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Prevalence of dementia in an elderly rural
population: effects of age, sex, and education

M Prencipe, A R Casini, C Ferretti, M T Lattanzio, M Fiorelli, F Culasso

Abstract
Objectives-To estimate the prevalence of
dementia in an elderly rural population
and to determine the effects of age, sex,
and education.
Methods-To obtain prevalence estimates
ofboth cognitive impairment and demen-
tia a door to door two phase population
survey was carried out in three rural vil-
lages in central Italy. Of 1147 inhabitants
older than 64, 968 (84-4%) completed the
protocol.
Results-The prevalence rates (cases per
100 population over 64) were 8-0 for
dementia and 27-3 for cognitive impair-
ment. The prevalence rate for dementia
did not differ between men and women
(7.9 v 8-2), but increased with age (from
1*1 at age 65-69 to 34-8 at age 90-96).
Subjects with less than three years of
schooling had a significantly higher
prevalence of dementia (14-6; 95% confi-
dence interval (95% CI) 10.2-19.1) than
subjects with three or more years of
schooling (5.9; 95% CI 4.2-7.7). At the
multivariate logistic analysis, the risk
related with a low level of education was
still present after adjustment for age and
sex (OR = 2-0; 95% CI 1.2-3.3).
Alzheimer's disease was diagnosed in 64%
of the 78 demented patients, vascular
dementia in 27%, and other dementing
diseases in 9%.
Conclusions-In both Alzheimer and vas-
cular dementia subtypes, the prevalence
rates did not differ between men and
women, but increased with age and were
higher in subjects with a low level of edu-
cation.
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The progressive aging of the population is
associated with a steady increase in all age
related diseases. Among these, dementing dis-
orders cause great concern because of their
peculiar disabling effects. Despite the interest
in this condition, prevalence estimates show
pronounced variations due to differences in
case ascertainment procedures, diagnostic cri-
teria, age distribution, and the rural or urban
location of the populations studied.'8
Furthermore, education and occupation may
influence the cognitive performance and
increase the risk of dementia.9-'3

The present study analyses baseline data
obtained in a door to door prospective popula-
tion survey on cognitive impairment and func-
tional disability of people older than 64
(AQUILA study). Here we report the effects
of age, gender, and education on the preva-
lence of dementia.

Methods
We selected three rural villages (Poggio
Picenze, Scoppito, Tornimparte) near the
town of L'Aquila (central Italy) because of
their population size (a total of 1147 people
over 64), population stability (only 0-2% of
people over 59 had moved elsewhere in the
five years preceding the prevalence day), and
the active collaboration offered by family doc-
tors.
The study was conducted on all persons

over 64 residing in the selected villages on the
prevalence day (1 March 1992). The ascer-
tainment of cases was made between March
1992 and February 1993 by means of a door
to door two phase design. Four lay interview-
ers (MLB, MC, CG, and GM) and four doc-
tors (ARC, CF, MTL, and PC) conducted the
first (screening interview) and the second
phases (clinical evaluation) respectively.
Before the screening interview all subjects, or
their relatives when appropriate, were asked
for their informed consent.

SCREENING INTERVIEW
The screening interview consisted of a semi-
structured questionnaire (questions on educa-
tion, occupation, daily life activities, previous
diseases, hospital admissions, and drugs being
taken) followed by the mini mental state
examination (MMSE)"4 or-for people with
less than three years of schooling or with phys-
ical impairments hampering the MMSE evalu-
ation-the mental status questionnaire
(MSQ).15 The four lay interviewers were
trained for three months, and their interrater
reliability was tested by kappa statistics.16
Interrater agreement, measured in 24 subjects
(positive versus negative screening test), was
almost perfect'7 for both MMSE (k = 0-88)
and MSQ (k = 0 82).

Subjects with scores lower than 28 on the
MMSE or lower than 10 on the MSQ were
submitted to the second phase of the study.
They were asked to undergo an ECG and rou-
tine blood tests, unless they had already had
them in the previous six months.

Information about the physical and cogni-
tive state of people that refused or died before
the interview was obtained from relatives and

Department of
Neurological Sciences
M Prencipe
A R Casini
M Fiorelli
Department of
Experimental
Medicine, La Sapienza
University, Rome,
Italy.
F Culasso
Department of
Internal Medicine and
Public Health,
University of L'Aquila,
L'Aquila, Italy.
C Ferretti
M T Lattanzio
Correspondence to:
Professor Massimiliano
Prencipe, Dipartimento di
Scienze Neurologiche,
Universita di Roma
"La Sapienza", Viale
dell'Universita 30, 00185
Rome, Italy.
Received 28 June 1995
and in revised form
30 October 1995
Accepted 11 January 1996

628



Prencipe, Casini, Ferreni, Lattanzio, Fiorelli, Culasso

family doctors by a scheduled questionnaire.
One of the investigators (ARC) traced by
phone and, whenever possible, interviewed
people living in other towns.

CLINICAL EVALUATION
All subjects were examined in their place of
residence within two weeks (mean seven days)
of the screening interview. The examination
required about two hours (range one to three
hours) and included: (1) a semistructured
interview of the subject's medical history inte-
grated with the examination of all previous
clinical records; (2) a close informant inter-
view to obtain information on the medical his-
tory, current and past cognitive performances,
and social and daily living activities of the sub-
jects; the informants over 64 were judged eligi-
ble only if they had MMSE or MSQ scores
above the pre-established cut off points; (3) a
standard physical and neurological examina-
tion; (4) a psychiatric evaluation including the
Hamilton depression rating scale (HDRS) 18;
(5) a structured questionnaire designed to
evaluate the six categories of the clinical
dementia rating (CDR) scale'9 by asking ques-
tions on memory (facts of general knowledge
and past and recent personal history), orienta-
tion (temporal and spatial), judgement and
problem solving (similarities, differences,
proverbs, ability to handle finances, and solv-
ing daily life problems), community affairs
(job, shopping, and social activities), home
and hobby activities (housekeeping, food
preparation, responsibility for own medica-
tion, life at home, and hobbies), personal care
(items on dressing, feeding, toileting, and con-
tinence taken from the disability rating scale of
Broe et al20); questions on judgement and
problem solving, community affairs, home and
hobby activities were appropriate to age, occu-
pation and education of the study population;
(6) a standardised evaluation of the following
cognitive functions: language (10 items on
comprehension of verbal commands and sen-
tences, followed by the first 15 items of the
Boston naming test2' with a cut off point of
13/14), ideative praxis (five tasks of pan-
tomime), ideomotor praxis (De Renzi test with
cut off points adjusted for age and education
of the Italian population22), and visuospatial
and constructional abilities (clock drawing
test23 with a cut off point of 6/7).

DIAGNOSTIC PROCEDURES
In the presence of an acute medical illness that
could cause disturbances of attention or con-
sciousness the evaluation was suspended and
postponed until at least four weeks after recov-
ery. Subjects affected by severe aphasia
(unable to understand verbal commands or
sentences), by severe depression (HDRS
scores over 15), or by other psychiatric dis-
eases hampering a reliable cognitive assess-
ment were judged cognitively unclassifiable.
The other subjects were diagnosed on the
basis of combined data (person plus infor-
mant) using a two step procedure.

At the end of the first step we divided the
subjects into three diagnostic categories: nor-

mal, cognitively impaired, and demented. We
considered as normal the subjects who had
normal scores in all six categories of the CDR
and in all the cognitive tests. The diagnosis of
dementia was made only in subjects with dura-
tion of cognitive decline of at least six months,
according to the DSM-III criteria.24 The
global CDR was graded in five levels of
impairment25: none (CDR 0), questionable
(CDR 0 5), mild (CDR 1), moderate (CDR
2), and severe (CDR 3). We judged as
demented only those subjects with a global
CDR score higher than 0 5. Moreover, when
physical handicaps or other factors hampered
the evaluation of two or more functional cate-
gories (community affairs, home and hobby
activities, and personal care) subjects were
classified as demented only if all the remaining
categories rated 1 or more. Lastly, subjects ful-
filling neither normality nor dementia criteria
were judged as cognitively impaired. This last
group was divided into three different levels of
impairment: memory, memory plus impair-
ment of other cognitive functions, and mem-
ory plus impairment of other CDR categories.

At the end of the second diagnostic step,
demented subjects were divided into different
aetiological subgroups. To compare our find-
ings with other studies, we collected data to
rate the patients using the Hachinski
ischaemic score26 (HIS), but our final diagnosis
was made according to NINCDS-ADRDA27
and NINDS-AIREN28 criteria as follows: (1)
probable Alzheimer's disease, when subjects
had a progressive cognitive deterioration with-
out systemic or brain disorders sufficient to
produce dementia; (2) possible Alzheimer's
disease, in the presence of clinical features not
fulfilling the criteria of probable Alzheimer's
disease, but without previous cerebrovascular
events; (3) probable vascular dementia, when
the onset of deterioration was abrupt and fol-
lowing (within three months) a recognised
stroke that left focal neurological signs; (4)
possible vascular dementia, in the presence of
cerebrovascular events associated with clinical
features not fulfilling the criteria of probable
vascular dementia;(5) other dementing dis-
eases, when a systemic or brain disorder was
considered the cause of the dementia. The
diagnosis was made according to the medical
data, integrated with serum vitamin B 12
determination and blood thyroid function tests
when appropriate. As we were unable to per-
form MRI or CT on all demented patients, we
used these only to exclude other causes of
dementia.
The interrater reliability among the four

investigators was tested after three months of
training. The investigators independently
examined the scheduled records of 40 subjects
and made the diagnosis of both dementia and
dementia subtype. The level of agreement was
almost perfect (k = 0 83) for the diagnosis of
dementia and substantial (k = 0 68) for the
diagnosis of the five dementia subtypes.

DATA ANALYSIS AND STATISTICS
We calculated age specific and sex specific
prevalence rates (cases per 100 population) for
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Table 1 Sociodemographic characteristics of study population *

Men Women Total

No (%) No (%) No (Go)

Age (y):
65-69 117 (28-0) 151 (27 5) 268 (27 7)
70-74 126 (30-1) 150 (27 3) 276 (28 5)
75-79 89 (21 3) 119 (21-6) 208 (21 5)
80-84 62 (14 8) 89 (16-2) 151 (15-6)
85-89 17 (4-1) 25 (4 5) 42 (4 3)
90-96t 7 (1 7) 16 (2 9) 23 (2 4)

Education (y):
0 16 (3 8) 16 (2 9) 32 (3 3)
1-2 61 (14-6) 146 (26 5) 207 (21-4)
3-4 113 (27 0) 249 (45 3) 362 (37 4)
5 196 (46 9) 118 (21-5) 314 (32 4)
> 5 32 (7-7) 21 (3 8) 53 (5*5)

Occupation:
Farmer 107 (25-6) 318 (57-8) 425 (43-9)
Factory worker 177 (42 3) 24 (4-4) 201 (20 8)
Housewife - - 158 (28 7) 158 (16-3)
Other occupation 134 (32-1) 50 (9 1) 184 (19-0)
Total for occupationt 418 (43 2) 550 (56-8) 968 (100-0)

*Dropouts of phase 1 (n = 115) and phase 2 (n = 64) were excluded.
tOnly three subjects were over 94.
fIn this line column (%) refers to rows.

dementia of all types. Because of the small
number of cases, prevalence rates for dementia
subtypes were calculated by grouping together
probable and possible cases and stratifying
them in three age groups (10 year intervals)
and two education groups (less than three
years of schooling v three or more years). The
95% confidence intervals (95% CIs) of the
proportions were calculated from the binomial
distribution for n < 10029 and the approxi-
mated formula based on the normal distribu-
tion in all the other cases.30

Univariate analysis was performed using x2,
Fisher's exact test, %2 for trend, and Mann-
Whitney U test. Independent associations of
putative risk factors with dementia were evalu-
ated by means of stepwise logistic regression
using P < 0-10 as the selection threshold for
significance. Analyses were processed using
the 1990 release of the BMDP statistical soft-
ware. 3'

Results
Of the 1147 residents over 64 years of age at
the prevalence day, 179 (15-6%) did not com-

plete the protocol. Of the 115 subjects who
dropped out during the first phase, 60 refused
to be interviewed and 26 died before the inter-
view could be conducted; 20 that had moved
elsewhere were interviewed by phone and nine
were irretrievably lost. Of the 64 subjects who
dropped out during the second phase, three
died before the clinical evaluation and 61
refused it. We were, therefore, able to obtain
some information on 170 (95%) of them.
Dropouts and participants did not differ sig-
nificantly with regard to sex (Q2, P = 0-71),
age (Mann-Whitney U test, P = 0-66), and
education (18% with less than three years of
schooling; x2, P = 0-18). Though none were

institutionalised, 11 (6-5%) were judged
demented on the basis of information obtained
from close informants and family doctors:
three of the demented patients had less than
three years of schooling and six were women.

Table 1 shows the sociodemographic char-
acteristics of the 968 people who completed
the protocol. Only two of them (0 2%) were

institutionalised. Twenty one subjects with
three or more years of schooling were screened
by the MSQ because they had severe motor or

sensory deficits. Of the 53 subjects with more
than five years of schooling, only five were
graduates. The proportion of subjects with a
low level of education (less than three years of
schooling) increased with age from 18-7% in
the 65-69 age group to 34 8% in the 90-96
age group (X2 test for trend, P < 0 001). The
proportion of subjects with a low level of edu-
cation was higher (P < 0 001) in women
(29-4%) than in men (18-4%) and in farmers
(30 6%) than in subjects with other occupa-
tions (13-0%). The mean age of farmers (75-2
(SD 6 6)) was higher (P < 0 01) than that of
factory workers (73 7 (SD 6.0)) and of people
with other occupations (73A4 (SD 6 5)).
Of the 968 subjects who completed the pro-

tocol (fig 1), 569 were judged as cognitively
normal: 459 (47.4%, 95% CI 44 3-50 6) had
negative screening tests; 110 (11-4%, 95% CI
9-4-13A4) had positive screening tests but the
clinical evaluation showed neither memory nor

cognitive impairment.
Fifty seven subjects were judged as cogni-

tively unclassifiable (5 9%, 95% CI 4 4-7A4).
They had aphasia due to a previous stroke (n =

8), major depression (n = 32), alcohol depen-
dence (n = 9), schizophrenia (n = 4), severe
personality disorders (n = 3), or mental retar-
dation (n = 1). Eighteen patients with depres-
sion and four alcoholic patients had MMSE
scores lower than 24 or MSQ scores lower than

[Population over 64
n = 1147

Phase 1: MMSE or MSQ Screening tests [

|Negative|

nDropouts:
Positive n=115
n = 5631
-,F.F.-'~Drop outs:
s ~~~n= 64

Phase 2: Clinical examination------I

Normal A< Cognitively
In= 110 1 * unclassifiable

n = 57

Cognitive
*1 impairment

IF n = 264

Dem ential

AD VDEM ODD
n = 50 n = 21 n = 7

Figure 1 General design of the door to door two phase
prevalence survey. The number of subjects involved in each
step is shown. Subjects not traced, dead, or refusing to
participate are indicated as dropouts. AD = Alzheimer's
disease; VDEM = vascular dementia; ODD = other
dementing diseases.
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Table 2 Prevalance rates for dementia of all types by age and sex

Men Women Total

Age (y) No PR (95% CI) No PR (95% CI) No PR (95% CI)

65-69 1 0 9 (0 0-2 5) 2 1-3 (0-0-3 1) 3 1-1 (0 0-2 4)
70-74 2 1 6 (00-38) 7 4-7 (1-3-80) 9 3-3 (1-2-5 3)
75-79 9 101 (47-18-3) 5 42 (06-78) 14 67 (33-101)
80-84 14 22 6 (12 9-35-0) 20 22-5 (14 3-32-6) 34 22-5 (15 9-29 2)
85-89 5 29 4 (10-3-56-0) 5 20-0 (68-40 7) 10 23-8 (12-1-39-5)
90-96 2 28-6 (3-7-71-0) 6 37-5 (15 2-64-6) 8 34-8 (16-4-57 3)
Total 33 7 9 (5-3-10-5) 45 8-2 (5 9-10-5) 78 8-0 (6 3-9-8)

PR = Prevalence rate (cases per 100 population).

0
0

a)

a1)
CL
aL)

0~

407

Table 5 Prevalence rates for Alzheimer's disease and
vascular dementia according to age, sex, and education

Alzheimer's disease Vascular dementia

No PR (95% CI) No PR (95% CI)

Age (y):
65-74 7 1 3 (04-2 2) 3 0 6 (0 0-1 2)
75-84 32 8 9 (6 0-11 9) 12 3 3 (1 5-5-2)
85-96 11 16 9 (8-8-28 3) 6 9 2 (3-5-19-0)

Sex:
Men 21 5 0 (2 9-7-1) 9 2 2 (0-8-3 5)
Women 27 4 9 (3-1-6 7) 12 2 2 (1 0-3-4)

Education (y):
< 3 22 9 2 (5-5-12 9) 10 4 2 (1 6-6-7)
> 3 28 3-8 (24-5 2) 11 1.5 (0 6-2-4)

Total 50 5-2 (3-8-6 6) 21 2-2 (1 3-3-1)

PR = Prevalence rate (cases per 100 population).
30 H

20

10

0 1-2 3-4 5+
Years of education

Figure 2 Association ofyears of schooling with dementia
expressed as prevalence ( 95% confidence intervals).

Table 3 Prevalence rates for dementia of all types by
occupation and education

No PR (95% CI)

Occupation:
Farmer 39 9-2 (6 4-11 9)
Factory worker 21 10-4 (6-2-14-7)
Housewife 8 5-1 (1-6-8 5)
Other occupation 10 5 4 (2-2-8 7)

Education (y):
0 6 18 7 (7 2-36 4)
1-2 29 14 0 (9-3-18-7)
3-4 35 9 7 (6-6-12-7)
5 8 25 (08-43)
> 5 0 00 (00-67)

PR = Prevalence rate (cases per 100 population).

8 but their cognitive impairment was not suffi-
ciently severe to warrant a diagnosis of dementia.
Of the 264 subjects with cognitive impair-

ment (27-3%, 95% CI 24-5-30 1), 149
(56-4%) had CDR memory scores of 0 5 or 1,
but no other cognitive disturbances; 53
(20O1%) had memory impairment and other
cognitive disturbances, but they scored 0 in the
other CDR categories. The remaining 62 sub-
jects (23 5%) had memory impairment and
abnormal scores in other CDR categories; 31
of these were fully assessable and their global
CDR score was 05; the remaining 31 had
physical problems or daily life activities that
hampered the correct evaluation of one or
more CDR categories: 17 of them scored 1 in

Table 4 Prevalence rates for dementia of all types by age, sex, and education

< 3 years of schooling > 3 years of schooling

No PR (95% CI) No PR (95% CI) Pvalue

Sex:
Men 14 18 2 (10-3-28-6) 19 5-6 (3-1-8-0) < 0-001
Women 21 13 0 (7 8-18 1) 24 6 2 (3 8-8 6) 0-013

Age (y):
65-74 6 5-8 (1-3-10-2) 6 1-4 (0 3-24) 0017
75-84 21 19-6 (12 1-27-2) 27 10-7 (6-9-14 5) 0 036
85-96 8 28-6 (11-8-45-3) 10 27-0 (12 7-41 3) 0-887

Total 35 14 6 (10 2-19 1) 43 5.9 (4 2-7 7) < 0-001

PR = Prevalence rate (cases per 100 population).
*%2 test.

memory and 0 5 in judgement or orientation,
13 scored 1 in memory and judgement, and
one scored 1 in memory and orientation.

Dementia was diagnosed in 78 patients
(8&0%, 95% CI 6&4-9 8). None of them had
MMSE scores over 23 or MSQ scores over 8.
Dementia was judged as mild in 36 patients
(3.7% of participants), moderate in 29 (3 0%),
and severe in 13 (1-3%). The overall preva-
lence of dementia did not differ between men
and women (P = 0 97), but increased with age
in both sexes, roughly doubling every five years
of age. Prevalence rates for dementia were
higher in farmers (9.2%, 95% CI 6 4-11 9)
and in factory workers (10-4%, 95% CI
6-2-14-7) than in housewives (5-1%, 95% CI
1-6-8-5) and subjects with other occupations
(5A4%, 95% CI 2 2-8&7), but these differences
were not statistically significant (P = 0-12)
(table 2).

Figure 2 shows that prevalence of dementia
and years of education were inversely related
with a highly significant dose-effect relation (X2
for trend: P < 0-0001). When age specific and
sex specific prevalence rates of dementia were
stratified in two education levels, the effect of
education was similar in both sexes and tended
to disappear with advancing age (table 3). At
the logistic analysis, the OR for dementia of
subjects with a low level of education was 2-7
(95% CI 1-7-4.5) and was still significant
when age and sex were added to the model
(adjusted OR 2-0; 95% CI 1-2-3-3). The pro-
portion of low educated patients in mild (43%)
and moderate-severe (48%) demented groups
did not differ significantly (X2, P = 0 76).
Of the 78 demented subjects, 50 (64%)

were diagnosed as having Alzheimer's disease
(37 probable and 13 possible cases) and 21
(27%) as having vascular dementia (11 proba-
ble and 10 possible cases). The remaining
seven patients (9%), included in the other
dementing diseases category, had Parkinson's
disease (n = 4), severe cardiorespiratory dis-
ease (n = 2), or chronic renal failure (n = 1).
Of the 50 patients with Alzheimer's disease, 35
had HIS scores under 5, and 15 (eight proba-
ble and seven possible) had HIS scores of 5 or
6. Of the 21 patients with vascular dementia,
18 had HIS scores over 6 and three possible
cases had HIS scores of 5 or 6.

Table 4 shows the age, sex, and education
specific prevalence rates for Alzheimer's dis-
ease and vascular dementia. In both dementia
subtypes, the prevalence rates did not differ
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between men and women, but increased with
age and were higher in subjects with a low
level of education. The age adjusted OR of
subjects with a low level of education was 1-8
(95% CI 1 0-3-4) for Alzheimer's disease and
2-1 (95% CI 0 9-5 3) for vascular dementia.

Discussion
Differences in diagnostic criteria and case
ascertainment procedures can produce pro-
nounced variations in prevalence estimates of
dementia. In the present study the overall
prevalence for dementia, calculated on the 968
subjects who completed the protocol, was 8 0.
As we obtained clinical information on 95% of
dropouts and 11 of them were judged
demented, the prevalence would have been
marginally lower (7 8) if we had calculated it
on all the 1147 residents. The risk of missing
demented patients before the prevalence day
was minimal, given that only two of the eligi-
ble subjects had moved elsewhere during the
five years preceding the study. On the other
hand, if we had considered the 31 subjects
with CDR memory scores of 1 and missing
scores in other CDR categories as demented,
the prevalence of dementia would have been
11-3 (109/968). These data confirm that even
small changes in diagnostic criteria can pro-
duce differences in prevalence estimates which
are much more remarkable than those caused
by bias in case ascertainment procedures.
However, to compare our data with other pop-
ulation studies we have to consider the effects
of other variables.
We found, as have other studies,' 2 that the

prevalence of dementia increased with age,
roughly doubling every five years. Although
some studies69 32 have found higher prevalence
rates for dementia in women than in men,
ours, in agreement with others,35 did not find
any relation between sex and risk of dementia.
This discrepancy could be explained by the
effect of other factors such as education, occu-
pation, or socioeconomic state.

According to recent studies,9 13 illiterate or
poorly educated subjects had a two to three
times greater risk of dementia than highly edu-
cated subjects. Despite the low educational
level of our population (only 5-5% with more
than five years of schooling), we found a similar
association between education and dementia.
We do not think this effect stems from a bias
in either screening or diagnostic procedures. It
is unlikely that we missed cases of dementia
among subjects with more than three years of
schooling because we used an MIMSE cut off
point higher than that usually employed in
populations with a better level of education.
Moreover, we can exclude a selection bias
because the proportion of low educated sub-
jects did not differ significantly between
dropouts and participants, and three of the 11
demented dropouts had less than three years
of schooling. Lastly, to prevent spurious diag-
noses of dementia in low educated people, we
used diagnostic criteria requiring formal evi-
dence of functional impairment: the lack of an
increased proportion of low educated subjects

in the group of mild demented patients speaks
against this kind of misdiagnosis.

Old age and female sex were significantly
associated with low education, but we found
that the association between education and
dementia was still present after adjusting for
these potential confounders (OR = 2-0; 95%
CI 1 1-3 1). By contrast with the Shanghai
study,9 we did not find any relation between
female sex and a low level of education, and
risk of dementia. Zhang et a19 attributed such a
correlation in this study to the higher mortality
in men with dementia; this bias is unlikely to
be present in our population because the
prevalence of dementia did not differ between
men and women.
Some studies'939 have found a significant

correlation between occupation and dementia,
although this effect has not been confirmed by
others.54 Because education, occupation, and
socioeconomic state are often associated, it is
difficult to determine the effect of each vari-
able. As most subjects in our study population
had manual occupations, we were unable to
explore the possible effects of non-manual
occupations, but we can reasonably exclude
occupation as a confounder of education given
that we did not find a significant association
between occupation and dementia. Moreover,
the potential confounding effects of cultural
activities and socioeconomic state were negli-
gible because these variables did not differ
substantially in subjects with different occupa-
tions or educational levels. Lastly, although
low education is a normal connotation of this
rural population, we cannot exclude the possi-
bility that a very low educational attainment
was associated with low cognitive abilities or
other personal characteristics likely to increase
the risk of dementia. However, as the thresh-
old of three years of education is closely
related to literacy, the increased risk of demen-
tia might be better explained by literacy than
by minimal differences in years of schooling.
The proportion of cases of Alzheimer's dis-

ease (probable and possible cases grouped
together) was 64%, a figure similar to the
Shanghai9 (65%) and Rochester3 (67%) stud-
ies, but slightly lower than that in the
Rotterdam study"' (72%). However, if we had
considered all the patients with HIS scores
over 4 as cases of vascular dementia, the pro-
portion of those with vascular dementia would
have increased from 27% to 46%, a figure
closer to the one found in other studies that
used this cut off point to differentiate
Alzheimer's disease from vascular dementia.7 5

In agreement with other studies,3 5 preva-
lence rates did not differ between men and
women and increased with age in both
Alzheimer's disease and vascular dementia
groups. Owing to the limited number of cases,
we cannot tell whether women had a higher
risk of Alzheimer's disease in the most
advanced ages, as has been reported by oth-
ers.7 Lastly, we found, as did the Rotterdam
study,"' that a low level of education increased
the risk of dementia in both dementia subtypes
but, owing to the few cases, the lower confi-
dence limits of adjusted ORs was 1 0 for
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Alzheimer's disease and 0 9 for vascular
dementia. Therefore, the protective effect of
education may operate by mechanisms irre-
spective of pathogenic determinants.

In conclusion, our data suggest that preva-
lence of dementia both increases with age and
is inversely related to education, even in this
population characterised by a limited degree of
education and no substantial differences in
lifestyle. The effects of age and education are
similar in both sexes and in both dementia
subtypes.
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