Mini-Mental State Examination norms in a
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Abstract

The objective of this study was to assess Mini-
Mental State Examination norms of a function-
ally normal sample of community-dwelling el-
derly. Illiterate and low-educated subjects who
scored less than 5 on the Pfeffer Functional Ac-
tivities Questionnaire (PFAQ) [n = 397; female =
269; mean age = 72.15 (SD = 7.24) years] had the
5th, 25th, 50th, and 75th percentiles calculated
according to age (65-74; 75-84 years). Overall
MMSE score was 21.97 (SD = 4.48). Mean MMSE
for illiterate younger individuals was 19.46 (SD
= 3.47), and the quartile distribution was 14, 17,
19, and 21. MMSE of subjects with 1-8 years of
schooling was 23.90 (3.87), and the distribution
was 15, 22, 24, and 27. MMSE of older illiterate
subjects was 18.11 (SD = 3.63), and the distri-
bution of scores was 13, 16, 18, and 20, whereas
subjects with 1-8 years of schooling scored 23.81

(8D = 4.01) and the distribution was 15, 22, 24,
and 27. These MMSE normative data may help
improve the detection of cognitive impairment
in Brazil, mainly in the primary clinical setting.
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Introduction

The Mini-Mental State Examination (MMSE) 1 is
widely used as a screening test for dementia and
other cognitive disorders 2.3. However, the role
of education in MMSE performance, considered
controversial by some authors, may make it diffi-
cult to assess some specific populations 456. Ac-
cording to some studies, MMSE specificity and
sensibility are limited when the test is applied to
subjects with little or no formal education, thus
limiting its appropriateness as a screening in-
strument for dementia in populations with high
illiteracy rates 24,56, Inversely, the MMSE is a
good instrument when applied to adults (18-60
years of age) who are well-educated (defined as
having more than nine years of formal school-
ing). MMSE sensitivity and specificity rates for
detecting dementia in well-educated adults are
100% and 92%, respectively, whereas in sub-
jects over 60 years of age with less than 8 years
of schooling, sensitivity is 63.3% and specificity
65.2% 5.

A common strategy to minimize the effects
of educational level is to adjust the MMSE cut-
off scores according to schooling. This proce-
dure reduces the number of false-negatives in
samples with more schooling and the number
of false-positives in the less educated, especially
the illiterate 425. Following the same procedure,
several studies have attempted to present MMSE
cutoffs adjusted to education in the Brazilian el-
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derly population 7.8, as well as in other develop-
ing countries 459,10,

Percentiles provide aless complicated way for
clinicians to evaluate the results of an individual
MMSE score, taking individual age and schooling
into account. The procedure can provide valu-
able data for comparing an individual’s score to
that expected in the general population, given
the individual’s specific demographic character-
istics 11,12,

Thus, this study aimed to assess the distribu-
tion of MMSE scores into quartiles in a healthy
Brazilian community-dwelling elderly sample
stratified by age and education.

Method

Community-dwelling elderly over 60 years of
age (n = 870; m = 297, f = 573) were screened
with the MMSE 1 and the Pfeffer Functional Ac-
tivities Questionnaire (PFAQ) 13 in a project to
evaluate the prevalence of dementia in Santo
Antonio de Padua, Brazil. The entire sample
has been described in a previous publication 14.
Only “young elderly” individuals, i.e., subjects
65 to 84 years of age, were included in the pres-
ent study. The original database had included
121 subjects 60 to 64 years of age and 51 indi-
viduals over 85. Of the remaining 698 subjects,
data for the PFAQ were missing from 108. Those
with scores below 5 in the PFAQ were retrieved
from the database. Knowing that functional and
cognitive impairment are closely related and
that combined use of functional and cognitive
scales can improve the detection of demen-
tia in the community, the present sample was
considered cognitively normal because of their
independent performance in activities of daily
living (ADL) 14,15,16,17,

The PFAQ is one of the instruments used to
assess ADL in community-dwelling elderly, pro-
viding operational descriptions of various func-
tional levels. It has been used in previous Brazil-
ian studies to assess cognitive and functional im-
pairment 14,1819 and was recently recommended
by the Brazilian Academy of Neurology as a tool
to screen ADL in community samples 20. Perfor-
mance in all activities is assessed by 10 questions
with the score ranging from 0 to 3, according to
increasing severity. The maximum possible score
is 30. Functional capacity level varies from 1 (nor-
mal) to 7 (severely incapacitated). Subjects scor-
ing higher than 5 are defined as having functional
impairment.

The MMSE is a brief, broad-based screening
test for cognitive capabilities 2. It evaluates ori-
entation, attention, concentration, memory, cal-
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culation, language, and praxis. The score ranges
from 0 to 30.

Statistics

The descriptive analysis of the sample is pre-
sented as means and standard deviations (SD).
The sample was stratified into quartiles of MMSE
scores (5%, 25%, 50%, and 75%) according to age
(10-year intervals) and education (illiterate and
1-8 years of schooling). When results in a given
quartile showed decimal values they were round-
ed to the next lowest integer 2.

The study was approved by the Research
Ethics Committee of the Institute of Psychiatry,
Federal University in Rio de Janeiro. All subjects
signed the informed consent.

Results

Of the group who had performed the PFAQ (n =
590), the mean age of the sample with scores be-
low 5 on the PFAQ (n =397; m = 128, f = 269) was
72.15 (SD = 7.24) years.

Overall mean MMSE score was 21.97 (SD =
4.48). For younger individuals, mean MMSE was
19.46 (SD = 3.47) for illiterate subjects and 23.90
(SD = 3.87) for those with 1-8 years of schooling.
Older subjects with less schooling scored a mean
MMSE of 18.11 (SD = 3.63), as compared to 23.81
(SD =4.01) for those with more schooling.

Table 1 shows the MMSE quartile scores ac-
cording to age and education.

Discussion

This study shows the distribution of MMSE scores
according to age and education (quartiles) in a
sample of Brazilian community-living elderly.
Although some studies 1421 have examined this
scale’s cutoff scores for cognitive impairment in
illiterate and less educated elderly in Brazil, there
is still a need to establish norms within the Bra-
zilian educational and cultural context. This ap-
proach (quartile distribution) has not been test-
ed previously in Brazil, and distribution of scores
may help plot individuals within the ranges and
aid clinicians with decision-making on diagnos-
tic and intervention issues.

To our knowledge, there is only one published
study on the MMSE in community-dwelling sub-
jects in Brazil 21. Our results show the same me-
dian MMSE scores for illiterate elderly and those
with 1-8 years of schooling (Table 1) when com-
pared to the median for illiterates (MMSE = 20)



Table 1

MMSE NORMS OF BRAZILIAN ELDERLY WITH LOW SCHOOLING

Mini-Mental State Examination (MMSE) scores according to age and education.

Schooling Age in years
65-74 75-84
llliterate 1-8 years Illiterate 1-8 years
(h=93:m=15; (n=180: m = 68; (n=60: m=22; (n=64: m=23;
f=78) f=112) f=238) f=41)
MMSE quartiles
5th 14 15 13 15
25th 17 22 16 22
50th 19 24 18 24
75th 21 27 20 27

n = sample size; m = male; f = female.

and those with 1-4 years (MMSE = 25) and 5-8
years of schooling (MMSE = 27) in Brucki’s study.
The slight difference in the results of the two
studies may be explained by the categorization of
educational levels into two groups in our study,
while the other study 21 stratified its sample into
three levels.

Some specific ways of applying the test may
account for the discrepant scores among the var-
ious studies. For instance, Crum 1! scored either
the serial seven or the backward spelling task,
whichever scored better, while Huppert 12 omit-
ted the backward spelling task.

MMSE scores in developed countries with
large samples of community-dwelling elderly are
higher than those in our study 11,12,22, but such
studies did not screen subjects with lower educa-
tion. Colombia may share some characteristics
with Brazil, although it has a different language
and cultural setting. In Colombia, Rosseli et al. 5
found mean MMSE results according to age and
education that could be closer to our results.
However, no previous study in Latin America
has provided data on the normal distribution of
scores into quartiles.

Some limitations of our study must be noted.
We defined a PFAQ score of less than five as nor-
mal, since functional impairment is highly cor-
related with cognitive problems 14,15,16,17, Still,
some of these individuals may suffer from clini-
cal (and even chronic) diseases that might impair
normal cognitive function. However, a normal
ADL score can be regarded as a reliable method
for ascertaining cognitive stability in a represen-
tative sample of elderly in the community 11,.23. A
review of the instruments used to screen ADL in
the elderly did not identify any studies with the
PFAQ in Brazil up to 2000 23. Another limitation
to the use of the PFAQ in this study is that it has

not been validated or culturally adapted in Brazil.
However, the only completed community survey
on dementia in Brazilian elderly used this instru-
ment as a screening tool 18. Even though the Bra-
zilian Academy of Neurology recommends PFAQ
as a screening tool for functional impairment 20,
this instrument still needs to be adapted to the
Brazilian context.

We also lacked more precise data on years of
education in our sample, because most subjects
could not report their exact number of years of
schooling. We thus considered only two groups
(illiterate versus 1-8 years schooling). Many sub-
jects with less education (1 to 4 years of school-
ing) may actually perform as functional illiter-
ates. This might be a source of lower scores on
the MMSE in this sub-sample. However, even if
we consider this a problem, the data presented
can still be regarded as conservative.

Quartile distribution of MMSE scores in a cog-
nitively normal sample of Brazilian community-
dwelling elderly may be more effective to guide
clinicians’ assessment of individual cognitive re-
sults. Special attention should focus on illiterate
and low education norms, and the study of score
distribution in samples according to age using
5-year intervals could add further valuable infor-
mation. These MMSE normative data could help
improve the detection of cognitive impairment
in Brazil, mainly in the primary clinical setting
where elderly with low schooling are screened in
relation to various medical complaints.
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Resumo

Avaliar normas do Mini-Exame do Estado Mental
(MEEM) de acordo com a idade e escolaridade de ido-
sos vivendo na comunidade. Calcularam-se os quar-
tis do MEEM para idosos com 65 a 74 e 75 a 84 anos,
analfabetos e com 1-8 anos de escolaridade, com pon-
tuagdo menor que cinco no Questiondrio de Atividades
Funcional de Pfeffer (QAF) [n = 397; feminino = 269;
idade = 72,15 (DP = 7,24) anos].O MEEM total foi 21,97
(DP = 4,48). Nos individuos mais jovens, o MEEM entre
analfabetos foi 19 (3,47) com quartis de 14, 17, 19, 21.
O MEEM dos com 1-8 anos de escolaridade foi 23,90
(DP = 3,87), e a distribuigdo foi 15, 22, 24, 27. O MEEM
dos analfabetos mais idosos foi 18,11 (DP = 3,63) com
quartis de 13, 16, 18, 20, enquanto a pontuagdo dos
sujeitos com 1-8 anos foi 23,81 (DP = 4,01), quartis de
15,22, 24, 27. Os dados de normatizagdo do MEEM po-
dem ajudar o reconhecimento de distiirbios cognitivos
no Brasil, principalmente no atendimento primdrio.

Idoso; Escolaridade; Cognigao
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