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ABSTRACT

Purpose: The current study was conducted in order to identify health and nutritional status of Korean underweight women in
their twenties by comparing with normal, overweight, and obese women, Methods: Data from the 2010~2012 Korea National
Health and Nutrition Examination Survey were used in this study, Subjects were 897 women aged 20~29 years, Subjects
were classified according to underweight, normal weight, overweight, and obese groups based on body mass index, Health
status was assessed using data from the health questionnaire and examination, Nutritional status was assessed using data
from 24—hour dietary recall and a food frequency questionnaire, Results: The underweight group had higher education and
exercised less than the obese group. Means of blood chemistry and blood pressure of the underweight group did not differ
from those of the normal weight group. Means of fasting glucose, insulin, lipid profiles, blood cell counts, and blood pressure
in the underweight group were different from those of the overweight or obese group. Proportions of delivery, breast feeding,
and irregular menstruation in the underweight group were lower compared with the other groups. Except retinol intake,
means of nutrient intake did not differ among four groups. There were significant differences among four groups in the
intakes of cereals and eggs and frequency of consumption of dairy products, Conclusion: The current findings showed that
health and nutritional status of underweight women in their twenties did not differ from those of normal weight women. In
particular, health status of underweight women in their twenties was better than that of obese women of the same ages,
Further study on health and nutritional status of extremely underweight women is necessary.
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Table 1. General characteristics of the study subjects by degree of obesity

Underweight Normal weight Overweight Obese
P value
(n=179) (n=493) (n=94) (n=131)
Age (yrs) 24.4+0.2" 24.7 +0.1 248+0.3 25.2+0.3 0.1322
Weight (kg) 46.2+0.3° 53.4+0.3° 62.6+0.5° 74.7 +1.29 <0.0001™"
Height (cm) 162.4+0.4 161.2+0.3 161.5+0.6 160.8+0.6 0.058
Waist circumference (cm) 63.3+0.3° 68.9+0.3° 76.2+0.5° 87.5+0.99 <0.0001™"
BMI (kg/m?) 17.5+0.19 20.5+0.1° 24.0+0.1° 28.8+0.39 <0.0001™"
Education 0.011%"
High school graduate less 76 (42.2)4 204 (45.2) 40 (46.8) 69 (61.5)
College more 98 (57.8) 276 (54.8) 53(53.2) 61 (38.5)
Alcohol drinking 0.577
Never 16 (8.6) 62(12.8) 12(12.7) 18 (11.6)
1 times less, 1 ~ 4 times/month 136 (77.6) 361 (75.4) 71(76.9) 98 (79.3)
2 ~ 3 times/weeks 19 (13.2) 49 (9.7) 6(13.0) 13(8.1)
5~ 7 times more/weeks 2(0.5) 6(2.1) 3(3.5) 1(0.9)
Smoking 0.223
Yes 16 (11.8) 44(10.3) 11(11.9) 21 (18.3)
No 158 (88.2) 439 (89.7) 82 (88.1) 109 (81.7)
Exercise frequency (times/weeks) 0.002”
Never 124 (69.5) 326 (68.1) 62 (66.6) 67 (49.6)
1~2 24 (16.2) 85(17.8) 15(16.7) 29 (23.7)
3~4 18 (10.4) 42(9.1) 10 (8.6) 16 (9.6)
5~7 8(3.9) 30 (4.9) 6(8.2) 18 (17.1)

1) Values are mean + SE.
variables  4) N (%)
p<0.05 "p<001, p<0.001

2) P-value from ANOVA test for continuous variables

3) P-value from chi-square test for categorical
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Table 2. Socioeconomic factors of the subjects by degree of obesity

Underweight Normal weight Overweight Obese
P value')
(n=179) (n=493) (n=94) (n=131)
Residence 0.068
City 160 (87.9)2 446 (91.8) 87 (94.8) 111 (84.3)
Town, Myeon 19 (12.1) 47 (8.2) 7(5.2) 20(15.7)
Incomes (quartile) 0.187
Low 13(9.3) 31(7.7) 9(12.6) 12(11.0)
Mid-low 40 (23.5) 113 (24.0) 24 (26.1) 39 (30.6)
Mid-high 46 (28.1) 172 (36.3) 22 (23.7) 47 (35.2)
High 79 (39.0) 173 (32.0) 36 (37.6) 31(23.2)
Economic activity 0.123
Yes 94 (53.5) 308 (64.5) 56 (59.6) 73 (56.8)
No 80 (46.5) 172 (35.5) 37 (40.4) 57 (43.2)
Occupation 0.020
Officer workers 71 (40.8) 229 (48.7) 36 (37.4) 46 (34.1)
Service workers 19 (10.3) 56 (11.4) 13(16.1) 17 (11.7)
Manufacturing workers 4(2.5) 23 (4.4) 6(5.8) 10(11.0)
Unemployed 80 (46.5) 172 (35.5) 37 (40.7) 57 (43.2)
Married 0.009
Yes 29 (17.9) 77 (15.7) 14 (13.7) 38 (29.5)
No 150 (82.1) 415 (84.3) 80 (86.3) 93 (70.5)
1) P-value from Chi-square test for categorical variables  2) N (%)
Table 3. Weight control trial and subjective body images of the subjects by degree of obesity
Underweight Normal weight Overweight Obese
(n=179) (n=493) (n=94) (n=131)
Weight control trial in the last year
Weight loss 30(18.0)" 298 (61.5) 74 (82.4) 107 (81.2)
Weight maintenance 41 (19.4) 71 (14.6) 9 (8.6) 9(7.4)
Weight gain 18(11.7) 2(0.3) 0(0) 0(0)
None 85 (50.8) 112 (23.4) 10 (9.1) 14 (11.4)
Subjective body image
Skinny 123 (69.4) 40 (8.2) 0(0) 0(0)
Normal 50 (30.3) 292 (62.0) 11(12.2) 0(0)
Obese 1(0.3) 151 (29.8) 82 (87.8) 130 (100.0)
1) N (%)
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Table 4. Complete blood cell count, blood chemistry and blood pressure of the subjects by degree of obesity

Underweight Normal weight Overweight Obese b value!!
(n=179) (n=493) (n=94) (n=131)
Fasting glucose (mg/dlL) 85.7 £0.549 86.1+0.4° 87.9+1.2° 947 +2.6° 0.006"
HbATc (%) 5.28+0.03 5.29+0.02 5.35+0.05 5.52+0.09 0.081
Insulin (uIU/mL) 9.3+0.4° 9.8+0.29 11.8+1.29 153+1.1P <0.0001™
Total cholesterol (mg/dlL) 166.0+2.39 168.6%1.49 173.1£3.49 181.7+3.3° 0.001™
HDL-cholesterol (mg/dlL) 58.2+0.9¢ 56.3+0.6° 521+1.2° 47.2+1.0° <0.0001™"
Triglyceride (mg/dlL) 73.4%3.49 74.0%2.59 86.5+4.9° 114.9 + 6.4° <0.0001™"
LDL-cholesterol (mg/dlL) 85.1+3.79 94.6+2.1° 111.6+5.6° 121.3+4.0° <0.0001™
Hemoglobin (g/dL) 13.12+0.12°9° 12.94+0.06° 13.06+0.11° 13.31+£0.07°¢ 0.001”
Hematocrit (%) 39.440.3% 39.1+£0.19 39.3+0.3% 40.0+0.2° 0.004”
Ferritin (ng/mL) 30.0+2.0 31.0+1.3 34.7+3.3 37.6+2.6 0.067
Iron (ug/dlL) 98.0+ 4.5 98.9+2.5 97.1+48 96.3+3.8 0.950
Iron-binding capacity (ug/dL) 326.8+4.5 324.5+2.6 321.6+43 328.0+4.7 0.733
Blood urea nitrogen (mg/dlL) 10.7+£0.2 11.2+£0.2 11.0£0.4 11.3+£0.3 0.261
Creatinine (mg/dL) 0.702+0.010 0.706 £0.005 0.709 £0.011 0.689 +£0.008 0.300
White blood cell (Thous/uL) 5.77 £0.15% 5.66£0.099 6.18+0.18° 7.19+£0.20° <0.00017"
Red blood cell (Mil/uL) 4.41+0.03° 4.37 £0.029 4.36+0.03° 4.50+0.03° 0.001™
Platelet (Thous/uL) 259.3 + 4.5° 264.3+2.6° 281.1£59° 280.2 £ 6.6° 0.003™
Vitamin D (Thous/ul) 14.6 0.5 14.3+0.3 13.6 0.4 13.4+0.4 0.100
Blood pressure
Systolic pressure (mmHg) 101.2+1.0° 101.8+0.6% 106.2+1.9° 109.8+1.8° 0.001”
Diastolic pressure (mmHg) 68.4%1.19 66.3+0.6° 69.8+1.7° 71.5+1.7° 0.014
1) P-value from ANOVA test for continuous variables  2) Values are mean + SE.
'0<0.05 “p<0.01, “p<0.001
Table 5. Female history and prevalance of disease of the subjects by degree of obesity
Underweight Normal weight Overweight Obese p 1
value
(n=179) (n=493) (n=94) (n=131)
Delivery 0.003
Yes 14(8.0)2 62(12.4) 9(9.3) 30 (22.8)
No 160 (92.0) 419 (87.6) 84 (90.7) 100 (77.2)
Menstruation 0.371
Yes 173 (98.9) 480 (98.8) 92(98.0) 126 (95.9)
No 1(1.1) 3(1.2) 1(2.0) 4(4.1)
Menstruation regularity 0.008
Regular 148 (85.8) 401 (82.7) 76(83.2) 96 (69.5)
Irregular 26 (14.2) 82(17.3) 17 (16.8) 34 (30.5)
Breast feeding 0.017
Yes 12(6.6) 50(9.8) 7(7.6) 26(17.8)
No 162 (93.4) 433 (90.2) 86 (92.4) 104 (82.2)
Hypertension 0.001
Normal 53(93.6)2 183 (97.2) 26 (91.1) 31(76.0)
Prehypertension 2(6.4) 6(2.8) 2(8.9) 9(24.0)
Hypertension 0(0) 0(0) 0(0) 0(0)
Diabetes mellitus <0.0001
Normal 160 (97.7) 453 (98.0) 84(96.7) 107 (81.4)
Fasting blood glucose disorder 2(1.2) 6(1.4) 3(2.8) 15(14.3)
Diabetes mellitus 1(1.1) 3(0.6) 1(0.5) 4(4.3)
Dyslipidemia -
Yes 0(0) 0(0) 0(0) 1(0.4)
No 174 (100.0) 480 (100.0) 93(100.0) 129 (99.6)
Hypercholesterinemia 0.011
Yes 1(0.8) 5(1.1) 3(2.8) 7(5.7)
No 163(99.2) 459 (98.9) 85(97.2) 119 (94.3)
Hypertriglyceridemia 0.053
Yes 3(1.9) 5(1.7) 3(3.3) 7(6.8)
No 122 (98.1) 367 (98.3) 62 (96.7) 103 (93.2)
Anemia 0.022
Yes 20(12.9) 55(12.8) 7(9.1) 5(2.6)
No 149 (87.1) 420 (87.2) 83(90.9) 123 (97.4)

1) P-value from chi-square test for categorical variables

2) N (%)
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Table 6. Nutrient intake, CPF ratio, Acceptable Macronutrient Distribution Range of the subjects by degree of obesity

Underweight Normal weight Overweight Obese
P value!
(n=179) (n=493) (n=94) (n=131)

Nutrient intake
Energy (Kcal) 1913.6+73.12 1790.6 + 43.5 1738.0+75.5 1695.4+78.0 0.1952
Carbohydrate (g) 285.6+10.5 257.6+5.6 252.4+10.9 249.9+12.0 0.062
Protein (g) 69.5+3.7 67.9%2.6 66.8+3.5 629428 0.444
Fat (g) 52.1+28 50.7+2.0 48.3+35 48.3+37 0.798
Fiber (g) 5.57+0.34 521£0.19 6.04+0.95 5.39+0.34 0.694
Calcium (mg) 433.7+23.2 440.2+12.9 418.6+30.6 4153+24.6 0.801
Phosphorus (mg) 1043.5+ 47.8 995.0+24.0 9939+ 47.7 985.8+42.0 0.809
Iron (mg) 12.6£0.9 11.8+0.4 11.320.7 112206 0.588
Sodium (mg) 4,168.4%287.3 4,011.9+1329 3,649.2+194.8 3,636.4%223.4 0.177
Potassium (mg) 2,517.7+1129 2,477.6%61.5 2,680.2+182.3 2,351.3+99.0 0.274
Thiamine (mg) 1.33£0.08 1.25+0.04 1.18+0.08 1.21+£0.07 0.532
Riboflabin (mg) 1.22+0.05 1.20+0.04 1.18+0.08 1.16£0.06 0.906
Niacin (mg) 16.2£0.9 15.4+0.5 159+1.1 149407 0.581
Vitamin C (mg) 94.6+7.1 93.8+4.6 101.7 +15.4 80.6+6.9 0.333
Vitamin-A (ugRE) 631.6+47.7 700.5+41.3 663.1£59.6 680.8+96.5 0.739
Carotene (ug) 2,958.5+254.2 3,203.7 +220.6 3,125.4+327.2 3,406.7 + 570.2 0.831
Retinol (ug) 138.8+12.8° 132.2+7.9° 114.9+12.6%° 95.7+8.7° 0.006”

CcPF¥ ratio
Carbohydrate (%) 60.6+0.8 59.7+0.7 59.6%1.5 60.2%1.2 0.822
Protein (%) 14.4£0.4 149+0.2 15.3%0.4 15.1£0.4 0.460
Fat (%) 23.9+0.6 244205 241%1.1 24.6%1.1 0.919
Ratio 61:14:25 60:15:25 60:15:25 60:15:25

AMDR?
Energy (%) 91.1£3.5 85.3%2.1 82.8+3.6 80.7+3.7 0.195

1) P-value from ANOVA test for continuous variables
ronutrient Distribution Range
“p<0.01

2) Values are mean * SE.

3) Carbohydrate:protein:fat  4) Acceptable Mac-
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Table 7. Food consumption of the subjects estimated by 24-hr recall

Underweight Normal weight Overweight Obese
P value')
(n=179) (n=493) (n=94) (n=131)
Cereals? 296.7 +14.9%9° 249.8+7.39% 230.8+11.3° 290.6 + 26.6°° 0.003
Potatoes and starches 27.5+4.7 28.3+3.4 40.6+£9.6 262+9.7 0.612
Sugars and sweetners 12.1+£2.1 9.5+08 11.0+2.1 8.2+1.9 0.494
Pulses 340+6.3 25.7+3.0 37.0+8.0 28.1+5.2 0.400
Nuts and seeds 501+1.92 4.15+0.91 2.24+0.77 4.19+2.19 0.280
Vegetables 212.5+15.5 2248+8.6 228.0+18.3 208.5+15.3 0.733
Fungi and mushrooms 6.05+1.70 4,99+1.02 9.18+3.28 5.56+2.13 0.645
Fruits 196.9+24.7 155.0+11.9 147.0+£29.5 133.6+21.4 0.279
Seaweeds 2.08+0.30 2.55+0.33 2.18+0.71 4.54+1.54 0.418
Beverage and alcohols 353.9+39.2 288.3+23.3 328.3+36.8 258.4+42.5 0.351
Seasoning 32.4+33 31.5+1.7 33.0£3.5 24.4%£2.5 0.077
Vegetable oil 7.82£0.69 8.50+0.54 9.21+1.16 7.55+0.83 0.569
Meats 113.6+13.6 124.4+10.9 106.1£14.6 99.9+11.8 0.464
Eggs 25.7+2.9° 27.0+2.4° 27.4+ 4.8 18.1+2.4° 0.037
Fish and shell fishes 43.5+£6.8 38.9+3.5 51.5+8.4 39.2+6.1 0.547
Milk and dairy products 99.5+12.5 120.2+8.9 106.1£18.2 105.2+15.4 0.475
Animal oil 0.61+0.19 0.24+0.05 0.27 £0.20 0.19£0.09 0.238
1) P-value from ANOVA test for continuous variables  2) Unit: gram  3) Values are mean + SE.
Table 8. Food consumption frequency of the subjects estimated by food frequency questionnaire
Underweight Normal weight Overweight Obese
P value'
(n=179) (n=493) (n=94) (n=131)
Cereals 4.29+0.14 4.04+0.08 3.96+0.15 3.84+0.14 0.147
Pulses 0.90+0.09 0.79+0.05 0.75+0.10 0.78+0.10 0.658
Potatoes and starches 0.24+0.02 0.28+0.02 0.29+£0.04 0.29+0.03 0.270
Meats 0.69 £0.05 0.76+0.04 0.66£0.06 0.69 £0.05 0.430
Fishs 0.68+0.04 0.73+0.04 0.60+0.07 0.73+0.08 0.379
Vegetables 3.26+0.28 3.43x0.11 3.17+0.22 3.33x0.17 0.732
Seaweeds 0.51£0.06 0.53+0.03 0.53+0.07 0.54+0.05 0.988
Fruits 1.27 £0.12 1.28£0.07 1.31£0.13 1.26 £0.10 0.994
Milk and dairy products?! 0.70+0.05%@ 0.87 £0.04° 1.02+0.08° 0.92+0.10% 0.010"
Alcohols 0.21+0.04 0.19+0.02 0.18+0.03 0.22+0.03 0.780
Fast foods 0.11+0.01 0.09 £0.00 0.10+£0.02 0.12+£0.02 0.241
Eggs 0.39£0.03 0.39 £0.02 0.38+0.04 0.41+£0.03 0.915
Fish cake 0.11+0.01 0.14+0.01 0.12+0.02 0.12+0.01 0.197
Soda 0.28+0.04 0.17+0.01 0.19+0.03 0.17£0.02 0.131
Coffee 0.79 £0.09 0.80+0.06 1.09+0.11 0.87+0.13 0.120
Creentea 0.22+0.04 0.32+0.04 0.19+0.05 0.22+0.07 0.100
Fritters 0.154+0.021 0.145+0.011 0.153+0.028 0.145+£0.017 0.980

1) P-value from ANOVA test for continuous variables
'0<0.05

ZHEF, H4 (AR), §F, AT, 7, 74 ERE

o] g 2Jol7} YT

2) Unit: times/day

3) Values are mean + SE.

FAIES] AFANE Hird Fo2Q1 AlolE Bi=d A
Aol FAIE AdFEe]l B, dATTESG
Al G} (p < 0.05). 71 9 =

2%, AEF, FAF, I, HAEFE, T,
2hE, AY, F31, =1 S219

o7k AUt
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