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Objectives: To explore association of variables influencing MMSE-Thai version (MMSE-T) score among Thai
subjects.
Material and Method: 365 general non dementia Thai subjects of age 45-87 years were randomly recruited in
Bangkok. All subjects were screened with MMSE-T and interviewed. Demographic factors that might affect
the score of MMSE-T were collected.  Relationship between demographic variables and MMSE-T score were
evaluated.
Results: Of 365 subjects, mean MMSE-T score was 27.2 and ranged 17 - 30. There were 27 cases (7.44%) with
MMSE-T score < 23. Subjects who had a score <23, were 18 cases (27.69%) and 9 cases (3.01%) in education
level less than bachelor degree and at least bachelor degree respectively (p value <0.001). By linear regression
analysis, the factors significantly affected the lower score were age higher than 60 years (p=0.017) and educa-
tion below bachelor degree (p<0.001).
Conclusion: Factors including elderly and low education were negatively influenced on MMSE-T perfor-
mance among Thai subjects.
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Dementia is an important condition that
predominately affects the elderly worldwide(1). The
dementia prevalence in Thailand is 1.8-16.5%(2-4). The
prevalence of dementia has a trend to increase accord-
ing to increased life expectancy. The most common
dementia is Alzheimer s disease that occurred
from degenerative process. Some dementias are
reversible conditions or treatable if they can be
detected early (5-8). Clinical and neuropsychological tests
are standard diagnostic tools but these need a long time
and should be done by well trained specialists(9-13).
MMSE has been widely used to measure cognition and
to be a dementia screening instrument including Thai-
land because this test is convenient and valid(14-16). In
Thailand, MMSE is translated into the Thai version
(MMSE-T)(17). The score 23 is generally used as a cut
off point of dementia or organic brain disease but

sometimes can not be used in different conditions
such as younger age, higher education, social and
tradition(18-25). Many patients with a high education have
a score of more than 23 in spite of dementia being
diagnosed. The authors would like to explore the
association of variables influencing MMSE-T score
among normal Thai subjects.

Material and Method
The present study was a cross-sectional

study. The authors randomly recruited the subjects
from May to October, 2004 in Bangkok from many places
such as the students of National Defense College,
people in public gardens, travel place, foundation
meeting and check up department of Phramongkutklao
Hospital. Inclusion criteria were 45-87 years old,
healthy person who had no memory complaint and
had normal activity daily living. Exclusion criteria
were old cerebrovascular disease, Parkinsonûs disease,
dementia, depression, anxiety, psychosis, and acute
or chronic active medical conditions such as pain,
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thyroid disease, renal disease, liver disease and heart
disease, etc. Using sedative or hypnotic medication
within 1 week was also excluded. All subjects were
interviewed for demographic data and screened with
MMSE-T. Factors consisting of age, sex, marital
status, occupation, educational level, residence, head
injury, vision, hearing ability, smoking, alcohol
drinking and sociability which might affect the result
of MMSE-T were collected. The low MMSE-T score
was the score of  < 23.  The present study was reviewed
and permitted by the ethical committee of Phra-
mongkutklao Hospitol and subjects who were eligible
after giving written the consent.

Statistical Analysis
The continuous data was determined by mean,

standard deviation (SD) and discrete data was deter-
mined by percent. Relationship between demographic
variables and MMSE-T scores were evaluated by
using crosstab chi-square test, independent sample
t-test and linear multiple regression analysis. The
authors accepted statistical significance if p value
< 0.05. The authors used the statistical software
package (SPSS) for windows version 11.5.

Results
Of 365 subjects, 220 (60.3%) were male and

145 (39.7%) were female. Mean age was 63.5 years
and ranged 45-87. There were 142 cases (39%) in the
group  ages 45-60 years and 222 cases (60.8%) in the
group  ages 61-87 years. The underlying diseases were
recorded in 184 cases. The common underlying dis-
eases were diabetes mellitus (31%) and hypertension
(16.3%). Multiple underlying diseases were found in
116 cases. The demographic characteristics are shown
in Table 1. The duration of education in the presented
population ranged 0-22 years. The mean duration of
education was 17.1 years and SD was 3.0.

Overall data, mean of MMSE-T was 27.20, SD
2.2 and ranged 17-30. There were 27 cases (7.44%) with
MMSE-T score < 23. These cases were suspected of
having sub-clinical dementia according to the low
score. By crosstab chi-square test and independent
sample t-test, factor that significantly affected MMSE
score < 23 were aged>60 years, female sex, education <
bachelor degree, unemployed, non-alcoholic drinking,
non-smoking and non-sociability. Subject who had a
score < 23, were 18 cases (27.7%) and 9 cases (3.0%) in
education level less than bachelor degree and at least

Table 1. Demographic characteristics of 365 studied subjects

Profile Group Number Percent

Age < 60 years 142 39.0%
> 60 years 222 61.0%

Sex Male 220 60.4%
female 145 39.6%

Residence Central region 244 81.3%
Marital status Couple 234 93.6%

Single / divorce   16   6.4%
Education level < bachelor degree   65 17.9%

> bachelor degree 299 82.1%
Occupation employed 194 73.8%

unemployed   69 26.2%
Vision Poor   73 20.3%
Hearing Poor   11   3.3%
History of head injury Yes   41 11.3%
Dementia in family Yes   32 8.8%
Alcoholic drinking Yes 119 32.7%
Smoking Yes 157 43.1%
Underlying disease Yes 184 63.0%
Sociability Yes   47 12.9%
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bachelor degree respectively (p value <0.001). By
linear multiple regression analysis, factors significantly
affected the lower scores were lower education (p value
< 0.001) and higher age (p value 0.017).
Discussion

The present study had a prevalence of
dementia 7.7% (by MMSE-T score screening <23).
Some risk factors of the present study such as female,
elderly, unemployed, lower education and non-socia-
bility were similar to the dementia theories(26-27). The
non-modifiable factors were age and sex while the
modifiable risk factors were education, occupation,
alcoholic, smoking and sociability. From the present
study, one of the important modifiable factors for
dementia was education that should be encouraged.
High education might have a protective effect for
dementia. A previous study found increased  synaptic
receptor and improved cerebral function in higher
education(28). Higher education will improve many
aspects of the whole country and will reduce the preva-
lence of dementia(29). From the present study, educa-
tion level at least bachelor degree was the most
important factor which influenced  MMSE-T perfor-
mance among Thai subjects that might be a protective
against dementia. The present study had some limita-
tions because almost all population (81.3%) lived
in the central region of Thailand and were mainly
employed. So, some value might not represent overall
Thailand status. Further more, a generalized survey
should be performed in the future.
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