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ABSTRACT

Purpose: This study was conducted to examine the relationship among cognitive function, nutrition screening initiative (NSI)
score, and food intake status. Methods: A total of 409 subjects aged over 60 years were recruited from the Yongin dementia
prevention and control center, Mini Mental State Examination Dementia Screening (MMSE—DS) method was used to assess
the cognitive function of the subjects. Information on health related behaviors and food intake was collected by face to face
interview using a structured questionnaire, The questionnaires included the NSI DETERMINE checklist, food intake sheets by
24 hr recall method and by semi—quantified food frequency questionnaire, Results: Subjects were divided into low cognitive
or normal groups according to the MMSE-DS result, The prevalence of low cognitive function in the subjects was 25.7%. The
low cognitive group exercised less and had higher nutritional health risk than the normal group. The low cognitive group
had lower consumption of polyunsaturated fatty acid and higher tendency of thiamin, riboflavin, and iron deficiency. The low
cognitive group had less frequency of eating mackerel, pepper, tangerine, and watermelon and higher frequency of eating
white rice and cookies than the normal group, Conclusion: The results of this study imply that the cognitive function of

elderly is related to exercise behavior, nutritional health risk, and food and nutrient intake status.
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Table 1. General characteristics of subjects
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Total MMSE score
- p-value!)
(n=409) Low (n=105) Normal (n = 304)
MMSE-DS score 25.0+0.3% 20.9+0.3 26.6+0.2 <0.0001
Age (yrs) 73.3+0.3 75.3+0.6 72.5+0.4 0.0002
3)
Gender Male 132 (32.3) 41(39.1) 91(29.9) 0.085]
Female 277 (67.7) 64 (60.9) 213(70.1)
Family history of Yes 50 (12.3) 16 (15.2) 34(11.3) 0.2898
dementia No 356 (87.7) 89 (84.8) 267 (88.7) ’
Smoking Yes 17 (4.2) 4(3.9) 13 (4.3) 0.8444
No 393(95.8) 99 (96.1) 287 (95.7)
Almost daily 172 (42.4) 36 (34.6) 136 (45.0)
Exercise frequency Once every two days 82(20.2) 18(17.3) 64 (21.2) 0.0604
Once aweek 39 (9.6) 11(10.6) 28 (9.3)
Almost never 113 (27.8) 39 (37.5) 74 (24.5)
=2 hrs 31(10.2) 7(10.8) 24 (10.1)
Exercise fime (/day) 1~2hrs 102 (33.8) 13(20.0) 89 (37.6) 0.0344
0.5~1hr 129 (42.7) 37 (56.9) 92 (38.8)
<0.5hr 40 (13.3) 8(12.3) 32(13.5)
Almost daily 63(15.2) 15(14.4) 48(15.9)
. - Once every two days 90 (22.2) 19 (18.3) 71(23.5)
| activit .521
Social acfivity Once aweek 122 (30.1) 31(29.8) 91(30.1) 05210
Almost never 131 (32.3) 39 (37.5) 92 (30.5)
Almost daily 72(17.9) 13(12.5) 59 (19.7)
Vitamin Once every two days 5(1.2) 3(2.9) 2(0.7) 0.1246
supplement 1~ 2times a week 9(2.2) 3(2.9) 6(2.0) ’
None 317 (78.7) 85(81.7) 232 (77.6)
1) Proportion or mean of each variable was tested by using the x>test or student’s t-test.  2) Mean+SE  3) n (%)
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NSI checklist (n = 409) Low Normal p-value?
(n=105) (n=2304)

Because of aniliness, | have changed the kind or amount of food | eat. 0.19+0.05" 0.30+0.07 0.15+£0.05 0.0291

| usually eat less than two meals per day. 0.21+0.07 0.31£0.10 0.17£0.07 0.1608

| eat few fruits and vegetables. 0.05+£0.02 0.03+0.03 0.06 £0.02 0.3066

| eat few milk and daily products. 0.33+0.04 0.35+0.06 0.32+0.04 0.5311

| have three or more drinks of beer, liquor, or wine almost every day. 0.17+0.03 0.19+£0.05 0.16+£0.03 0.5036

I have tooth or mouth problems that make it hard for me to eat. 0.41+£0.06 0.50+0.08 0.38+0.06 0.1302

Sometimes | don't have enough money to buy the food | need. 0.18+0.08 0.09+0.11 0.21+£0.09 0.2900

| eat alone most of the time. 0.28+0.04 0.29 £0.05 0.28+0.04 0.8707

| take three or more different prescribed or over-the-counter drugs a day. 0.22+0.04 0.35+0.05 0.18+£0.04 0.0009

Without trying to, | have lost/gained 5 or more kilograms in the past 6 months.  0.23+0.05 0.34+0.07 0.18+0.05 0.0248

| am not always physically able to shop, cook, and/or feed myself. 0.29 +0.05 0.55+£0.07 0.19+£0.05 <0.0001

Total score 2.56+0.23 3.31+£0.33 2.28+0.25 0.0018

Nutritional status assessed by NSI score N (%)

Low risk (0 ~ 2 point) 270 (66.0) 50 (47.6) 220 (72.4)

Moderate risk (3~ 5 point) 90 (22.0) 36 (34.3) 54(17.8)  <0.0001%

High risk (6 ~ 21 point) 49 (12.0) 19 (18.1) 30(9.9)

1) Mean = SE

2) p-value from generalized linear model adjusted by age and gender

3) p-value from y*test
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Table 3. Nutrient intake status by 24 hr food record

Total MMSE score

2
(n=409) Low (n=105) Normal (n = 304) prvalue?
Energy (kcal) 1,528.6£29.7") 1,493.7 £ 42.7 1,542.0+31.9 0.2574
% EERY) 84.4%+1.0 81.5+2.0 85.4+1.2 0.0942
% Carbohydrate from energy 64.4+0.7 65.6+1.0 63.9+0.7 0.0751
% Protein from energy 16.4+£0.3 15.9+0.4 16.6+0.3 0.0772
% fat from energy 19.2+0.6 18.5+£0.8 19.5£0.6 0.1931
Carbohydrate (g) 250.3+4.9 246.2+7.0 251.8+5.2 0.4169
Fiber (g) 228+0.6 21.7+£0.9 23.3+0.7 0.0832
Protein (g) 625+ 1.6 59.5+2.3 63.7+1.7 0.0720
Fat (g) 33.3+1.2 320+1.8 338+1.3 0.3145
Saturated fatty acid (g) 6.6+0.5 5.6+0.8 6.9+0.6 0.0953
Mono-unsaturated fatty acid (g) 8.5+0.7 7.1+1.0 9.0+£0.7 0.0506
Poly-unsaturated fatty acid (g) 7.0+0.4 6.0%0.6 7.3+£0.4 0.0227
n-3 fatty acid 1.0+0.1 0.8+0.2 1.0+0.1 0.2251
n-6 fatty acid 57+0.3 54+0.5 57+0.3 0.4543
Vitamin A (ug RE) 879.2+498 870.6+71.8 882.5+53.6 0.8680
Vitamin D (ug) 3.1x04 28%0.6 32+04 0.4470
Vitamin E (mg) 13.2£0.6 13.1+£0.8 13.3+0.6 0.8263
Vitamin K (ug) 329.9+27.2 373.3+39.1 313.3+£29.2 0.1241
Vitamin C (mg) 107.3£5.5 105.8+8.0 107.9+ 6.0 0.7942
Thiamin (mg) 1.1+£0.0 1.06+£0.04 1.10+£0.03 0.2879
Riboflavin (mg) 1.0+£0.0 0.99+0.05 1.05+0.04 0.1614
Niacin (mg) 142+0.5 13.4+0.7 14.5+0.5 0.0958
Vitamin B, (mg) 1.5+0.0 1.50+0.06 1.55+0.05 0.4573
Folate (ug) 559.3+18.6 533.8+26.8 569.0+20.0 0.1872
Vitamin By, (ug) 7.9+0.6 7.1+£0.9 8.3+0.7 0.1944
Ca (mg) 516.6+20.0 508.5+28.8 519.6+21.5 0.6995
P (mg) 1,036.7 £26.8 996.0+38.6 1052.4+28.8 0.1437
Na (mg) 4,407.8+137.8 4,367.2+198.9 4,423.5+148.6 0.7768
K (mg) 2,941.9+81.4 2,811.6+117.1 2,992.1+£87.5 0.1229
Fe (mg) 14.6+1.9 13.3£2.38 152£2.1 0.4966
In (mg) 9.8+0.2 9.5£0.3 9.9+0.3 0.2810
Se (ug) 80.6+2.7 78.0+3.8 81.7+29 0.3361

1) Mean+SE  2) p-value from generalized linear model adjusted by age and gender  3) % EER: % estimated energy requirement
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Table 4. Number (%) of subjects consuming less than the EAR or Al
infake by MMSE groups

MMSE score

Total g 2)
(n=409) Low Normal p-value
(n=105  (n=304)

Protein 46 (11.3)1 17 (16.2) 29( 9.5) 0.0629
Vitamin A 92(22.5)  28(26.7)  64(21.1) 0.2349
VitaminC  152(37.2)  38(36.2) 114(37.5) 0.8108
Thiamin 155(37.9)  51(48.6) 104 (34.2) 0.0089
Riboflavin 254 (62.1)  77(733) 177 (58.2) 0.0059
Niacin 146 (35.7)  45(42.9) 101(33.2) 0.0757
VitaminB, 127 (31.1)  36(34.3)  91(29.9) 0.4061
Folate 59 (14.4) 16(15.2)  43(14.1) 0.7834
Vitamin By,  84(20.5)  20(19.1)  64(21.1) 0.6611
Ca 268 (65.5)  68(64.8) 200 (65.8) 0.8485
P 36( 8.8) 12(11.4) 24(7.9) 0.2705
Fe 10( 2.4) 6( 5.7) 4(1.3) 0.0119
In 51 (12.5) 13(12.4)  38(12.5) 0.9746
Se 61(14.9) 17(16.2)  44(14.5) 0.6703
Dietay fiber 199 (48.7) 56 (53.3) 143 (47.0) 0.2660
VitaminD  373(91.2) 96 (91.4) 277 (91.1) 0.9230
VitaminE 209 (51.1) 56 (53.3)  153(50.3) 0.5954
Vitamin K 53(13.0) 9(86)  44(14.5) 0.1205
Na 5(1.2) 2(1.9) 3(1.0) 0.4605
K 56 (13.7) 13(12.4)  43(14.1) 0.6504

1) Number of subjects consuming less than the EAR or Al (%)
2) p-value from y>-test
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Table 5. Intake of food items per day by food frequency questionnaire (Times/day)
Total MMSE score 2
p-value
(n=409) Low (n=105) Normal (n = 304)

Cooked white rice 0.55+0.07" 0.71+0.09 0.49 £0.07 0.0182
Cooked whole grain 1.90+0.08 1.86+0.11 1.91+0.08 0.6335
Noddle 0.08£0.01 0.05+0.02 0.09+0.01 0.0563
Cookies (snack etc) 0.08£0.02 0.13+0.03 0.06+£0.02 0.0197
Other cereals® 0.36 £0.03 0.33+0.05 0.38+0.04 0.2990
Legumes? 1.16 £0.09 1.10£0.13 1.18+0.10 0.5032
Potatoes®! 0.42+0.03 0.38+0.05 0.44+0.04 0.23%90
Meats®) 0.41+0.03 0.38+0.04 0.43+0.03 0.2304
Egg 0.48+0.03 0.43+0.05 0.50+0.03 0.1578
Mackerel 0.16+£0.02 0.12+0.02 0.17+£0.02 0.0483
Other fishes and shellfishes”! 1.11£0.08 1.10£0.11 1.11+0.08 0.9329
Chinese cabbage 1.38+0.08 1.54%0.11 1.32+0.08 0.0536
Bean sprouts 0.37 £0.03 0.32+0.04 0.38+£0.03 0.0923
Pepper 0.33+0.03 0.27 £0.05 0.36+0.03 0.0485
Other vegetables® 3.18+0.16 3.08+0.24 3.23+0.18 0.5365
Mushrooms 0.30+0.02 0.30+£0.04 0.30+£0.03 0.9249
Seaweeds 0.90+0.06 0.86+0.09 0.91+0.07 0.5736
Tangerine 0.44+0.03 0.35+£0.05 0.47 £0.04 0.0155
Apple 0.38+0.03 0.32+0.04 0.40+0.03 0.0817
Watermelon 0.34+0.03 0.29 +0.04 0.36+0.03 0.0435
Other fruits”) 2.17£0.12 2.03+0.17 2.22+0.13 0.2818
Milk and dairy products'® 0.67 £0.06 0.65+0.08 0.68+0.06 0.7038
Drinks'") 0.98+0.08 1.01£0.12 0.96+0.09 0.6754
Alcohols'? 0.10£0.02 0.07 £0.03 0.12+0.02 0.1149
Fast-food'® 0.05+0.01 0.04+0.01 0.05+0.01 09117

1) Mean+SE  2) p-value from generadlized linear model adjusted by age and gender  3) including breads, rice cakes, and instant

noddle  4)including beans, tofu/bean curd, and soybean milk  5) including potatoes and sweet potatoes  6) including pork, beef,

chicken, and ham and sausage
tuna, shellfishes, and common squid

yogurt, and ice cream
geolli (Korean turbid rice liquor), and beer
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7) including anchovy, yellow croaker, salt-fermented fishes, fish paste, alaska pollack/dongtae,
8) including radish, cucumber, spinach, tomato, carrots, pumkin, cabbage, and radish leaves
9) including banana, muskmelon, persimmon/dried persimmon, strawberry, grape, orange, pear, and peach
11) including coffee (mix), green teqa, and carbonated beverage
13) including fried Food, pizza, and hamburger

10) including milk,
12) including soju (distilled liquor), mak-
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