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= Abstract=
A Study on the Factors related to the Cognitive Impairment of the Elderly
in a Rural Area.

Kwang-wook Koh, Byung-Mann Cho, Su-ll Lee, Don-Kyoun Kim, Bong-su Cho,
Yeung-Wook Kim, Youngsil Kim, Su-yong Kang

Department of Preventive Medicine, Pusan National University

To investigate the factors which affecting the cognitive impairment of the 60 or more ége
group, the authors surveyed for the subjects in some area of Kyungnam Province. 201 studied
subjects were tested for cognitive function with mini-mental state examination(MMSE).
Information on demographic characteristics and life style has been collected through direct
interview. The concentration of Al and Ca of subject’s drinking water, which might be related
with cognition, was measured by Inductively Coupled Argon Plasma Spectrometer. The main
results were summarized as follows.

1. The prevalence rate of cognitive impairment was 18.4% in male and 45.2% in female and
this sexual difference was statistically significant(p=0.03). And the uneducated or illiterated
showed significantly high prevalence rate of cognitive impairment(p=0.02).

2. In stratified analysis by sex and education year, we can not see significant trend indicating the
neurotoxic effects of aluminum and protective effects of calcium to the cognitive function(p_> 0.05).

3. The correlation between the concentration of aluminum in drinking water and the MMSE
score in whole subjects showed weak negative relationship(r=-0.066). But there was no

statistical significance(p=0.434).

Key words : aluminum, calcium, cognitive impairment, elderly, drinking water
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Table 1. Analytical conditions of inductively
coupled plasma emission spectrometer
Wave length(nm) Al 396.15x 1
Ca 315.89x1
Mg 383.83x1
RF voltage 2082(V)
RF power 750(W)
RF tuning 0.7~0.8
PM tube gain low 15
high 15
Viewing height control horizontal 7.37
vertical  6.04
Plasma gas flow 4.0 psi
Auxiliary gas flow 0.8 psi
Sample gas pressure 30 psi
Pump speed 8.00 rpm
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Table 2. Characteristics of study population by sex

A7} 94 (66.2%)0.2 A7} o Bokeh A oAt 12.0%3 7} (3£.2).

Characteristics Male(%) Female(%) Total(%)
Age(years)
60~64 18(37.5) 31(33.0) 49(34.5)
65~69 7(14.6) 14(14.9) 21(14.8)
70~74 9(18.8) 22(23.4) 31(21.8)
75~79 10(20.8) 14(14.9) 24(16.9)
80~ 4( 8.3) 13(13.8) 17(12.0)
Education year
0 23(47.9) 75(79.8) 98(69.0)
1 or more 25(52.1) 19(20.2) 44(31.0)
Ability to read
Absent 17(35.4) 69(73.4) 86(60.0)
Present 31(64.6) 25(26.6) 56(40.0)
Famaily type
Living alone 1( 2.1) 33(35.1) 34(23.9)
Living with spouse 38(80.9) 33(35.1) 72(50.7)
Living with son’s family or others 8(17.0) 28(29.8) 36(25.4)
Daily eating habit
Regularly 3 times 36(75.0) 73(71.7) 109(76.8)
Sometimes omit 4( 8.3) 13(13.8) 17(12.0)
Daily 2 times or less 8(16.7) 8( 8.5) 16(11.2)
Daily sleeping hours
<6 17(35.5) 43(45.8) 60(42.2)
7~8 23(47.9) 41(43.6) 64(45.1)
>9 8(16.7) 10(10.6) 18(12.7)
Teeth status
No teeth 8(16.7) 19(20.2) 27(19.0)
Bad teeth disturb eating 29(20.4) 13(25.5) 29(20.4)
Bad teeth but not disturb eating 58(40.8) 22(43.1) 58(40.8)
No discomfort 28(19.7) 5( 9.8) 28(19.7)
Disease
Absent 16(33.3) 27(28.7) 43(30.3)
Present 32(66.7) 67(71.3) 99(69.7)
Total 48(33.8) 94(66.2) 142(100.0)
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Table 3. The concentrations of some components and pH of drinking water in study areas (mean =+ SD)

Area(Kun) Subject(number) Al(ug/ 1) Ca(mg/ 1) pH
Sanchung 39 250+ 314 194 4 21.7 7.73 + 0.28
Geoje 23 160.6 + 287.9 122.8 + 57.8 7.56 + 0.24
Hamyang 32 21.7+ 335 145+ 8.6 742+ 0.27
Hadong 19 404 + 982 83+ 6.7 738+ 0.15
Hapchun 29 107.0 + 162.7 46.9 &+ 279 792 + 0.24

Mean 65.0 + 150 39.2 + 485 7.63 + 0.32

Geometric mean 26.8 49.1

P value 0.001* 0.000* 0.000**

* Kruskal-Wallis test *x ANOVA
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Table 4. Prevalence rate of cognitive impairment according to the characteristics of study population and the
concentration of aluminum and calcium of drinking water

L Number of Number of Prevalence rate
Characteristics . . .
subjects impaired (%)
Sex
Male 48 9 184*
Age(years)
60~64 : 49 15 30.6
65~69 21 3 © 143
70~74 31 13 419
75~79 24 11 458
80~ 17 9 52.9
Education year
0 98 43 439*
1 or more 44 7 15.9
Ability to read
Absent 86 38 44.2**
Present 56 12 21.4
Family type
Living alone 34 18 529
Living with spouse 72 18 25.0
Living with son's family or others 33 15 45.5
Daily eating habit
Regularly 3 times 109 34 31.2
Sometimes omit 17 7 412
Daily 2 times or less 16 10 62.5
Daily sleeping hours
<6 60 24 40.0
7~8 64 12 18.8
>9 18 5 278
Disease ’
Absent 43 14 32.6
Present 99 43 36.4
Teeth status
No teeth 27 11 40.7
Bad teeth disturb eating 29 13 44.8
Bad teeth but not disturb eating 58 22 379
No discomfort 28 5 179
Aluminum concentration(ug/ [ )
0.0~24.0 79 25 31.6
24.1~ ) 63 26 413
Calcium concentration(ng/ [ )
1.6~18.1 71 25 35.2
18.2~ 71 26 36.6

* p<0.05 *x p<0.01

P E 2 87} 18.2mg/1 olARL o} Q1 A #skcH(p> 0.05).
Aol FHEEL 28.6%F BF FE7T 1.6~18.1ng/ 1

Q29 QA ol FEES ILIGATKES). ol 4. AT UK HHOIM UR0lE U TE BE
F8h B4l PP} G E YT JeelA 2] o QIX| 715 Fsotel AT

¥ 2 ZE v AN BhYe Fojgol I
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Table 5. Prevalence rate of cognitive impairment according to the concentration class of aluminum and

calcium stratified by education year and sex

Education year

0 1 or more
Number Impaired  Prevalence(%) Number Impaired  Precalence(%)
Male
Al(ug/ 1)
23‘;*24'0 10 2 20.0 19 3 15.8
- 13 3 23.1 6 1 16.7
Ca(mg/ 1)
1.6~18.1
18.2~ 6 1 16.7 18 2 11.1
17 4 2.5 7 2 28.6
Female
Al(ug/ 1)
22-(;~24-0 36 17 472 14 3 21.4
< 39 21 53.8 5 0 0.0
Ca(mg/1)
1.6~18.1
18.2~ 36 19 52.8 11 2 18.2
36 19 48.7 8 1 12.5

Association between cognitive impairment and aluminum or calcium concentration was not statistically significant

by Fisher's exact test

AF 2 A AN &85 W EFulEe] ¥
=9t MMSES] Z<pote} Bl moke g9 AaaA
7t AR (r=—0.066) BA AL 2’32 YATHp=
0.434)(2%1). w2l ¥=9 MMSE F3tol| = vjek
&9 FHEAE HtHr=-0.129, p=0.125).

Legend: A = 1 obs B = 2 obs
c

score BDCA =3 0obs D=4o0bs

0.00 0.5 0.50 0.75 1.00 1.25 1.50

AL concentration(ug/l)

Fig 1. Relationship between aluminum concentration

and MMSE score

Iv. 1
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At B2 AN, 425 BE Y 55 g0 9FEF
AR & Bk
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AxH oz dHe Ak BATR] esict (p>005).

4. HF BA AR AACN 85 Fe] L0 EH}
AR 715 AL F47te] AT Alee - 0.0660.2
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