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Comparison of the Dietary Pattern, Nutrient Intakes, and Blood Parameters
According to Body Mass Index (BMI) of College Women in Seoul Area

Kyung Soon Choi, Kyung Ok Shin, and Keun Hee Chung'r

Dept. of Food and Nutrition, Sahmyook University, Seoul 139-742, Korea

Abstract

The objective of this study was to investigate the effect of obesity on health by analyzing the factors which
are related to obesity through the questionnaires on the dietary pattern, nutrient intake and physical
measurements. The subjects, 419 college women aged 20 to 24 year-old, were randomly selected from Seoul
and data were collected during March to May, 2008 and classified as under underweight, normal weight, and
obesity groups according to BMI. However, weight, skeletal muscle mass, body fat mass, fat free mass,
percentage of body fat, and waist to hip ratio showed significant differences among all the groups (p<0.05).
In the obese group, 77.8% ate fat-rich foods such as galbi and samgyopsal more than two times per week,
66.7% ate vegetables other than kimchi (p<0.05) as compared to the underweight and normal groups by mini
dietary assessment (p<0.05). The cholesterol intakes of the underweight, normal weight, and obese groups
were 164.67+114.52 mg/dL, 143.31+£99.58 mg/dL, and 121.92+54.91 mg/dL, respectively, and the obese group
had a significantly lower intake than the other groups (p<0.05). The serum total cholesterol levels of the
underweight, normal, and obese groups were 177.04+26.36 mg/dL, 189.46+29.05 mg/dL, and 170.00+12.75
mg/dL, respectively, and the obese group showed lower total cholesterol level than the other groups (p<0.05).
The triacylglycerol level of the obese group (132.00+64.60 mg/dL) was significantly higher than the other
two groups (p<0.05). The HDL-cholesterol levels of the underweight, normal weight, and obese groups were
51.92+9.39 mg/dL, 59.20+ 13.53 mg/dL, and 43.00+8.98 mg/dL, respectively, showing that the obese subjects
had significantly lower HDL-cholesterol levels as compared to the subjects in the other groups (p<0.05). The
HDL-C/LDL-C ratios of the underweight (0.52+0.45) and normal weight (0.59+0.23) groups were higher than
the ratio of the obese group (0.41+0.06). Total cholesterol were positively correlated with LDL-cholesterol
(r=0.768, p<0.01), but triacylglycerol were adversely correlated with HDL-cholesterol. In conclusion, our
results show that college-aged women in Seoul should be encouraged to amend their overall dietary habits,
make a dietary plan that fits their individual needs, and maintain an effective exercise schedule.
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Table 1. Individual health habits and concerns of college women
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Body mass index

Underweight  Normal weight __ Obesity Towal P Value
Very often 9(18.8)" 38 (79.2) 121 48 (11.5)
Interest Sometimes 95 (27.9) 242 (71.0) 4(1.2) 341 (81.4) 5
in health Almost never 7(23.3) 19 (63.3) 4(13.3) 30(7.2) 0.702
Total 111 299 9 419
A good rest & sleep 28 (26.9) 74 (71.2) 2 (1.9 104 (26.3)
Regular exercise 39 (26.5) 102 (69.4) 6 (4.1) 147 (37.2)
Regular meals & taking nutrition 33(28.2) 83 (70.9) 1(0.9) 117 (29.6)
A key Prohibition of smoking & drinking 2(182) 9 (81.8) — 1128 07512
to health Supplement intake — — — —
Obesity measurement 3(18.8) 13 (81.3) — 16 (4.5)
Total 105 281 9 395
Yes 22 (20.4) 84 (77.8) 2(1.9) 108 (25.8)
Exercise No 88 (28.4) 215 (69.4) 723 310(742) 0243
Total 110 299 9 418
1~2 times/W 12 (23.1) 40 (76.9) - 52 (48.1)
Frequency 3 times/W 7(233) 22 (73.3) 133) 30 (27.8)
of weekly 4~5 times/W 2(10.0) 17 (85.0) 160) 20 (185 (6367
exercise Every day 1(16.7) 5(83.3) - 6 (5.6)
Total 22 84 2 108
<30 minutes 8(24.2) 25 (75.8) - 33(30.6)
Duration 30 minutes ~ 1 hour 11 (21.6) 38 (74.5) 2(3.9) 51 (47.2)
of daily 1 hour ~ 2 hours 3(136) 19 (86.4) - 22 (20.4) Q%
exercise >2 hour - 2 (100) - 2 (100)
Total 22 84 2 108

‘”N (%6): number of students, the relative % of students.
INS: statistically no significant difference at p<0.05 by xzftest.
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Table 2. Anthropometric characteristics of subjects by BMI

ox,
ok,

Body mass index

Variables Underweight Normal weight Obesity p-value
Height (cm) 159.74+67.99” 162.07+£4.99 158.83+5.90 Ns?
Weight (kg) 44.40+11.07% 54.02+4.85 68.02+7.69° 0.01%
BMI (kg/m?)" 16.50+4.32° 20.56+1.49° 26.89+1.49° 0.05"
Skeletal muscles mass (kg) 12.90+7.75° 19.94+2.10° 21.95+2.47° 0.0001”
Body fat mass (kg) 892+5.43" 16.34+3.30° 26.33+6.23° 0.0001”
Fat free mass (kg) 25.86+15.41° 38.46+3.23 41.48+3.62 0.0001°
Percentage of body fat (%) 19.38+11.84* 29.59+4.04 38.45+3.50¢ 0.01” )
Waist-hip ratio 0.58+0.34 0.81+0.03" 0.90+0.02" 0.0001”

‘”BMIZ body mass index (kg/m?).
“Mean+SD.

YValues with different alphabets were significant different among groups at p<0.05 by Duncan’s multiple range test.

i”NSZ not significant.
YSignificant at p<0.05 by ANOVA-test.
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Table 3. Eating habits stratified by BMI underweight, normal weight and obesity in Korean college women in Seoul area

Eating habits Underweight Normal weight Obesity Total p-value
Regularly 11 (40.7)Y 16 (59.3) - 27(6.4) )
Meal times Sometimes 55 (24.1) 170 (74.6) 3(1.3) 228 (54.4)  0.959”
Irregularly 45 (27.4) 113 (68.9) 6 (3.7) 164 (39.1)
Every day 36 (27.9) 88 (68.2) 5(3.9) 129 (30.8)
5~6 times/week 19 (24.1) 58 (73.4) 2(2.5) 79 (18.9) '
Breakfast 3~4 times/week 16 (21.1) 60 (78.9) - 76 (18.1) 0.360”
1~2 times/week 18 (25.4) 51 (71.8) 2(2.8) 71 (16.9)
Not at all 22 (34.4) 42 (65.6) - 64 (15.3)
Reason Too busy 55 (25.5) 157 (72.7) 4(1.9) 216 (57.6)
of skippin Due to previous overeat 1(9.1) 10 (90.9) - 11 (2.9) 0.4407
D‘? & Hate to prepare 6 (18.8) 26 (81.3) - 32 (85) '
mea Oversleep 37 (31.9) 78 (67.2) 1(0.9) 116 (30.9)
Almost never 26 (28.6) 62 (68.1) 3(3.3) 91 (21.7) '
Overeating Sometimes 71 (25.8) 199 (72.4) 5(1.8) 275 (65.6) 0.6387
Often 14 (26.4) 38 (71.7) 1(1.9 53 (12.6)
Almost never 15 (21.4) 52 (74.3) 3(4.3) 70 (16.7)
Eating -out Sometimes 58 (34.1) 109 (64.1) 3(1.8) 170 (406)  0.096”
Often 38(21.2) 138 (77.1) 3(1.7) 179 (42.7)
Almost never 16 (26.7) 43 (71.7) 1(1.7) 60 (14.3)
Snackin Once 60 (25.9) 169 (72.8) 3(1.3) 232 (55.4) 01642
£ 2 times 20 (23.8) 59 (70.2) 5 (6.0) 84 (20.0) '
>3 times 15 (34.9) 28 (65.1) - 43 (10.3)
Unbalanced Almost never 18 (30.0) 41 (68.3) 1(1.7) 60 (14.3) )
eals Sometimes 61 (28.2) 152 (70.4) 3(1.4) 216 (51.6)  0.469”
Often 32 (22.4) 106 (74.1) 5(3.5) 143 (34.1)

‘”N (%): number of students, the relative % of students.
INS: statistically no significant difference at p<0.05 by xzftest.

AA ARyl B &L 167~21.7% 2 ZALH AT 749 FoshA ETHP<0.05). T3 Al 7 3holl 23 xol=
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23 AP H S-S 143% 2 A ZAME AT APAT FuF AHsE =g3te 97t 565.6%2 AA T
(2628)1 1 B 2218 A9 7Y dAgo] o} vjiiE Aol vla fFstAl = th(p<0.05).
S A7) 93 AL S v Lo =um Busigh A HI RO A ofo]2=a ol AL, iS5 E F 23] o]
Aol AeE <A &R Frr>1 wEt A LHAE 60 Ao E HE A 11L1%Z 23] ZM]?HL«] 36.1%
W 143%Q01, WAL <AFEIg>E HS % 14379 34.1% o Bl F3tA I THpP<0.05). 2 A3 A 7(7,26,29)
U = oA B 30~-4049) M AT HAo H W, 3
SR, A 8 SRS 5 gol AASHAT, v cljgel
Aldst H} Ao rrow 2R A7} Egton B3] 2149
AuE A7k ARE AARAEe. D, S FAF g0 mpze) 4AzRo) sl 2us @ v Fo A1)
(o: 272E, 2Z4)S & vd ) o) HEd= HlE 2o A7 =o Aoz AP B AT A 3
2 AAFTo] 234%, vl 333%E HIo F94410 7} AtE APAT(72629)8 ATs} 2pol2 BT} B3
Aels WAL HF7, A, G, F 52 A EAT A p gag zauaRs 3 A0 dUYEe A 2a2
PHEFER HE AR e FAH] AOIE ROV BIL ) vpme)g spum, 2149 4R AAStE 97 4@
o AAF T &le dUAES S/, A4, ¢F 59 Aoz AlmHTh
ol AFe HF(234%)% HY 2 HIF29 4H
(37.83%)E ®ol ste A¥s BEAch 2o g4, 24 SN EIt
T Aol L S/E F 28 o) e AU AAFT ZAMNAATE Y] A FR o] mE Al o] oA HA
Ne 153%@:41 whal Blubo A 77.8%2] Aol §-Fo F2 Table 49 2tk 9= AHAFS AAFTTol 1162.79

A2 G Aoz ur% o (p<005), AX] D A2 A +768.91 keal, Aol 1167.05+81551 kcal, Hlgko]

Ab wjubch BE Bl S HlukEo] 66.7%2 THE o] wla] 131622482105 keal® Al 7 7roll §ol8 Xpo]E YA
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) ) @ Underw eight
Milk & its products daily I Normal weeight
[ Obesity
Meat. Fish, egg, soybean etc, daily
High fat meat, more than 2 times per w eek "
= ] 77.8
g 28.8
a Fried foods, more than 2 times per w eek — 36.8
% Kimehi tabl | 5%
g imchi, vegetables, every meal | 36.1 -
<
% Fruits & fruit juices, daily H 37|'i4.4
= Ice cream, cake, cookies, carbonated drinks as snack, —ﬁﬂm 1
more than 2 times per w eek TT.T '
27
3 meals a day, reguarly .4 333
Variety of food 21.9. ) Fig. 1. Comparison of dietary
| ] 556 patterns among college women
0 10 20 30 40 50 60 70 80 90 analyzed by min dletary
assessment.
% of adults *Significant at p<0.05 by x°-test.
Table 4. Nutrient intakes calculated by food frequency questionnaire
Nutrients" Underweight Normal weight Obesity p-value
Energy (kcal) 1162.79+768.91” 1167.05+815.51 1316.22+821.05 Ns?
Carbohydrate (g) 157.41£102.16 160.17+£108.32 159.79+123.97 NS
Protein (g) 44.75+31.35 40.69 £ 28.70 48.30+24.19 NS
Fat (g) 29.14+23.48 28.99+£23.58 2790+17.73 NS
CHO : protein : fat ratio (%) 56.5:16.2:27.3 56.3:16.6:27.1 57.9:16.3:25.8 -
Vitamin A (ng RE) 566.76 +495.03 582.66 +452.90 496.10+459.52 NS
Vitamin B; (mg) 0.94+0.82 0.92+0.90 0.82+0.40 NS
Vitamin Bz (mg) 0.79+0.59 0.90+0.76 0.85+0.46 NS
Vitamin Bs (mg) 1.57+1.43 1.73+1.55 1.47+0.89 NS
Niacin (mg NE) 11.20£8.22 11.68+9.44 10.16 £4.63 NS
Vitamin C (mg) 97.56+78.08 95.79+71.63 78.72+£51.67 NS
Vitamin E (mg o-TE) 8.14+7.34 9.21+8.47 7.86+5.60 NS
Folic acid (ng DFE) 151.06 £103.49 164.10+112.84 21759 +112.77 NS
Calcium (mg) 322.05+250.50 290.91+211.37 371.60+254.99 NS
Iron (mg) 8.14+£552 8.661+6.20 9.91+5.87 NS
Zinc (mg) 7.24+6.67 7.65+6.68 6.92+4.19 NS
Phosphorus (mg) 608.19+403.26 635.19+460.63 806.07+43.81 NS
Sodium (mg) 2516.67+1975.93 2704.67+2000.68 3238.86 +2040.72 NS
Fiber (g) 794+6.72 10.95+8.95 14.42+13.75 0.004
Cholesterol (mg) 164.67+114.52*" 143.31 +99.58" 121.92+54.91° 0.05

YKDRIs: Dietary Reference Intakes for Koreans, 2005.
?)MeaniSD.
PNS: not significant.

YValues with different alphabets were significant different among groups at p<0.05 by Duncan’s multiple range test.
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)l ztel= AT EFE A4,
Frad FAe AAFTTH BT
S HAAR Fo Q) Aol=
ST, BT B HIRET A gk
QA FFEFAIF(A4 20~294)(18) T HeF <2l 580
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tZad 99 ¥7)do|
. e YEES Fol Q% ATAS RA 83 2

# 4 59 AR Ul AnFOEA SuE JFHAS
=S Bz, AWSES FEsoF A}

Bl B A E RT B JERAEE 20
~204)(18) & FEHAF 25 gol A E VHE 572
BAOH, Lee 529 ATl RIF 155 g ThE %
8 BA BeA g Yol HRaE T B

stAl AT de AL E e Afirt Bol §iE
AiF D ALdF AHAE go] BFslof & A= AR
At

e 2~HE AHFS AAFTTol 164.67+11452 mg, 3
0] 143.314+99.58 mg, HlTHo] 121.92+54.91 mg=E H]
T A B 215 B YTH(p<0.05). A3 A(2,38)00 A
HYAA s=o HZ8AA S uHste ZHzHE
3 200 mg ©]3tE HHIES 4% stal glom, AlA
B e FH28HE 43S 100 mg/1000 keal =

19 300 mg mRre g AR YrhR9). Wb B A
FAES] FH4HE JHFLS 200 mge =93] gkol
B & A HA &S AeE AlRHY

4

m{o rr

) 3".: rlr

AA s HEF4e A 450~471(x 10%uL) & T+ ZF

of frolgt Aol HolA] o, NP FTE ATl

6.45+1.42(x 10%/uL), Hlvkzo] 8.08+1.44(x 10°/uL)& H]
oA = F£XE HATHp<0.05).

FEY2E =S AAFTTFol 177.04+26.36 mg/dL, B4
0] 189.46+29.05 mg/dL, Bl¥kzo] 170.00+12.75 mg/dL
2§23 2ol & By om vk Hls] HATl A &
A5 HAth Lee(d0)= g oA 9] Fd2HE H45A
1735+80.0 mg/dLE B 13t90 1, Lee 5(2)9 AT
Me JetgdYg Ao Fe2HE FX7) 18771340
mg/dL, A& Fo] 175.9+315mg/dLE A3ty B1
St Th A AT (11,4000 A4 B o] dA Tl A 10% A5
o] F7}shd AHA A Fxol Wyt Yelun, A F 720

ueg} 29 28 =3 LDL-cholesterol®] ZFAgtthal sk

i

o Zd 2B vnele AUED Y Bie] Ee A
wA 2B FLH AYAAE LeiA ATHQ),

FARAAL FA= Xixﬂw:rL(82 13+£29.84 mg/dL)3 g3
T(80.62£41.38 mg/dL)ol A= <3k 2Fo]7F QLA gt H]
"o A= 132.00+64.66 mg/dLi o F ol Hls] uf$
=2 £X2 Yehl Atk HDL-cholesterol A A % o)
51.92+9.39 mg/dL, A o] 59.20+13.53 mg/dL, BT+
o] 43.00+8.98 mg/dLZ A AT A atol vls)] vlvk
A §ostA Ee £XxE B Yrtt LDL-cholesterol& Al
T 7o F2l3t Aol HolA gk A% HDL-C/LDL-C
(ratio)= A AT T(0.52+0.45)3 7F(0.59+0.23)°] 43|
vl ko) A 041 +0.06 mg/dLE S4T} Aol A S thate
2 % Kim 5UDY dAFolA A | FAHALY s
139.4+85.3 mg/dL, Fd2=HE2 181.6+28.9 mg/dLo] %]
© 1, HDL-cholesterol 5=+ 45.3+104 mg/dLZ & A+
o Hiws) & W FAAL] FE7F £ AT Fdate] v
o 2x2 Byt 2L Ao 3 A AT(42-46)

X BH 28 EFolv FAASES Y-S W HDL-

SJOHA{ A} cholesterol2 %7}A]7] 11 LDL-cholesterolS ZFAaA|Z1 02
AAZT, A, vk @9 A A3k Table 59 A doll 2 AAte] G v A WY A3 o T3
Table 5. Blood parameters of the subjects stratified by BMI
Parameters” Underweight Normal weight Obesity p-value
RBC (x10%uL) 450+0.317 451+0.29 471+0.18 Ns?
WBC (x10%uL) 6.45+1.42" 6.31+£1.52" 8.08+1.44" 0.05”
Total cholesterol (mg/dL) 177.04426.36" 189.46 +29.05° 170.00+12.75° 0.048”
TG (mg/dL) 82.13+29.84° 80.62+41.38" 132.00+£64.66° 0.05”
HDL-cholesterol (mg/dL) 51.92+9.39™ 59.20+13.53" 43.00+8.98" 0.05”
LDL-cholesterol (mg/dL) 104.96+22.21 106.72+ 2557 105.75+11.87 NS
HDL-C/LDL-C (ratio) 0.52+0.45" 059+0.23° 0.41 +0.06 0.05”
Al 2.49+0.69" 2.31+0.69 3.05+0.66" 0.05”

YRBC: red blood cells, WBC: white blood cells, TG: triacylglycerol, HDL-cholesterol: high density lipoprotein cholesterol, LDL-cho-
lesterol: low density lipoprotein cholesterol, AI (Atherogenic index)={(total cholesterol —HDL-cholesterol)/HDL-cholesterol}.

YMean + SD.

YValues with different alphabets were significant different among groups at p<0.05 by Duncan’s multiple range test.

f)NSZ not significant.
YSignificant at p<0.05 by ANOVA-test.
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Table 69 AASIAT FEZ#2=HE-2 -2 HDL-choles-
terol(r=0.540, p<0.01) ¥ LDL-cholesterol(r=0.768, p<0.01)
I Ho] ATIAE BAoH, T2 HDL-cholesterol
I o] ATIIAA (r=-0.250, p<0.01)E R Y} Kim 543)
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Table 6. Correlation matrix of anthropometric measures
and serum lipids

Variables Total TG HDL-C LDL-C
cholesterol

TG 0.132 - - -
HDL-C 05407 02507  —

LDL-C 0768 0072 0045 -
BMI 0.020 0022 0012 0001
Percentage of body  0.041 0060 -0033  0.066
fat (%)

WHR 0038 0018 0038 0012

"p<0.05, “p<0.01.

TG: triacylglycerol, HDL-C: high density lipoprotein choles-
terol, LDL-C: low density lipoprotein cholesterol, BMI: body
mass index, WHR: waist-hip ratio.
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