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ABSTRACT

The relationship between cognitive function and dietary patterns in Korean elderly women
was investigated in this study. Twenty-four-hour dictary recall and cognitive function tests were
performed in 170 elderly women aged over 60 years. Average age of the subjects was 71 years
and the average number of family members was 3.3. Most of the subjects had less than seven
years of education and their monthly income was much lower than the Korean average. Most
of the subjects engaged in regular exercise and did not indulge in drinking and smoking. The
average cognitive function score of the subjects was 58.4. Most of the subjects appeared to
consume insufficient amount of food ; average intakes of energy, Ca, iron, vitamin A, and
riboflavin were lower than RDA for the elderly. Cognitive function score was positively related
to education level and regularity of exercise. Also, cognitive function score had a strong
relationship with food intake such as total amounts of foods, fish and shellfish, milk and dairy
products, total animal food, fruit, bread and sugar. Energy, protein, Ca, P, riboflavin, and
niacin were also shown to have positive relationships to cognitive function score, while
carbohydrate caloric ratio had a negative relationship with cognitive function. According to the
results of multiple regression analysis, factors that most influenced on cognitive function were
education level and riboflavin intake. The subjects who had more than seven years of education
had significantly higher cognitive function scores than those with no school education. And
cognitive function scores for those who consumed more than 2/3 of the RDA for most
nutrients were significantly higher than the ones for the subjects who consumed less than 2/3
of the RDA. These results suggest that proper education and adequate nutrient intake in
quantity and quality by achieving food diversity are essential in maintaining cognitive function
in later life. (Korean J Nutrition 31(9) : 1457~1467, 1998)
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Table 1. Pearson's correlation coefficients between age

and cognitive function score

Cognitive function score(r)

Age

-0.3976***

**+0.001

Table 2. Socio-economic status of the subjects  n{%)

60-70 91( 53.5)
71-80 69( 40.6)
Age (years)  Above 80 10( 5.9)
Total 170(100.0)

Mean+S5.0 71.04+13.73
No education 90( 53.0)
) 1-6 years 50( 29.4)
Education  apgve 7 years 27( 15.9)
level No answer 3( 1.8
Total 170(100.0)
Blue collar 30( 17.6)
Service work 3( 1.8
Sales 9( 5.3)
Administrative 1 0.6)
Occupation  Professional / Office worker 0 0.0)
Housewife 97{ 58.2)
None 25( 14.7)
Others 3( 1.8)
Total 170(100.0)
< 200,000 22( 12.9)
210,000~ 500,000 36( 21.2)

510,000~ 1,000,000 29( 17.1)
Monthly 1,010,000 - 1,500,000 25( 14.7)
income 1,510,000 - 2,000,000 18( 10.6)
(Won) 2,010,000 - 3,000,000 17( 10 0)
> 3,000,000 13( 7.6)
No answer 10( S 9)
Total 170(100.0)
1 3( 19.5)
2 3( 25.4)
3 22( 13 0)
4 13( 7.7)
NurT1ber of 5 32( 1 9
family 6 19( 11 2)
More than 7 7( 4.2)
Total 170(100.0)
Mean+S.D 3.35£1.97
. Yes 53( 31.2)
Existence of No 117( 68.8)
spouse Total 170(100.0)
None 64( 37.6)
Regularity of Light 99( 58.2)
exercise Moderate 7( 4.2)
Total 170(100.0)
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Table 3. Average scores for cognitive function

Cognitive function score n(%)
Above 70 33( 19.4)
60.5-70 52( 30.6)
50.5-~60 45( 26.5)
40.5-50 22( 12.9)
Below 40 18( 10.6)

Total 170(100.0)
Mean+5.D 58.44+13.56
9
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Fig. 1. Distribution of cognitive function score of the sub-

ject.

Table 4. Dietary habits and cognitive function score
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Dietary Habits n(%) Cogpitive function score”
1-2 times per day 30( 17.6) 56.234+2.27"°
Meal frequency 3-4 times per day 139( 81.8) 58.66+1.07
No answer 1( 0.6)
Total 170(100.0)
Regularity of meal Regular 113( 66.4) 58.97+1.18"*
Irregular 57( 33.6) 56.73£1.67
Total 170(100.0)
Don't like 62( 36.5) 59.97 +1.60™°
Saltiness of food Like 58( 34.1) 57.76x1.65
Very like 50( 29.4) 56.56+1.79
Total 170(100.0)
Don't like 75( 44.1) 58.73+1.46™°
Hotness of food Like 50( 29.4) 56.78+1.79
Very like 45( 26.5) 58.95+1.90
Total 170(100.0)
1) Age controlled 2) Mean * S.D. N.S. : Not significant
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Table 5. Habits of smoking and drinking and cognitive

function score n(%)
No drinking 156( 91.8) 58.30+£1.012"
Alcohol .
Drinking 14( 8.2) 57.26%+3.39
Total 170(100.0)
Smoki None 157( 92.3) 58.26+1.01™
MOKING s moking 13( 7.7)  57.274+3.56
Total 170(100.0)
None 118( 69.4) 58.39+1.17™°
1 21. 0142,
Coffee Mcupt:‘)er day 37(21.8) 58.01+2.21
ore than 15( 8.8) 57.35+3.28
1 cup per
Total 170(100.0)

1) Age controlled 2) Mean + S.D.
N.S. : Not significant

Table 6. Average daily foods intake
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Foods Mean+S.D. Foods Mean+S.D.
Meats 40.22+ 62.27 Beans & products 39.10+ 56.34
Fish & Shellfish 50.70% 69.44 Green veg. 57.36%t 55.55
Fish 3558+ 60.99 White veg. 124.60+ 86.44
Shellfish 362+ 1242 Yellow veg. 18.75+ 50.38
Fish products 11.20+ 27.45 Seaweeds 561+ 18.18
Eggs 565+ 13.98 Mushroom 2,16+ 11.50
Poultry 3.01+ 16.13 Fruits 73.76+130.91
Milk and dairy products 44.26+ 30.65 Total cereals 493.05+165.12
Milks 33.68% 82.76 Cereal 441.21+£159.60
Dairy products 11.06%+ 29.62 Noodle 27.00+ 89.87
Bone fishes 319+ 732 Bread 7.10+ 24.49
Rice cake 17.74+ 48.21

Potato products 20.94+ 58.21
Potatoes 20.22+ 58.02

Starch 071t 4.83

Sugars 435+ 548
Veg. oil 8.50+ 25.26
Sub total 147.57+£135.19 Sub total 848.18+303.54

Total animal plus plant foods

995.75+369.95

Total animal foods/total animal plus plant foods (%) 13.51+ 10.92
Alcoholic beverage 215+ 24.44
Beverage 9.76+ 44.83
Tea 103+ 790
Ready to cook 0.38+ 3.08
Seasoning 20.86+ 15.71
Sub total 34.18+ 56.86
Total 1030.00+381.78
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Table 7. Average nutrient intakes and percent of RDA
for each nutrient

. Percent of
Nutrient Value RDA
Energy (kcal) 1309.0£477.1" 76.84+27.9
Protein (g) 50.1+ 25.2 83.0+423
Fat (g 2414 18.2
Carbohydrate (g) 211.1+ 68.2
Fiber (g) 54+ 32
Ca (mg) 428.0+254.3 61.2+36.6
P (mg) 743.0+367.0 106.1+52.7
Fe (mg) 10.8+ 6.4 85.4+53.7
Vitamin A (RE) 292944463 42.1+64.2
Thiamin (mg) 0.7+ 04 71.1%40.2
Riboflavin (mg) 0.8+ 04 623+324
Niacin (mgNE) 1.7+ 63 89.7+48.7
Ascorbic acid (mg) 59.5+ 48.6 107.6+88.1
Carbohydrate caloric ratio (%) 68.9+ 10.5
Fat caloric ratio (%) 157+ 7.6 20.0*
Protein caloric ratio (%) 154+ 44

1) Mean*SD
*Recommended fat caloric ratio for Koreans by the Kore-
an nutrition society, 1995
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Table 8. Partial correlation coefficients between general
characteristics and cognitive function score

Cognitive function”

Education level 0.4990***
Monthly income 0.1518
Family size -0.0414
Exercise level 0.1681*
1) Age controlled *p<0.05 *+* n<0.001

Table 9. Partial correlation coefficients between food in-
takes and cognitive function score

Foods Cognitive function”
Meats 0.12721
Fish & shellfish 0.16759*
Fish 0.11267
Shellfish 0.09186
Fish products 0.13195
Eggs 0.10463
Poultry -0.00587
Milk and dairy products 0.15590*
Milks 0.15566*
Dairy products 0.15049
Bone fishes 0.04415
Sub total 0.28625***
Beans & products 0.09493
Green veg. 0.08746
White veg. 0.02279
Yellow veg. 0.07137
Seaweeds 0.06175
Mushroom 0.08584
Fruits 0.17762*
Total cereals 0.04994
Cereal 0.06145
Noodle 0.06664
Bread 0.21836**
Rice cake 0.09299
Potato & products 0.04994
Potatoes 0.04503
Starch 0.06021
Sugars 0.19965**
Veg. oil -0.05539
Sub total 0.17993*
Alcohol -0.06598
Beverage -0.07068
Tea 0.06336
Ready to eat 0.12371
Seasoning 0.09443
Sub total ~0.04226
Total 0.24036**
1) Age controlled
*p<0.05 **p<0.01 *ern <0.001
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Table 10. Partial correlation coefficients between nutri-
ent intakes and cognitive function score

Nutrient Cogpnitive function”
Energy 0.29396***
Protein 0.30494***
Fat 0.23651**
Carbohydrate 0.21255**
Fiber 0.21396**
Protein caloric ratio(%) 0.21035*
Fat caloric ratio(%) 0.21171*
Carbohydrate caloric ratio(%) —-0.24123**
Ca 0.25845***
P 0.28217***
Fe 0.23850**
Na 0.08169
K 0.22553**
Vitamin A 0.06344
Thiamin 0.19848**
Riboflavin 0.33346%**
Niacin 0.28083***
Ascorbic acid 0.13692
Alcohol -0.06681

1) Age controlled

*p<0.05 **p<0.01 *++p <0.001

Table 11. Multiple regression of the influence of general
characteristics, food intake and nutrient in-
take on cognitive function score

Step Variables B Cum':!atwe p>F
1 Education level 9.5383 0.3375 0.0001
2 Riboflavin 2.8479 03601 0.0179
3 Milk products 0.0422 03696 0.1216
4 Protein caloric ratio  0.0834 0.3732  0.3369
5 Energy 0.0190 0.3781 0.2659
6 Total amount of food 0.0462 0.3872 0.1281
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Fig. 3. Cognitive function by education level.
Bars with different alphabet are significantly different at p
<0.05 by Duncan's multiple range test.

Table 12. Cognitive function of the groups classified by
nutrient intakes

Cognitive function score”

Between

Nutrients Ab?ve 2/3 213 Below 1/3
of RDA of RDA of RDA

Energy 60.62+ 1.21°% 5457+1.60" 52.94+5.04°
Protein 61.03+ 1.26° 55.33+1.65° 52.19+2.94"
Vitamin A 62.15+ 2.38° 61.74+1.90° 55.69+1.22°
Vitamin D 58.18%+ 1.08 59.82+5.70 58.09+2.41
Vitamin £ 60.53%+ 1.88 58.81+1.75 56.32+1.51
Ascorbic acid 59.00+ 1.24 58.01+1.87 54.82+2.75

Thiamin 62.19+ 1.38° 55.56+1.42" 51.51£2.91°
Riboflavin  62.13+ 1.46* 57.32+1.55" 52.58+1.97°
Niacin 61.34+ 1.17° 53,53+1.75° 51.04+3.04"
Vitamin By 57.63+ 1.13 60.37+2.00 53.37+7.31
Folate 59.61+12.72 58.56+7.34 58.20+0.98
Ca 61.67+ 1.47° 56.82+1.66° 54.37+187°
P 54213 427 49914+2.07° 60.67+1.06
Fe 61.14% 1.21* 55.82+1.62° 47.49+3.20°
Zn 6417+ 4.77 56.18+1.85 58.68+1.17
1) Age controlled 2) Mean=S.D.

Different superscripts in the same row are significantly
different at p <0.05 by Duncan's multiple range test
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