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Abstract

OBJECTIVES: This study aimed to identify the factors affecting the cognitive function of elderly people in a
community by gender.

METHODS: We obtained 4,878 secondary data of people aged >65 years in 2016 at a dementia prevention center in
Gyeyang-gu, Incheon. Data were obtained through Mini-Mental Status Examination optimized for screening
dementia and a questionnaire. The data were statistically analyzed using analysis of variance, analysis of covariance,
and hierarchical regression.

RESULTS: There were significant differences in cognitive function according to gender, and the differences were
significant even when age was controlled, but gender differences disappeared when education was controlled. Age,
education, social activities, number of diseases, and alcohol drinking consumption affected cognitive function
through interaction with gender, but interaction with gender disappeared when education was controlled. Regression
analysis showed that depression, cohabitant, social activities etc., had a significant impact on both men and women
under controlled education and age. In men, the effect of social activities was greater than that of women, and
hyperlipidemia had the effect only in women.

CONCLUSIONS: The differences in gender-related cognitive functions were due to differences in gender education
period. The period of education is considered to have a great influence on cognitive function in relation to the
economic period, occupation, and social activity.
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Table 1. Distribution of cognitive-related variables by gender

X

Variables Categories Total Men Women p
Gender 4878(100.0) 1110(22.8) 3768(77.2)
Below 74 1868(38.3) 475(42.8) 1393(37.0)
Age 75-84 2351(48.2) 519(46.8) 1832(48.6) 723.30  p<0.001
Above 85 659(13.5) 116(10.5) 543(14.40)
0-3 years 1803(37.0) 113(10.2) 1690(44.9)
Educati 4-6 years 1519(31.1) 321(28.9) 1198(31.8)
ucation 13.58  p<0.001
period(yr) ) )
7-12 years 1365(28.0) 552(49.7) 813(21.6)
Above 13 years 188(3.9) 124(11.2) 64(1.7)
Normal 3664(75.1) 830(74.8) 2834(75.2)
Depression Mild depression 638(13.1) 138(12.4) 500(13.3) 1.66 0.44
Severe depression 576(11.8) 142(12.8) 434(11.5)
Never 2819(57.8) 179(16.1) 2640(70.1)
Past occupation 1022.60 p<0.001
Yes 2059(42.2) 931(83.9) 1128(29.9)
0 1026(21.0) 335(30.2) 691(18.3)
No. of social 1 2972(60.9) 640(57.7) 2332(61.9)  92.69  p<0.001
activities
More than 2 880(18.0) 135(12.2) 745(19.8)
No 1665(33.0) 533(46.2) 2636(30.0)
Religion 127.98 p<0.001
Yes 3213(67.0) 577(53.8) 574(70.0)
Alone 1514(31.0) 209(18.8) 1305(34.6)
Cohabitant Spouse 1917(39.3) 781(70.4) 1136(30.1) 593.98 p<0.001
Non-spouse 1447(29.7) 120(10.8) 1327(35.2)
Naitrllos‘zigsslth 4604(94.4) 1031(92.9)  3573(94.8)
Economic status 6.28 0.01
Medical Aid 273(05.6) 79(07.1) 194(05.1)
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No
Hypertension
Yes
No
DM
Yes
No
Hyperlipidemia
Yes
No
Stroke
Yes
0
No. of cormobid
. 1-2
diseases
3 or more
Never

Alcohol drinking Ceased drinking
Currently drinking
Never
Smoking Ceased smoking
Currently smoking
No

Exercise
Yes

2030(41.6)
2845(58.4)
3664(75.1)
1214(24.9)
4084(83.7)
794(16.3)
4641(95.1)
237(04.9)
833(17.1)
3209(65.8)
836(17.1)
3618(74.2)
552(11.3)
708(14.5)
3995(81.9)
705(14.4)
178(03.6)
2264(46.4)

2614(53.6)

575(51.8)
535(48.2)
839(75.6)
271(24.4)
1008(90.8)
102(9.2)
1052(94.8)
58(05.2)
255(23.0)
716(64.5)
139(12.5)
239(21.5)
420(37.8)
451(40.6)
329(29.6)
641(57.7)
140(12.6)
418(37.7)

692(62.3)

1455(38.6)
2310(61.3)
2825(75.0)
943(25.0)
3076(81.6)
692(18.4)
3589(95.2)
179(4.7)
578(15.3)
2493(66.2)
697(18.5)
3379(89.7)
132(3.5)
257(6.8)
3666(97.3)
64(1.7)
38(1.0)
1846(49.0)

1922(51.0)

61.06

52.98

0.42

51.78

2105.34

2659.31

44.28

p<0.001

1.00

p<0.001

0.52

p<0.001

p<0.001

p<0.001

p<0.001

Values are presented as number (%)

ES, Economic status = Health insurance type; DM, Diabetes Mellitus
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Table 2. Gender comparison of cognitive function score differences by variables

Variables

Categories

Gender

Age

Education
period

Depression

Past
occupation

No. of
social

activities

Religion

Cohabitant

13

Men
Female
Below 74
75-84
Above 85

0-3 years

4-6 years

7-12 years

Above 13
years

Normal

Mild

Severe

Never

Yes
0
1
Above 2
No
Yes
Alone
Spouse

Non-
spouse

Total Men Women
M(£SD) t or F(p) M(£SD) t or F(p) M(%SD) t or F(p)
25.563(£3.72)

54.31##x*
23.76(£4.47)
25.17(£3.41) 26.32(£3.20) 25.56(£2.46)
26.64(£4.32) 303.29#%xx  25.04(+3.84) 25.16 L 23.25(£4.37)  202.99#x
23.16(£4.60) 24.25(+4.34) 20.86(£5.06)
21.66(£4.49) 22.73(£4.15) 21.58(£4.5)
24.71(£3.94) 24.53(£4.28) 24.76(£3.84)

458.35%*x 49,995 342.63%xx*
26.47(£2.89) 26.40(£2.97) 26.52(£2.84)
26.92(£2.66) 25.53(£3.72) 27.13(£2.82)
24.62(£4.00) 26.00(£3.18) 24.21(£4.12)
23.23(£4.68) 95.83 24.43(£4.43) 29.00s:: 22.89(£4.69) 73.89xx
22.00(£5.67) 23.69(£5.16) 21.45(£5.72)
23.40(£4.64) 24.53(£4.69) 23.33(£4.63)

208.7 6% 15.7 1 83.18xxx
25.20(£3.73) 25.73(£3.47) 24.76(£3.88)
23.90(£4.95) 24.84(£4.23) 23.44(£5.20)
24.26(£4.24) 2.70 25.86(£3.33) 5.7 8 23.82(£4.36) 2.85
24.13(£4.07) 25.71(£3.92) 23.84(£4.04)
24.29(£4.43) 25.53(£4.09) 24.02(£4.13)

10.58#xx 0.03 8.565:*
23.61(£4.44) 25.54(£3.68) 23.13(£4.69)
23.99(£4.14) 25.35(£3.54) 23.78(£4.19)

+ + +
25.51(£3.55) 906,27k 25.86(£3.45) 17 62 25.27(£3.59) 130,93 5%

22.55(£4.98)

23.74(£5.00)

22.44(£4.97)
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Economic
status’

Hypertensio
n

DM

Hyperlipide
mia

Stroke

No. of
comorbid
diseases

Alcohol

drinking

Smoking

Exercise

14

National heal
insurance

Medical
Aid

No

Yes

Yes

1-2

Above 3

Never

Ceased
drinking

Currently
drinking

Never

Ceased
smoking

Currently
smoking

No

24.25(£4.27)

22.58(£5.60)

24.33(£4.38)

24.04(£4.36)

24.17(£4.38)

24.13(£4.34)
23.98(£4.45)

25.07(£3.83)

24.18(£4.36)

23.83(£4.63)

24.37(£4.45)

24.11(£4.36)

24.18(£4.33)

23.84(£4.47)

24.53(+4.36)

25.49(£3.53)

23.90(£4.41)

25.42(£3.92)

25.02(£4.21)

23.29(£4.78)

3817wk

5.07*

41.59%xx

1.46

0.81

45.1 3%

40.4 3%

172.7 85

25.64(£3.58)

24.09(£5.02)

25.46(£3.69)

25.61(£3.76)

25.50(£3.79)

25.65(£3.51)
25.48(£3.72)

26.07(£3.73)

25.59(£3.70

24.45(£3.97)

25.25(£3.73)

26.70(£3.61)

25.09(£4.35)

25.15(£+4.23)

26.03(£3.30)

25.22(£3.79)

25.37(£3.75)

25.61(£3.72)

25.57(£3.68)

24.68(+4.41)

12.985:

0.43

0.33

2.33

5.28%

12.97##x

6.84

0.43

36.94 s

23.85(£4.37)

21.96(£5.72)

23.88(£4.54)

23.68(+4.14)

23.78(£4.47)

23.69(£4.46)
23.49(£4.56)

24.93(£3.83)

23.76(+4.45)

23.63(+4.82)

23.98(+4.68)

23.62(+4.45)

24.00(£4.30)

23.75(£4.47)

24.55(£3.72)

22.33(£5.25)

23.77(+4.44)

23.56(£5.24)

22.97(£5.35)

22.98(%4.80)

33.23 k%

1.79

0.29

58,98

0.16

33,23

10.85%:x

0.66

113.62:%x
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26.05(£3.13)
Yes 24.91(£3.83)

24.51(£3.98)

ES, Economic status = Health insurance type; DM, Diabetes Mellitus

*p<0.05, *#p<0.01, ***p<0.001
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Table 3. Gender interaction in the effect of variables on cognitive function

CV: Age CV: Education
Gender+Variable
Variables Source of variation Gender+Variable Gender+Variable
F
F F
CV) Age - 687 45k -
(CV) Education - - 683,20«
Age Age 101450k - 6.3
Gender 44,68k« 130,18k 2.56
Gender+Age) 1.86%+ - 111
CV) Age = 27007k =
(CV) Education = = 1099200+
Fducation Bducation 163565+ 104,970+ =
period
Gender 403 298 009
Gender+Education 356 182 =
CV) Age - 743920k -
(CV) Education - - 10383 7w
Depression Gender 60,68k« B3 46tk 328
Depression 1093 14.30perex 8,03t
Gender+*Depression 103 091 117
CV) Age = 599.32seek =
(CV) Education = = 1017 58k
Past occupation Gender 3258wk 41150 581
Past occupation 47 Yo 17350 21.06%kk
Gender+Past occupation 39 1.16 017
CV) Age - 774,23 -
No. of
social (CV) Education - - 1097 86+
activities
Gender 296 6.08 1.23

16
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Religion

Cohabitant

Hypertension

Hyperipidemia

17

No. of social activities

Gender+ No. of social
activities

CV) Age

(CV) Education

Gender

Religion

Gender+Religion

CV) Age

(CV) Education

Gender

Cohabitant

Gender+Cohabitant

CV) Age

(CV) Education

Gender

ES

Gender:ES

CV) Age

(CV) Education

Gender

Hypertension

Gender«Hypertension

(CV) Age

(CV) Education

Gender

Hyperlipidemia

Gender«Hyperlipidemia

EAS S

1.9+

4060+

7 86wtk

211

4085

66.10wx

415+

4374

3386

318

140,78

038

140

4248w

17,75

308

800k

117

70072

40 pere

9,89k

164

453,65

44525

23 Qe

004

67774

26,52k

3419w

052

697 34w

13748

533+

089

657.99wwx

3299wk

6.90x

4.28+

4,825

1.38

1063 98+

0.15

5.8k

212

896,60+

369

3210wt

0.86

11084 s

0.30

394 e

045

109540+

005

051

001

107949

103

12200

306
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CV) Age

(CV) Education

Stroke Gender

Stroke

Gender* Stroke

CV) Age

(CV) Education

No. of
comorbid
disease

Gender
No. of comorbid diseases

Gender*No. of comorbid
diseases

CV) Age

(CV) Education

Alcohol

drinking Gender

Alcohol drinking
Gender+Alcohol drinking
CV) Age
(CV) Education
Smoking Gender
Smoking
Gender+Smoking
CV)Age
(CV) Education
Exercise Gender
Exercise

Gender+Exercise

1576w

369

2.27

10545

0.17

274

87.52skx

1639w

4,625

389 e

027

089

11945+

94,69

031

689 25

16,28+

587

1.26

696.34

9399w

207

3:57*

667.61

90.52skx

652

4,08+

689,75

2903w

160

001

616.97sex

10750+

61.56w+

011

109846

090

381

084

1097 85w

0.78

056

212

109393

101

1483wt

301

1100.74sex

104

067

152

1003.7 s

027

4625

001

CV, co-variable ES, Economic status = Health insurance type; DM, Diabetes Mellitus

*p<0.05, *#p<0.01, **+p<0.001
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Table 4.Factors influencing cognitive function according to gender

Model 1
Gender Variables

Model 2

B SE B t p

B SE B t p

(Constant) 2893  1.26 2304  p<O01

Education period  1.38 0.13 0.30 10.65  p<.001

Age -092 002 -017 -6.10 p<001
Depression

Cohabitant: Not
spouse

No. of social

28.39 1.40 2028 p<O01

1.20 0.13 026 944 p<O01

-010 002 -019 -651 p<O01

-0.17 003 -016 -543 p<0O01

-1.32 033 -011 =399 p<001

0.56 0.16 010 351 p<O01

Men activities

ES -1.23 041 009 -303 .002

Exercise 060 021 008 280 005

Stroke -1.05 048 006 -222 027

Religion 0.42 0.21 0.06 2.03 043

F(p)= 89.35%k* F(p)= 18,834+
R?=0.14 Adjusted R*=0.14AR?=0.14 R?=0.23 Adjusted R*=0.21 AR?=0.09
(Constant) 3139 0.79 3958 p<001 3112 .90 3472 p<001

Education period 1.92 0.08 0.36 23.28  p<001
Age -0.14 001 -024 -1543 p<001
Depression

Cohabitant: not
spouse

ES
Women

Hyperlipidemia

No. of social
activities

Exercise
Religion
Stroke

F(p)=635.99x

1.72 .08 321 2096 p<001
-14 01 -.229 -13.38 p<001

-21 02 -157 -10.93 p<O01

-.74 17 -079 -439 p<001

-1.30 .28 -065 -465 p<O01

63 .19 054 329 001
31 .10 045 308 002
.33 13 037 255 011

-.33 14 -033 -237 018
-63 .30 -030 -209 037

F(p)=99.00%+*
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R?=0.25 Adjusted R*=0.25 AR?=0.25 R%=0.31 Adjusted R%=0.31 AR?=0.06

5 ES, Economic status
6 ##xp<0.001

7

20



