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ABSTRACT

This study was performed to identify association between nutritional status and health risks of the elderly. This was a
cross-sectional study involving low income elderly women in Gwangju, Korea (= 65y, n=92). Socio-demographics,
life style characteristics, health conditions, dietary intakes based on 24h-recall method, anthropometric measures, and
clinical biochemistry parameters were examined. Anthropometric and clinical parameters included wt, ht, waist, hip,
body protein, body fat, abdominal fat, total cholesterol, HDL-cholesterol, triglyceride, total protein, albumin, hemo-
globin, hematocrit, fasting blood glucose, ferritin, IL-2, IL-6, TNF-a, CRP, TAS, TBARS, systolic blood pressure, and
diastolic blood pressure. The subjects were divided into three groups based on age (65—74y, 75—84y, 85y <) and
were divided into two groups according to the sum of the Nutrition Screening Initiative (NSI) checklist score (ade-
quate nutritional status, NSI score < 3; at risk of malnutrition, NSI score > 3). Mean and frequency of variables were
estimated. Analysis of Variance, Tukey test, Chi-square test, and Multiple linear regression analyses were performed.
Mean BMI and body fat were 25.1 kg/m” and 40.0%, respectively. However, for over 80% of subjects, the intakes of
energy, fiber, thiamin, riboflavin, niacin, folate, Ca, K, and Zn were less than the Korean DRI (EAR or Al). The subjects
who had lower NSI score tended to have better health status, eat meals frequently, have less depression, and exercise
regularly. The subjects who had higher NSI score tended to have tooth problems, to eat alone most of time, and to be
physically unable to cook or feed. Serum IL-6 and TNF-a were significantly related with nutritional status which
suggested higher tendency of inflammatory response. Serum IL-2, TAS, and glucose were significantly correlated with
body fat (%) or abdominal fat (%). These results suggest that improving the nutritional status, increasing regular
exercise, maintaining normal weight are beneficial to health care of low income elderly women. (Korean J Nutr 2008;
41(1): 65~76)
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Table 1. General characteristics of the subjects

Characteristic n (%)
Age (y)
65-74 25 (27.2)
75—84 51 (55.4)
85 < 16 (17.4)
Education
No education 56 (60.9)
Elementary school 31 (33.7)
= Middle school 5( 5.4)
Monthly income (won/month)
<'100,000 4 ( 4.4)
100,000-200,000 23 (25.0)
200,000—300,000 28 (30.4)
300,000—-500,000 14 (15.2)
= 500,000 4( 4.3
No answer 19 (20.7)
Income support
Work 2(22
Family support 34 (37.4)
Retirement pay 2(22
Government support 53 (58.2)
Household composition
1 (alone) 56 (61.5)
2 18 (19.8)
3 707.7)
>4 10 (11.0)
Self-rated health
Poor 48 (53.3)
Fair 20 (22.2)
Good 22 (24.4)
Having depression in the last year
Always 26 (28.3)
Sometimes 47 (51.1)
Rarely 19 (20.6)
Dental health
Good 5(54
Having a few teeth 12 (13.0)
Having a few teeth and using false teeth 34 (37.0)
Having no tooth and using false teeth 37 (40.2)
Having no tooth/false teeth 4( 4.4
Reguiar exercise (yes) 47 (52.2)
Taking supplement (yes) 14 (15.2)
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Table 2 Nutritional screening initiative (NSI) score

Variables Yes (%)
I have aniliness or condition that made me change the kind and/or amount of food | eat 25.0
I eat fewer than two meals per day 13.4
I eat few fruits or vegetables, or milk products 18.5
I have 3 or more drinks of alcoholic beverage almost every day 4.4
I'have tooth or mouth problems that make it hard for me to eat 70.7
I don't always have enough money to buy the food | need 76.1
I eat alone most of the time 63.0
I'take 3 or more different prescribed or over-the-counter drugs a day 22.8
Without wanting to, | have lost 5kg in the last 6 months 0
I am not always physically able to shop, cook and/or feed myself 48.9
Table 3. The prevalence of chronic diseases and health risks of elderly women
The prevalence of chronic diseases % (n) The prevalence of health risks % (n)
Hypertension 42.9 (39) Obesity (BMI > 25 kg/m?) 44.6 (41)
Arthritis 33.0 (30) Nutritional deficiency (over 5 nutrients) 31.5 (29)
Diabetes 15.4 (14) At risk of malnutrition (NSI> 3) 46.7 (43)
Heart diseases 88 ( 8 Having a chronic disease (HT, DM, CVD) 53.3 (49)
Digestive disease 88 (8 Having a metabolic syndrome 49.3 (34)
Table 4. Anthropometric measures according to the age of elderly women
65—74y (n = 25) 75—84y (n = 51) 85y over (n = 16) Total (n = 92) p”
Wt (kg) 56.1 +81% 552 +80° 483 +£10.6° 545 +88 0.0413
Ht (cm) 150.1 +41° 147.4 £51° 1411 + 7.1° 147.1 £6.0 <0.0001
BMI (kg/m?2) 248 +3.1 254 =35 241 = 35 251 +34 NS
Waist (cm) 85.6 =69 89.2 +8.1 860 £ 9.9 87.7 =82 NS
Hip (cm) 98.8 6.7 101.5 =646 960 = 7.6 999 £7.0 NS
WHR 0.87 +0.05 0.88 £0.05 090+ 0.05 0.88 +0.05 NS
Body protein (%) 31.2 £3.2° 31.0 £3.1° 270 + 41° 304 3.6 0.0007
Body fat (%) 403 =58 397 £7.0 39.5 £ 58 400 6.4 NS
Abdominal fat (%) 1.00 £ 0.06° 1.04 £ 0.06° 1.0 £ 01% 1.03 +0.06 0.0134
1) ANOVA
2) Different letters denote significant difference at p <0.05 by Tukey test within the row
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Table 5. Biood pressure and hematological status according to the age of elderly women

65—74y (n=25) 75-84y (n=151) 85yover(n=16) Total (n=92) p"
SBP (mmHg) 138.2 +18.1 143.9 *+19.5 147.8 +20.8 143.0 £19.5 NS
DBP (mmHg) 83.6 £10.3 79.3 £123 769 +139 80.0 £12.2 NS
Total protein (g/dl) 7.4 £ 0.4 73 £ 05 72 = 0.4 73 + 05 NS
Albumin (g/dl) 45 £ 027 43 + 04° 43 + 02% 44 £ 03 0.0312
Cholesterol (mg/dl) 214.6 *+48.1 202.0 +£39.5 203.0 +34.3 2058 +41.2 NS
HDL-cholesterol (mg/dh 377 £ 75 39.1 £ 6.9 362 £ 79 383 = 7.2 NS
Triglyceride (mg/dl) 189.0 +£99.9 153.7 +£79.0 180.0 +93.7 167.9 =880 NS
Fasting blood glucose (mg/dl) 122.4 +463 123.2. +50.7 102.5 +20.9 119.7 +46.1 NS
HboAIC (%) 59 £ 08 61 = 09 56 = 0.3 60 £ 08 NS
Ferritin (ng/dl) 827 427 65.6 +33.7 64.1 =420 72.0 +38.0 NS
Hemoglobin (g/dl) 13.0 £ 09 130 = 0.9 128 = 0.5 13.0 = 1.0 NS
Hematocrit (%) 408 = 29 405 = 3.1 409 = 1.8 40.7 t 28 NS
C-reactive protein (mg/dl) 015+ 0.20 016+ 0.18 0.18x 0.19 016+ 017 NS
IL-2 (pg/ml) 121 £ 1.0 119 £ 1.2 120 = 0.8 120 = 1.1 NS
IL-6 (pg/mb) 35 + 37 42 = 45 79 £ 7.0 45 £ 48 NS
TNF- & (pg/ml) 123 £ 9.6 105 £ 9.5 160 £ 93 11.9 £ 9.6 NS
TAS (mmol/L) 25 £ 07 24 + 0.6 25 =+ 04 24 + 0.6 NS
TBARS (nmol/L) 37 £ 13 38 £ 1.4 43 = 1.1 39 £ 13 NS
1) ANOVA
2) Different letters denote significant difference at p <0.05 by Tukey test within the row
Table 6. Daily nutrient intake according to the age of elderly women"
65—74y (n = 25) 75—84y (n=51) 85y over (n = 16) Total (n = 92) Less than EAR (%)

Energy (kcal) 1114+ 348 1096 = 338 1056 =373 1094 + 343 94.6”
Carbohydrate (g) 200.8 £ 62.9 192.4 +60.2 187.2+ 64.7 19381 61.2
Protein (g) 40.1 £13.8 38.6 142 39.3+19.0 39.1£ 149 38.0
Fat (@) 158+7.3 17.9+9.2 18.6+14.8 17.5+x99

Saturated FA (g) 25+1.7 27+t24 23+22 26+22

Unsaturated FA (g) 7748 7946 6.11£43 7.5+4.46

Cholesterol 136.3+76.7 113.7 +87.7 108.5+97.5 118.9 = 86.4
Fiber (@) 129 +5.5 123147 11.0+£59 122+52 93.4”
Ca (mg) 364411783 351.3+179.7 3422+231.3 353.3+187.1 82.6
Fe (m@) 84127 78+3.2 7.4+33 7.9 +3.1 34.8
In (mg) 53+1.6 59+45 53+20 57%35 83.7
Na (mg) 3054 = 1085 2783 = 1030 2620+ 1287 2828 + 1090
K (mg) 1399 + 503 1419 +535.4 1296 £ 644 1392 = 543 100.0%
Vit. A (2gRE) 456.0 £ 313.1 391.8+338.4 375.6 £276.2 406.4 £ 319.8 60.9
Vit. B1 (mg) 0.63+0.27 0.64+0.28 0.58 £0.26 0.61+£0.27 84.8
Vit. B2 (mg) 0.50+0.22 0.49 +0.25 0.47 £0.28 0.49 £ 0.25 97.8
Vit. B6 (mg) 1.22 £0.49 1.14 £ 0.51 1.02+0.50 1.14+0.50 62.0
Niacin (mg) 8125 83+29 7.7 £3.1 82x+28 83.7
Vit. C (mg) 70.6 = 40.7 628+ 453 60.6 +38.1 6451t 426 62.0
Vit. E (mg #-TE) 7.6t 45 8.1+45 73148 78+t45 62.0”
Folate (@) 151.6 £ 66.0 143.9+77.3 123.6 £74.5 142.5+73.7 97.8
CHO (% energy) 73.0+54 71.4+746 723116 71879
Fat (% energy) 125+ 45 14.6 £ 6.3 147 x99 14167
Protein (% energy) 145+1.7 140+22 140+3.46 14.1+£23

1) Each nutrient intake among age groups was not significantly different
2) Less than EER (Estimated energy requirements)
3) Less than Al (Adequate intake)



S5t AL AEAE AN A, Y L6 R'=
0.43)% TNF-¢ (R’ = 0.32)7} Jdehsl w2zl 4
BHAE etk (FolHl A4aaAr} gle WaE Ta-
ble 89l 2] AAI5}A] 94&) (Table 8). IL-6+ ¥31E
AR, AAAT, AP 4AF 9 2ao) 42
¥ 4T YoM, TNF-o ¥ BFEADH &
)] AT, ©e3E ol Zx| kAl A F k) cko] Alzlzl
1:} £ AR A5  $3Y A
IBLA} B

o]

E

33} zwgo 3

=)

7(‘]8‘]10}: 2] 7)—13& Ag7]__8}_q_
WAHE YA xS A W AZnroy) & &
o} dudAE AsRd, IL-2, TAS, 38 9%

Table 7. Relationship between nutritional status based on NS

score and dietary habit n (%)
Adequate  Atrisk Total *
(NSI<3) (NSI> 3) n (%)
Meal frequency (/day)
<3 16.3(8) 342 (14) 24.4(22) 0.0500
>3 83.7 (41) 658 (27) 75.6 (68)
Self-rated health
Poor 438 (21) 643 (27) 53.3(48) 0.0313
Fair 208 (100 23.8 (10) 22.2 (20)
Good 354 (17) 119 (5  24.4 (22
Depression in the last year
Always 163(8) 419 (18) 283 (2¢) 0.0203
Sometimes 57.2(28) 44219 51.1 (47)
Rarely 26.5(13) 139 (6) 20.6 (19)
Health care
Exercise 64.6 (31) 37.2(16) 51.7 (47) 0.009}
None 35.4 (17) 628 (27) 483 (44)
Having diabetes 83 (4) 234100 154 (14) 0.0489%

*: Chi-square test

3F=t o 8} 5] X| (Korean J Nutr) 2008; 41(1): 65~76 /71

o] Al A BAZE AdeH, IL-6, TNF-a, CRP
& A 7240 AgAAZE 9lltH(Table 9). 1IL-2
© 5 S0 A (p<0.05, r=-0.562)7F
Ko, TASE BMI ¥ AAEE 2] At 9o
HE 53] AR} B3 wjglo] dFuke- 8l Wi}

g AAIATL S & F Ak T ¥ BMI,
s, 55 AW 53 A28 AdREAT) 3%,
FYEd (p<0.05, r=0500) 2 B8 2% (p<0.05, r=
0.484) 7} @A} ot =12 Higk 53] B ninlo]
7] 2 A% AR guirkel #edo] glow,

Hke 9 dtsl S dBES ARt

c~:lZ

o°"

o[r

)

=
At
=2

WA T4 F AR FEEE, A WA P4

Table 8. Multiple regression analysis of nutrient intake on se-
lected immune variables”

IL-6 TNF- @

B p B p
Energy —0.033 NS —0.086 0.0475
Carbohydrate 0.174 0.0377 0.438 0.0143
Protein 0.150 NS 0.639 NS
Fat 0.232 0.0225 0.328 NS
Total fatty acid 0.279 0.0344 0.654 0.0172
Cholesterol -0.019 NS —0.029 NS
Fiber -0.297 NS —0.754 NS
Ca 0.016 0.0085 0.016 NS
Fe -0.579 NS —2.181 NS
In —0.098 NS —0.163 NS
Vit A —0.001 NS 0.008 NS
Vit C 0.005 NS —0.011 NS
Vit E -0.413 NS -0.879 NS
Folate 0.015 NS 0.049 NS

R*=0.43 R*=0.32

1) Age-adjusted
2) B-coefficient

Table 9. The Correlation coefficents between anthropometric measures and selected blood profiles”

IL-2 IL-6 TNF-a TAS TBARS CRP Fasting glucose
Wt —0.269 0.067 —0.097 —0.391 —0.068 -0.053 0.449
BMI -0.455 0.071 —0.164 —-0.563" 0.041 0.098 0.480"
Waist -0.096 0.060 0.054 -0.391 0.291 -0.365 0.500"
WHR -0.016 0.062 0.148 -0.175 0.230 —0.466 0.016
% Body protein -0.042 0.043 —0.038 -0.155 —0.188 -0.271 0.366
% Body fat —0.424 0.062 —0.161 -0.539" 0.066 0.252 0.352
% Abdominal fat —-0.562" 0.030 -0.138 -0.396 0.240 0.045 0.484"

1) Age-adjusted
*: Significant at p <0.05 by Pearson’s correlation
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Ao e AFE eS¢ 5 gk ¥4 129
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FEAAR) IL-69 TNF-a7t %:219] JEfS} o)

=t Q4 ¥t 8] R (Korean J Nutr) 2008; 41(1): 65~76 /73
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