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Associations of Cognitive Function and Dietary Factors
in Elderly Patients with Alzheimer’s Disease

Jung, Kyongah™ - Lee, Yo A" - Kim, Seong Yoon™ - Chang, Namsoo™
Department of Nutritional Science and Food Management,* Ewha Womans University, Seoul 120-750, Korea
Department of Psychiatry,”™ Seoul Asan Medical Center, Seoul 138-736, Korea

ABSTRACT

The purpose of this study was to investigate nutrients or food factors related to cognitive function of elderly having
Alzheimer’s disease. In this study 38 subjects who were over 65 years old have participated in dementia clinic at A
medical center. After they were diagnosed to Alzheimer’s Disease (AD) through blood analysis, neuropsychological
test, brain image and interview by medical specialist, we examined for their general information, anthropometry, blood
pressure and dietary intakes. Dietary intakes were investigated using the 24-hour recall record. Energy intake was
adequate and the energy composition of carbohydrate, protein and fat was 60.8 : 16.2 : 23.0, but dietary intakes of
calcium, vitamin A and folate were less than 75% of the recommended intake levels for Koreans. The multiple re-
gression analysis adjusted with age, sex and educational level showed that cognitive function was positively related to
intakes of zinc, fishes and shellfishes, beans & nuts, sugars and fats, and negatively related to intakes of plant calcium
and eggs. These results indicate that intakes of specific nutrients or food groups are associated with the specific
domains of cognitive function in elderly with AD. (Korean J Nutr 2008; 41(8): 718~732)

KEY WORDS : Alzheimer’s disease, nutrients, food, cognitive impairment.
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Table 1. General characteristics of subjects

Patients with

AD (n = 38)
Age (yr) 75.8 + 5.8"
65—74 yr 15 (39.5)”
> 75yr 23 (60.5)
Sex Men 12 (31.6)
Women 26 (68.4)
Height (cm) 153.7 + 8.7°
Weight (kg) 55.9 + 9.7
BMI (kg/m?) 23.6 + 3.6
Distribution Under weight < 18.5 4 (10.5)%
Normal 18.5—23 13 (34.2)
Over weight & Obesity > 23 21 (55.3)
Education < Elementary school 26 (68.4)
Middle&High school 6 (15.8)
> College/university 6 (15.8)
Family type Alone 4 (10.5)
With spouse 17 (44.7)
With family 10 (26.3)
With spouse&family 6 (15.8)
With others 1(26)
Social activity  Yes 20 (52.6)
No 18 (47.4)
Monthly income <50 3(7.9)
(10.000won)  g4_149 13 (34.2)
100—200 11 (28.9)
200—300 4 (10.5)
> 300 7 (18.4)
Family history  Yes 6 (15.8)
of dementia No 32 (84.2)
1) Mean =+ SD, 2) Number of subjects (%)
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Table 2. Daily food intake by food groups in subjects
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Table 3. Nutrient intake of subjects

Patients with AD

3)

Patients with Lessthan RI® Al

(n = 38) AD (n = 38) EAR % %
Cereals (g) 285.1 + 118.5" Energy (kcal) 1656.4 + 528.1" 22 (57.9)" 101.6
Sugars (g) 72+ 93 Protein (g) 67.6 £ 268 4 (105)° 1452
Beans & nut (g) 497 + 64.3 Vegetable protein 35.2 + 10.3
Vegetables, potatoes, mushrooms, (@)
& seaweeds (g) 309.0 £ 152.4 Animal protein (g) 32.5 + 20.6
Fruits (g) 105.9 + 139.4 Fat (g) 44.4 + 24.7
Vegetable oil (g) 9.4+ 86 Cholesterol (mg) 265.4 + 2257
Beverage (g) 66.6 + 106.6 Carbohydrate (g) 246.8 + 72.3
Alcoholic liquors (g) 10.2 = 59.6 Fiber (g) 6.5+ 24 30.1
Coffee (g) 55.3 + 95.0 Calcium (mg) 472.9 + 264.1 32 (84.2) 61.8
Seasoning (g) 259 + 20.9 Vegetable calcium 294.2 + 125.5
Vegetable food total (g) 858.8 + 274.2 (mg)
Animal calcium (mg) 178.7 + 216.0
Meats (g) 50.8 + 82.6
Phosphorus (mg) 953.3 + 344.7 11 (28.9) 238.3
Eggs (@) 21.0 + 36.2
, , Iron (mg) 13.4+49  4(105) 143.6
Fishes and shellfishes (g) 80.1 + 83.6
) Vegetable Iron (mg) 10.8 + 4.0
Dairy products (g) 62.2 + 1285 )
Animal Iron (mg) 2.6+ 20
Animal food total (g) 223.1 + 173.3 :
Sodium (mg) 4319.7 + 1679.1 359.4
Total 1081.9 *+ 367.9
otal (9) Potassium (mg) 2533.7 + 976.2 53.9
1) Mean + SD Zinc (mg) 77+29 12 (316) 1050
1o a5 ook S . Vitamin A (g RE) 615.9 + 452.4 17 (44.7) 68.2
o =] 5 =
FAFel 5% vRks A ddhs A (61.8%), viEt Vitamin B; (mg) 1.0+ 05 29(763) 885
LA (68.2%), GAF (65.9%) 1, A& A 125%  vitamin g, (mg) 10+07 31(8L6) 997
ol AFH T it A (145%), 2 (238.3%), A& Vitamin B (mg) 1809 13(342) 1248
(143.6%)0]9th YERT ZFo 7zt 23 A2k  Niacin (mg NE) 152 +87 14(368) 1050
itami +
359.4%, 53.9%= s Aow ]/}‘E}‘k}\'i’_, HE oJoka Vitamin C (mg) 80.5 + 53.0 20 (52.6) 80.5
- - = Vitamin E (mg) 12.6 =89 125.6
o skl AFst A=k (UL) o)A AHek o ApAp=
| Thetel At A% (UL) o) 434 T A Folate ( z2g DFE) 263.6 = 156.2 28 (73.7)  65.9
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Energy distribution

% Carbohydrate 60.8 = 9.0
% Protein 16.2 = 3.4
% Fat 23.0 =84

1) Mean =+ SD, 2) RI (Recommended Intake)

3) Al (Adequate Intake)

4) % Less than EER (Estimated Energy Requirement)

5) % Less than EAR (Estimated Average Requirements) for nu-
trientintake
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Table 4. Clinical characteristics of subjects

Normal range

Patients with AD

(n =38
Glucose (mg/dL) 70-110 110.4 + 29.1"
(n=25)
Protein (g/dL) 6-8 7.1+04
(n=23)
Albumin (g/dL) 3.3-5.2 38+0.3
(n=25)
Creatinine (mg/dL) 0.7-1.4 0.8 +0.2
(n=26)
Triglyceride (mg/dL) <199 133.8 + 95.1
(n=22)
Cholesterol (mg/dL) <199 192.8 + 31.0
(n =29
HDL-C” (mg/dL) 40> 61.3 + 16.0
(n = 20)
LDL-C¥ (mg/dL) <129 114.8 + 27.6
(n=17)
CRP" (quant) (mg/dL) <0.6 0.4+ 0.1
(n = 10)
Vitamin By, (pg/mL) 200—950 691.4 + 275.9
(n=13)
Folate (ng/mL) 3-17 7.6 £ 56
(n=13)
SBP (mmHg)® 120-129 129.8 + 14.9
(n =38
DBP (mmHg)® <85 715+ 9.8
(n = 38)

1) Mean =+ SD, 2) HDL-C: High Density Lipoprotein Cholesterol

3) LDL-C: Low Denisity Lipoprotein Cholesterol

4) CRP: C-Reactive Protein, 5) SBP: Systolic Blood Pressure

6) DBP: Diastolic Blood Pressure
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Table 8. Multiple regression analysis between cognitive function and variables in subjects

Variables B” SE t R’ of model
Model 1%
Digit span forward Plant calcium™* —-0.159 0.052 —3.040 46.3
K-BNT” zZinc*® 4,157 1.679 2.476 42.7
SVLTY immediate recall Fishes and shellfishes™ 0.256 0.084 3.046 57.7
Calcium —0.041 0.020 —2.082
COWAT” animal Beans & Nut™ 0.269 0.062 4.317 67.6
COWAT supermarket Sugars™ 0.705 0.201 3.516 59.7
Folate 0.028 0.015 1.818
Orientation to time Eggs™ —-0.016 0.006 —2.942 52.2
Recall of memory Fat” 0.010 0.006 2.561 29.6
Drawing Sugars™ 0.029 0.009 3.340 49.7
Model 2°
COWAT supermarket Sugars 0.013 0.037 0.340 29.1
Folate 0.026 0.022 1.184
Drawing Sugars* 0.019 0.008 2.467 54.1

1) Multiple regression coefficient (+: p <0.05, **: p <0.01, ***: p<0.001), 2) K-BNT: Korean-Boston Naming Test, 3) SVLT: Seoul Verbal
Learning Test, 4 COWAT: Controlled Oral Word Association, 5) Model 1: adjusted for age, sex and education, 6) Model 2: Model

1+ adjusted for coffee
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