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Abstract This study was performed to determine the levels of MMSE-K among the elderly people affiliated
with long-term care insurance services in rural areas, and to reveal its association with related variables. The
interviews were performed, during the period from March Ist, to May 31th, 2009, to 410 elderlies in rural
areas. As a results, The prevalence of cognitive functions among all subjects were 80.5% of severe cognitive
impairment, 11.7% of mild cognitive impairment, and 7.8% of normal. The prevalence of cognitive functions
were lower according to the higher grade of long-term care insurance. And the prevalence of cognitive
functions were lower in the group of lower educational level, unemployed, live alone, lower monthly income,
bear for living expenses by sons and daughters and medical aid, lower visual acuity, with urinary incontinence,
with amnesia, without regular exercise and lower frequency of going out than their respective counterparts. The
hierarchial multiple regression analysis was used to reveal the explanatory powers of factors influencing on the
cognitive functions level. Such factors as age, bear for living expenses, visual acuity, urinary incontinence,
amnesia, regular exercise and grade of long-term care services were significantly influenced with cognitive
functions. especially the factors of health status were significantly influenced with cognitive functions.
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[Table 1] Distribution of MMSE-K according to grade of long-term care services of study subjects

MMSE-K
Variable N Severe cognitive impairment Mild cognitive impairment Normal p-value
(<19) 20~23) (>24)
Long-term care services 0.001
Grade [ 113 103(91.2) 8( 7.1) 2( 1.7
Grade I 133 112(84.2) 15(11.3) 6( 4.5)
Grade I 164 115(70.1) 25(15.2) 24(14.6)
Total 410 330(80.5) 48(11.7) 32( 7.8)
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[Table 2] Distribution of MMSE-K according to socio-demographic characteristics of study subjects

Unit : Number(%)

MMSE-K
Variable N Severe cognitive Mild cognitive Normal p-value
impairment Impairment (>24)
(£19) (20~23)
Gender 0.100
Male 201 160(79.6) 20(10.0) 21(10.4)
Female 209 170(81.3) 28(13.4) 11( 5.3)
Age(year) 0.103
65~74 177 134(75.7) 26(14.7) 17( 9.6)
75< 233 196(84.1) 22( 9.4) 15( 6.4)
Educational level 0.001
<Illiteracy 228 201(88.2) 25(11.0) 2( 0.9
Elementary school 134 96(71.6) 20(14.9) 18(13.4)
Middle school < 48 33(68.8) 3( 6.3) 12(25.0)
Occupation 0.008
Unemployed 403 327(81.1) 45(11.2) 31( 7.7)
Employed 7 3(42.9) 3(42.9) 1(14.2)
Spouse 0.120
Alive 199 154(77.4) 24(12.1) 21(10.6)
Died & separated 211 176(83.4) 24(11.4) 11( 5.2)
Living status 0.019
Live alone 161 132(82.0) 20(12.4) 9( 5.6)
With spouse 161 119(73.9) 22(13.7) 20(12.4)
With spouse/child 88 79(89.8) 6( 6.8) 3( 34
Monthly income(#10,000) 0.048
<50 370 302(81.6) 43(11.6) 25( 6.8)
50< 40 28(70.0) 5(12.5) 7(17.5)
Bear for living expenses 0.006
Oneself/spouse 76 53(69.7) 10(13.2) 13(17.1)
Son/daughter 216 180(83.3) 21( 9.7) 15( 6.9)
Governmental subsidies 118 97(82.2) 17(14.4) 4( 3.4)
Medical security 0.072
Health insurance 291 232(79.7) 31(10.7) 28( 9.6)
Medical aid 119 98(82.4) 17(14.3) 4( 3.4)
Total 410 330(80.5) 48(11.7) 32( 7.8)
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[Table 3] Distribution of MMSE-K according to health status of study subjects Unit : Number(%)
MMSE-K
Variable N Severe cognitive Mild cognitive Normal p-value
1mpairment ent (>24)
(<19) (20~23)
Subjective health status 0.520
Healthy 41 32(78.0) 4( 9.8) 5(12.2)
Unhealthy 369 298(80.8) 44(11.9) 27( 7.3)
Bed ridden status 0.971
Yes 225 182(80.9) 26(11.6) 17( 7.6)
No 185 148(80.0) 22(11.9) 15( 8.1)
Disability of body 0.831
Yes 369 297(80.5) 44(11.9) 28( 7.6)
No 41 33(80.5) 40 9.8) 40 9.8)
Visual acuity 0.425
Good 292 232(79.5) 34(11.6) 26( 8.9)
Poor 118 98(83.1) 14(11.9) 6( 5.1)
Hearing ability 0.001
Good 291 220(75.6) 43(14.8) 28( 9.6)
Poor 119 110(92.4) 5( 4.2) 4( 3.4)
Mastication ability 0.604
Good 231 182(78.8) 29(12.6) 20( 8.7)
Poor 179 148(82.7) 19(10.6) 12( 6.7)
Urinary incontinence 0.001
Yes 228 198(86.8) 19( 8.3) 11( 4.8)
No 182 132(72.5) 29(15.9) 21(11.5)
Amnesia 0.001
Yes 160 151(94.4) 5( 3.1) 4( 2.5)
No 250 179(71.6) 43(17.2) 28(11.2)
Total 410 330(80.5) 48(11.7) 32( 7.8)
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[Table 4] Distribution of MMSE-K according to health related behaviors of study subjects ~ Unit : Number(%)
MMSE-K

Variable N Severe cognitive Mild cognitive p-value
e = L

Evaluation of sleep quality 0.141
Good 148 116(78.4) 23(15.5) 9( 6.1)
Poor 262 214(81.7) 25( 9.5) 23( 8.8)

Cigarette smoking 0.289
Non-smoker 341 280(82.1) 38(11.1) 23( 6.7)
Ex-smoker 49 37(75.5) 4( 8.2) 8(16.3)
Smoker 20 13(65.0) 6(30.0) 1( 5.0

Alcohol drinking 0.296
Non-drinker 342 277(81.0) 39(11.4) 26( 7.6)
Ex-drinker 52 41(78.8) 5( 9.6 6(11.5)
Drinker 16 12(75.0) 4(25.0) 0( 0.0)

Regular exercise 0.012
Yes 49 32(65.3) 9(18.4) 8(16.3)
No 361 298(82.5) 39(10.8) 24( 6.6)

Eating habits 0.396
Regularly 387 309(79.8) 47(12.1) 31( 8.0
Trregularly 23 21(91.3) 1( 4.3) 1( 4.3)

Frequency of going out 0.036
Frequently 109 79(72.5) 16(14.7) 14(12.8)
Seldom 301 251(83.4) 32(10.6) 18( 6.0)

Activity of hobbies 0.321
Frequently 19 13(68.4) 3(15.8) 3(15.8)
Seldom 391 317(81.1) 45(11.5) 29( 7.4)
Total 410 330(80.5) 48(11.7) 32( 7.8)
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[Table 5] Hierarchial multiple regression of selected variables on MMSE-K
Variables Model I Model O Model Model IV
B t B t B t B t
Age(year) 016 -3.33" -07  -145 -.04 -86 004 -1.02
Educational level(year) 1.43 1.86 0.99 1.46 1.00 1.50 1.04 1.62
Occupation(unemployed/employed) 2.10 0.74 1.61 0.65 1.22 0.49 1.22 0.52
Spouse(alive/died & separated) -1.53 -1.37 0.00 0.00 -0.21 -0.21 -0.62 -0.66
Living status(alone/with others) -1.74 -1.57 -0.50 -0.51 -0.25 -0.26 -0.60 -0.65
Monthly income(W) 0.04 230" 0.02 1.50 0.02 1.25 0.02 1.52
Bear for living expenses(oneself/others) 272 273" 224 251" 241 2757 213 253
Subjective health status(healthy/unhealthy) -1.33 -1.19 -1.25 -1.13 -0.95 -0.90
Bed ridden status(yes/no) 0.77 1.16 0.61 0.92 0.38 0.59
Disability of body(yes/no) 0.84 0.75 0.48 0.44 -0.34 -0.32
Visual acuity(good/poor) 0.18 0.23 0.51 0.64 0.89 1.16
Hearing ability(good/poor) 353 408" 3617 423 376 4617
Mastication of food (good/poor) 0.15 0.21 0.29 0.43 0.61 0.93
Urinary incontinence(yes/no) 192 2817 158" 232 1.08 1.65
Amnesia(yes/no) 587 827" 5797  8.18 542 7997
Subjective sleep evaluation(good/poor) -0.22 -0.32 -0.59 -0.91
Regular exercise(yes/no) 264 259 238 244
Frequency of going out(frequently/seldom) -1.46 -1.93 -0.78 -1.06
Activity of hobbies (frequently/seldom) -1.91 -1.21 -1.48 -0.98
Long-term care services(grade 2, 3/1) -4.37 -6.12"
Constant 27.61 15.87 19.39 20.41
F 7.665" 13.727" 12.017" 14.355"
R’ 0.118 0.343 0.369 0.425
R’ change 0.118" 0.225" 0.026™ 0.055™
* @ p<0.05, ** : p<0.01
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