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Abstract: The authors report the incidence of dementia in a

community-dwelling Brazilian population. In 1997, 1656 individuals

aged 65 years or more, the majority being of very low educational

level, were screened at their homes in Catanduva, Brazil, and de-

mentia was diagnosed in 118 cases. The remaining 1538 individuals

were rescreened 3.25 years later applying a health questionnaire, the

Mini-Mental State Examination (MMSE) and the Pfeffer Functional

Activities Questionnaire (PFAQ). According to PFAQ and MMSE

scores, selected subjects were submitted to clinical, neurologic, and

cognitive evaluations. The subjects diagnosed with dementia under-

went laboratory tests and brain computed tomography. A total of

1119 individuals were rescreened and 50 incident cases of dementia

(28 with Alzheimer disease [AD]) were identified. The incidence rate

of dementia was 13.8 and of AD was 7.7 per 1000 person-years for

individuals aged 65 years or older. The incidence rates of dementia

almost doubled with every 5 years of age. There was no difference

according to gender, but women had a higher incidence of dementia,

predominantly AD, in very old age. There was a trend for higher inci-

dence of dementia in illiterates (p = 0.07), but multivariate analysis

disclosed significant association only between age and higher incidence

of dementia. The incidence rates of dementia in this Brazilian commu-

nity are comparable to those reported in Western and Asian studies.
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Dementia is a major social health problem because of the
fast-growing elderly population. Prevalence rates of de-

mentia have now been determined in several countries, but
comparisons between populations are hampered in that they
can reflect differences resulting from either incidence or
survival. Incidence studies are more appropriate for assessing

the burden of a disease, for the planning of health policies, for
the investigation of risk factors, and for the comparison be-
tween different populations. The incidence of dementia has
been determined less often than the prevalence because inci-
dence studies require longitudinal observation to ascertain new
onsets of dementing diseases.1–4

Incidence rates for dementia are now available for several
developed countries2–6 and for a few developing countries.7–9

Besides age, incidence could be influenced by other demo-
graphic variables, such as educational and socioeconomic
levels.7,10,11

In the developing world, including Latin America, a
rapid increase in life expectancy has occurred in recent
decades.12 In Brazil, the group of individuals aged 60 years
and older is the fastest growing age group.13 The developing
countries still have a large proportion of illiterates and
individuals with low levels of schooling, especially among the
elderly population. The heterogeneity of educational and so-
cioeconomic levels in the population of developing countries
could provide more information about the relative importance
of ethnicity and social factors as risk factors for dementia.

The aims of this study were to determine the incidence
of dementia, and of Alzheimer disease (AD), in a community-
dwelling population living in an urban area in Brazil, and to
correlate these data with educational and socioeconomic levels.

METHODS

Baseline Study
The study was conducted in the urban area of the town of

Catanduva, in São Paulo state, southeastern Brazil, a town
with 100,913 inhabitants according to the 1996 Brazilian
census. In 1997, we randomly selected a quarter of the ad-
dresses from each sub-district list of addresses where indi-
viduals aged 65 years and older resided, so as to screen 25% of
the domiciles. The methods and results of the baseline study
were recently published.14 Briefly, 1656 elderly individuals
were screened during the months of January and February
1997, most of the individuals being white (84.5%), 9.6% of
African decent, 4.3% with mixed ancestry (white, African, and
indigenous) and 1.8% of Japanese origin. There were high
percentages of illiterates (34.2%) and of very low educated
individuals (35.6% with 1–3 years of schooling). A total of
118 cases of dementia were diagnosed, representing a preva-
lence of 7.1%.

Received for publication July 24, 2003; accepted April 22, 2004.
From the *Behavioral and Cognitive Neurology Unit, Department of

Neurology, University of São Paulo School of Medicine, São Paulo,
Brazil; and the †Department of Internal Medicine, Catanduva School of
Medicine, Catanduva, Brazil.

Supported by FAPESP (Fundo de Amparo à Pesquisa do Estado de São
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Incidence Study

Screening Phase

In 2000, the 1538 without dementia in the first eval-
uation were informed by letter that a new home interview was
being planned, in which its objectives and noncompulsory
nature were explained. Seventeen graduate students of the
Catanduva School of Medicine rescreened the individuals at
their homes during the months of April and May 2000. Prior to
this rescreening, training sessions were given by the study
coordinators, including the trial application of tests and
questionnaires to volunteers under the supervision of a senior
neurologist (E.H.). Informed consent was obtained from all
participants or from a family member, when appropriate.
Screening evaluation consisted of a questionnaire assessing
basic demographic data, socioeconomic level, information on
the general health and mental status provided by the subject
and by a family member or proxy, the Mini-Mental State
Examination (MMSE),15,16 and the Pfeffer Functional Activ-
ities Questionnaire (PFAQ).17 The PFAQ is one of the ques-
tionnaires proposed by two consensus statements on the
diagnosis of dementia,18,19 it is answered by a family member
or proxy, and it includes 10 questions about the performance in
activities of daily living with scoring ranging from 0 to 3,
according to the severity of disability in each activity. The
maximum score is 30 and scores higher than 5 are indicative of
functional impairment. For the socioeconomic level, the cri-
teria of the Brazilian Association of the Institute of Market
Research were used, where the classification is based on
a score obtained from several items related to the persons’
residence. These include the number of bathrooms, full-time
maids, cars, TV sets, and such, combined with the educational
level of the head of the household; overall levels ranging from
A (highest), to E (lowest).

Diagnostic Evaluation
All subjects with PFAQ score .5 and MMSE below

specific education-adjusted scores were considered to have
suspected dementia and were selected for diagnostic evalu-
ation. The MMSE cutoff scores were as follows: 27 for
subjects with educational level.7 years, 24 for those with 1 to
7 years of schooling, and 19 for the illiterate. These cutoff
scores were higher than those proposed by a Brazilian study,16

to increase the sensitivity of the screening. Participants were
considered illiterates when they fulfilled all of the following
three conditions: they had never attended school or had at-
tended for less than 1 year, they considered themselves as
unable to read, and they were unable to read the phrase ‘‘close
your eyes’’ from the MMSE.

For the diagnostic evaluation, 10 physicians (nine neu-
rologists and one psychiatrist) examined those individuals
having suspected dementia using a protocol consisting of
medical history, information on head trauma history, smoking
habits, alcohol consumption, use of anti-inflammatory drugs,
use of estrogens, and family history of dementia. The indi-
viduals were also submitted to physical and neurologic exam-
ination, the Brazilian version of the CERAD neuropsychological
battery,20 a neuropsychological battery including immediate
and delayed recall of 10 simple objects presented as line

drawings,21,22 semantic verbal fluency and the clock drawing
test,23 the Behave AD,24 and the Cornell Scale for Depression
in Dementia.25

Subjects with difficulty in performing the cognitive tests
due to auditory, visual, or other physical problems that could
have affected their performance were excluded from the study.

The diagnoses were established through consensus by
the whole clinical team, on the same day of the diagnostic
evaluation of the individual having suspected dementia, using
the DSM-IV criteria for the diagnosis of dementia.25a

Dementia severity was rated using the clinical dementia rating
scale (CDR).26 Patients with dementia underwent a diagnostic
workup that included the following examinations: routine
blood tests; tests for liver, kidney, and thyroid functions; serum
calcium and phosphorus levels; cholesterol and triglycerides;
serum B12 levels; serology for syphilis; chest x-ray; and brain
computed tomography.

Based on the data from the clinical history, neurologic
examination, and laboratory and brain computed tomography
findings, the clinical diagnoses were established according
to previously published criteria, namely, National Institute of
Neurologic Communicative Disorders and Stroke-Alzheimer’
Disease and Related Disorders Association (NINCDS-
ADRDA) criteria27 for AD; National Institute of Neurologic
Disorders and Stroke-Association Internationale pour la
Recherche et L’Enseigment en Neurosciences (NINDS-AIREN)
criteria for vascular dementia and for AD with cerebrovascular
disease (AD + CVD)27a; McKeith et al criteria28 for dementia
with Lewy body; and Neary et al criteria29 for frontotemporal
lobar degeneration.

Individuals with PFAQ score ,6 and MMSE above the
specific education-adjusted scores were stratified by age, sex,
and educational level, and a sample of these subjects with
similar age, sex, and educational level to the individuals with
suspected dementia was randomly selected as a control group.
These subjects were evaluated by neuropsychologists and
speech therapists using the same protocol, excluding the phys-
ical and neurologic examination, and the Behave-AD. Both for
the control group and for the individuals having suspected
dementia, the examiners were not blind to the results of the
first-stage screening.

All data collected in the screening phase and in diag-
nostic evaluation were transferred to the Epi-Info 6.0 comput-
erized database (Center of Disease Control and Prevention,
Atlanta, GA) with double data entry. Missing data and errors
were checked and, when necessary, were followed up by a
telephone call to the informant.

Data Analysis
Incidence rates were calculated by dividing the number

of cases with onset of dementia in each age group over the
period of 3.25 years, by the number of rescreened persons in
each age group. The period of 3.25 years was defined as the
time interval from the mean time of study entry to the mean
time of rescreening. Either Pearson’s x2 test for square matrix
(23 2) or x2 for trend for rectangular matrix [23 (n. 2)] was
chosen to compare demographic characteristics of groups of
individuals and to determine the degree of association between
variables. Multivariate analysis of dementia incidence in
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relation to age, gender, literacy versus illiteracy, and socio-
economic level was undertaken by logistic regression. Age and
socioeconomic levels were categorized into greater than or
equal to median versus less than the median. The value of
significance accepted was 0.05. The Statistical Package for the
Social Sciences for Windows, version 10.0 (SPSS Inc) was
used for the statistical analysis.

This study was approved by the Ethics Committee of the
Hospital das Clı́nicas, University of São Paulo School of
Medicine, Brazil.

RESULTS
The numbers participating in each phase and the general

design of the study are summarized in Figure 1.

Screening Phase 1
We were able to rescreen 1119 from the target popu-

lation of 1538 individuals, where 183 had died between the
prevalence baseline and the incidence studies, 212 were not
located, and 24 refused to participate. These 1119 individuals
were not different from the target population regarding sex
(Pearson’s x2 = 0.064; p = 0.800), educational level (x2 for
trend = 0.4197; p = 0.5171), and age (x2 for trend = 8.265; p =
0.1422). The demographic features of the screened individuals
are shown in Table 1.

A total of 114 individuals were suspected to have
dementia according to the MMSE and PFAQ scores, these
being selected for diagnostic evaluation. A total of 105
individuals, with similar age (x2 for trend = 1.39; p = 0.247),
sex (Pearson’s x2 = 2.73; p = 0.098), and educational level (x2

for trend = 2.413; p = 0.123) to those with suspected dementia
were selected to be examined as the control group.

Diagnostic Evaluation
A total of 101 individuals (88.6%) having suspected

dementia were examined (9 were not located, 3 refused to
participate, and 1 had deafness). Dementia was diagnosed in
50 individuals, corresponding to the incidence rate of 13.8 per
1000 person-years for individuals aged 65 years or older.
Twenty five patients were classified as CDR 1.0, 11 as CDR
2.0, and 14 as CDR 3.0. The diagnoses of the diseases caus-
ing the dementia are shown in Table 2. In the control group,
90 individuals were examined, and no case of dementia was
identified.

The incidence rate of AD (including probable, possible,
and AD associated with cerebrovascular disease) was 7.7 per
1000 person-years for individuals aged 65 years or older. The
incidence rate of probable AD was 4.1 per 1000 person-years
in this age group. Among the 25 cases of AD, 17 were women

FIGURE 1. Design and participant flow chart of the study.

TABLE 1. Demographic Features of the 1,119
Screened Individuals

Age
(years)

Women Schooling
(years)

Men Schooling
(years)

Total0 1–3 4–7 $8 0 1–3 4–7 $8

65–69 33 43 34 17 17 32 21 9 206

70–74 69 86 60 15 37 91 47 24 249

75–79 68 48 33 8 25 50 22 8 262

80–84 36 20 16 7 15 19 7 3 123

85–89 19 15 11 0 14 15 4 5 83

$90 4 0 1 2 5 2 2 0 16

Total 229 212 155 49 113 209 103 49 1,119

TABLE 2. Diagnoses of the Diseases Causing Dementia in
the Incident Cases

Diagnosis N %
Male

(N = 23)
Female
(N = 27)

Probable AD 15 30.0 4 11

Possible AD 10 20.0 4 6

AD + cerebrovascular disease 3 6.0 2 1

Vascular dementia 9 18.0 4 5

Parkinson’s disease 3 6.0 2 1

Dementia with Lewy body 2 4.0 2 —

Huntington’s disease 1 2.0 — 1

Frontotemporal dementia 1 2.0 — 1

Alcoholic dementia 1 2.0 1 —

Post-traumatic dementia 1 2.0 1 —

Multiple causes 2 4.0 2 2

Undetermined cause 2 4.0 1 1
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and 8 men, but this difference was not statistically significant
(Pearson’s x2 = 1.087; p = 0.297).

The incidence of dementia and AD was associated with
age, as shown in Tables 3 and 4. Figure 2 shows the age-
specific incidence rates of dementia in our study compared
with meta-analysis studies.

Although sex was not associated with the incidence of
dementia (Pearson’s x2 = 1.25; p = 0.26), the incidence of
dementia was higher for women older than 85 years (p ,
0.001; Fisher exact test). For men, the incidence was higher
in the age groups younger than 85 years, but the difference
was not significant (p . 0.2). The incidence of AD was higher
for women in very old age (p , 0.001; Fisher exact test).

Socioeconomic levels were also not associated with the
incidence of dementia (Table 5).

Incidence of dementia was higher in illiterate individ-
uals. Twenty-one incident cases of dementia (6.1%) occurred
in 342 illiterate individuals, while 29 (3.7%) occurred in
777 literate individuals (Pearson’s x2 = 3.23; p = 0.072). In
univariate analysis, educational level was not associated
with the incidence of dementia (Table 6). Logistic regres-
sion showed that only age (odds ratio = 11.7; 95% confi-
dence interval, 3.6–37.9) was associated with higher inci-
dence of dementia. When we introduced age by sex interaction
in the logistic regression analysis, it was not significant
(p . 0.4).

DISCUSSION
The age-specific incidence rates of dementia in this

Brazilian community are close to those reported in the meta-
analyses of European,5 Western and Asian,3 and East Asian2

studies, up to and including the 85- to 89-year age group
(Fig. 2). In another meta-analysis of nine European studies,2

which comprise only one study also included in the meta-
analysis by Fratiglioni et al,5 the incidence rates of mild
dementia were much higher than in the others, ranging from
9.1 per 1000 person-years at the ages 65 to 69 years to 104.1 at
85 to 89 years. The discrepancy between these different meta-
analyses may be related to different criteria used for the
diagnosis of dementia in these studies. According to Jorm and
Jolley,2 DSM criteria tend to give lower incidence rates for
mild1 dementia, but higher rates for moderate1 dementia in
population studies. In our study, only individuals with both
low scores in the MMSE and impairment in functional
activities were screened positive for dementia, a procedure that
may have increased specificity to the detriment of sensitivity.

In a recent report on the incidence of dementia in
Seattle,6 the incidence rate was 4.65 per 1000 person-years at
the ages 65 to 69 years, while this increased to 54.05 at 85 to
89 years; these rates are also close but slightly higher than our
findings.

TABLE 3. Age-Specific Incidence Rates Per 1,000 Person-Years
for Dementia by Age and Sex

Age
(years) N

Dementia Incidence Rates (95%CI)

Women Men Total

65–69 2 2.4 (0.52–0.725) 3.9 (0.845–11.60) 3.0 (0.4–10.7)

70–74 9 4.0 (1.74–7.77) 9.3 (5.72–15.05) 6.4 (3.0–12.1)

75–79 14 13.7 (9.36–23.87) 20.5 (14.04–32.92) 16.4 (9.1–27.1)

80–84 10 19.2 (3.87–32.05) 35.8 (21.12–58.66) 25.0 (12.2–44.4)

85–89 13 68.4 (5.13–98.60) 24.3 (11.64–45.83) 48.2 (26.5–77.8)

$90* 2 44.0 (9.46–113.46) 34.2 (7.38–91.74) 38.5 (4.8–118.0)

Note: Chi-square for trend = 38.25; p , 0.0001.
CI = confidence interval.
*Only 1 patient (aged 97) was over 94.

TABLE 4. Age-Specific Incidence Rates Per 1,000 Person-Years
for AD by Age and Sex

Age
(years)

AD* Incidence Rates (95% CI)

N Women Men Total

65–69 — — — —

70–74 2 1.3 (0.29–4.0) 1.55 (0.55–3.22) 1.43 (0.17–5.15)

75–79 6 7.8 (5.72–15.05) 5.86 (4.32–11.41) 7.04 (2.60–15.13)

80–84 8 19.2 (25.74–64.45) 21.47 (20.96–45.92) 20.01 (8.77–38.19)

85–89 8 41.0 (25.74–64.45) 16.2 (4.16–54.82) 29.65 (26.9–73.1)

$90† 1 44.0 (9.46–113.46) — 19.23 (0.5–93.0)

Note: Chi-square for trend = 37.43; p , 0.0001.
CI = confidence interval.
*Probable and possible AD, excluding cases with associated cerebrovascular disease.
†Only 1 patient (aged 97) was over 94.

FIGURE 2. Annual incidence rates of dementia. h, Meta-
analysis of European studies.2 r, Meta-analysis of East Asian
studies.2 j, Meta-analysis of Western and Asian studies.3 :,
Meta-analysis of European studies.5 s, Brazilian incidence study.

TABLE 5. Incidence Rates Per 1,000 Person-Years for
Dementia According to Socioeconomic Level

Socioeconomic
Level N

Dementia
(N)

Incidence Rate
(Per 1,000 Person-Years) 95% CI

A 72 1 4.27 0.11–23.38

B 174 8 14.15 6.51–28.77

C 403 25 19.09 13.31–29.57

D 406 12 9.09 4.87–16.18

E 58 4 21.22 6.32–55.06

Note: Chi-square for trend = 0.0153; p = 0.902. The socioeconomic levels of 6
individuals were not known.

CI = confidence interval.
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In developing countries, the incidence of dementia has
been determined less often. In Ibadan, Nigeria, the mortality-
adjusted incidence rate was 13.5 per 1000 person-years in
individuals aged 65 or older.9 In Beijing, the incidence rate was
5.6 per 1000 person-years, but people aged 60 years or older
were included,7 which certainly reduced the incidence rate.

The incidence rates of dementia in this community more
than doubled for every 5 years of age, from the 65- to 69-year
age group up to the 75- to 79-year age group. Above this age
group, there was a slowing of the increase with age. In the
meta-analysis of eight European studies,5 the incidence rates
of dementia ranged from 2.4 per 1000 person-years at the ages
of 65 to 69 years to 48.6 per 1000 person-years at the ages 85
to 89 years, which are very similar to our findings. However,
for the group aged 90 years and older, the incidence rate rose
to 70.2 per 1000 person-years in the European studies while
dropping to 38.46 in our study. The leveling off at older ages
has been reported by others,30–32 and it is probably due to the
small number of very old individuals in the community,2,5

although it may reflect that the acceleration of incidence rates
for dementia slows down in advanced age.3 The upper limit of
the confidence interval we found is consistent with increasing
incidence of dementia even in advanced ages.

Several studies have reported higher incidence of de-
mentia in women,4,33–35 while others did not find a differ-
ence.36,37 Higher incidence of AD for women than for men at
very old ages had already been described.34 In our study, the
incidence of dementia was higher for women older than 85
years, with most of the cases being AD. Similar findings had
been reported in a meta-analysis of 23 incidence studies.2

We found no effects of socioeconomic levels on the
incidence of dementia in this study. However, the lack of
relationship with the socioeconomic level should be consid-
ered with caution because the classification we used ranks the
socioeconomic level of the person at the time of study and not
during childhood or early adulthood, when factors such as diet
and quality of health care may well have a greater impact on
the risk of developing dementia in the future.

Although there was also a trend for higher incidence of
dementia in illiterates in this study, multivariate analysis did
not confirm this. In a previous epidemiologic study in this
same community, illiteracy was associated with higher preva-
lence of dementia.14 However, the diagnosis of dementia in
low-educated individuals remains a difficult undertaking. In
a rural community in India, where illiterates constituted three
fourths of the cohort, the incidence of dementia was very

low, and the authors considered that the low sensitivity of
the dementia screening instruments and the difficulties in
evaluating functional decline in a ‘‘low-tech,’’ low demanding
environment were the most possible explanations for the low
incidence of dementia.8 It is possible that these circumstances
occurred in our study and that the incidence in the illiterate and
low educated individuals may be higher than we are reporting.

There are other factors that may have contributed toward
reducing the estimate of the true incidence of dementia in this
study. One of these is attrition. However, when we compared
the 1119 screened individuals with the target population of
1538 individuals, there were no differences in age, sex, and
educational level between them. Besides, only individuals that
were screened positive for dementia and a sample of negative
screened individuals were submitted to a diagnostic evaluation
for dementia, and there was also attrition between screening
and diagnostic evaluation phases. Although this two-stage
method of case ascertainment had been used in most studies on
the incidence of dementia, one-stage comprehensive diagnos-
tic procedures have been recently proposed for population
studies on dementia, a method that may prove useful for future
studies in developing countries.38

There were 183 deaths between baseline study in 1997
and follow-up in 2000, and several of the deceased persons
may have had dementia, as has been already reported.4 We did
not interview informants about deceased persons’ cognitive
decline, but as most of the incidence studies did not make
adjustments for deceased persons, the comparison between our
incidence rates with theirs probably was not affected by mor-
tality rate.

In the Indianapolis-Ibadan Dementia Project, two popu-
lations from nonindustrialized and industrialized countries
were evaluated for the incidence of dementia using identical
diagnostic methods, and the incidence was lower among Yor-
uba than among blacks. The lower incidence of dementia in the
Yoruba was assumed by the authors to be related to genetic and
other environmental factors.9 Since allelic polymorphisms of
the ApoE gene is the most important risk factor for late-onset
AD, it is pertinent to inform that the association of the e4 allele
with AD in the population of this Brazilian State39 is weaker
than those reported in North American,40 Scandinavian,41 and
Northern Italian populations42 but is similar to those of
Spanish43 and other Latin American populations.44,45

To summarize, all these possibilities may have contrib-
uted to reducing the incidence we found in this study, and
should be taken into consideration when devising future epi-
demiologic studies into dementia in developing countries.

CONCLUSION
The incidence rates of dementia in this Brazilian com-

munity are comparable to those reported in Western and Asian
studies, and AD is the most common type of dementia.
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TABLE 6. Incidence Rate Per 1,000 Person-Years for
Dementia According to Schooling

Schooling
(years) N

Dementia
(N)

Incidence Rate
(Per 1,000

person-years) 95% CI

8 or more 98 3 9.42 2.02–27.54

4–7 258 11 13.12 6.90–24.09

1–3 421 15 10.96 6.41–18.52

0 (illiterate) 342 21 18.89 12.60–30.24

Note: Chi-square for trend = 1.937; p = 0.164.
CI = confidence interval.
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