which would have defined only severe
cases, an interview survey of individuals over age 65 con-
ducted in New York state in 1960 derived a point preva-
lence of 6.8% for dementia [33]. This survey reconfirmed
the inadequacy of institutional data, as the ratio of hos-
pitalized to non-institutional cases was low and declined
with age, and there was no correlation between severity
and placement. Gruenberg [21] also reported a low cor-
relation between severity of dementia and hospitaliza-
tion, and noted that the inverse relationship between age
and placement suggested most late onset cases (SDAT)
would die in the community.

Until recently, however, most estimates of the preva-
lence of dementia in North America were derived from
data from other countries. On the bases of studies con-
ducted in Sweden, Denmark, England and Scotland,
and knowledge of the demographic structure of the U.S.
population, the prevalence of dementia was estimated to
be approximately 50 per 1000 (i.e., 5%) among those
aged over 65 [39]. The 1981 publication of an edited vol-
ume entitled The Epidemiology of Dementia [39] was the
hallmark of a growing appreciation of the need for North
American data. A few of the subsequent studies are de-
scribed below.

The multi-site Epidemiologic Catchment Area studies
(ECA), sponsored by the National Institute of Health,
employed the Mini-Mental State Examination (MMSE)
as a measure of cognitive impairment [12, 13]. Across
three sites (i.e., Baltimore, New Haven, St.Louis), the
prevalence of cognitive impairment ranged narrowly from
4.0% to 5.1% [40]. These prevalence rates varied by race,
gender, and education. However, whether these were
risk factors is not known [29, 37].

A Canadian study, conducted in Alberta between 1983
and 1986, was similar to the ECA Studies, but included
institutions [2]. The prevalence in the community was
similar to the U.S. studies but was 68.8% in the institu-
tions. No “severe” cognitive impairment (i.e., MMSE
score less than 18 correct) was found in the community.
Only 10% of the elderly population were living in institu-
tions, yet less than half of the cognitively impaired re-
mained in the community.

Two other recent U.S. community studies reported
higher prevalence rates of cognitive impairment and Alz-
heimer’s disease (DAT) than previously reported. The
first, conducted in a Southern California retirement
community by Pfeffer and his colleagues [43], reported
an age- and sex-adjusted “probable” DAT prevalence of
15.3% in those over 65 and 35.8% in those over 80. A
follow-up study was conducted to validate the diagnostic
approach used in this study. The second, conducted in
East Boston [10], obtained prevalence rates by neurolog-
ical examination of a stratified sample of those screened
with a brief memory test. Estimated prevalence of DAT
was 3.0% for those 65-74, 18.7% for those 75-84, and
47.2% of those aged 85 years and over.

In both the California and East Boston study, “mild”
or “early” DAT cases were included if they met diagnos-
tic criteria, but the dementias were described separately.

The rates for “secondary” dementias, including MID,
were lower than previously observed in either institutional
or community studies. The East Boston finding was at-
tributed to racial differences, specifically the small pro-
portion of blacks. This is plausible, as cerebrovascular
disease is lower in whites than in blacks and orientals
[7,15].

Longitudinal Studies

The few longitudinal studies of dementia in North Amer-
ica have provided data on incidence and risk factors. The
Baltimore Longitudinal Study, initiated in 1958 by the
Gerontology Research Centre of the National Institute
on Aging, was designed to examine the process of aging
within a volunteer panel [50]. To examine incident de-
mentia, Sluss et al. [49] selected from this cohort a sam-
ple of 519 men born before 1919, with a record of two or
more examinations between 1958 and 1978, who were
not cognitively impaired at the first examination. They
were predominantly white, well-educated and generally
healthy, with a median age of 58 years at first examina-
tion. From a diagnostic algorithm, 27 cases of probable
DAT were identified. Using life-table analyses, age-specific
annual incidence rates were estimated. Although the num-
bers were small, incidence increased from under 0.5% be-
tween 60 and 64, to 3.2% between 80 and 90 years. The
probability of escaping probable DAT among survivors
fell from 0.97 at 70 to 0.71 at 85 years [46]. The feasibility
of risk factor analysis was also tested. Although the direct
test of creatinine clearance was negative, it enabled the
authors to describe the practical issues involved [49].

A New York longitudinal study of volunteers was
created to study the incidence of dementia [27]. After 5
years, 56 cases were found in a cohort of 434 volunteers,
aged 75-85 at entry, ambulatory and functional on first
examination. Of these 56 cases, 32 (57%) met diagnostic
criteria for DAT, 15 (27%) met criteria for vascular or
“mixed” dementia (MID/MIX), 8 (14%) had other disor-
ders, and 1 was undiagnosed at the time of report. With
an accumulated follow-up time of 1585 person years, the
observed incidence of dementia was 3.53 per 100 person-
years at risk and for DAT alone, approximately 2.0 per
100 person-years. This was intermediate to the rates re-
ported for the oldest age groups in the Baltimore longi-
tudinal study [30, 46]. The only risk factors for DAT in
the New York sample were age over 80, female gender
and low score on mental state examination at entry; and
for MID and “mixed” dementia were diabetes, left ven-
tricular hypertrophy and history of stroke.

Risk Factors and Dementia

Within North America, as elsewhere, the only undisputed
risk factor for DAT is age. The aging of the North Amer-
ican population clearly affects the observed and projected
prevalence of dementia syndromes. This is especially so
since the age group over 85 is the fastest growing segment
of the North American population [3, 34]. While several
case-control investigations of DAT have been conducted



with North American samples, these have provided few
leads regarding other possible risk factors. Elevated
odds ratios have been observed for history of head injury
[14, 20, 24], and family history of dementing illness [24,
48]; however, these findings have not been consistent ac-
ross studies. Familial DAT, perhaps associated with
chromosomal disorders (e.g., Down’s syndrome), or
other central nervous system disorders (e.g., Parkinson’s
disease), is now considered by some investigators to rep-
resent a variant form of DAT [5, 25].

Although exogenous agents may play some role in
the genesis of DAT, North American epidemiological
studies have provided limited evidence regarding puta-
tive agents. In one case-control study an elevated odds
ratio was observed for exposures to certain aluminium-
containing products [19]; however, the findings were not
congruous for all of the products studied (e.g., the odds
ratio was elevated for aluminium-containing antiperspi-
rants and a// antacids, but not antacids restricted to brands
containing aluminium). With some revisions in the meth-
od of data collection and control subject selection, this
study is currently being replicated. The possible risks of
population exposure to aluminium were examined by an
alternate method in a recent Canadian study [44]. This
exploited a “natural” experiment in which Northern On-
tario gold miners were exposed to a respirable aluminium
dust for daily 10- to 20-min intervals over a period of 35
years. In contrasts of men with differing exposure histo-
ries, there was no evidence of an association between ex-
posure and either mortality or diagnosed central nervous
system disorder; however, there was evidence of a nega-
tive association between exposure and performance on
cognitive state examinations. The implication of these
findings requires further investigation.

Distribution of Dementia by Types in North America

DAT and the cerebrovascular disease (MID) type are
considered the most common in North America, with
DAT being the most prevalent. A difficulty noted by
Landis and Page [30] and by Katzman et al. [27] is that
DAT, MID and other disease processes may also be
coincidental. This complicates both the calculation of es-
timated rates and the investigation of risk factors.

In regard to other cognitive deficits, the secondary
dementias associated with neurosyphilis, nutritional de-
ficiencies and metabolic disorders appear to be uncom-
mon in the general North American population. How-
ever, the dementias associated with other disorders of
the central nervous system have become a concern. These
include brain damage due to ethanol, neurotoxins in the
environment, closed head injuries, other central nervous
system disorders like idiopathic Parkinson’s disease, and
acquired immunodeficiency syndrome (AIDS).

The latter has been of growing concern, given the pro-
jected magnitude of this manifestation. In 1989, the
Centre for Disease Control in Atlanta estimated that
one million people in the United States were already in-
fected with the human immunodeficiency virus [4]. Al-
though rates of sero-conversion and the range of clinical
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expression of the virus remain speculative, neurological
complications of patients with AIDS have so far been
common. Berger [1] estimated that 40% of AIDS patients
display a “sub-cortical” dementia complex during the
course of their illness. In some cases, deterioration of
mental function, with ensuing dementia, has been de-
scribed as the only manifestation of the AIDS virus [41].

Cross-Cultural Differences in Rates and Risk Factors

There has been increasing interest in the variation in pre-
valence rates for dementia and this has been recently
summarized [26]. The racial and cultural heterogeneity
of the North American population provides an oppor-
tunity to examine this variability. Early this century,
Landis and Page [30] looked at differences in mental
hospital admission rates for mental illness in urban ver-
sus rural communities, between immigrant and American
born, and between white, black and Indian groups within
the American born. Although there were marked differ-
ences between these sub-groups of the population, these
were considered a reflection of socio-economic, demo-
graphic and cultural differences, rather than indicative
of racial or ethnic susceptibility or resistance to mental
disorder. Higher rates of admission for blacks, and lower
rates of admission of orientals and Indians, relative to
the white non-immigrant population, were attributed to
socio-cultural differences affecting case detection and
hospitalization. While subsequent investigations have, in
general, supported this view, there is variability in the
distribution of dementia. Among black Americans there
appear to be higher rates for cognitive impairment, as
detected by population screening measures [47]. If de-
mentia is then diagnosed, cerebrovascular disease is a
major contributor. In contrast, among white Americans
Alzheimer’s disease is the most common diagnosis {10,
43]. Among American Indian and the Inuit peoples,
O’Nell [42] noted that, prior to 1960, research had been
largely anthropological, and the absence of mental ili-
ness was frequently remarked upon [42]. The observed
prevalence of the dementias has been remarkably low
[23, 45]. Using symptoms to identify cases, only 30 of
about 1700 Manitoba Indians over the age of 65, or
under 2%, had a probable dementia [23]. The reasons
for this low rate of dementia have not been determined.
However, it is not due to different demography amongst
the Indians [Hendrie et al., unpublished work (1990)].

Current Programmes of Research in North America

First, it should be mentioned that an attempt has been
made to clarify the definition of dementia, and, more
specifically, DAT. A “Work Group on the Diagnosis of
Alzheimer’s Disease” was established by the National
Institute of Neurological and Communicative Disorders
and Stroke (NINCDS) and the Alzheimer’s Disease and
Related Disorders Association (ADRDA) in 1983 [32].
The resulting preliminary clinical criteria for the diag-
nosis of “probable”, “possible” and “definite” dementia
of Alzheimer’s type have since been widely adopted in
clinical and research practice on this continent.
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Meanwhile, dementia research is growing apace in
North America and, in particular, three major research
initiatives are underway. These are the multi-centre Con-
sortium to Establish Registries for Alzheimer’s Disease
(CERAD) in the United States, the Project Investigations
de la Maladie d’Alzheimer: Genetique et Epidemiologie
(IMAGE) in the Saguenay-lac-Saint-Jean region of Que-
bec, and the Canadian Study of Health and Aging (CSHA)
to be conducted in five regions across Canada.

CERAD was established in 1986, under the sponsor-
ship of the National Institute on Aging. By the end of
1988, 21 sites were members of this consortium and con-
tributing specified data on diagnosed cases of DAT and
control subjects for collective analyses [35, 36]. In addi-
tion to providing these data, in accordance with a stan-
dard protocol, member sites are engaged in a variety of
individual projects, ranging from on-going analyses of
the large patient data-base accumulated by the Mayo
Clinic in Minnesota to community prevalence, clinical
and case-control studies.

IMAGE has also taken a registry approach, but with-
in a single geographic region [17]. The Saguenay-lac-
Saint-Jean region of Quebec presented a unique oppor-
tunity to examine cases of Alzheimer’s disease within the
context of a population for which genealogical records
had been maintained for more than 145 years. Described
as a “geographical laboratory”, the Saguenay-lac-Saint-
Jean region is located north of Quebec City, covers an
area of approximately 22500 km?® and has a population of
just under 300000 [16]. IMAGE was initiated in 1985 as
a multi-disciplinary collaborative project, with the plan-
ned research components to include clinicat and neuro-
pathological investigations of Alzheimer’s disease cases,
genealogical and molecular genetics studies of families
with case members, and sociogeographic distribution
and histories of exposures to putative risk factors of
identified cases and control subjects. In keeping with the
“multi-matrix” nature of this project, funding of IMAGE
has been obtained from a variety of sources.

A Canadian cross-national study of dementia (CSHA)
has recently been developed in which the planned objec-
tives are to estimate the prevalence of dementia in five
regions of Canada, examine for evidence of risk factors,
describe current patterns of care for individuals with de-
mentia and to establish a data-base for future longitudi-
nal studies. This initiative was funded by the National
Health Research and Development Programme, and is
scheduled to begin data collection in 18 centres across
Canada in early 1991.

It can be seen from this brief account of the North
American contribution to the epidemiology of dementia
that the area is starting to recruit significant attention
and research funding.
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