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Dietary Intake Assessment by the Number of Chronic Diseases
and the Season for Elderly Living in Rural Area”

Moon, Hyun-Kyung§ * Kim, Jung Eun * Kim, Eun Hae
Department of Nutrition Education Graduate school of Education, Dankook University, Yongin 448-701, Korea

ABSTRACT

Korea’s aging population has been remarkably increased. They want to have not only extension of life expectancy but
also improving quality of life. To maintain the quality of life, it is essential to have good nutrition. However, nutritional
status of elderly in Korea has problems qualitatively and quantitatively. Risk factors for poor nutrition are advanced age,
woman, living alone and low economic status. Another risk factor in rural area is season because seasonal changes can
affect food intake of elderly. Thus this study surveyed the health status and dietary intakes of elderly by season in rural
area. In this study, the elderly were grouped as group 1 {elderly who have one risk factor for chronic diseases (obesity,
hypertension, dyslipidemia, diabetes) } and group 2 (elderly who have more than 2 risk factors) . Can-Pro 3.0 was used
for dietary data analysis and SPSS 12.0 program was used for statistical analysis. Obesity had the highest percentage
62%, followed by hypertension 59.5%, dyslipidemia 21.5% and diabetes 11.6%. Obesity, hypertension, and dyslipidemia
were high in winter and WHR, diabetes and anemia were high in summer. Mean intakes of energy and nutrients were
less than RI. Nutrients which were changed most by season were vitamin A and Vitamin C. Intakes of calcium and folic
acid were less than recommended in summer. The ratio of CPF for carbohydrate was higher and fat was lower than
recommended. In conclusion, the nutrient intake of Group 2 was better in quality but Group 1 was better in quantity.
Nutrient intakes were poor in summer. In rural area, more careful nutritional assesment and management are needed for
aged population, especially in summer. (Korean J Nutr 2009; 42(3): 221~233)
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Risk factor Criteria
A . 2
Obesity BMI_ (pody mass index) : 25 kg/m° over or
Waist: male 90 cm, female 85 cm over
Hypertension 140 mmHg/90 mmHg over
Hypertension Systolic 120-139 mmHg Or Diastolic 80-89 mmHg
first stage among none hypertension
Dyslipidemia Total Cholesterol 240 mg/dL over or
LDL-Cholesterol 160 mg/dL over or
HDL-Cholesterol 40 mg/dL less
Diabetes Fasting blood sugar 126 mg/dL over

Impaired fasting Fasting blood sugar 100-125 mg/dL
glucose
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Evaluation basis.

Under <55%, Carbohydrate: <7%, Protein: <15% Lipid
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Table 1. General characteristics of the subjects by the number of

omlor

chronic diseases N (%)
Total 1Y 2
Total 121 (100.0) 58 (47.9) 63 (52.1)
Age
65—74 77 ( 63.6) 32 (55.2) 45 (71.4)
75+ 44 ( 36.4) 26 (44.8) 18 (28.6)
Sex
Male 59 ( 48.8) 34 (58.6) 25 (39.7)
Female 62 ( 52.1) 24 (41.4) 38 (60.3)

YGroup 1: having 0 or 1 chronic disease, Group 2: having more
than 2 chronic disease

Table 2. Percent of subject with chronic diseases N (%)
Total 1Y 2
Risk factor Total 121 (100.0) 58 (47.9) 63 (52.1)
Obesity Normal 46 ( 38.0) 38 (65.5) 8 (12.7)
Obesity 75 ( 62.0) 20 (34.5) 55 (87.3)
Hypertension Normal 49 ( 405) 37 (63.8) 12 (19.0)
Hypertension 72 ( 59.5) 21 (36.2) 51 (81.0)
Dyslipidemia Normal 95 ( 78.5) 55 (94.8) 40 (63.5)
Dyslipidemia 26 ( 21.5) 3 ( 5.2) 23 (36.5)
Diabetes Normal 107 ( 88.4) 54 (93.1) 53 (84.1)
Diabetes 14 (116) 4 (6.9 10 (15.9)

YGroup 1: having 0 or 1 chronic disease, Group 2: having more
than 2 chronic disease
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Table 3. Energy and Nutrient intakes of subjects by the number of chronic disease and season

Summer
i 2 1 2
Energy (kcal/d) 1436.85+472.75 1525.32 £ 507.53 1516.82 = 461.08 1557.17 £ 635.92
Carbohydrate (g/d) 243.49 +£76.33 252.79 +82.52 259.31 £ 77.57 268.421+111.83
Fat (g/d) 23.73+17.39 28.91 +23.50 23.331+16.47 26.48 +24.54
Protein (g/d) 53.85 +26.23 57.99 + 26.24 56.23 + 28.37 60.07 = 30.81
Fiber (g/d) 19.58 +12.84 20.06 +=9.29 22.57+14.44 23.52+14.55
Vitamin A (©gRE/d) 657.97 +685.53 774.53 + 806.03° 596.76 = 774.17 485.01 + 693.04
Vitamin E (mgTE/d) 7.00 473 8.06 =4.78 7.67+6.22 8.47+7.88
Vitamin C (mg/d) 80.21 +58.17" 83.74 +54.29™* 152.14 +117.16 139.79 + 119.50
Vitamin B, (mg/d) 0.87£0.43 0.91+0.42 0.97 £0.48 0.96 £0.55
Vitamin B, (mg/d) 0.72*£0.41 0.78 =0.42 0.79£0.57 0.78 £0.45
Niacin (mgNE/d) 12.49 +6.97 12.95+6.11 13.10£6.70 13.45+7.45
Vitamin Bs (mg/d) 1.64+0.90 1.64+£0.72 1.79+1.14 1.86+1.34
Folate (u«gDFE/d) 229.76 +152.67¢ 225.77 £143.90 235.68 = 167.91 229.78 = 166.14
Ca (mg/d) 407.53+235.17* 467.76 + 285.43 529.33+370.49 528.26 + 305.12
P (mg/d) 810.35+417.90 838.88 + 364.20 844.33 +443.57 878.48 + 488.89
Na (mg/d) 3572.12 + 1733.70° 4068.01 = 1912.65 4397.23 = 2905.83 4620.84 = 2807.52
K (g/d) 0.48+0.25 0.49*0.22 0.53*£0.25 0.54£0.23
Fe (mg/d) 0.88£0.19 0.91£0.17 0.89£0.16 0.90 £0.19
Zn (mg/d) 0.82£0.19 0.87 =017 0.84*0.16 0.85*0.19
Mean £ SD
#: p<0.05, =+ p<0.01, ***: p<0.001 by paired t-test between summer and winter
YGroup 1: having 0 or 1 chronic disease, Group 2: having more than 2 chronic disease
Table 4. Evaluation of energy intake using EER by the number of chronic diseases and season N (%)
Summer Winter
1Y 2 1 2

EER? <75%

75-125% > 125% <75% 75-125% >125% <75% 75-125% >125% <75% 75-125% >125%

Energy 30 (51.7) 26 (44.8) 2 (3.4)™* 21 (33.3) 38 (60.3) 4 (6.3) 24 (41.4) 30 (51.7) 4 (6.9) 18 (28.6) 38 (60.3) 7 (11.1)

w#. p<0.001 by x’-test between summer and winter

YGroup 1: having 0 or 1 chronic disease, Group 2: having more than 2 chronic disease

YEER: estimated energy requirements
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Table 5. Evaluation of nutrient intake using DRI by the number of chronic diseases and season (%)
Summer Winter
1Y 2 1 2
DRI” <EAR EAR-RI RI-FUL >UL <EAR EAR-RI RI-UL >UL <EAR EAR-RI RI-UL >UL <EAR EAR-RI RI-UL >UL
Protein 310 190 500 —* 190 190 619 - 203 224 483 - 222 222 556 -

Vitamin A 483 19.0 31.0 1.7°* 413 238 317 32 67.2 86 224 17 651 190 143 16
Vitamin C 500 241 259 0.0 492 190 317 0.0 310 69 621 00 381 32 587 00

Vitamin B, 67.2 155 17.2 - 65.1 175 175 - 60.3 155 24.1 - 540 27.0 19.0 -
Vitamin B, 845 121 34 - 841 79 79 - 828 17 155 - 810 95 95 -
Niacin 60.3 12.1 27.6 0.0 444 206 333 16 569 121 310 0.0 429 286 270 16
Vitamin Bs 39.7 121 483 0.0™ 286 127 587 0.0 362 155 483 0.0 302 111 587 0.0
Folate ‘741 190 6.9 0.0 841 32 127 0.0 759 86 155 00 825 48 111 16
Ca 810 69 121 00 746 111 143 0.0 638 103 259 00 635 238 127 0.0
P 27.6 207 517 0.0 238 95 66.7 00" 345 121 534 00 206 206 562 0.0
Fe 259 103 638 0.0 159 159 683 00" 241 172 586 00 206 79 714 00
Zn 483 19.0 328 0.0 349 190 46.0 0.0™ 466 241 293 00 365 206 429 0.0

%1 p<0.05, #x; p<0.01, *++: p<0.001 by y*-test between summer and winter

+: p<0.05 by »’-test between groupl and group2

YGroup 1: having 0 or 1 chronic disease, Group 2: having more than 2 chronic disease
*DRI: dietary reference intakes

Table 6. Percent of Energy intake from macronutrient by the number of chronic disease and season (g/day/person)
Summer Winter
17 2 1 2
Carbohydrate (%) 69.05* 11.59" 68.05+12.08 69.41+12.58 70.27 £10.91
Protein (%) 14.67 +4.04 14.90 +3.62 14.36 +3.93 15.03+3.78
Fat (%) 14.20*£7.98 15.89 £10.33 13.25+7.97 14.21 +£9.57
YMean * SD

®Group 1: having 0 or 1 chronic disease, Group 2: having more than 2 chronic disease

Table 7. Evaluation of percent of energy intake from macronutrient by the number of chronic diseases and season (%)

Summer Winter
1Y 2 1 2
under adequate over under adequate over under adequate over under adequate over
Carbohydrate 8 (13.8) 23 (39.7) 27 (46.6) 7 (11.1) 31 (49.2) 25 (39.7)™10 (17.2) 19 (32.8) 29 (50.0) 5 ( 7.9) 26 (41.3) 32 (50.8)
Protein 0(00) 54(931) 4(69 0(00) 60(952) 3(48)™ 1(1.7) 53(914) 4(69 0(00) 56(889 711D
Fat 34 (58.6) 18 (31.0) 6 (10.3) 33 (52.4) 23 (36.5) 7 (11.1)™ 35(60.3) 20 (345) 3 ( 5.2) 41 (65.1) 17 (27.0) 5( 7.9)

#+: p<0.01 by y*-test between summer and winter
YGroup 1: having 0 or 1 chronic disease, Group 2: having more than 2 chronic disease
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Table 8. Nutrient adequacy ratio (NAR) and mean adequacy ratio (MAR) of the subjects by the nmuber of chronic disease and

season
Summer Winter
1? 2 1 2

Energy 0.75+0.19" 0.81+0.18 0.78+0.15 0.80+0.19
Protein 0.85+0.20 0.90+0.18 0.87+0.16 0.88+0.18
Vitamin A 0.62+0.36 0.70 £0.30* 0.56 +0.32 0.56 +0.30
Vitamin E 0.60+0.30 0.67 =0.27 0.61+0.28 0.64+0.29
Vitamin C 0.64 +0.31** 0.68 +0.30 0.80£0.29 0.76 =0.32
Vitamin B; 0.68 £0.25 0.73+0.22 0.73£0.22 0.73+0.23
Vitamin B, 0.51+0.27 0.56 +=0.26 0.51+0.27 0.56 +=0.26
Niacin 0.70£0.24 0.77 +£0.23 0.73+£0.22 0.75+0.24
Vitamin Bs 0.83+0.21 0.87+0.20 0.84+0.21 0.86 +=0.22
Folate 0.54+0.30 0.52+0.25 0.53+0.29 0.52+0.27
Ca 0.53+0.27* 0.56 +0.26 0.61+0.29 0.64 +0.27
P 0.85+0.21 0.89+0.20 0.86+0.18 0.88+0.19
K 0.48 £0.25 0.49+0.22 0.53+£0.25 0.54+0.23
Fe 0.88+£0.19 0.91+0.17 0.89+0.16 0.90+0.19
n 0.82+0.19 0.87 =017 0.84+£0.16 0.85+0.19
MAR 0.70£0.19 0.74+0.17 0.73£0.18 0.74+0.18

#: p<0.05, **+: p<0.01 by paired t-test between summer and winter

“Mean * SD

®Group 1: having 0 or 1 chronic disease, Group 2: having more than 2 chronic disease
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Table 9. Index of nutritional quality (INQ) of the subjects by the number of chronic disease and season

Summer
1% 2 1 2

Protein 1.40 +0.40” 1.39+£0.36 1.37£0.39 1.40 £0.36
Vitamin A 1.23*£1.29 1.44+150 0.96 +0.91 092+1.71
Fiber 0.99+0.51 1.00+0.38 1.07 £0.46 1.11£0.40
Vitamin E 0.88+0.56 0.93*0.56 0.88+0.58 0.87+0.57
Vitamin C 1.00 +0.63"* 0.99 +0.61™** 1.82+1.38 158 +1.14
Vitamin B; 0.94+0.29 0.92+0.34 0.99+0.32 0.92+0.25
Vitamin B, 0.65+0.26 0.66 = 0.27 0.65+0.33 0.65+0.24
Niacin 1.04 £0.46 0.99 £0.27 1.01£0.34 0.99+0.35
Vitamin Bs 1.40 £0.49 1.31+£0.45 1.41£0.63 1.38 £0.56
Folate 0.72+0.47 0.65*0.36 0.67 +0.37 0.63+0.31
Ca 0.70+0.35 0.73£0.44 0.84+0.47 0.79+0.37

1.43+0.47 1.37+0.44 1.41+0.47 1.38+0.38

0.60+0.22 0.58 +0.23 0.66 +0.25 0.62+0.19
Fe 1.55+0.61 1.51+0.50 1.51+0.48 1.46 +0.36
Zn 1.12+0.24 1.15+0.22 1.09£0.19 1.13+0.25
#: p<0.05, *xx: p<0.001 by paired t-test between summer and winter
YMean = SD
?Group 1: having 0 or 1 chronic disease, Group 2: having more than 2 chronic disease
Table 10. Quantity of food group intake by the number of chronic diseases and season (g/day/person)

Summer
1” 2 1 2

Cereals 247.19 + 88.49" 275.95+104.41 269.18 +88.60 274.84+110.87
Potatoes 41.11+81.32 43.08 £106.15 28.60 =73.61 53.46 +178.40
Sugars 7.04 £9.66 6.36 £7.18 8.18 £15.83 7.45+11.60
Legumes 49.32 £88.81 46.64 +102.50 33.94 £ 36.06 30.81+41.51
Seeds 1.50+5.60 1.33+3.77 12.57 =58.94 3.31£10.80
Vegetables 254.03 +154.17 250.58 + 145,21 311.06 +213.99 366.72 + 248.86
Mushrooms 2.381£11.04 1.31+7.92 0.95+3.48 0.44 £2.77
Fruits 125.42 +202.45 102.22 £195.78 183.62 = 206.14 154.61 +209.84
Meats 37.351£66.59 35.45+£74.15 38.51£53.22 35.37+£72.39
Eggs 4.66 = 13.06 16.90 +49.33" 2.41+9.04 2.22+8.12
Fishes 44.50 £ 85.49 39.45+77.26 35.99 +54.63 64.58 +89.70
Seaweeds 1.06 +=3.07 2.55+6.55 4.45+19.11 2.95+9.58
Milks 36.13 £80.52 27.46 =70.45 49.28 £117.62 26.35+59.92
Fats 3.20£4.00 3.94+£553 7.11+£32.06 3.70£4.85
Beverage & drinks 122.19 £ 343.77 96.36 £ 134.61 94.48 £ 142.22 97.16 +117.18
Spices 38.15+28.37 36.63 +34.50 28.43 +29.50 37.68 +44.45
The others 1.09 £6.65 0.44+2.69 0.35+2.64 0.34+2.68

*: p<0.05, *xx: p<0.001 by paired t-test between summer and winter

YMean = SD

?Group 1: having 0 or 1 chronic disease, Group 2: having more than 2 chronic disease
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Table 11. Evaluation of food group intake pattern (GMFVD®) by the number of chronic diseases and season

Summer Winter
11) 2**

Rank GMFVD” N (%) GMFVD N (%) GMFVD N (%) GMFVD N (%)
1 11010 25 (43.1) 11010 24 (38.1) 11110 23 (39.7) 11110 23 (36.5)
2 11110 14 (24.1) 11110 16 (25.4) 11010 13 (22.4) 11010 19 (30.2)
3 11111 6 (10.3) 10010 11 (17.5) 10110 5( 8.6) 10010 7 (11.1)
4 11010 5( 8.6) 11111 4 (6.3 11111 5( 8.6) 10110 6 (95
5 10110 3(5.2) 10110 3 (4.8 11011 4 (6.9 11111 4 (6.3

#x: p<0.01 by 2*-test between summer and winter

YGroup 1: having 0 or 1 chronic disease, Group 2: having more than 2 chronic disease

?GMFVD: Grain, Meat, Fruit, Vegetable, Dairy product

Table 12. Dietary diversity score (DDS) by the number of chronic

disease and season N (%)
Summer Winter
Score
1Y 2 1 2

1 0 ( 0.0 1(1.6) 2( 34 1(16)
2 5( 8.6) 13 (20.6) 4 (6.9 8 (12.7)
3 31 (53.4) 26 (41.3) 18 (31.0) 25 (39.7)
4 16 (27.6) 19 (30.2) 29 (50.0) 25 (39.7)
5 6 (10.3) 4 (6.3 5( 8.6) 4 (6.3

YGroup 1: having 0 or 1 chronic disease, Group 2: having more
than 2 chronic disease
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