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Objective  To investigate the prevalence of dementia and its correlates among people with poor socioeconomic status, poor social sup-
port systems, and poor performance on the Korean version of the Mini-Mental Status Exam (MMSE-KC).

Methods We used 2006-2009 data of the National Early Dementia Detection Program (NEDDP) conducted on Jeju Island. This program
included all residents >65 years old who were receiving financial assistance. We examined those who performed poorly (standard deviation
from the norm of <-1.5) on the MMSE-KC administered as part of the NEDDP, using age-, gender-, and education-adjusted norms for Ko-
rean elders. A total of 1708 people were included in this category.

Results The prevalence of dementia in this group was 20.5%. Multivariate logistic regression analysis revealed that the following factors
were statistically significantly associated with dementia: age of 80 or older, no education, nursing home residence, and depression.

Conclusion The prevalence of dementia is very high among those with lower MMSE-KC scores, and significant correlates include older
age, no education, living in a nursing home, and depression. Enhancing lifetime education to improve individuals’ cognitive reserves by
providing intellectually challenging activities, encouraging living at home rather than in a nursing home, and preventing and treating de-

pression in its early phase could reduce the prevalence of dementia in this population.
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INTRODUCTION

Korea has a rapidly aging society due to a low birth rate and
increasing longevity. The proportion of Koreans over the age
of 65 years was 7.2% in 2000 and 9.1% in 2005." In addition, es-
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timates based on population data predict that 14.5% of Kore-
ans will be over the age of 65 years by 2018 and that by 2026,
the percentage will be 20.8%.> The speed at which Korean so-
ciety is aging is much more rapid than that of any other devel-
oped country;’ and it is projected to be among the fastest in the
world. Korea will replace Italy as having the world’s second
highest proportion of elderly by 2050.

Due to this rapidly aging population and the progressive
Westernization of lifestyles in Korea, dementia has emerged as
a major health problem in Korea.** Estimates of the prevalence
of dementia in Korea range from 7.0% to 13.1%.3,° Recently,
Kim et al’ predicted that the number of dementia patients will
double every 20 years until 2050 in Korea and the dementia pa-



tient population will skyrocket from 470000 in 2010 to 1140000
by the year 2030 and to 2130000 by the year 2050. Further-
more, they reported that the prevalence of dementia in Korea
is higher than in Western countries and in other Asian coun-
tries.

The rapid growth of the elderly population and of the popu-
lation with dementia will impose significant economic and
psychosocial burdens on caregivers and societies, likely posing
major problems. In the US alone, Alzheimer’s disease (AD),
the most frequent cause of dementia, is associated with an es-
timated health care cost of US$172 billion per year.” The cost
of dementia in Korea was estimated at between US$3 and
US$7 billion in 2004,* totaling 0.446-1.040% of the Korean
GDP (US$673.1 billion)." Families of dementia patients also
suffer heavy psychological, physical, and economic burdens.***

To reduce these societal and individual burdens, prevention,
early detection, and early treatment may be the most important
steps to take. Many studies designed to identify risk factors and
correlates of dementia and programs for the early detection and
treatment of dementia patients in the general population have
been reported. But few, if any, have addressed the portion of the
aging population characterized by low socioeconomic status
and poor cognitive function (as assessed, for example, by low
scores on the Korean version of the Mini-Mental Status Exam,
MMSE-KC), who are often at high risk for dementia.

This group is very important because they are on the verge of
developing dementia. Preventing dementia in this group is, in
a sense, more important than addressing it among the general
population. Therefore, we investigated the prevalence of demen-
tia and its correlates among people of low socioeconomic sta-
tus and with poor social support systems who live on Jeju Is-
land, Korea.

Jeju Island has some advantages for the study of dementia
because of the restricted interchange of its population with the
mainland. In addition, the island has a greater proportion of
aged individuals (10.4% of the total population in 2005 were
over 65 years of age), with those over 80 years of age compris-
ing 8.0% of the total aged population, the highest among all
provinces of Korea.!

METHODS

Subjects and research period

We used 2006-2009 Jeju Island data from the National Early
Dementia Detection Program (NEDDP), which covers all of the
economically poor elderly living on Jeju island. This program
included all of the residents over the age of 65 who were recipi-
ents of financial assistance programs. In 2009, this population
included about 5000 people.

This study examined those who showed poor performance
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[standard deviation (SD) from the norm of <-1.5] on the
MMSE-KC,"* administered through the NEDDP, using age-,
gender-, and education-adjusted norms for Korean elders.”
All who agreed to participate in this research were included,
resulting in a total of 1708 participants. This study was ap-
proved by the Institutional Review Board at Jeju National Uni-
versity Hospital, Jeju, Korea.

Evaluation

Sociodemographic factors

A semi-structured interview addressing demographic char-
acteristics (age, sex, education, residence, living arrangement,
marital status, economic status, etc.) and history of head trau-
ma, presence of depression, and number of medical illnesses
was conducted. If the participant alone could not give enough
information, reliable informants (spouse, child, other relatives,
and close friends, in that order) were interviewed as well.

Diagnosis of dementia

Dementia was defined according to the diagnostic criteria of
the Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-1V)."

A face-to-face standardized diagnostic interview and physi-
cal and neurological examinations were administered to each
subject using the Korean version of the Consortium to Estab-
lish a Registry for Alzheimer’s Disease Assessment Packet
(CERAD-K) and Clinical Assessment Battery (CERAD-K-C)."*
Geriatric psychiatrists, who were certified in CERAD-K Clini-
cal Assessment Battery (CERAD-K-C) administration by the
CERAD-K headquarters, administered the tests. The CERAD-
K Neuropsychological Assessment Battery (CERAD-K-N)****
was also administered by neuropsychologists or trained research
nurses. The CERAD-K-N consists of nine neuropsychological
tests: the verbal fluency test, 15-item Boston Naming Test,
MMSE-KC, word-list memory test, constructional praxis test,
word-list recall test, word-list recognition test, constructional
recall test, and trail-making test. All instruments were validat-
ed in the Korean population. We did not classify subtypes of de-
mentia due to the large number of subjects and the screening
nature of the NEDDP.

Diagnosis of depression

The Korean version of the Geriatric Depression-Scale Short
form (SGDS-K)" was used to screen for depression. Final di-
agnosis was made by two psychiatrists according to DSM-IV
diagnostic criteria.

Statistical analysis
We identified the prevalence of dementia among these sub-

www.psychiatryinvestigation.org 135



Dementia among Poor MMSE-KC Performance

jects according to each factor: age, sex, education, residence, liv-
ing arrangement, marital status, economic status, presence of
head trauma, presence of depression, and number of medical
illnesses.

We then performed multiple logistic regression analysis us-
ing the statistically significant independent variables, with de-
mentia as the dependent variable. We determined the odds ra-
tio (OR) and 95% confidence intervals (95% CI) for each of the
independent variables. SPSS (version 12.0) software was used
for all analyses, with the level of significance defined as p<0.05.

Table 1. Characteristics of participants

RESULTS

Characteristics of participants

The sample consisted of 1708 community- and nursing home-
dwelling Koreans, including 1220 women and 488 men, with
an average age of 78 (SD=7.2) years. The overall mean years of
education was 3.3 (SD=4.2; men: 7.0, SD=4.2; women: 1.8, SD=
3.1), and the overall mean MMSE-KC score was 15.9 (SD=5.8;
men: 19.6, SD=5.2; women: 14.4, SD=5.4).

Statistically significant sex differences in age distribution, ed-

Variable Level Men 4388 Women 1220 Total 1708
N % N % N %

Age* 65-69 79 16.2 143 11.7 222 13.0
70-74 164 33.6 225 18.4 389 22.8

75-79 148 30.3 277 22.7 425 249

80-84 50 10.2 265 21.7 315 18.4

85+ 47 9.6 310 254 357 20.9

Education* 7 years+ 227 46.5 86 7.1 313 183
1-6 years 190 38.9 315 259 505 29.6

None 71 14.5 817 67.1 888 52.1

Residence* Urban 278 58.4 489 40.7 767 457
Rural 198 41.6 713 59.3 911 54.3

Living arrangement™* With spouse 295 60.6 242 20.0 537 31.6
With others 35 7.2 270 22.3 305 18.0

Alone 103 21.1 558 46.1 661 39.0

Nursing home 54 11.1 140 11.6 194 114

Marital status* Married 306 62.8 247 20.3 553 32.4
Bereaved 116 23.8 899 73.8 1015 59.5

Others 65 133 72 59 137 8.0

Economic status* Not disadvantaged 37 7.6 25 2.1 62 37
Disadvantaged** 449 924 1184 97.9 1633 96.3

head trauma* No 484 99.2 1219 99.9 1703 99.7
Yest 4 0.8 1 0.1 5 0.3

Depression No 398 81.6 977 80.1 1375 80.5
Yes# 90 18.4 243 19.9 333 19.5

No of medical disease 0 120 33.8 282 34.0 402 33.9
1 129 36.3 343 413 472 39.8

2 83 234 168 20.2 251 21.2

3+ 23 6.5 37 4.5 60 5.1

Continuous variables Mean SD Mean SD Mean SD
Age* 75.3 6.0 79.1 7.4 78.0 7.2
Education years* 7.0 42 1.8 31 42 1.8
MMSE-KC score* 19.6 52 14.4 54 15.9 5.8

*p<0.05, **lower than minimum cost of living, Tpresence of previous head trauma, with loss of consciousness exceeding 10 minutes,
*screened by SGDS-K >8 and diagnosed by two psychiatrists. MMSE-KC: Mini-Mental Status Examination in the Korean Version of the

CERAD Assessment Packet
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ucation, residence, living arrangement, marital status, econom-
ic status, and presence of head trauma history (all p-values
<0.05) were found; only depression and number of medical ill-
nesses showed no sex differences (Table 1).

Prevalence and OR of dementia

We examined the prevalence of dementia according to vari-
ous levels of variables and calculated crude and age- and sex-
adjusted ORs. Of the 1708 participants who completed the
evaluation, 318 (20.5%) were diagnosed with dementia, includ-
ing 72 (17.3%) men and 246 (21.7%) women. The prevalence
was not statistically different between the sexes (p=0.055). The
prevalence of dementia showed an increasing trend by age, be-
ing 14.7% for 65- to 69-year-olds, 15.4% for 70- to 74-year-olds,
25.7% for 80- to 84-year-olds, and 28.0% for >85-year-olds. Re-
garding education, the prevalence of dementia was 26.6% in the
no-education group, 13.7% in the group with 1-6 years of edu-
cation, and 12.4% among those with 7 years of education and
more. The prevalence of dementia among those living in a nurs-
ing home was 46.1%, and that among subjects with a history of
head trauma and depression was 60% and 23.4%, respectively.

The 85+ years age group (OR=2.204, 95% CI 1.378-3.526)
was more likely to have dementia than the 65-69 years age group.
Those in the no-education group (OR=2.621, 95% CI 1.606-
4.277) were more likely to have dementia than those with 7 years
education or more. Persons living in a nursing home (OR=3.969,
95% CI 2.649-5.947) were more likely to have dementia than
those living with a spouse. Those who had a history of head trau-
ma (OR=6.210, 95% CI 1.022-37.744) were more likely to have
dementia than those without such a history. However, persons
with depression (OR=1.258, 95% CI 0.929-1.703) were not more
likely to have dementia than those without depression. There
were no statistically significant differences according to marital
status, residence, economic status, presence of depression, and
number of medical diseases. In summary, our univariate logis-
tic analyses indicate that older age (80-84 and =85 years of age),
no education, nursing home residence, and presence of head
trauma history are associated with dementia (Table 2).

Multiple logistic regression analysis

Table 3 shows the results of the multiple logistic regression
analysis. The results indicate that the following factors were
statistically significantly associated with dementia: age 80-84
(OR=2.132,95% CI 1.163-3.908) or =85 years (OR=1.963, 95%
CI 1.065-3.617), no education (OR=2.078, 95% CI 1.145-3.771),
nursing home residence (OR=5.630, 95% CI 2.107-15.044), and
depression (OR=1.586, 95% CI 1.089-2.309).

Marital status, urban/rural residence, socioeconomic status,
and number of medical illnesses were not significantly correlat-
ed with dementia after controlling for the confounding influence
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of age, sex, education, living arrangement, presence of depres-
sion, and number of medical illnesses.

DISCUSSION

In a previous study on the general Korean population, the
prevalence of dementia was estimated as 8.1%.” In the present
study, which focused on a subpopulation of Korea, it was 20.5%,
much higher. This could be explained by the characteristics of
the subjects in the present study, namely, a population with a
large proportion of older persons with no formal education
(52.1%), with lower socioeconomic status, lower MMSE-KC
scores, and a larger proportion of nursing home residents
(11.6%) compared to the general population. This result is par-
tially consistent with the results from Hamid et al."® and Wimo
et al,'” who noted that the prevalence of dementia is 3-4 times
higher in developing countries than in developed countries.
They suggested that the lack of formal education is a major con-
tributor to higher overall dementia prevalence. Among our sub-
jects, 52.1% had no education, which is consistent with their
conclusion.

We included subjects who had an MMSE-KC score below
-1.5 SD of the mean compared to age-, sex-, and education-
adjusted norms for Korean elders.” Kim et al’ investigated the
prevalence of dementia in a nationwide Korean sample using
MMSE-KC. They assigned scores of 10% for good (-1.0 SD or
higher), 50% for intermediate (between -1.5 and -1.0 SD), and
100% for poor performance (MMSE-KC scores below -1.5 SD
of the norm) on the MMSE-KC in a phase II clinical diagnos-
tic study. In that study, of the 1673 subjects, 351 (20.98%) were
diagnosed as having dementia. Another similarly designed study
20 performed in the Seoul metropolitan area reported an inci-
dence of dementia of about 18.43%. Because our sample con-
sisted entirely of people with MMSE-KC scores lower than -1.5
SD of the norm, we could not compare these results directly,
but it is reasonable to assume that the prevalence in our popu-
lation would be similar to that in previous research.

In general, old age, female sex, lower education level, pres-
ence of depression, traumatic brain injury, and other vascular
risk factors are well-known risk factors and correlates of de-
mentia.”!

In the present study, multivariate analysis revealed that ad-
vanced age, no education, living in a nursing home, and depres-
sion were correlated with dementia. Marital status, economic
status, and urban/rural residence were not associated with de-
mentia after controlling for age, sex, education level, depres-
sion, traumatic brain injury, and number of medical illnesses.

Age is an established risk factor for dementia, and the prev-
alence of dementia increases with age.”*** Our results concur
with previous results, demonstrating that older age is a risk fac-
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Table 2. Prevalence of dementia according to levels of variables and crude odds ratios and age and sex adjusted odds ratios

Men Women Total 95% CI ASOR 95% CI

N % N % N % Upper Lower Upper  Lower

Total 72 17.3 246 21.7 318 20.5

Age 65-69 11 16.7 17 13.7 28 14.7
70-74 25 182 27 134 52 154 1.052 0.639 1731 1057 0642 1741
75-79 17 132 49 193 66 172 1201 0742 1942 1204 0744  1.947
80-84 11 256 65 257 76 257 1999 1239 3225 1963 1212  3.179
85+ 8 19.0 88 29.2 96 280 2272 1427 3617 2204 1.378 3.526

Education 7 years+ 28 155 3 43 31 124
1-6 years 26 15.1 37 12.8 63 13.7 1121 0.707 1777 1157 0.715 1.873
None 18 28.1 205 265 223 266 2569 1712 3.855 2.621 1.606 4.277

Residency Urban 31 141 8 199 116 179
Rural 37 19.6 156 22.6 193 219 1277 0989 1.65 1.123 0.862 1.464

Living With spouse 33 127 39 174 72 149

arrangement

With others 6 200 62 252 68 246 1.866 1.288 2705 1470 0982 = 2.201
Alone 9 114 8 156 91 151 1.022 0731 1428 0.794 0548  1.149
Nursing home 23 479 59 454 82 46.1 4.876 3312 7178 3.969 2.649 5.947

Marital status Married 40 149 45 196 8 171
Bereaved 18 19.1 187 223 205 219 1376 1.04 1.821 1.014 0.731 1.408
Others 13 24.1 13 21.0 26 224 1407 0858 2308 1.359 0.823 2.242

Economic status  Not disadvantaged 4  12.9 5 217 9 167
Disadvantaged 67 174 239 21.7 306 206 1299 0.628 2.686 1.028 0.492 2.151

Head trauma No 70 169 245 21.6 315 204
Yes 2 500 1 100.0 3 600 5843 0972 3512 6210 1.022 37.744

Depression No 53 155 194 215 247 19.8
Yes 19 25.3 52 22.7 71 234 1229 091 1.658  1.258 0.929 1.703

No. medical 0 19 18.6 58 21.6 77 208

illness

1 20 16.9 70 21.3 90 202 095 0676 1335 0.959 0.679 1.355
2 13 16.9 38 23.5 51 213 1.019 0.685 1.517 1.071 0.715 1.604
3-5 3 16.7 10 27.8 13 241 1191 0.608 2332 1337 0.676 2.648

ASOR: Age and Sex Adjusted, In case of Age: sex-adjusted odd ratio. COR: crude odd ratios, CI: confidence interval

tor for dementia among those with lower MMSE-KC scores.
Many studies have found higher rates of dementia among
women.”>**% This is usually explained by a life of cumulative
social disadvantages; for example, a lack of educational oppor-
tunities in early life, which severely hinders access to employ-
ment and personal development. Lower educational attainment
and less complex occupational activities have been found to be
associated with cognitive decline and dementia risk.”* Our re-
sults in this area are not consistent with previous results, but
this difference could be explained by differences in the charac-
teristics of subject populations. Gender may be an important
modifier of the risk for AD, and this may be due to biological
differences,” differences in survival rates, or cohort differenc-
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es in behavior and exposure.*® Our subject population was not
a general population but a group already at risk for cognitive de-
cline (lower MMSE-KC score). Our results may also be explain-
ed by the unequal proportions of men and women and varia-
tion in their characteristics. The sample included more women.
Furthermore, men are more likely to live with their spouse than
are women, who are more likely to live alone. This means that
female subjects may have better social function than men, who
are considered dependent on their spouses throughout their
lives.

De Deyn et al.”! suggested that the higher prevalence of de-
mentia in women than in men is partly because men who are
starting to show cognitive decline may be less capable of man-
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Table 3. Multiple logistic regression analysis of dementia and related variables

B SE Wald p-value OR B0
Upper Lower

Constants -1.627 0.501 10.567 0.001 0.196
Sex

Women -0.111 0.244 0.208 0.648 0.895 0.555 1.443
Age

65-69 19.087 0.001

70-74 -0.196 0.322 0.370 0.543 0.822 0.437 1.545

75-79 0.047 0.311 0.023 0.881 1.048 0.570 1.927

80-84* 0.757 0.309 5.989 0.014 2.132 1.163 3.908

85+* 0.674 0.312 4.677 0.031 1.963 1.065 3.617
Education (years)

7 years+ 11.001 0.004

1-6 years 0.073 0.295 0.062 0.804 1.076 0.604 1.918

None* 0.731 0.304 5.780 0.016 2.078 1.145 3.771
Residence

Rural -0.119 0.172 0.477 0.490 0.888 0.634 1.244
Living arrangement

With spouse 48.689 0.000

With others 0.636 0.527 1.454 0.228 1.888 0.672 5.306

Alone -0.005 0.518 0.000 0.993 0.995 0.361 2.748

Nursing home* 1.728 0.501 11.877 0.001 5.630 2.107 15.044
Marital status

Married 0.972 0.615

Bereaved -0.489 0.496 0.972 0.324 0.613 0.232 1.622

Others -0.436 0.562 0.600 0.439 0.647 0.215 1.948
Economic status

Disadvantaged -0.431 0.405 1.132 0.287 0.650 0.293 1.438
Head trauma history

Positive 0417 1.273 0.107 0.744 1.517 0.125 18.389
Depression

Positive* 0.461 0.192 5.778 0.016 1.586 1.089 2.309
Number of medical illness

0 0.189 0.979

1 -0.081 0.189 0.183 0.669 0.922 0.637 1.335

2 -0.032 0.221 0.021 0.886 0.969 0.628 1.495

3 and over -0.055 0.379 0.021 0.885 0.947 0.451 1.989

*statistically significant. OR: odds ratio, CI: confidence interval

aging their lives and therefore prefer institutionalization. As
nearly all previous epidemiological studies failed to include
residents of nursing homes, rest homes, or other specialized-
care facilities, they would have missed a portion of the popu-
lation in whom cognitive deterioration is more likely. This may
result in a gender bias, as this group may contain relatively
more men. Our study included institutionalized persons, and

this may have resulted in the contrast between our finding of
no higher dementia prevalence in women and others’ results
showing a higher prevalence. A metaanalysis done by Gao et
al.”” found gender differences in the incidence of dementia as-
sociated with AD but not in the incidence of dementia in gen-
eral. These differences are most likely explained by the fact that
men are at a higher risk than women for vascular dementia.
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Our study did not separate AD and dementia, so our result is
partially consistent with that of Gao et al.*

Recently, there has been conflicting evidence regarding gen-
der differences in dementia risk. In a recent metaanalysis, gen-
der was independently associated with dementia risk in all re-
gions other than North America and Pacific Asia.”® In the pre-
sent study, gender was not a correlate of dementia in univariate
or multivariate analysis. According to Kim et al.,” gender dif-
ferences in mental health are often attributed to gender-related
differences in social exposure.* Over the past few decades, how-
ever, rapid social and economic changes, such as the expansion
of formal education and of women's participation in the labor
force, have had profound implications for Korean women.” This
may have also contributed to our results.

Multivariate analyses showed that education was strongly as-
sociated with dementia. Lower education level is a well-known
risk factor for dementia, and our result supports previous find-
ings in this regard.***** The subjects of our research were at
risk for cognitive decline, and even among this population, ed-
ucation was, irrespective of gender, powerfully correlated with
dementia. This result suggests that, even in the case of groups
at risk for cognitive decline, lower education level could be re-
lated to the development of dementia. This is also partially in
accord with previous research® suggesting that highly educated
individuals show fewer clinical symptoms of dementia than do
less educated individuals,***'
that highly educated persons, who have greater cognitive reserve,
may demonstrate more efficient or flexible use of brain net-

and other research has suggested

works and cognitive paradigms.* Intellectually challenging ac-
tivities, such as those involved in education and other complex
mental activities, are recognized as playing a significant role in
maintaining or enhancing brain reserve and thus providing pro-
tection against the risk of dementia in old age.”

Depression was not significantly associated with dementia in
the univariate analysis, but after controlling for multiple con-
founding factors, depression was found to be independently
correlated with dementia. This result is consistent with previ-

ous cross-sectional”* and longitudinal studies****

and meta-
analyses® suggesting that depressive symptoms are common
in older persons and are associated with cognitive impairment
and dementia, especially AD, among the general population.

In fact, the relationship between depression and dementia
is much more complex. Researchers have suggested two possi-
bilities: depressive symptomatology may be a risk factor for de-
mentia or, as several investigators have hypothesized,"”***
depression may be an early sign of the disease rather than an
independent risk factor.

Recently, a co-twin control analysis found that the increased
likelihood of dementia associated with depression may not
be attributable to shared genes or shared early life influences,
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showing that a twin who had a history of depression was three
times more likely to have dementia compared to his or her co-
twin. Wilson et al.*® suggested that the association of depres-
sive symptoms with clinical AD appears to be independent of
cortical plaques and tangles. Other researchers have highlight-
ed the effects of depression on hippocampal formation or on
the hypothalamo-pituitary-adrenal axis.”

We were unable to determine causality due to the cross-sec-
tional design of our study, but our results indicate that the pres-
ence of depression in a high-risk group may further influence
the development of dementia.

In Korea, nursing homes are usually for persons who are in
cognitive decline and who have no support system. Our results
showed that living in a nursing home was the strongest predic-
tor of dementia. This strong association may be due to the char-
acteristics of the 194 nursing home residents in our study, who
had MMSE-KC scores below -1.5 SD relative to the norm, and
46.1% of whom had already been diagnosed with dementia.

In contrast to previous studies,° a history of head trauma
was not associated with dementia in the present study. The
univariate analysis showed an association, but the multivariate
analysis did not. Previous studies suggested that this associa-
tion could be due to increases in AP pathology”” and tau pa-
thology in brain tissue. Cerebrospinal fluid AP levels are ele-
vated, and APP is overproduced after brain injury.”® On the other
hand, this association may be attributable to selective recall
bias, as many prospective studies have failed to find a signifi-
cant association between dementia and head trauma.” Our sam-
ple included only five persons with head trauma history, and
thus selection bias could also have led to our negative result.

Whether marital status is a correlate of dementia remains
controversial, but non-married status (including widowed/wid-
ower/unmarried) has been accepted as a risk factor for devel-
oping dementia in some studies. Our analysis did not show mar-
ital status to be a significant risk factor, a finding that is con-
sistent with a previous Korean study.” Some, but not many, stu-
dies among Asians have found that widowed/unmarried in-
dividuals are at risk for dementia, and this may reflect a better
social support system among married subjects. However, this
correlation has not been found in other studies, and the asso-
ciation requires further clarification.'*

The question of whether living in a rural area is correlated
with dementia is also controversial at this time. Although our
results showed that living arrangement was correlated with de-
mentia, the association was not quite significant (p=0.061). This
finding corresponds to findings from a previous Korean study’
and a Western study,'® but is not consistent with another study.®'
This inconsistency among studies could be explained by group
and racial differences and, especially, by characteristics of Jeju
Island’s population, which cannot be easily differentiated into



urban and rural areas in many respects. For example, the main
economic activity is centered in urban areas but also includes
farming activities that could be classified as rural. However, the
fact that all of our subjects had low MMSE-KC scores could re-
duce the impact of rural living on the risk of dementia.

Economic status is a well-known risk factor for dementia,”
and the usual explanation is that poor economic status is like-
ly related to lower education level. However, our results did not
reveal the same associations. This is likely due to the homoge-
nous characteristics of our group, that is, the NEDDP included
only persons of low socioeconomic status.

Multivariate analysis found that the number of medical ill-
ness was not a correlate of dementia in our study. Generally,
higher medical comorbidity is significantly associated with
lower cognitive functioning on the MMSE, taking into account
age, gender, education, and care setting.”” Higher medical co-
morbidity is also significantly associated with poorer self-care,
decreased mobility, and greater incontinence, adjusted for the
same demographic factors and for cognitive functioning. Thus,
medical comorbidities are implicated in cognitive decline, and
they may also adversely affect function and independence in-
dependent of cognitive status. The discrepancy between previ-
ous studies and our results could be explained by group differ-
ences. That is, our subjects were already characterized by cognitive
decline, poor socioeconomic status, and poor social support.

This study has some limitations. First, non-responders may
have had poorer health status than responders, which may have
resulted in an underestimation of the prevalence of dementia.
Second, the failure to consider certain known dementia risk fac-
tors, such as the apolipoprotein E genotype, smoking, obesity,
diabetes, vascular factors, and behavioral symptoms, means that
many confounding factors were not considered. Third, since all
participants of this research were recipients of financial supports,
it is hard to apply to the general population. Fourth, this study
was also limited by its cross-sectional nature which made it im-
possible to determine causal relationships between correlates
and dementia.

Despite some limitations, this study has several strengths. This
is the first study of this specific population, including a sizeable
sample over the age of 85 as well as long-term care residents. In
addition, we were able to minimize diagnostic variability, as all
research geropsychiatrists were certified for CERAD-K assess-
ment through formal training programs provided by the
CERAD-K headquarters.

In conclusion, the prevalence of dementia was very high
among older people with low MMSE-KC scores, and older age,
no education, nursing home residence, and depression were sig-
nificant correlates. Enhancing lifetime education by provid-
ing intellectually challenging activities as a means to improve
cognitive reserve, encouraging living at home rather than in a

MD Kim et al.

nursing home, and preventing and treating depression in the
early phase could reduce dementia prevalence in this group.
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