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Evaluation of nutrient and food intake status, and dietary quality
in Korean female adults according to obesity
: Based on 2007-2009 Korean National Health and Nutrition Examination Survey

Bae, Yun-Jung’
Department of Food and Nutritional Sciences, Hanbuk University, Dongducheon 483-120, Korea

ABSTRACT

The purpose of this study was to compare nutrient intake and diet quality of obese women to those of non-obese
women, and to investigate the relationship between diet quality and obesity index in females. We analyzed data from
the combined 2007—2009 Korean National Health and Nutrition Examination Survey (KNHANES). In this study, ac-
cording to their BMI (above 25 kg/m”), we classified the subjects into the obese group (n = 724) and non-obese control
group (n = 2,841). Nutrient adequacy ratio (NAR), the number of foods (Dietary Variety Score, DVS), and food groups
consumed (Dietary Diversity Score, DDS) were analyzed by using the data from the 24-recall method. The average en-
ergy intake of both the obese and control group were 1634.94 kcal and 1,707.81 keal, respectively (p = 0.0199). The
obese group consumed significantly lower quantities of calcium per 1,000 kcal compared to the control group (p =
0.0261). With regards to diet quality, calcium NAR in the obese group was significantly lower than that of the control
group (p = 0.0158). MAR values for the obese and the control group was 0.79 and 0.80, respectively and revealed no
statistical difference. The obese group showed a significantly lower consumption of milk compared to the control group
(p = 0.0162). The average DVS of the obese and control group was 28.63 and 30.41, respectively and revealed a statisti-
cal significance (p = 0.0003). DDS in the obese group (3.686) was significantly lower than that of the control group
(3.769)(p = 0.0253). DVS showed considerable negative relationships with BMI or waist circumference after it was ad-
justed for potential confounding factors. In conclusion, obese women had lower calcium intake quality, milk consump-
tion, DVS and DDS than those of the control group. In Korean females, food intake variety did adversely affect obesity

index. Further studies are needed to confirm this finding. (Korean J Nutr 2012; 45(2): 140 ~

149)
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Table 1. General characteristics of the subjects
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Normal (n = 2841) Obese (n = 724) Total (n = 3565) p value

Age (yn) 3497 +0.24" 37.23+0.43 35.41 +0.22 < .0001
Height (cm) 159.45+0.13 158.68 + 0.30 159.30 £ 0.13 0.0132
Weight (kg) 55.04 £0.12 69.43 +0.48 57.83+£0.18 < .0001
BMI (kg/mz) 21.64 £0.04 27.52 £0.13 22.78 £0.06 < .0001
Waist circumference (cm) 73.60 £ 0.18 87.43 +0.40 76.28 +0.22 < .0001

<85 96.74” 41.58 86.05 <0001

> 85 3.25 58.42 13.95
Alcohol intake

None 24.50 28.16 25.21 0.1626

< 1/mo 39.81 39.62 39.77

2—4/mo 24.76 20.70 23.98

> 2/wk 10.93 11.52 11.04
Physical activity

Low 68.92 66.99 68.54 0.5753

Moderate 30.62 32.27 30.94

High 0.46 0.74 0.52

1) Mean =+ standard error 2) %
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Ao 2 yeERtt) (p < .0001).
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Table 2. Dietary intakes of the subjects

Normal (n = 2,841) Obese (n = 724) Total (n = 3,565) p value
Energy (kcal) 1,707.81 + 14.24" 1,634.94 + 27.80 1,693.68 £ 12.71 0.0199
(/1,000 keal)
Protein (g) 36.51 £ 0.24 37.06 + 0.46 36.61 £ 0.23 0.2220
Fat (g) 21.46 + 0.25 20.27 + 0.48 21.23 + 0.22 0.2405
Carbohydrate (g) 164.55 + 0.77 166.73 + 1.41 164.97 + 0.71 0.0298
Fiber (g) 4.02 = 0.06 442 +0.16 4.10 + 0.06 0.0739
Calcium (mg) 275.89 + 3.22 270.10 £ 6.51 274.77 £ 3.03 0.0261
Phosphrous (mg) 612.63 + 3.63 627.24 + 7.08 615.46 + 3.47 0.5206
Sodium (mg) 2,621.81 £ 31.60 2,715.76 £ 64.47 2,640.03 + 28.72 0.0169
Potassium (mg) 1,644.51 £ 14.34 1,740.45 £ 39.36 1,663.11 + 14.75 0.1263
Iron (mg) 7.44 + 0.10 7.76 +0.18 7.50 + 0.09 0.6014
Vitamin A (ug) 469.25 £ 11.56 482.29 + 18.47 471.78 £ 9.92 0.2004
Carotene (ug) 57.28 + 1.58 64.45 + 577 58.67 + 1.80 0.6091
Retinol (ug) 2,426.12 £ 68.81 2,472.58 + 106.82 2,435.13 £ 59.68 0.1574
Vitamin B, (mg) 0.69 = 0.01 0.69 = 0.01 0.69 + 0.01 0.9310
Vitamin B, (mg) 0.65 + 0.01 0.66 + 0.01 0.65 + 0.01 0.4423
Niacin (mg) 8.38 + 0.07 8.49 + 0.12 8.40 + 0.06 0.2471
Vitamin C (mg) 63.88 + 1.38 67.46 + 3.05 64.58 + 1.33 0.5442
Energy distribution
% Carbohydrate 65.82 + 0.31 66.69 + 0.56 65.99 + 0.28 0.1495
% Protein 14.60 + 0.10 14.82 + 0.19 14.65 + 0.09 0.2629
% Fat 19.31 £ 0.22 18.24 + 0.44 19.10 £ 0.20 0.0278
1) Mean + standard error
Table 3. The percent of RNI" of the subjects
Normal (n = 2,841) Obese (n = 724) Total (n = 3,565) p value
Energy” 87.36 = 0.76” 84.18 + 1.43 86.74 + 0.67 0.0500
Protein 133.69 + 1.49 130.81 + 2.64 133.13 £ 1.32 0.3392
Vitamin A 121.29 + 3.02 120.94 + 5.95 121.22 + 2.64 0.9586
Vitamin B, 105.80 + 1.42 100.78 + 2.52 104.83 + 1.23 0.0869
Vitamin B, 91.19 £1.13 88.43 £ 2.12 90.66 + 0.99 0.2536
Niacin 101.30 + 1.28 98.63 + 2.04 100.78 £ 1.11 0.2674
Vitamin C 104.55 = 2.30 107.63 £ 5.60 105.15 £ 2.22 0.6009
Calcium 70.79 + 0.98 66.17 £ 1.77 69.89 + 0.89 0.0178
Phosphrous 147.41 £ 1.41 144.04 + 2.68 146.76 + 1.27 0.2575
Iron 89.56 £ 1.43 90.18 + 2.87 89.68 + 1.28 0.8450
1) Recommended nutrient intake  2) Estimated energy requirement 3) Mean + standard error
Table 4. The percent of the subjects consumed under EAR" of the subjects
Normal (n = 2,841) Obese (n = 724) Total (n = 3,565) p value?
Energy” 71.87° 74.77 72.42 0.2059
Protein 14.33 16.83 14.82 0.1361
Vitamin A 36.81 37.07 36.86 0.9170
Vitamin B, 39.35 44.76 40.40 0.0347
Vitamin B, 50.61 54.76 51.42 0.0980
Niacin 36.64 37.35 36.78 0.7761
Vitamin C 45.59 48.87 46.22 0.2050
Calcium 67.35 72.91 68.43 0.0152
Phosphrous 8.6 8.6 8.6 0.9984
Iron 50.99 50.24 50.84 0.7747

1) Estimated average requirement 2) Estimated energy requirement 3) % 4) Significance as determined by y>test
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Table 5. Nutrient adequacy ratio (NAR) and mean adequacy ratio (MAR) of the subjects

Normal (n = 2,841) Obese (n = 724) Total (n = 3,565) p value

NAR
Protein 0.93 + 0.00"” 0.92 £ 0.01 0.93 £ 0.00 0.1898
Vitamin A 0.76 + 0.01 0.76 + 0.01 0.76 + 0.01 0.6971
Vitamin B, 0.83 + 0.00 0.81 + 0.01 0.83 + 0.00 0.1098
Vitamin B, 0.77 £ 0.01 0.75 £ 0.01 0.77 + 0.00 0.0645
Niacin 0.83 + 0.01 0.82 + 0.01 0.83 + 0.00 0.2421
Vitamin C 0.73 £ 0.01 0.72 £ 0.01 0.73 £ 0.01 0.2777
Calcium 0.63 = 0.01 0.60 £ 0.01 0.63 £ 0.01 0.0158
Phosphrous 0.96 + 0.00 0.96 + 0.00 0.96 + 0.00 0.8925
Iron 0.73 £ 0.01 0.73 £ 0.01 0.73 £ 0.01 0.4800
MAR 0.80 = 0.00 0.79 £ 0.01 0.80 + 0.00 0.0866

Table é. Food intakes from each food group in subjects

Normal (n = 2,841) Obese (n = 724) Total (n = 3,565) p value
(g/day)

Food 1,297.36 + 13.97" 1,271.28 + 26.05 1,292.30 + 12.35 0.3782
Cereals 264.87 + 3.21 253.65 + 6.18 262.70 £ 2.93 0.0973
Potato and starches 37.81 £ 2.15 45.62 + 12.85 39.32 £ 3.05 0.5489
Sugars and sweetners 7.08 £ 0.25 7.27 + 0.47 7.12 +0.22 0.7322
Pulses 35.08 + 1.54 29.94 + 2.71 34.08 £ 1.35 0.0997
Nuts and seeds 3.04 £ 0.26 2.51 £ 0.46 294 +0.23 0.3169
Vegetables 283.58 * 4.36 294.68 + 9.36 285.73 £ 4.06 0.2712
Fungi and mushrooms 5.35 £ 0.38 458 + 0.70 5.20 + 0.35 0.3186
Fruits 213.93 £ 7.44 211.03 £ 14.49 213.37 £ 6.85 0.8533
Meats 7681 + 3.42 69.59 + 4.35 75.41 £ 2.95 0.1742
Eggs 23.16 £ 0.75 22.36 £ 1.75 23.00 + 0.73 0.6624
Fish and shellfishes 46.61 £ 1.62 49.56 + 3.08 47.18 £ 1.45 0.3913
Seaweeds 5.51 £ 0.35 581 £ 1.52 5.57 £ 0.41 0.8473
Milks 89.99 + 3.55 73.39 + 6.09 86.77 £ 3.16 0.0162
Oils and fat 7.39 + 0.21 7.21 +0.37 7.35 £ 0.19 0.6623
Beverages 161.76 = 8.85 157.78 £ 15.62 160.99 + 8.00 0.8175
Seasoning 30.65 = 0.79 29.32 £ 1.34 30.39 + 0.71 0.3775
Other 0.49 £ 0.14 0.26 + 0.08 0.44 £ 0.12 0.1757

1) Mean + standard error
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Table 7. Dietary diversity score (DDS) and dietary variety score (DVS) of the subjects
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Normal (n = 2,841) Obese (n = 724) Total (n = 3,565) p value
DDS
Grains 0.998 + 0.001" 1.000 + 0.000 0.999 + 0.001 0.0457
Meats 0.941 + 0.006 0.920 £ 0.016 0.937 + 0.005 0.0952
Vegetables 0.988 + 0.002 0.990 + 0.004 0.989 + 0.002 0.8250
Fruits 0.475 + 0.012 0.474 + 0.023 0.475 £ 0.011 0.9454
Dairy 0.365 = 0.010 0.303 + 0.021 0.353 + 0.009 0.0078
Distribution
0 0.06” 0.00 0.05
1 0.18 0.00 0.15
2 2.99 4.49 3.28
3 32.09 35.63 32.78
4 48.92 46.65 48.48
5 15.76 13.23 15.26
Mean £ SD 3.769 £ 0.018 3.686 + 0.033 3.753 £ 0.016 0.0253
DVS
Mean £ SD 30.41 £ 0.27 28.63 + 0.46 30.07 £ 0.25 0.0003
1) Mean =+ standard error 2) %
Table 8. Relationship between DVS, DDS and obesity-related antropometric indicator
DVS
B-coefficients p for trend B-coefficients p for trend
BMI
Model 1 —0.0206 0.0040 —0.1068 0.2340
Model 2 -0.0212 0.0020 0.0096 0.9111
Model 3 -0.0215 0.0004 0.0230 0.7953
Waist circumference
Model 1 —0.0484 0.0029 —-0.1552 0.5271
Model 2 —0.0498 0.0020 0.1406 0.5549
Model 3 —0.0598 0.0004 0.1095 0.6513

Model 1: Unadjusted model, Model 2: Adjustment for age, Model 3: Model 2+ additional adjustment for alcohol consumption

(None, < 1/mo, 2—4/mo, > 2/wk), physical activity and energy intake
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