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<Abstract>

This study was performed to identify the nutritional status and eating behaviors of underweight adolescent females
aged 15 to 19 years. The subjects were selected using data from 2001 NHANS of Korea, and included 28
underweight and 160 normal-weight subjects. We found that the underweight group had significantly lower weight
(9.8 kg), waist (6.9 cm), and hip circumference (7.2 cm) values than the normal-weight group; however height and
waist-hip ratio were not different. Serum indices were within normal ranges and showed no differences between the
two groups. The energy and nutrient intakes of most of the subjects were.considered poor. For intake levels, the
proportion of subjects below the EAR, NAR and INQ of each nutrient were also not significantly different between
the groups. There were no differences in frequency for skipping meals, snacking, and eating-out between the
groups. When comparing food frequency data for 62 food items, the underweight group consumed significantly
more often of eggs, dried anchovies, mackerel, shellfish, and mushrooms than the normal-weight group. The former
also had significantly less excercise/walking, more diet-control, and more rest/sleep than the latter. Subjects in both
of two groups perceived their body images as over weight, so they practiced diet-control to reduce body weight,
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which is considered harmful as a healthy weight. In conclusion, the underweight group showed no differences in
items of biochemical indices, nutrient intakes, and many dietary behaviors, but subjects revealed significantly higher
food intake frequencies for several protein foods, as well as less excercise/walking, and more rest/sleep than the

normal-weight group.
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Table 1. Physical measurements of adolescent henale subjects

Body shape
Item Underweight®] Normal? Sig.
(n=32) (n=135)

Height(cm) 161.6+4.4 | 160.5+5.2 ~
Weight(kg) 44 1+2.7 53.9+4.9 ke
Waist(cm) 62.1+£2.9 69.0+4.9 onx
Hip (cm) 84.4+3.3 91.6+4.2 ok
BMI(kg/m)? 16.9+0.9 20.9+1.5 ok
WHR? 0.74+x0.04 | 0.75+0.05 ~
SBP(mmHg)® | 103.7+8.5 | 108.5+9.9 ~
DBP(mmHg)®| 64.1£7.5 67,4+8,9 -

Y Including preunderweight, BMI criteria as {17.6 for 15
years, <18.1 for 16 years, <18.6 for 17, {18.7 for 18 years
and <18.5 for 19 years, ? Criteria as 17.6=BMI( 23.4 for
15 years, 18.1=<BMI 23.8 for 16 years, 18.6<BMI( 23.9
for 17 years, 18.7<BMIK 23.6 for 18 years and 18.55
BMIC 22.9 for 19 years, ? Body Mass Index, ¥ Waist/Hip
Ratio, ¥ Systolic Blood Pressure, ® Diastolic Blood
Pressure, Significant difference between two groups at

p<0.001(**%)
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Table 2. Blood biochemical parameters of the subjects

Ttem Body shape Normal
Underweight| Normal range
FPG(mg/dL)" 86.91£16.3 | 89.3+£20.0 | 70~115
BUN(mg/dL)* 11.3£3.8 13.4+14.0 | 8~25
Triglyceride(mg/dL)| 87.6+36.0 | 110.1+149.2 | 70~140
Cholesterol(mg/dL)| 161.6+25.5 | 187.24+132.7 | 120~220
HDL-chol.(mg/dL)| 51.0£8.8 79.21166.0 | 45~80
Hemoglobin{g/dL)| 16.0+16.3 15.3+15.1 | 12~16
Hematocrit(%) 41,4+11.5 40.1+£9.9 | 35~48

YFasting Plasma Glucose, ? Blood Urea Nitrogen, No
significant difference between two groups

AT EET A2 okt BERIAY] 1Y B A3
< AT A Aol 242 480.5 RE9}F 459.1 RER
A BRI, 68.6%2 65.6%°1 3liEat4laL, HIEH
C=120.1 mg¥ 124.3 mgRIS] 120.1%, 124.3%)%.0.H, €
ol 1.2 mg(RI& 120.0%), BlEE2= 1.1 mgit 1.0
mg(RI&] 88.9%, 84.9%), Uolot4l 12.9 mgNES} 12,5
mgNERI2 99.3%, 95.9%)°] 31t}

F7149] 19 Hat AFHFE v|eeln} vpR7A| 2 A A
O 7 AA|lgto]l AR AIEEEY A= Wt de2 A
A AAFEe] ZHE 435.9 mgF 454.5 mg(RI<)
48.4%, 50.5%)% VFERFIL 42 964.7 mgit 922.4 mg(RI9]
120.6%, 115.3%), A2 9.6 mg¥ 9.7 mgRI2 60.2%,
60.5%) sol3th. 53] UEEY 19 H+ AFHHE BYA
o AAFo) 22 3,81 gt 3.71 go| AL AHF 5%
& 355 gt 3.25 g B4 AI(LS5 g/d) 253.4%%9}
247 3%, B2 g/ 177.3%%} 162.6%01 @3t ct, vt
H 4F AHES AdAEEY AASte] 22 2.31 gt
2.23 gol 1 AHFE YA 2.17 g7 1.94 g(AIS] 46.2%,
47 4%)° 23,
YA M3l Hot

it %L,%Jﬂ%k(EAR) = YU AHEER) v|
AF3H ZEAH9] Hl 28 73t A3 Table 49 2t
oz AH ZEA HE& hﬁlﬂoﬂ Zpo|7F §ilow 1

Bl&-& AdAse 70.0%% AA| T2 78.6%= *J%-fﬂ

=3t AAAIEET AAFE A 2EA veE
o oo zkzk 98 199 28.6%, HEFYIAE 70. 0%9}
67.9%, HIEFRICE 53.8%%} 46.4%, EloFRlE 35.6%2}
35.7%, EJE-%E%H 2 54 4%%} 57.1%, L}o]o}Al-e 43 1%%}
53.6% 5001 & 7k} 91.3%2} 89.3%, Q12 25.6%%F

‘E’t’

b

3.

g
Z_]]-
ke



XMMFSQ! Ot HAE(5~19M)2] HAElet AdEs £4 - 20019 R2UAY - GYZAE 012510 5
Table 3. Nutrient intakes of the subjects
Body shape
Intake Underweight Normal weight
Mean+SD Median %RI Mean+SD Median %R1

Total foods(g) 1106.7+462.4 1044.1 - 1167.7+481.3 11245 -
Energy(kcal) 1662.7£701.6 1385.5 83.11£35.1" 1798.0£712.1 1710.0 89.9£35.6
Protein(g) 56.6+24.6 51.1 125.9454.8 59.4+24.2 96.9 132.1+53.8
Fat(g) 37.9+£23.2 29.9 = 4791344 40.6 -
Carbohydrate(g)| 269.7+119.0 225.4 - 280.4+101.8 279.1 -
Fiber(g) 4,9+3.4 4.3 - 5.5+3.8 4.6 -
Water(g) 721,0+369.3 714.6 - 755.31£376.0 712.4 -
Drinking Water{cup) 3.7t1.3 3.8 - 3.9+x24 3.4 -
Vitamin AR.E) 459.1x£376.1 346.0 65.6+53.7 480.5+301.2 417.0 68.6+43.0
Vitamin C(mg) 124,3+109.0 90.5 124.31109.0 120,1+£113.3 81.0 120.1+113.3
Vitamin Bl(mg) 1.2%0.6 1.0 120.0+60.6 1.2£0.6 11 120.2+£59.6
Vitamin B2(mg) 1.0+0.4 1.0 84,9+32.2 1.1+£0.5 1.1 88.9142.7
Niacin(mgNE) 12.5%6.5 11.0 9591499 12.9+6.0 12.4 99.3+46.4
Ash(g) 15.4£5.5 15.0 - 16.1£6.9 15.5 -
Calcium(mg) 454,5+209.0 419.0 50.6+23.2 435.9+226.5 412.0 48 4+25.2
Phosphorus(mg) | 922.4+340.6 861.0 115.3+42.6 964.7+351.5 906.0 120.6+43.9
Iron(mg) 9,770 6.8 60.5+43.5 9.618.0 8.0 60.2£50.0
Sodium(g) 3.71+1.76 3.25 247 .3+117 5% 3.81+£2.08 3.55 - 253.4%138.8
Potassium(g) 2.23+0.91 1.94 - 2.31+0.99 2.17 =

Y EER, ? %Al, No significant difference between two groups

Table 4. Proportion of the subjects consumed less than

Table 5, Mean INQ and proportion of the subjects of INQ(1

EER or EAR (%)
Body shape
Body shape o .
Nutrient Und | Normal Criteria Item Underweight Normal
ROSTYOE Mean INQ| INQ{ |Mean INQ| INQC
Energy 78.6 70.0 _
: Protein 1.53 14.3(%) 1.49 17.5(%)
Protein 28.6 28.1 Fiber 0.25 100.0 0.26 100.0
Vitamin A 67.9 70.0 Vitamin A 0.83 78.6 0.80 78.8
Vitamin C 46.4 538 Vitamin C 1.66 50.0 1.43 59.4
Vitamin Bl 35.7 35 6 Vitamin B, 1.50 35.7 1.36 38.8
. . Vitamin By 1.08 00.0 1.01 63.1
Vitamin B2 o7.1 »4.4 Niacin | 118 39.3 111 48.8
Niacin 3.6 43.1 Calcium | 0.64 92.9 0.56 92.5
Calcium 89.3 91.3 Phosphorus{ 1.43 25.0 1.38 23.8
PhOSphOTUS 286 256 II'OD 0.77 85.7 0.68 89,4
: 9 1 13 Sodium 3.12 14.3 2.89 16.3
ron
0 ' ' Potassium|  0.60 96.4 0.57 96.9

No significént difference between two groups

28.6%, A2 81.3%%} 82.1%
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Table 6. Mean NAR and proportion of the subjects of NAR(O.75

Body shape
Item Underweight Normal
Mean NAR| NAR<0.75 [Mean NAR | NAR<0.75

Protein 0.92 28.6(%) 0.93 25.6(%)
Vitamin A| 0.66 71.4 0.68 71.3
Vitamin C|{ 0.76 46.4 0.71 03.8
Vitamin B} 0.88 28.6 0.87 33.1
Vitamin B,y 0.78 50.0 0.78 45.0
Niacin 0.80 50.0 0.81 42.5
Calcium 0.50 89.3 0.48 88.8
Phosphorus| 0.91 28.6 0.92 26.3
Iron 0.53 82.1 0.55 81.3
MAR 0.75 50.0 0.75 54.4

No significant difference of mean NAR or % of
NAR<{0.75 between two groups

YEL=ATE BRI, °ols
T AT Zbll Apel7t gl INQA=

t b Holig, MelA, 26, 4 3

7‘3*&11]%‘44 A xﬁl—b—wlﬁ Etﬂ %ﬂi%l& 217+ 17.5%2%
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Q12 23.8%2F 25.0% U VIEE-L 16.3%%} 14.3%= LRI
HiHo]| Alo]A-3-= 100%, HIEFIA 78.8%%} 78.6%, HIEF'I
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50.0%, WrojotAlL- 49, 5%} 50.0%, Q18- 26.3%%} 28.6% 5
0|91 ¥hHof BlEMIALE 71.3%9} 71.4%, 242 88.8%%%
89.3%, H-L 81.3%%} 82.1% 527 =2 Ho|th 181
MAR<0.75¢ v &2 AASTH AAFFEoNA 2zt
54.4%%+ 50.0%= A4 T Az Tl Apol7} sl

Table 7. Scores of FFQ degree of the subjects

Food Body weight _
group tfood Underweight| Normal Sig.
Rice 8.4%105 | 8.5+0.6 -

Snack 58+13 | 5.8x14 -

Grain Barley 5.2%12.7 | 5.3%£2.8 =
Ramen 42+11 | 44+11 -

Bread 47+14 | 4515 -
Glutenous rice 2.2+14 | 3.8+x2,7 | **

Soybean curd 5.3x14 | 45%1.3 =

Legume, | Bean product 3.7+20 | 44+21 -
potato | Potato 3915 | 4.1x14 -
Sweet potato 2.8+13 | 3.6x16 | *
Egg 58+13 | 5.1+1.2 | **

Meat Ham, sausage 40x16 | 4.1+£1.3 -

" | Pork 4.2+14 | 42+12 -

88 | Beef 38+16 | 3.9+14 | -
Chicken 3.6x15 | 3.5%1.3 -
Dried anchovy 51+1.8 | 4.0+1.8 | **

Fish cake(Odeng)| 4.3+14 | 3.9+14 | -

Tuna 3.7+1.4 | 3.4%1.3 -

Fish | Salted fish 3.5+24 | 3.3%x1.9 -
Mackerel 3.9+13 | 3.2%1.2 *
Cuttlefish 3.9+14 | 3.5*+14 -

Shellfish 3.5+1.4 | 2.6+1.4 *

Chinese cabbage | 7.8+1.3 | 7.8£1.3 -

Radish 6.5£2.1 | 6.6%1.6 -

Bean sprouts 4514 | 4.4+1.3 -

Vegetable Grieen pepper 4.0+15 | 3.8%+15 -
Spinach 3.9+16 | 3.7t1.2 -
Mushroom 44+13 | 3.6x1.5 *
Cucumber 4.2%x1.7 | 3.6x1.3 -

Carrot 3.7t1.8 | 3.2%£16 -

Seaweed Laver 58414 | 52%16 -
Tangle seaweed | 4.0£1.8 | 3.5%14 =
Tangerine 5017 | 4514 -

Pruit Apple 44420 | 3.9£15 ~
Persimmon 3.9+17 | 3.2+1.3 -

Peach 1.9+10 | 2.4+1.3 *

Milk | Milk 6.0+1.7 | 6.1+1.6 ~

- milk | Yogurt 0.0+1.9 | 4.9x17 -
product | Ice cream 4.4+15 | 4615 -
Soft drink 4.5+1.3 | 4.5£18 | -
Beverage| Coffee 43+23|3.9%£2.2 -
Green tea 42+2.2 | 3.9x2.1 -

Food frequency was scored as O to 9 points by 10 levels of
almost none, 0.5~1/month, 1/month, 2~3.month, 1/week,
2~3/week, 4~6/week, 1/day, 2/day and 3/day. Listed
foods were scored over 3.5 points or showed significant
difference between two groups at p<{0.05(*) and p<0.01(**)
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Table 8. Eating behaviors of the subjects N@) Table 9. Health—relateq thoughts, exercise and
supplementation of the subjects N(%)
Item Bo.dy shape . Body shape
Underweight| Normal rem Underweight| Normal | Sig.
(Skipped breakfast) (for 2 days) (Porceived health status)
None 12 (0.0 | 75 (54.0) Healthy 25 (89.3) | 117 (73.1)
Once 1(4.2)) 21051 Average 2 (71| 40 25.0)|
Twice 11 (45.8) | 43(30.9) Unhealthy 1(3.6) 3(19

(Skipped Iunch) (for 2 days) (Anxiety about health) |
None 94 (100.0) | 127 (91.3) Vos 16640 87688 | -
> Once - | 12(87) No 9(36.0)| 61(41.3)

(Skipped dinner) (for 2 days) (Sadness and depression status)

None 21 (875) 126 (906) Yes 19 (760) 109 (736) —
> Once 3(12.5 | 13(9.4) No 6040 | 39 6.3
(Reason of skipping meals) (Major do for health
Late get—up - | 22082.9 Nothing 14 (50.0) | 79 (53.3)
No times to eat 5(41.7) | 20 (29.4) Rest - sleep 8 (28.6) | 30 (20.3)
No appetite - tasteless dishes 2 (16.6) | 16 (23.5) Exercise - walk _| 92149 | *
Habit, snacking, poor digestion, others | 5 (41.7) | 10 (14.7) Meal control sa7.8) | 7047

(Frequency of snack) (/day) Dietary supplement 1(3.6)| 10(6.8
> 3 times 5(20.8) | 17 (12.2) (Exercise practice)

Twice 9 (37.5) | 56 (40.3) Yes 2(80) | 260176 | -
Once 8(33.3) | 53(38.1 No 23 (92.0) | 122 (82.4)
None 2(83) | 13(9.4)

(Exercise frequency) (/week)

(Type of major snack; Never 1(60.00| 4(15.4)
Cookie - snack 8 (36.4) | 55 (44.0) 1~2day 1500 | 12 (46.9)
Fruit - fruit juice 4(18.2) | 21016.8 3~4day | @3l
Milk - milk product - | 19 (15.2) >5day _ 4 (15.9)

Rice cake ‘- Ddukbokki 3(13.6) | 11(8.8 :

Bread - cake 4 (18.2) 8(6.4) (Supplementation)

Ramen 1(4.5) 6 (4.8) No 26 (92.8)1152(94.9) | -
Soft drink 2(91) | 5(4.0 Yes 2(7.2)| 8(51)

(Eating—out frequency) (Perceived body image)
> Twice/day 1(4.2) 113(9.9) Very thin 5 (20.0) ~
Once/day 10 (41.6) | 56 (40.9) Thin 1466.01 15U0D 1,
> Once/week 3(12.5) | 25 (8.0 Normal 6(24.00) 88(9.4)
> Once/month 4(16.7) | 29 20.9) Obese ~| 450305
None 6250 | 16 1L5) (Purpose for weight control

(Fried—food eating frequency, To gain 312.0) -
> Once/day 2(8.4) | 10(7.9) To maintain 6(24.0)| 20(13.9) | ,,.
> Once/week 11 45.8) | 63 (45.3) To lose 1(4.00| 52(35.1
> Once/month 625.00 | 36 (25.9) Never intended 15 (60.0)| 176 (51.4)
None 5(20.8) | 30 (21.6) Different numbers answered for each question.

Significant difference between two groups at p<0.05(*)

Different numbers answered for each question. No and p<0.001(***)

significant difference between two groups.

TE ZRSHA gten mebA ole AR T et mL)®| 68.7~65.5%, 1 YA 64.8~65.0%A1°] 17
i & o ok AR = AR A AI100 1, W= JREE =99 g7l 802
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