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Illiteracy and poor schooling is still a major pro-
blem in developing countries. As life expectancy is
increasing steadily, these countries have many illi-

terate elderly at risk of developing dementia. In fact,
illiteracy has been considered a risk factor for de-
mentia, along with age, female gender, and living
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ABSTRACT - The study aims to evaluate the prevalence of cognitive/functional impairment in community-
dwelling elderly above 60 years of age (n= 870; m=297, f=573) and the relationship of age, gender, and
functional impairment with cognitive impairment using Mini-Mental State Examination (MMSE) and Pfeff e r
Functional Activities Questionnaire (PFAQ). Chi-square and Student´s tests were used to compare cogni-
tive and functional deficits. Linear regression assessed MMSE/PFAQ relationship. Stratified analysis assessed
confounding factors. Logistic regression assessed the relationship among age/gender/functional status with
cognitive impairment (p<0.05). Prevalence of cognitive/functional impairment was 19.2%. Functional and
cognitive impairment are negatively correlated (Pearson= 0.737), despite educational level (illiterate/liter-
ate: OR=15.60; p=0/OR = 16.40; p=0). Age and gender (female) were associated with cognitive/functional
impairment. Functional impairment is highly correlated to cognitive impairment. Family/health profession-
als may recognize functional impairment more easily than cognitive impairment. Thus, the use in combi-
nation of cognitive and functional scales is important when screening for dementia.
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Prevalência de comprometimento cognitivo e funcional em idosos residentes em uma comu-
nidade: importância da avaliação das atividades de vida diária

RESUMO - O estudo objetivou avaliar a prevalência de comprometimento cognitivo/funcional em idosos
acima de 60 anos (n= 870; m=297, f=573) residentes na comunidade e avaliar a relação entre idade, gênero
e comprometimento funcional com o comprometimento cognitivo. Utilizou-se o Mini-Exame do Estado
Mental (MEEM) e o Questionário de Atividades Funcionais de Pfeffer (PFAQ). Comparou-se relação de deficits
cognitivo e funcional (MEEM e PFAQ). A prevalência de comprometimento cognitivo/funcional foi 19,2%.
Há relação entre comprometimento cognitivo e funcional (Pearson=0,737), independente do nível educa-
cional (analfabetos/alfabetizados: OR=15,60; p=0/ OR = 16,40; p=0). Idade e gênero são fatores associados
a comprometimento cognitivo/funcional (p<0,05). A prevalência de comprometimento cognitivo/funcional
é mais alta que a encontrada em outro estudo brasileiro. Idade, gênero feminino e comprometimento fun-
cional estão diretamente associados a comprometimento cognitivo. O reconhecimento de comprometimen-
to funcional pode ser mais fácil por familiares/profissionais de saúde. Isso reforça a idéia do uso combina-
do de escalas em rastreamentos de demência.
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in rural communities1 - 4. Studies in Brazil, Mexico
and China were able to recruit 35.6%, 36,87%, and
60.6% illiterate people in their sample, respecti-
v e l y, showing that this portion of the population
must be taken into account when dementia is dis-
cussed in developing countries1 - 6. Few Latin Ame-
rican studies have been conducted focusing on the
prevalence of dementia in the community. In Bra-
zil, there is only one thorough study in an urban com-
munity in São Paulo State, which assessed cognitive
and functional features in the first phase and later
on ascertained the prevalence of dementia5. The
Mini-Mental State Examination (MMSE)7 is the most
widely used instrument to screen for cognitive
deficit in epidemiological studies. The influence of
cognitive and noncognitive variables, such as edu-
cation, age, gender and health-related character-
istics have been a subject of many studies6 , 8 - 1 1. Bra-
zilian studies have attempted to set different cut-
o ff scores according to schooling so that the screen-
ing for dementia in people with lower education
can be more accurate and sensitive5 , 1 2 - 1 4. The cut-off
scores of 13 for illiterates, 18 for 1-8 years of educa-
tion and 26 for more than 9 years of education we-
re first proposed to screen for dementia but they
are now considered to provide a low sensitivity1 4.
The cut-off scores proposed by Herrera et al.5 w e r e
as follows: 19 for illiterates, 23 for those with 1-3
years of education, 24 for 4-7 years of schooling and
28 for subjects with more than 7 years of education.
In that study, 34.35% subjects presented scores be-
low the education adjusted cut-off scores. Illiterate
comprised 42.78% of this below score sample and
30.45 % were within 1-3 years of education.

Cognitive impairment has been underdiagnosed
in primary care settings even in developed coun-
t r i e s1 5. Declines in functional ability have been con-
sistently related to cognition1 6 - 1 8. Indeed, the diag-
nosis of dementia implies that the patient must have
a functional decline besides the cognitive deficit,
and functional decline is an important hallmark of
Alzheimer´s disease. Also, cognitively impaired sub-
jects without dementia have more functional impair-
ment than people with intact cognition1 6.

The Pfeffer Functional Activities Questionnaire
(PFAQ)19 is one of the instruments applied to as-
sess activities of daily living in community-dwelling
e l d e r l y. The performance in all activities is assessed
by 10 questions with the scoring ranging from 0-
3, according to increasing severity. The maximum
possible score is 30. Subjects who score higher
than 5 are considered to have functional impair-

ment. Since it is still difficult to examine people with
low educational level in order to ascertain cogni-
tive impairment, the impairment/decline in activ-
ities of daily living (ADL) may provide a more sensi-
tive and straightforward measure of suspicion of
dementia for family and primary care health per-
sonnel. The use in combination of functional and
cognitive measures provide more sensitivity to
screen for suspected dementia, especially in sam-
ples with different educational and economic back-
ground, as is the case in Brazil20. Information re-
garding the cognitive difficulties and their relation
with cognitive-related activities is scarce, provid-
ing large false negative figures in epidemiologi-
cal surveys2 1. Depending on the source of informa-
tion, different prevalence rates of cognitive impair-
ment/dementia can be obtained, contributing to
various and conflicting results in each study4 , 2 1.
Therefore, increasing functional impairment is
consistently associated with increasing risk of cog-
nitive symptoms21, and it is also highly predictive
of death in a 2-year follow-up22.

The present study aims at reporting data about
elderly living at Santo Antonio de Pádua, Rio de
Janeiro, regarding prevalence of cognitive and
functional impairment. A previous publication
showed that 16.51% of 341 community-dwelling
elderly were below the MMSE cut-off scores accord-
ing to schooling2 3. Illiterate who scored below cut-
off points were 12.10%, whereas 20.73% literate
were considered to have cognitive impairment.
We now report on a larger sample of this town,
also using the PFAQ in order to assess ADL in cog-
nitively impaired subjects. Our objectives are
twofold: 1. to evaluate the prevalence of cogni-
tive and functional impairment in community-
dwelling elderly, using MMSE cut-off scores accord-
ing to education; 2. to assess the relationship of
age, functional impairment and gender with cogni-
tive impairment.

METHOD
Sample design and instruments – According to the

2000 national census, there are 38,692 inhabitants in
Santo Antonio de Pádua/RJ (male-19,241; female-19,451),
29,415 living in the urban area and 9,277 in the rural
area. The population above 60 years of age comprised
4,614 people (11.92% of the total population). Given
these figures, the sample size needed to screen for de-
mentia in those aged 60 years or more is 91-155 patients
(95%-99% Confidence interval-CI), considering a puta-
tive prevalence of 7.1%5. Elderly above 60 of age (n= 870;
m=283, f=518), mean age = 72.14 + (7.26), living in nine
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sections of Santo Antônio de Pádua, Rio de Janeiro,
were evaluated with MMSE and PFAQ by consecutive in-
clusion since may/2000 in an observational cross-sec-
tional study. Three hundred and forty one subjects were
evaluated in the community and were previously des-
cribed in a recently published paper2 3. All the other sub-
jects (n=529) were evaluated at a public neurology out-
patient unit, where they had gone to because of vari-
ous noncognitive clinical complaints or just as caregivers
of other subjects. We decided to join all the available
data into one group because both groups share the sa-
me demographic, social, educational and age character-
istics (Table 1). The subjects were further subdivided
into groups according to schooling with respective
MMSE cut-off scores, as follows: illiterate, MMSE-18; 1-
8 years of schooling, MMSE-18; 9-11 years of schooling,
MMSE- 24; above 12 years of schooling, MMSE-27. Also,
a score above 5 in the PFAQ included the subjects into
the group considered at risk for dementia19.

A neurologist (EMRB) and a team of psychologists liv-
ing in Santo Antônio de Pádua were trained to assess
the subjects with the MMSE and PFAQ.

Statistical analysis – Prevalence rates of cognitive
and functional impairment were obtained for the total
sample and for the above 65-year-old subjects. Subjects
with MMSE scores below the education adjusted cut-off
and with PFAQ score above 5 were considered cognitive-
ly or functionally impaired. In order to compare the p r e-
sence or absence of cognitive and functional deficits we
used Chi-square for nominal variables and t test for nu-
merical variables. Linear regression was used to assess
the relationship between MMSE and PFAQ. Stratified ana-
lysis was also performed to assess confounding factors.
The relationship among age, functional status and gen-
der with cognitive impairment was assessed with logis-
tic regression for education adjusted MMSE cut-off sco-
res criteria (p<0.05).

The study was approved by the local Ethics Commit-
tee. All subjects agreed on participating in the research
and signed the informed consent form.

RESULTS
Table 2 shows the distribution of MMSE and

P FAQ scores according to schooling.
Cognitive and functional impairment was obser-

ved in 19.2% of the total sample (141/735). Func-
tional impairment without cognitive decline was
found in 5.3% (n=39) subjects. The prevalence rate
of cognitive and functional impairment in the sam-
ple above 65 years of age was 20.0% (126/630). A-
mong illiterate subjects above 65 years of age, pre-
valence of cognitive and functional impairment
was 28.6% (n=71/248). There is a close correlation
among functional and cognitive impairment (Pe-
arson=0.737). The linear regression between PFA Q
and MMSE shows R2 of 54.3% (Table 3).

The stratified analysis showed that functional and
cognitive impairment maintained a high correlation
when the sample was adjusted for illiteracy. The pres-
ence of illiteracy shows an Odds Ratio (OR) of 15.6
(95%CI-6.0-40.0; p=0), whereas being literate shows
an OR of 16.4 (95%CI- 9.5-28.4; p=0). Thus, illitera-
cy is not a confounding factor in this sample.

Table 1. General demographics of the total sample according

to age, gender and schooling.

Age

60 to < 65 65 Total

Schooling Illiterate 43 306 349

1-8 yrs 70 395 465

9-11 yrs 6 40 46

>12 yrs 2 8 10

Gender Male 50 247 297

Female 71 502 573

Total 121 749 870

Table 2. MMSE & PFAQ scores according to schooling.

MMSE PFAQ

N Mean 95%CI N Mean 95%CI

Schooling Illiterate 349 16.73 16.22-17.25 280 6.07 4.97-7.02

1-8 yrs 465 22.13 21.65-22.62 408 3.97 3.26-4.68

9-11 yrs 46 26.77 25.65-27.88 40 2.35 0.46-4.24

>12 yrs 10 26.90 23.89-29.91 7 3.00 4.34-10.34

Total 870 20.27 19.86-20.67 735 4.67 4.09-5.24

95% CI, 95% confidence interval
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Table 4 shows the (OR) among cognitive impair-
ment and age, gender and functional impairment
for the education adjusted sample. Age, female
g e n d e r, and functional impairment are highly cor-
related to cognitive impairment in our sample.

DISCUSSION
The prevalence of cognitive and functional im-

pairment in our data is 19.2%. As for the differ-
ent educational levels, 36.07% illiterate and 23.34%
lower grade subjects are thought to be impaired
using MMSE cut off scores according to schooling.
Our previous publication showed that 16.51% of
our sample was cognitively impaired by the less sen-
sitive cut-off MMSE scores according to educa-
tion12,23. However, this former sample comprised
only elderly above 65 years of age. The present data
show a prevalence rate of 20% for cognitive and
functional impairment in the sample above 65
years. Impaired illiterate subjects constituted 28.6%
of the sample.

A Chinese study recruited 398 subjects (366 of
which went on to the second phase of the study)
out of 2015 community elderly in Taiwan using cut-
off scores of less than 16 for illiterate, less than 21
for grade-school literate and less than 24 for jun-

i o r-high-school and higher education literate. This
means that 19.75% of the subjects had cognitive
impairment. The study of the Hispanic popula-
t i o n6 used a cut-off score of 18 and found that most
(86.8%) illiterate subjects were within the range
of cognitive impairment, in comparison to 24.8%
of those who were literate. Their overall prevalence
of cognitive impairment was 36.7%. 

Regarding only cognitive impairment, the Bra-
zilian study5 showed that 34.35% of the subjects pre-
sented scores below the education adjusted cut-off
scores, with an overall prevalence of 14.1%. Illiterate
comprised 42.78% of this below score sample and
30.45 % of the 1-3 years of education group. Finally,
the prevalence rate of dementia in the Chinese
study was 3.7%, higher than other Chinese studies
and lower than the Brazilian study (7.1%).

The figures found in the Chinese and Hispanic
studies are similar to ours, and higher than the rate
found in the Brazilian study. We considered 60
years as the minimum age to be enrolled in the
study, whereas the other studies used 65 years of
age as one of the inclusion criteria. However, our
prevalence rates in subjects above 65 years are si-
milar to the other studies. Since this is still the first
phase of the epidemiologic survey carried out in

Table 3. Distribution of subjects with and without cognitive impairment by gender and schooling.

Not impaired N (%) Impaired N (%) Total N (%)

Gender Male 219 (40.4) 78 (23.8) 297 (34.1)

Female 323 (59.6) 250 (76.2) 573 (65.9)

Schooling Illiterate 130 (24.0) 219  (66.8) 349 (40.1)

1-8 yrs 364 (67.2) 101 (30.8) 465 (53.4)

9-11 yrs 40 (7.4) 6 (1.8) 46 (5.3)

>12 yrs 8 (1.5) 2 (0.6) 10 (1.1)

Total 542 328 870

Table 4. Odds Ratio (OR) for cognitive impairment according to school -

ing assessed by logistic regression model.

Variables OR 95% CI P

Female 3.02 2.19-4.73 0.000

PFAQ (dichotomous) 17.49 10.60-28.87 0.000

Age (continous) 1.05 1.02-1.08 0.001

Illiterate (dichotomous) 8.91 5.87-13.53 0.000

95%CI, 95% confidence interval.
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the town, the second phase will be able to process
data both from the senile and the presenile groups
at risk for dementia.

Age, functional impairment and female gender
were positively correlated to cognitive impairment
in this sample (Table 4). Several studies have found
an inverse association between low educational
level and dementia/cognitive impairment1 , 2 4 - 2 5. The
Brazilian epidemiologic study5 found dementia in
16.6% subjects with lower education, 12.2% of
whom were illiterate. Our data do not permit such
an association, since the population screened so far
in Santo Antonio de Pádua does not have enough
subjects with more years of education. However, we
also found higher figures regarding the association
between low education and cognitive impairment
(66% for illiterates). Age was directly associated with
cognitive decline (Table 4). Since the mean age of
the sample was 72.34 (sd=7.47), younger than in oth-
er studies, and 13.90% of our subjects were below
65 years of age, the comparison with Herrera´s5 s t u-
dy can show a lesser prevalence of dementia at the
second phase of this study.

Dependence in ADL and cognitive impairment
are not only signs of impending dementia but can
predict death as independent factor in a 2-year fol-
low-up as well (RR for ADL- 3.0; RR for cognition-
1.9)25-26. Our results show that functional impair-
ment presented a high correlation to the pres-
ence of cognitive impairment, despite the educatio-
nal level. The stratified analysis showed that the
functional impairment was correlated to cogni-
tive impairment both for literate and illiterate
subjects. However, illiteracy failed to show its mod-
ifying effect on cognitive impairment in our sam-
ple. This may be explained because of a bias in our
data collection, since we were not able to quan-
tify the exact duration of schooling for each sub-
ject. Thus, subjects with 1-3 years of schooling may
be “functionally illiterate”, meaning that they ac-
tually behave cognitively as illiterate with the ex-
ception that they are able to write and read very
simple sentences. We have established a cut-off
score of 18 for 1-8 years of schooling in order to
solve this issue.

A study in Puerto Rico found overall prevalence
rates for cognitive and functional impairment in
the elderly of 18.5% and 18.4%, respectively. They
also found functional impairment to be associat-
ed to cognitive dysfunction (OR- 2.45, 95%CI=
1 . 8 4 - 3 . 2 7 )2 7. Another study showed that the risk of
incident ADL disability over a 7-year period in His-
panic elderly is higher in those with impaired cog-

nition (RR 1.58 (955Ci- 1.18-2.12)28. Our data con-
firm the finding that functional impairment is neg-
atively associated with cognitive status and that the
prevalence of dependence in ADL is higher among
cognitively impaired subjects18,17,16.

Many studies have tried to adjust new cut-off
scores for the MMSE according to educational lev-
e l5 , 1 2 - 1 4. However, lowering the threshold on any ins-
trument increases the risk of false negatives6. Al-
though different education adjusted MMSE cut-off
scores are an important move toward recognizing
cognitive impairment within large samples in the
community in developing countries where illiter-
acy is still a problem, our data suggest that scre-
ening for functional impairment may strengthen
the suspicion of dementia. This approach could im-
prove the early diagnosis of dementia20, since at-
tention to dysfunction in ADL is easier to recogni-
ze than cognitive impairment by the family and
people who deal with elderly. This high correlation
between functional and cognitive impairment may
mean in clinical terms that risk or suspicion of de-
mentia may be better assessed by functional scre-
ening rather than by MMSE scores in low educa-
tion populations, in the first place. 

In conclusion, the prevalence rates of cogni-
tive and functional impairment in Santo Antonio
de Pádua are similar to those found in Hispanic and
Chinese studies, and higher than those found in
Brazil. Age, functional impairment and female
gender are directly associated with cognitive impair-
ment when MMSE cut-off scores are adjusted for
years of education. Functional impairment is high-
ly correlated to cognitive impairment. This may be
an easier feature to be recognized by the family
and health professionals to screen for dementia,
and strengthens the need to assess both cognitive
and functional status in combination.
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