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ABSTRACT

Objectives: Normal weight obesity (NWO) is defined as excessive body fat in the
context of a normal body mass index (BMI). This condition carries a greater risk of
developing noncommunicable chronic disease and has been associated with early
inflammation. This study was conducted to compare the anthropometric measurements,
eating behaviors, and blood clinical indices among four groups: underweight, normal,
normal weight obesity and obesity.

Methods: The subjects included 215 female college students. A questionnaire was
administered regarding general characteristics, dietary behaviors, food consumption
frequency. Anthropometric measurements and blood clinical indices were also investigated.

Results: The average BMI, body fat percentage, waist circumference, fat-free mass, and
muscle mass were highest in the obesity group (p<0.05). Most subjects had tried to lose
weight and perceived that their health was worse than before they became college
students. The ratio of students in the NWO group who thought their health was very
poor was significantly higher than in the other three groups (p<0.05). The obesity and
NWO groups seemed to eat more and their eating speed was significantly faster than
the other groups (p<0.001). The consumption frequency of caffeinated beverages was
significantly higher in the NWO group than in the other three groups (p<0.01). WBC
was significantly higher in the obesity group (p<0.05). Serum levels of TG and total
cholesterol were also significantly higher in the obesity group (p<0.05). Serum GPT
was significantly higher in the obesity group (p<0.05) while BUN level was highest in
the NWO group (p<0.05).

Conclusions: The obesity group showed the most health problems while the NWO group
seemed relatively healthy. However, NWO can lead to problems such as metabolic
syndrome and cardiovascular disease in later life if poor dietary habits are maintained.
Therefore, education in appropriate eating habits is needed for these subjects.
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Table 1. Anthropometric indices of subjects

Group Underweight Normal Normgl weight Obesity Total
(n=>51) (n=84) obesity (N=64) (n=16) (n=215)

Age (years) 203 =117 202 =10 202 =+1.1 203 =15 202 =+ 1.1
Height (cm) 160.6 *=57 1619 =54 161.8 =55 1608 =+ 3.7 1615 == 54
Weight (kg) 447  +3.3° 532 =+5.1° 56.8 +£5.4° 703 =+57¢ 53.5 = 8.1
BMI (kg/m?) 173 =0.8° 202 =+=1.3° 21.6 = 1.4° 271 =1.7° 204 =+ 28
Body faf (kg) 10.46 =+ 1.94° 13.87 +2.29° 18.91 =+ 241° 27.73 =+ 4.33° 1659 = 526
Body fat (%) 23.04 =+ 3.72° 25.62 =+ 278° 32.88 +2.10° 38.93 =+ 4.23° 28.16 += 574
Fat free mass (kg) 34.86 =+ 2.94° 40,09 =+ 3.67° 38.54 =+ 3.70° 43.31 =+ 3.65° 38,63 + 4.25
Skeletal muscle mass (kg) 1852 +1.73° 21.65 +2,19° 20.67 +2722° 23.56 +2722¢ 20,76 + 254
Muscle mass (kQ) 32,79 +2.76° 37.72 =+ 3.44° 36.20 =+ 3.49° 40.70 =+ 3.41° 36.32 = 3.99
Waist circumference (cm) 623 *3.6° 66.5 = 4.2° 700 =*=53° 81.9 =+7.5° 67.7 = 6.8
Waist-hip ratio (%) 0.753 = 0.015° 0.777 = 0.015° 0.787 = 0.019° 0.836 + 0.022¢ 0.779 = 0.027
Visceral fat area (cm?) 19.52 +8.18° 30.07 +=8.12° 46.65 = 9.70° 79.30 =+ 14.48° 36.17 +18.34
Systolic BP (mmHg) 1071 =77 10856 =75 1090 =95 108.4 =83 1083 =+ 82
Diastolic BP (mmHg) 701 =60 71.8 =59 720 =*=7.1 73.8 =59 716 = 63

Underweight: BMI < 18.5 kg/m?, Normal: 18.5 kg/m? < BMI < 25 kg/m?, body fat percentage < 30%
Normal weight obesity: 18.5 kg/m? <BMI < 25 kg/m?, body fat percentage > 30%, Obesity: BMI > 25 kg/m?

1) Mean = SD

a, b, ¢, d: Means with different superscript letters are significantly different at p<0.05 among 4 groups by ANOVA and Duncan'’s

multiple range test

i, AAET ol et s s eF BRAY
52 WA Hto] 242 67.7 cm, 0.78%= A4 YAt
AL 570 Ht gk nlvhre] oo T =
XL (p<0.05), 473} whEn] YA Agkom A A5 o]
7V i), 22T gk ww, Ao, vhEREE A
ATt =07 o 7hol 27l 2ol 7} %*E]r(p<0.05).
A ofshAe] 57 Pt oleky] Fgke] Wtk 108.3
mmHg, 71.6 mmHg= 4 &Stel £313ick(Table 1).
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Table 2. Interest in health and weight loss of subjects

Underweight Normnal

Normal weight

Obesity Total

Group (N=51) (N=84) obesity (n=64) (N=16) (N=215) 1 -value
Experience of dietary life or health education during the last year
Yes 6(11.8) 19 (22.6) 8(12.5) 6(37.5) 39(18.1) 7.94%
No 45 (88.2) 65 (77.4) 56 (87.5) 10 (62.5) 176 (81.9)
Place of education (n=39)
School 5(83.3) 18 (94.7) 6(75.0) 5(83.3) 34 (87.2) 4.70
Hospital 0( 0.0 1( 5.3 1(12.5) 0( 0.0 2(51)
Others 1(16.7) 0( 0.0 1(12.5) 1(16.7) 3(77)
Interest in health or nutrition 12.24
Not interested at all 1( 20 1(1.2) 0( 0.0 0( 0.0 2( 09
Not interested 1(20 4( 4.8) 7(10.9) 2(12.5) 14( 6.5)
Average 24 (47.1) 33 (39.3) 30 (46.9) 8 (50.0) 95 (44.2)
Interested 18 (35.3) 38 (45.2) 25 (39.1) 5(31.3) 86 (40.0)
Very interested 7(13.7) 8( 9.9 2(3.1) 1(6.3) 18 ( 8.4)
Awareness of current health status
Very unhealthy 1( 20 1(1.2 0( 0.0 1(6.3) 3( 1.4 12.55
Unhealthy 17 (33.3) 18 (21.4) 23 (35.9) 6(37.5) 64 (29.8)
Healthy 30(58.8) 64 (76.2) 38 (59.4) 9(56.3) 141 (65.6)
Very healthy 3(5.9) 1(1.2 3(4.7) 0( 0.0 7(3.3)
Awareness of health status change during college life
Very unhealthy 1(20 3( 3.6 7(10.9) 0( 0.0 11(51) 24.39*
Unhealthy 17 (33.3) 26 (31.0) 14 (21.9) 4(25.0) 61 (28.4)
No change 25 (49.0) 30 (35.7) 36 (56.3) 11 (68.8) 102 (47.4)
Healthy 7(13.7) 19 (22.6) 7(10.9) 1(6.3) 34 (15.8)
Very healthy 1(20 6(7.1) 0( 0.0 0( 0.0 7(3.3)
Experience of weight loss aftempt
Yes 17 (33.3) 69 (82.1) 46 (71.9) 14 (87.5) 146 (67.9) 39.07%**
No 34 (66.7) 15(17.9) 18 (28.1) 2(12.5) 69 (32.1)
Awareness of weight change during college life
Severe loss 2( 39 10(11.9) 5(7.8) 1(6.3) 18( 8.4) 17.54
Loss 20 (39.2) 36 (42.9) 20 (31.3) 7 (43.8) 83 (38.4)
No change 17 (33.3) 13(15.5) 14 (21.9) 5(31.3) 49 (22.8)
Gain 12(23.5) 21 (25.0) 21 (32.8) 1(6.3) 55 (25.6)
Severe gain 0( 0.0) 4( 4.8) 4( 6.3) 2(12.5) 10( 4.7)

Underweight: BMI < 18.5 kg/m?, Normal: 18.5 kg/m? < BMI < 25 kg/m?, body fat percentage < 30%
Normal weight obesity: 18.5 kg/m? < BMI < 25 kg/m?, body fat percentage > 30%, Obesity: BMI > 25 kg/m?

1) Number of subjects, ( ): % of subjects
*; Significantly different af p<0.05 by chi-square fest

 Holghal gt vlgo] §2A 0% =3kt (p<0.05).

2AF o] S50 9w (158 o] 308 v|gh) o)zt
IS ulgo] AA 52.6%, M (15% 1T o]
36.3%= thr2] tPdAFE2 AAF 527 Uha w210
2 UeRdth AL S w2 S5ttt A vk
o] v wERTE Wekar, nENNR, A, ATl
A9 TH(p<0.001).

THAR] AALE sh= Xol] tisl] AR A A19] 52.6%
7} Bt E AAkehs wbde] A o AAkshs that

N
FIF

AR 15.9%2 AXs)e] teie] o oEe it
Q1 4AkE Bh= 302 ettt

opA e A 74] olde] Bl g0 Hojste] 44§l
S5 ZARRE A3, 9] ] gkgo] 60 (27.9%) 0% 7}
A Tokan elele] 1-28]7F 54 (25.19%) 0.2 1 Fl12
o]gith. A, mhEul g, wlekrel opA & 7 1-28] 4
Fah= nlo] 7h koLt Aol 7o) B o
HlEo] 7bg Sgkeh. o) ) Ak ob4S Hske o

A2l 63.5%7F F2 214] ©]F(63.5%) k1l SH3IR LS.

=]
=3
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Table 3. Dietary behaviors of subjects

Normal

Group Un?:iv;e]i]gm l(\lnozrrgf]l weight obesity ([?]t;e]s?;\]/ (nT:;C]" 5 y>value
(N=64)
Number of meals per day 2.4 +0.7" 25+ 06 2.4 0.6 26 +05 2.4+ 0.6 -
Frequency of breakfast (fimes/week) 3.2 + 2.4 40+ 2.1 3.7 +26 3.5+20 3.7 +23 -
Size of meals
Very litte 1( 2.02 0( 0.0) 0( 0.0) 0( 0.0) 1(0.5)
Litte 3(59) 5( 6.0) 2(3.1) 0( 0.0) 10( 4.7)
Suitable 34 (66.7) 45 (53.6) 26 (40.6) 6(37.5) 111 (51.6) 05,08
Much 13(25.5) 26 (31.0) 33(51.6) 10 (62.5) 82(38.1)
Very much 0( 0.0) 7( 8.3) 3( 4.7 0( 0.0) 10( 4.7)
No answer 0( 0.0) 1(1.2 0( 0.0) 0( 0.0) 1(0.5)
Eating speed
Fast (< 15 min) 12(23.5) 29 (34.5) 28 (43.8) 9 (56.3) 78 (36.3)
Normal (15 - 29 min) 23 (45.1) 51 (60.7) 32(50.0) 7 (43.8) 113 (52.6) 31.93#%x*
Slow (= 30 min) 16(31.4) 4( 4.8) 4( 6.3) 0( 0.0) 24(11.2)
Meal regularity
Very iregular 11(21.6) 1103.0) 8(12.5) 2(12.5) 32(14.9)
Iregular 20 (39.2) 31(36.9) 22 (34.4) 8 (50.0) 81 (37.7)
Normal 17 (33.3) 29 (34.5) 18 (28.1) 4(25.0) 68 (31.9) 11.27
Regular 2( 3.9 12(14.3) 14(21.9) 2(12.5) 30 (14.0)
Very regular 1( 20 1(1.2 2(3.1) 0( 0.0 4(1.9)
Frequency of late-night meal
Almost don't eat 11(21.6) 33(39.3) 14(21.9) 2(12.5) 60 (27.9)
1 - 2 times/month 11 (21.6) 20 (23.8) 14(21.9) 3(18.8) 48 (22.3)
1 - 2 fimes/week 12 (23.5) 17 (20.2) 20 (31.3) 5(31.3) 54 (25.1) 1470
3 — 4 times/week 11 (21.6) 8( 9.5) 10(15.6) 4 (25.0) 33(15.3)
5 — 6 times/week 4(7.8) 4( 4.8) 3(4.7) 1(6.3) 12( 5.6)
Everyday 2( 3.9 2( 2.4) 3(4.7) 1(6.3) 8( 3.7)
Time of last-night meal (n=203) (hours PM.)
7< hours <8 1(21) 16(20.8) 3( 4.8) 1(6.3) 21 (10.3)
8< hours <9 8(17.0) 18 (23.4) 20 (31.7) 7 (43.8) 53 (26.1)
9< hours <10 14 (29.8) 17 (22.1) 16 (25.4) 1(6.3) 48 (23.6) 26,04
10< hours <11 15(31.9) 13(16.9) 18(28.6) 4(25.0) 50 (24.6)
Hours > 11 9(19.1) 13(16.9) 6(9.5) 3(18.8) 31(15.3)
Time of sleeping after food intake
Within 3 hours 20(39.2) 21 (25.0) 14(21.9) 2(12.5) 57 (26.5)
3 <hours <4 16(31.4) 29 (34.5) 30 (46.9) 8(50.0) 83 (38.9)
4 <hours £5 11(21.6) 22 (26.2) 14(21.9) 5(31.3) 52 (24.2) 9.58
Hours > 5 4(7.8) 11(13.3) 6( 9.4 1(6.3) 22(10.3)
No answer 0( 0.0) 1012 0( 0.0) 0( 0.0 1(0.5)
Frequency of eating out
Almost don't eat 2( 3.9 17 (20.2) 9(14.1) 1(6.3) 29 (13.5)
1 - 2 times/month 22 (43.1) 37 (44.0) 27 (42.2) 5(31.3) 91 (42.3)
1 - 2 times/week 19(37.3) 21 (25.0) 21 (32.8) 6(37.5) 67 (31.2) 14.20
3 — 4 times/week 6(11.8) 8( 9.5) 6( 9.4 4 (25.0) 24(11.2)
> 5 times/week 2( 3.9 1(1.2 1(1.6) 0( 0.0) 4(1.9)




Table 3. Dietary behaviors of subjects (continued)

) Normal .
Group Un?::ée]')gm '(\‘nozr?ﬂ weight obesity %ﬁsg (nT:;C]" 5 y>value
(n=64)

Change in eating habits during college life

Very negative 1(20) 6(7.1) 2(3.0) 1(6.3) 10( 4.7)

Negative 32(62.7) 44 (52.4) 38 (59.4) 11 (68.8) 125 (58.1)

No change 17 (33.3) 20(23.8) 18 (28.1) 3(18.8) 58 (27.0) 13.00
Positive 1(20) 12(14.3) 5(7.8) 1(6.3) 19 ( 8.8)

Very positive 0( 0.0 1(1.2) 1(1.6) 0( 0.0 2( 09

No answer 0( 0.0) 1(0.5) 0( 00 0( 0.0) 1(0.5)

Underweight: BMI < 18.5 kg/m?, Normal: 18.5 kg/m?2 < BMI < 25 kg/m?, body fat percentage < 30%
Normal weight obesity: 18.5 kg/m? <BMI < 25 kg/m?, body fat percentage > 30%, Obesity: BMI > 25 kg/m?

1) Mean + SD
2) Number of subjects, ( ) % of subjects

*kkk Significantly different af p<0.05, p<0.001 by chi-square test

™ <21A] ool AF sk thdA T AATLE] vlEo] v
E Al el nlal oo R =3k (p<0.05), <19—-20A)
o AFshs At T 4] vl&o] v Al ol Hls|
frelA oz H3htH(p<0.05).

thehgo] w7] o3k @A) A 28g Sk Wste] thetk 5
Yd';—(}]?_] o]/kl o Z/\].z;} @L} _-_o].xﬂ];].jy_ o)Al o]—— EH}\]—Z]-j]-
& 217 (9.7%) Q) WhA vhubgeka Q1A ek th A7t &
1359 (62.8%)%1 A 0= Ko} thry=2] ojrj s ojst
A e ol A5 L3to] L A W3tk Q1218193 T)

AR A AE F wIE AL A3 Table 400 A
Attt - 9 fAlEE v, A, g S sl A
FH WEE dFdel 3 1 olep 2 AFsh= tldAF 22t
53.5%, 74.8%= ‘AL 43] o)y HH 8= TZH”X}(7L
7t 46.5%, 25.1%) B} B2 210 % UEPRITE, i3
7 WEe Aol 13] mwk A sk Ak UFﬂl
T (30, 46.9%)°] Al wrEF Bekar wid 13] o] 4
sh= tidAE Fell= A7t (119, 13.1%)°] 71 wsk

AR ), xloiﬂ, 78 x]vlo] wko g SFo AF we
= HIRREE] A9 «dFdel 1-63]° AF 8k vl& (13
81.3%)°] v Al TRt 323801, i 13] o] A8t
T oA FolM 2t (137, 15.5%) 0] 78 B3k

75, U ==, 2 59 el S8 HH mEs
el 13] o)Ak A sttt Dk Ak AAQ) 28.2%
7P w2 7k, mEn el A cmjd 13] o)k A1
g AT 34.4%% 3 vlolA 718 2 vlE2 2
3T (p<0.01).

Bk T, A2 5] 7153 3 2 Wi ‘%l%‘—"‘
je12
Aty

:L;m

T (48, 6.3%) 2] Hl&o] =& Aol Q= o7 el
ol 2P} 22 JIAHE S210] A3 Rk Sk Y 13]
ol s Al 5 vlEn| vkt (87, 12.7%) 2] vl&
o] 71 =& Ago] AT 3, 2AA], FE2H T 72
F A7 NEE dFYe) 43] oA AF s A = A
A}

(173, 20.29%) 9] Hlo] 3£ Ao] ek
2 B0 R W AR 431 o1
SO S5k A vIEHIRkE (21, 32.8%)°) 7F
B A0 1503 140 431 NEE Rl
oroLt AF 1-63)" K= A F vheua
(45%, 70.4%) ) w)-go] th Al i} 3%k

4. Yoot HAL

Az bzl gt ol AL A Fetghe B A
el 84k (Table 5). WBC, Hb, Het9) ﬁ% AAE,
478, mFER|TE A el A= 2Fo 7} §llo HIREQL el A
Fo]4 07 =9} (p<0.05). RBCY] 7% Hlwlto] f-2]4 o
2 7P =900 (p<0.05) »RERRE, AAlE, 7474 oIt

AR gpdake] A 9 @A B ARES B4
T}, F ke B A Wl &alsit). 3Ed ] |
< 87.10 mg/dL3lo™, 7+ 1F] /2] 4Q1 Afol= YR A
Aotk XA FEe} F Fe| A S-S v|vro] UE A
ol vlsl 2] 02 =34t (p<0.05) . HDL -2~ HE
o] Hgke 64.90 mg/dLY I 7 7hel] -2 21 2}o]= ¢l
AT}

Az Ak 7k 715 4l
A8k Ay}, F gk B Y Héﬂoﬂ £330t 11 7)
#H 2372 GOTE - 7h %i
+ H|¥ko] 16.81 U/LZE
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Table 4. Food consumption frequency of subjects

) Normnal .
Group Un?r?:ée]']gm l;lnozrrngl weight obesity ((?]t;e]sg [nT:;C]IIE)] y>-value®
(n=64)
Rice, bread, noodle, potato, sweet potato, efc (n=215)
Less than once a week 0( 0.0)" 1(1.2 3(4.7) 0( 0.0 4(1.9 9.81
1 - 3 fimes a week 7(13.7) 13(15.5) 6( 9.4 3(18.8) 29 (13.5)
4 - 6 times a week 8(15.7) 10(11.9) 10(15.6) 5(31.3) 33 (15.3)
Everyday 36 (70.6) 60 (71.4) 45 (70.3) 8 (50.0) 149 (69.3)
Meat, fish, egg, beans, efc (N=215)
Less than once a week 0( 0.0 2(24) 3(4.7) 0( 0.0 5(23) 7.78
1 - 3 fimes a week 15 (29.4) 25 (29.8) 12(18.8) 4(25.0) 56 (26.0)
4 - 6 times a week 9(17.6) 18 (21.4) 10(15.6) 2(12.5) 39(18.1)
Everyday 27 (62.9) 39 (46.4) 39 (60.9) 10 (62.5) 115 (563.5)
Vegetables except Kimchi (n=214)
Less than once a week 6(12.0) 9(10.7) 4( 6.3) 0( 0.0 19( 8.9) 8.37
1 - 3 fimes a week 14 (28.0) 20 (23.8) 16 (25.0) 2(12.5) 52 (24.3)
4 - 6 times a week 4( 8.0 15(17.9) 8(12.5) 4(25.0) 31 (14.5)
Everyday 26 (52.0) 40 (47.6) 36 (56.3) 10 (62.5) 112 (52.3)
Fruits (n=213)
Less than once a week 5(10.0) 10(11.9) 11(17.2) 3(20.0) 29 (13.6) 6.30
1 - 3 fimes a week 21 (42.0) 29 (34.5) 19 (29.7) 3(20.0) 72(33.8)
4 - 6 times a week 12 (24.0) 15(17.9) 12(18.8) 4(26.7) 43 (20.2)
Everyday 12 (24.0) 30(35.7) 22 (34.4) 5(33.3) 69 (32.4)
Milk and dairy product (n=215) 2.06
Less than once a week 7(13.7) 13 (15.5) 8(12.5) 3(18.8) 31 (14.4)
1 - 3 fimes a week 21 (41.2) 33(39.3) 25 (39.1) 5(31.3) 84 (39.1)
4 - 6 times a week 12(23.5) 16 (19.0) 12(18.8) 4(25.0) 44 (20.5)
Everyday 11 (21.6) 22 (26.2) 19 (29.7) 4(25.0) 56 (26.0)
Seaweed (sea mustard, laver, etc) (n=215)
Less than once a week 23 (45.1) 23 (27.4) 30 (46.9) 3(18.8) 79 (36.7) 12.47
1 - 3 fimes a week 18 (35.3) 36 (42.9) 21 (32.8) 7 (43.8) 82 (38.1)
4 - 6 times a week 6(11.8) 14 (16.7) 8(12.5) 5(31.3) 33 (15.3)
Everyday 4(7.8) 11(13.1) 5(7.8) 1(6.3) 21 ( 9.8)
Fafty meat (Samgyeopsal, Kalbi, e€l, etc) (n=215)
Less than once a week 14 (27.5) 22 (26.2) 14 (21.9) 3(18.8) 53 (24.7) 6.16
1 - 3 fimes a week 26 (51.0) 36 (42.9) 32 (50.0) 9(56.3) 103 (47.9)
4 - 6 times a week 5(9.8) 13(15.5) 9(14.1) 4(25.0) 31 (14.4)
Everyday 6(11.8) 13(15.5) 9(14.1) 0( 0.0 28 (13.0)
Caffeine (coffee, energy drink, teq, efc) (n=213)
Less than once a week 25 (49.0) 14 (16.7) 13 (20.3) 4 (28.6) 56 (26.3)
1 - 3 fimes a week 12(23.5) 26 (31.0) 20 (31.3) 2(14.3) 60(28.2) 03,06+
4 - 6 times a week 5(9.8) 19 (22.6) 9(14.1) 4(28.6) 37 (17.4)
Everyday 9(17.6) 25 (29.8) 22 (34.4) 4(28.6) 60(28.2)
Greasy food (hamburger, pizza, chicken, efc) (n=211)
Less than once a week 17 (33.3) 20 (24.4) 17 (27.0) 4(26.7) 58 (27.5)
1 - 3 fimes a week 28 (54.9) 46 (56.1) 35 (55.6) 10 (66.7) 119 (56.4) 500
4 - 6 times a week 6(11.8) 12 (14.6) 7001.1) 1(6.7) 26 (12.3)
Everyday 0( 0.0 4( 4.9) 4( 6.3) 0( 0.0 8( 3.8)
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Table 4. Food consumption frequency of subjects (continued)
) Normnal .
Group Un?fgée]llg ht l[\:]ozrrgzl weight obesity ((ibjsg\]/ (nT:;C]" 5 x>-value
(n=64)

Instant food (ramen, efc) (N=214)

Less than once a week 12 (23.5) 27 (32.1) 20(31.7) 6(37.5) 65 (30.4)

1 - 3 fimes a week 36 (70.6) 43 (51.2) 27 (42.9) 8 (50.0) 114 (53.3) 16.73

4 - 6 times a week 1(20) 110131 8(12.7) 2(12.5) 22(10.3)

Everyday 2( 39 3( 3.9 8(12.7) 0( 0.0 13(6.1)
Processed food (ham, sausage, canned food, etfc) (n=214)

Less than once a week 19(37.3) 36 (42.9) 23 (36.5) 6(37.5) 84 (39.3)

1 - 3 fimes a week 24 (47.1) 31 (36.9) 34 (54.0) 9 (56.3) 98 (45.8) 9.49

4 - 6 fimes a week 6(11.8) 10(11.9) 2(32) 0( 0.0 18( 8.4)

Everyday 2( 39 7(8.3) 4( 6.3) 1(6.3) 14 ( 6.5)
Spicy and salty food (igae, efc) (n=215)

Less than once a week 10(19.6) 19 (22.6) 15(23.4) 5(31.3) 49 (22.8)

1 -3 times a week 30 (58.8) 42 (50.0) 28 (43.8) 7 (43.8) 107 (49.8) 5.27

4 - 6 times a week 8(15.7) 13(15.5) 15(23.4) 2(12.5) 38(17.7)

Everyday 3(59) 10(11.9) 6( 9.4) 2(12.5) 21 ( 9.8)
Sweets (chocolate, ice cream, cookies, efc) (N=215)

Less than once a week 8(15.7) 16 (19.0) 7(10.9) 4(25.0) 35(16.3)

1 - 3 fimes a week 18 (35.3) 35 (41.7) 28 (43.8) 5(31.3) 86 (40.0) 4.70

4 - 6 fimes a week 12(23.5) 19 (22.6) 17 (26.6) 4(25.0) 52(24.2)

Everyday 13 (25.5) 14 (16.7) 12(18.8) 3(18.8) 42(19.5)
Underweight: BMI < 18.5 kg/m?, Normal: 18.5 kg/m? < BMI < 25 kg/m?, body fat percentage < 30%
Normal weight obesity: 18.5 kg/m? <BMI < 25 kg/m?, body fat percentage > 30%,0Obesity: BMI > 25 kg/m?
1) Number of subjects, ( ): % of subjects ,**: Significantly different at p<0.01 by chi-square test
Table 5. Serum clinical indices of subjects

Group Underweight Normal Normgl weight Obesity Total
(n=51) (n=84) obesity (n=64) (n=1¢6) (n=215)

WBC (x10%uL) 6.58 =+ 1557 670 = 1.60° 7.34 + 1.89° 8.14 = 1.67° 697 += 1.74
RBC (x10%uL) 464 + 0.25% 459 + 0.29° 472 + 0.29° 486 + 0.29° 4,66 + 0.29
Hb (g/dL) 13.40 = 0.83° 13.14 = 1.05° 1324 = 1.16° 13.99 + 0.80° 1330 = 1.04
Het (%) 4048 =+ 2.01° 39.72 + 2.56° 4018 = 2.75° 41.82 = 2.04° 4019 = 2.51
GOT (UL) 21.75 + 4,00" 21.02 + 4.01 19.75 = 3.78 2150 + 6.57 2085 + 4.22
GPT (U/L) 925 + 3.37° 9.87 + 3.61° 9.39 + 3.60° 1681 + 8.94° 10.10 = 4.56
BUN (mg/dl) 11.07 = 2.01° 11.82 + 319%® 1248 = 277° 11.06 = 1.68° 11.78 = 277
Creatinine (mg/dl) 0.978 + 0.078 0.982 = 0.070 0.994 + 0.083 0.938 + 0.072 0.981 + 0.077
Glucose (mg/dl) 87.06 = 7.11Y 86.69 += 7.19 8725 = 7.44 88.75 = 8.18 87.10 = 7.29
Triglyceride (mg/dlL) 70.35 =+ 26.87° 68.11 =29.16° 77.11 +34.27° 105.88 =+ 58.67° 7413 =+ 34.37
Cholesterol (mg/dL) 17280 +24,57° 17314 +2632° 17898 =+27.44° 19631 =+ 3455° 17653 =+ 27.46
HDL-cholesterol (mg/dL) 66.02 +12.77 66.02 *=13.62 64.47 =13.79 57.19 =12.86 6490 =+ 13.52

Underweight: BMI < 18.5 kg/m?, Normal: 18.5 kg/m?2 < BMI < 25 kg/m?, body fat percentage < 30%

Normal weight obesity: 18.5 kg/m? <BMI < 25 kg/m?, body fat percentage > 30%, Obesity: BMI > 25 kg/m?

1) Mean + SD

a, b C: Means with different superscript letters are significantly different at p<0.05 among 4 groups by ANOVA and Duncan’s mul-

fiple range test
AT (p<0.05). A1 75 ¥ #]3E] BUNE] 74-¢-, vh&

Hwo] TRE A Thof] H]3l §-9)4 0 2 =971 (p<0.05) &
o] 1 HE ol o, AT v|uS F ko] vl

Sick. wbete] Zielolee vl 7 2] §12171 Hol7h 1
B skgict.
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T2 tdRE A, 2, v vIRk, vlvke] ] -
Folols w whEn|vE of/do] HA] 01442 29.8%,
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