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ABSTRACT

This study was performed to investigate the anthropometric data, serum profiles, and nutrient intakes of high school
students who are living in Seoul. Anthropometric data showed that mean height and weight were 174.1 cm and 66.6 kg
in 99 male and 161.4 cm and 54.0 kg in 116 female students. Mean BMI for male and female students were 21.9 and
22.3 kg/m’, and subjects with BMI > 25 kg/m” were 14 and 7%, respectively. Total cholesterol, HDL- and LDL-cho-
lesterol of subjects were 149.6 & 3.1, 46.4 = 1.3, 86.4 + 2.3 mg/dl for males and 169.2 £+ 3.1, 50.7 £+ 1.0, 160.9 +
2.7 mg/dl for females, respectively. Hemoglobin (Hb) and total iron binding capacity (TIBC) were 12.8 = 0.1 g/dl,
437.3 £ 7.2 pg/dl in male and 11.9 + 0.1 g/dl, 439.4 = 5.7 1 g/d] in female, respectively. Based on Hb classification,
45.6% of male and 45.0% of female students fell into anemic condition. Intakes of energy, Ca, Fe, Zn, riboflavin, and
folate were below the Korean RDA. In particular Ca (male and female, respectively, 64.6 and 64.3% RDA) and Fe
(male and female, respectively, 78.6 and 64.3%RDA) intakes were extremely low. Serum triglyceride was positively
significantly correlated with weight (r=0.22), BMI (r =0.279), waist circumference (WC, r = 0.235), triceps skin-
fold thickness (TSF, r=0.197) and obesity index (OI, r = 0.279). Hb concentration was positively correlated with
height (r + 0.387), weight (r=0.349), BMI (r = 0.191) and waist/hip ratio (WHR, r = 0.380). As for the correlation
between serum profiles and nutrient intakes, the Hb concentration was positively correlated with energy (r = 0.163),
protein (r=0.149), Na (r=0.153), vitamin A (r = 0.165), thiamin (r = 0.201) and niacin (r =0.192, p<0.01). These
result suggest that the prevalence of Ca and Fe deficiency of student is high and dietary guideline for prevent anemia in
this age needs to contain the adequate intake of energy and its related vitamins. (Korean J Community Nutrition 9(5) :
589 ~596, 2004)
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1. I 2 AT

B AFE 20019 48 44 AhETo) 248 Ex
28hd AA) SIS TR FBNES Fojo] sl
el ATEHT 2SS Bl B2 FHo =
Aol E21% S 215%] #ato] WISk

2. HIATE U MAIRR TN

RS AEAE B3l ZARISE, ZANEAY
o] A%, A%, AF, FAGH, F29 d¥H wsFE 2
Aq], 73] ol TFHAU 719 AFE FA3 AA)
A4 (Body Mass Index, BMD) & AHEslgi o, ¢t
% Fejgl o] EulE S, WHE o] 83t
Ahte] HEAMEAS 4819tk Obesity index (OD)
v (@A AF-oPIAR) /oVHAIF X 100 8] FAoF At

310}, o] A1F-E Broca ¥l 23t 717} 160 cm
o)Akl A4 {Fl(cm) — 100} X 0.9, 717} 150~160 cm<!
A9 {7](cm) — 150} X 0.5 + 50, 717} 150 cm w7l
247l (cm) — 10022 F3Hch

3. Moy A

PAAN e Bagh FIARIE 7P BAES B3 =
AR e8F) s oA AgRlon, g A9 9A] o]F
A% Aol Tl £H9AE A A3l SR
Z2H4(Hb)2 Automatic Blood Cell Counter (Sysmex
NE 8000, Toa Medical Electronics Co., Japan) & AM-
ted AAlElga 234435 (Total Iron Binding Capacity
TIBC)-& Automatic Chemistry Analyzer (Hitachi 747,
Hitachi Co., Japan)E F33Iith. % FZH2HE,
HDL-ZHAHE, 34944, ¥57 v55 q45E4
71(Ekachem DTSC module, Johnson & Johnson, USA)
£ o}lg3lq 2451917, LDL~ZeAHEL Friedwald ¥
218 o] 43| ALt (Friedwald 1972).
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2(The Korean Nutrition Society, 2000) 77327} v|1w
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ZAME BE Age] FAAZE SAS (Statistical An-
alysis System) £ ©J-83I0c}. Zh ZAFES w2t g,
B BFAE FeRy, 7 WAzt AdRaAlE 2
A3t

Y 847k9] xlo]= Duncan’ s multiple range testS
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1. ZAICHERS] LAY

ZATEAL 2167 F EEAL 993, ATAE 11699
Rov FHAFL Y 16.94, o8+ 1684130t =
AFR/dAL] RAREE Table 1ol vhehdl wie} et R5
o WEFEL oI ory BF nFa Fe] 2

Zt 1128 (54.1%) & 1329 (68.0%) 2= 713 =4 e}
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Table 1. General characteristics of the subjects n (%) Table 2. Anthropometric data of the subjects”
Male Female All Parameter Male Female
(N=99) (n=116) (n=215) (n=99) (n=116)
Age (yrs) 169 =004 168004 168 £0.04 Height (cm) 1741 £ 0.5 161.4 £ 05
Father's eduation level Weight (kg) 666+ 13 540 +0.7
< Elementary 4(C 44) 4( 36 8( 39 BMI (kg/m®? 219+ 04 223+ 16
Middie school 5( 54) 5( 45 10( 49 Triceps skinfold 18.5+ 0.7 214+ 05
High school 51(564) 61 (550) 112( 56.2) hickness (f”‘m) . .
> University 32(348 41(369 73 (360 ::{O'Sf, C"C“;“ e'enc(e (C;“) ;Z":’ . 3'2 2] o 2'2
Total 92 (1000) 111 (100.0) 203 (100.0) P crcumisrence fem e e
WHR 0.8 + 00 07+00
Mother’s eduation level - »
Obesity index (%) 1.1 +00 1.0+00
< Elementary 4( 4.6) 3( 28 7( 36 L
) BMI distribution
Middle school 11 (126) 7C 65 18( 93) »
, <185 14 4.1 21 (18.1)
High school 57 ( 656.5) 75(70.1) 132( 68.0)
o 185 — 22.9 51 (51.5) 67 (57.8)
> University 15(17.3) 22(206) 37 (19.1)
Total 87 (100.0) 107 (100.0) 194 (100.0) 28~ 249 20 (20.2) 20072
— : : : > 25 14 (14.1) 8( 69
FQ;Z?;IS nJOmeeSf Ol distribution
Minir% v 5( 53 1( 09 6( 30 <-20 6 (61 706D
Productive labourer 12 ( 12.8) 8 ( 7.6) 20( 10.0) —20--10 22 (222) 24 21.0)
Salesman 35 (372 35(330) 70( 350 -10-10 50 (50.5) 64 (56.1)
Office worker 14149 16 151) 30( 150 10-20 ARV 12 (10.5)
Administrator 5( 53 5( 47 10( 50 >20 12021 7(61)
) 1) Mean + SD
Professional 21 (223) 39( 368 60( 30.0) 2) Body mass index {weight (kg) /height (m)?}
Others 20 20D 20 19 4( 2.0 3) Waist/hip ratio
Total 94 (100.0) 106 (100.0) 200 (100.0) 4) Obesity index = (real weight — ideal weight) f/ideal wt X 100
5) n (%)
Mother’s job
Employment 47 ( 5A7) 60 ( 57.7) 107 ( 56.3) = o1 w0
Housewives 39 (454) 44( 42.3) 83 ( 43.7) 2. RS B Lol o L o
Z. A ) A X1
Total 86 (1000) 104 (100.0) 190 (1000) Table 29149} o] ZARV RIS Bt gt AF2
Monthly total income (10,000 won/month) 8h§o] 174.1 £ 0.5 cm, 66.6 £ 1.3 kg, 93g0] 1614 +
< 50 5( 60 3( 30 8( 43  05cm, 54.0 0.7 kgQ & A7 2} =9 kAA=] 3
50-100 5C 600 4( 40 9( 48 7 AY 71EAYA PR 172.2 cm, 63.2 kg@} 937} 160.4
100~ 200 24 (1289) 24(240) 48( 257) cm, 54.3 keg¥ HZHL m) YL )9} F20) © A,
200 - 300 29 ( 349) 41 (4100 70 ( 37.4) _
B2 7= E9h AFLS T . 0|7
300 - 500 012y 20200 sCen TR . ] 1‘:_ | ° 15350 ol3E 2002
= 500 00120 8¢ 80y 18¢ og ol AEA 2EEAPl theh ZAfelA #AF 174.8 cm,
Total 83 (100.0) 100 (100.0) 183 1000y  66.8 kg, 447 162 cm, 51.0 kg2 & Bt & 5(Yang &

wod, 1 o dgte FYo= 747} 7379(35.3%), 37
H(19.1%) 1}, ob=|e] AYPLS AMu|2Zo] 3592 7}
A wgka 1 ok AEF 30%, A2 15% <o)t of
e A9 Age] e B9t 56.3%2 T 43.7%°
Hj3 wBopth 715e) dg F 4L 200~300%H4e! A5
7} 37.4%2 7V 93t 1 o 100~200%Hd 25.7%,
300~500%H2 16.0%, 5003+ ©14 9.6%, 50~100%Hd
4.8%, 509+ ©]3} 4.3% woldth

2003) 2} Az} v FARE Aajol),

BMIZ} 25 kg/m? oo 2 nlnte g BEgE e
2} 14%8(14.1%), A 898 (7%) $ 20, 18.5 kg/m? w]gk
o2 AAFOE FHEe AL @ 149 (14.1%), o
2 2198 (18.4%) Stk Old)] W2 E{=2 Bd O 20% ©|
Ao ujukel sk Jxl 12%4(12.1%), 9= 73(6.1%)
Fon —20% vlgto 2 Fekl shL ¥zl 69 (6.1%),
2 78(6.1%) 2 YERth oY Asz B u Jdehae o
gAgol nla] vk v)go] ¥ Aol o, Hinkel A
o 9o} BMISF Ol Bl AdEe Hoj skl 94
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WEEAES] Judi HF FEE AR Table 3¢
Rl on], ] gt ¥1&-8 Fig. 1o JehiAd
o} @S ojshact HlEl CE A3 BE Ui
o] AFFo] fodoz Witk Hy AR £ A
2452.5 kcal, 9=} 1875.7 keal®A EA o] ¥ z+
7} 90.6%<} 89.1%°1 g3t AFFHT} o] Yol A4H
3 dokie B EF 99 <l vjell A, HjER] B, H
Bl Bg, Uolobal, vlE] C, BlEN] EQl Rog veld
o} vk Zhg, "R, o, HIERI By AR £ v)A)
A AFshe Aoz AR eH, B3 A3 ob) M3
o] 7} W& oA W BF BgogA 747t 64.6%9)
58.3%¢°ll E33ck. 2 (Kim 1993) ¥ ©](Lee 1996)9 &
ToME 2] AFZo] AR njgd AoZ AL
Qom ok(Yang 2003) 2] AFAME H 15849 o
FAA=F O] 2 AFHZ2o) 242 80.5%, 70.6%A Ao
ZAEo] Zgo| o] A7l 7Y REEI] A FFAUE
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Table 3. Daily nutrient intakes of the subjects by gender”

olE ok AFQ BEE AW £ Av 1 W) B
EATH(Table 4). WA= tldAke] 30.6%
7t BRFY 75% wtez AHsy, AAF 125%
ooz AHal= L 12% AEE Uehd oux] 7}
AR 59 AFES o Yehlz ok geEe
B AHFl B 24 A2 146.4%, 107.6%51,
oF 40% HES o] 125% oS A3 e Qo] 7
AF 2 A3 F3lo) Btk u)F JuAE AF )
oS EFsle B FE RS 99 44 33
78.6%9) 64.3%% SA LeRRTE 3 2 Gokiel dist
o AAZ 75% viRto® AFSh= v&g AE Ax
(Table 4) SI&4E2 Z 80.9%, Fe 61.8%, At 61.8%,
BIER] B, 53.4%¢° 3lldshs Algdo] 832 75% vlRke.
2 381, GeAS 24y 74.6%, HIER) B, 48.3%, 4
AL 47.4%, AR 34.2%°) sFSh= Akl AL 75%
ojgko 2 A3 3isich

ol Aol H BF Zg AE, HAL vER B,
AF A7t e 202 Yeton] oshge Jdahae
vla] o F& AFETT Heke 2oE vt o3
& AFSIME H#E3] AFHoR FAE2ZA (Lee &
1999), Aol Zed A2 5 F712 4H4F 9 A
W o]l $E7) W EAIHC) A3 EAShs AR B F
Art.

4. 8% NA A Y232 5t
tAte] EA9E-E Table 5ol Yebiith 83, 3F

Nutrient Male (n=99) Female (n=116)
Energy (kcal) 24525 + 80.8° 18757 + 0.0°
Protein (@) 946+ 35° 68.1+ 2.1°
Fat (@) 712+ 32° 541+ 2.1°
Carbohydrate (g) 3610+ 11.9° 2829+ 80°
Fiber (mg) 69+ 03° 54+ 02°
Ash (mg@) 285+ 1.2° 204+ 08°
Ca (mg) 580.5 = 30.9° 4509 + 17.7°
P (mg) 1229.6 = 45.1° 9320+ 283°
Fe (mg) 154 0.7° 122+ 06°
Na (mg) 4559.5 = 173.9° 34462 + 128.4°
K (mg) 2866.5 = 97.5° 22699 + 71.6°
Zn (mg) M9+ 05 90+ 04
Vit A (#gRE) 956.5 = 77.3° 677.1 = 359°
Vit B (mg) 16 0.1° 12+ 0.1°
Vit B2 (mg) 14+ 0.1° 10+ 0.1°
Vit Bs (mg) 28+ 0.1° 20+ 0.1°
Niacin (mgNE) 212+ 08° 156+ 046°
Vit C (mg) 89.8 + 6.2° 1070+ 86°
Vit E (mg a-TE) 150+ 0.8° N2+ 05°
Folate (xQ) 2181+ 11.0° 1800+ 82°
Cholesterol (mg) 3313+ 19.8° 2437 = 140°
1) Mean £+ SD

2) Means with different letters within a row are significantly diffe-
rent from each other at e = 0.05 as determined by Duncan’s
multiple range test

Energy

—— Male Folate 200

\ Protein

-m- Female

Vit B1

Fig. 1. The nutrient intakes percentage of Korea RDA in high
school students.



Table 4. The distribution of nutrient intake as a percentage of RDA (%)

Male Female Total

<75%  75-125%  >125% <75% 75-125% > 125% <75%  75-125% > 125%

RDA RDA RDA RDA RDA RDA RDA RDA RDA
Energy 28.1 57.0 14.9 32.8 58.0 92 30.6 57.6 1.8
Protein 12.3 46.5 41.2 14.5 49.6 35.9 13.5 48.2 38.4
Ca 746 17.5 79 809 17.5 1.5 78.0 17.6 45
P 10.5 N2 48.2 13.0 481 38.9 18.8 449 64.1
Fe 342 a47.4 18.4 61.8 29.7 8.4 49.0 38.0 13.1
n 316 46.5 219 43.5 450 11.5 380 45.7 163
Vit A 184 40.4 41.2 321 50.3 17.6 257 45.7 28.6
Vit By 26.3 34.2 39.5 23.7 443 32.1 249 39.6 35.5
Vit B, 48.3 350 16.7 53.4 39.0 7.6 51.2 37.1 1.8
Vit Bs 0.9 156.8 83.3 8.4 320 59.5 49 24.6 706
Vit C 31.6 36.9 31.6 36.1 260 389 33.5 31.1 355
Vit E 13.2 31.6 55.3 28.2 37.4 343 21.2 347 441
Niacin 18.4 439 37.7 23.7 48.1 28.2 212 79.2 327
Folate 47.4 37.7 14.9 61.8 31.3 6.9 56.1 34.3 106
Table 5. Hematological indices of the subjects by gender”

Male (n=99) Female (n=116) Normal range

Total cholesterol (mg/dl) 149.6 = 3.1% 1692 + 3.1° <240
HDL-cholesterol (mg/dl) 464 +£1.3° 50.7 £ 1.0° male 35 - 50, female 45— 65
LDL-cholesterol (mg/df) 864 +2.3° 100.9 +2.7° <130
Triglyderide (mg/dD) 84.0 =38 87540 <200
Atherogenic index” 2301 24+0.1
Serum glucose (mg/dl) 85.1 £ 09 853+ 07 70-110
He.moglobin (g/dh 128 £ 0.1° 11.9+0.1° male 14-18, female 10— 16
TIBC® (ug/dD 4373 £7.2 4394 + 5.7 280 ~ 400

1) Mean £ SD

2) Means with different letters within a row are significantly different from each other at « = 0.05 as determined by Duncan's

multiple range test.

3) Atherogenic index = (Total cholesterol — HDL-cholesterol) /HDL-cholesterol (Laurer 1988)

4) Total Iron Binding Capacity

HAHE, HDL-Z928HE, LDL-ZE2HE, 4944
EET 2T A ek oAgdaE dEtgel vl
4% FFYAEE, HDL-Zd2HE, LDL-ZHAHE &
o] fF oz ot

Hb2 & g 18 el 78 vUzell A== de
P FEA PR WA EZ A B AT
ko) B Hb2 B4k 12.81, 97} 11.89 g/diZx o8t
el fejH o A velskort 4 dEelel &3 A
o} o)|RL AV|E @ FEAYH JuAe] HEGFIEHE =
ARt A 5(Kwon 5 2002) ] A7(12.5~12.7 g/d)) 9} «I32
g o= 3 X F(Hong 5 2003)2) A7(13.14
0.97 g/dD), 81 AFAE Wdes ¢ F F(Hong &
2001) 9] AT(13.24 +£1.01 g/d)oliA] Hug gk Boh &
2 Zrolt}

TIBC% transferrin®ll 31+ free iron binding site®} &
s} gAY Aoz HE APAle wEA F7F $HGilson
1990). & AF tidxle] HF TIBCE Y 247 433.28
7} 439.44 pg/diE BAYTE Bt & S BGloH, &
A9 45.6%, o13H89] 57.3%7}F TIBC 400 uxg/dl o)
oz AR AgPow eyt & d7An: vkl o
58 oz AAE A7l A S(Kye & Pak 1993)9]
B3 2% 3484 pg/dl, AL o 3 5
(Nam & Lee 1992)°] B 118+ 3729 pg/dl, A7) oj8t
HES ggeg & o] S(lee 5 1999)0] B3t 327
pg/dl B} 90ttt o]F Ang B o FAd njs) Had
E9] Ago] A= A7} FFHUARL 443 F 2
WUzt H1¥2] Yo EAlsHs Hoz & 5 itk
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FIAFFT A9 FadAlE Table 63 2o = Ed g F9AQ ARBAE A3l vlEk CE Al9%
AR AR T AR 9¥2 F HIER CE 7:1]942:4 BE FYaAFE} TSF Allolle &9 28347 AN
€ F%as FAAQ &9 dHAEA} IR ATL o o] 58] E¥FYL L HER B3} TSF Alojels #2
A, i A GerdkE, A, ol HIER] A, HIER By, Q) &9 FBBAE BATh web JELAHBT A
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o] Flg} FELNAY
o) AT W5E AN ouix), S, ik B,
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Zok 2384 A = 0.145), oA = 0.17), H]E B,

(r = 0.178) 2 sle)Eest oe) AUPAZ B W o5
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Table 6. Pearson’s correlation coefficients between the nuirient intakes and anthropometric data

o 4T F Yort ol
Sd77h Baw Aoz Algar

Table 73 Zt}. i

Pearson’s correlation coefficient

Height Weight BMI" wc? HC? WHR TSF¥
Energy (kcal) 0.387"" 0225 0.046 0.220™ 0.149* o211 -0.182""
Protein () 0.370"" 0.229™™" 0.061 0.231"" 0136 0.239"*" -0.156""
FAT (g) 0.329™*" 0.157" 0.002 0.145" 0.078 0.160" -0.159"
CHO (@) 0.356"" 0.214™ 0.049 0.206™ 0.161" 0.178™" -0.169"
Ca (mg) 0.153" 0.131 0.077 0.106 0.072 0.10% -0.012
P (mg) 0.318"** 0.200™" 0.057 0.181™" 0.122 0.173" -0.112
Fe (mg) 0.203"" 0.139" 0.028 0.095 0.090 0.068 -0.125
In (mg) 0.290"" 0.186™ 0.064 0.170" 0.115 0.166" -0.081
VitA (1gRE) 0201 0.220™" 0.163* 0.126 0.223" -0.00) 0.047
VitB: (mg) 0.256""" 0.132 0.019 0.178"" 0.096 0.192" -0.226""
VitB, (mg) 0.251""" 0.158" 0.051 0.166" 0.164" 0115 -0.048
VitBs (mg) 0.352"** 0.233"*" 0.072 0.193** 0.157" 0.159" -0.037
VitC (mg) -0.090 0.022 0.091 -0.001 0.138" -0.127 0.072
VItE (mg a -TE) 0.292"*" 0.130 -0.007 0.075 0.049 0.076 -0.089
Niacin (mg NE) 0351 0.220™" 0.054 0.234"*" 0.119 0.256""" -0.132
Folate (2Q) 0.229"" 0147 0.043 0.097 0.078 0.081 -0.063
*: P<0.05, *+: p<0.01, #++: p<0.001
1) Body mass index, 2) Waist circumference, 3) Hip circumference, 4) Waist/hip ratio, 5) Triceps skinfold thickness
Table 7. Pearson’s correlation coefficients between the Hematological indices and anthropometric data
Pearson’s correlation coefficient

Height Weight BMI wC HC WHR TSF ol
Cholesterol ~ -0.206™" —0.024 0.093 -0.051 0.021 -0.110 0.168" 0.168"
HDL-C -0.147" —-0.195"™" -0.161" -0.209"" -0.158" -0.188"" 0.172 -0.135
LDL-C -0.182" -0.008 0.102 -0.037 0.038 -0.102 0.116 0.124
G -0.007 0.220"" 0.279™™" 0.235"*" 0.195 0.180 0.197** 0279
Glucose -0.016 0.021 0.035 0.024 0.023 0016 -0.030 -0.030
Hb 0.387""* 0.349""" 0.191™™* 0.346™" 0.181" 0.380""" ~-0.175" 0.148"
TIBC 0.069 0.079 0.048 0.10 0.064 0.097 0.096 0.041
*: p<0.05, #+: p<0.0]1, *++: p<0.001
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Table 8. Pearson’s correlation coefficients between the hematological indices and nutrient intake

Pearson’s correlation coefficient

Hb TiBC Glucose TG Cholesterol HDL-C LDL-C
Energy 0.163" 0016 -0.052 0 -0.138 -0.104 -0121
Protein 0.233* 0.038 -0.044 0.014 -0.233™" -0.177 -0.208
Fat 0.159" 0.069 ~-0.068 -0.072 -0.140 -0.022 -0.138
Carbohydrate 0.113 -0.020 -0.033 0.036 -0.079 -0.105 -0.060
Ca 0.030 0.039 -0.088 0.043 -0.006 -0.034 -0.005
P 0.149" 0.023 -0.074 0018 -0.127 -0.141 -0.106
Fe 0.056 -0.100 0.003 0.011 -0.109 -0.1M -0.074
Na 0.153" -0.040 0.035 0.078 -0.089 -0.065 -0.101
Vit A 0.163" -0.135 -0.078 0.088 -0.097 -0.045 -0.121
Vit B, 0.201"" 0.022 -0.068 -0.004 -0.214 -0144" -0.194""
Vit B, 0.053 -0.004 -0.071 0.027 -0.1M -0.022 -0.130
Niacin 0.192*" 0.025 -0.044 0.037 -0.198" -0.159" -0.180"
Vit C -0.124 0.020 0.024 0.197" -0.029 -0.098 -0.048
Cholesterol 0.025 0.056 0013 0116 -0.091 -0.043 -0.123

*: p<0.05, »x: p< 001,
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