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Food Intake and Clinical Blood Indices of Female College Students by Body Mass Index
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ABSTRACT

This study was conducted to investigate the relationships among body composition, dietary intake, and clinical
blood indices in college students by body mass index (BMI). Their body compositions were determined >y means of
BIA (Bioelectrical Impedance Analysis) method. Their dietary intake was determined using a 3-day record method and
their hematological indices were determined by semi-automated microcell counter (Sysmex F-520). Their serum lipid
levels were measured using biochemical analyzer (Spotchem). Subjects were classified as underweight, nornal or over-
weight groups according to their BMI. The subjects were 69 healthy college students aged 20 to 26 years. The average
age, height, weight, and BMI was 21.3 years, 162.6 cm, 54.4 kg, and 20.6 cm/m’, respectively. Their average consump-
tion of energy was 1693 kcal, 84.7% of RDA and their mean ratio of carbohydrate: protein: fat were 54.5 : 16.4 : 29.0.
There was no significant difference in nutrient intake among the groups except B -carotene and vitamin C. The S -caro-
tene intake was significantly higher in the underweight group. Vitamin C intake was significantly higher in the overweight
group. The mean intakes of Ca, Fe, Zn and folate of subjects were 74.8% to 83.2% of RDA. Especially, intakz=s of Ca, Fe,
7Zn and folate were lower in the abnormal weight groups. The overall mean values of the hematological indices in female
college students were within the normal range and there was no significant difference among the groups. Howzver, anemic
subjects with hemoglobin (< 12 g/dl) and hematocrit (< 36 g/dl) accounted for about 11% of the subjects. The overall
mean values of the serum lipid levels were within the normal range and there was no significant differencz among the
groups. But serum HDL-cholesterol level of the overweight group was lower than that of the other groups. LDL-/HDL-
cholesterol ratio and Al index were significantly higher in the overweight group compared to the other groups. Based
upon this study, it is necessary for college women to be educated regarding consuming more Ca, Fe, Zn, folate and less
fat and cholesterol in order to have better health promotion. (Korean J Community Nutrition 11(3) : 307 ~316, 2006)
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Table 1. Anthropometric indices and body compositions of the subjects according fo groups

Underweight (n = 10) Normal (n = 49) Overweight (n = 10) Total (n = 69)
Age (years) 21,5 04" 214 £02 207 =03 21.3 +02
Height (cm) 1623 £ 1.8 162.8 +0.7 161.7 £ 1.6 1626 =046
Weight (k@) 459 +1.3° 544 +07° 63.0 +14° 544 +08
BMI (kg/m?) 174 +02° 205 *+02° 241 +0.3° 206 +03
Soft lean mass (kg) 33.3 £ 08° 372 +05° 405 +1.1° 37.1 £05
Fat mass (kg) 105 =07° 149 +04° 201 £1.1° 60 =05
%Fat (%) 227 £09° 27.4 +05° 318 £14° 273 +05
Fat distribution (WHR?) 0.77 £ 0.00° 0.80 + 0.00° 0.83 = 0.01° 0.79 £ 0.00
Waist (cm) 618 +1.0° 670 +06° 757 +1.6° 675 =07
1) Mean =+ SE

Q, b, ¢t means with different superscript letter are significantly different among groups at p < 0.05 by Duncan’s multiple range test.

2) WHR: Waist Hip Ratio
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Table 2. Comparison of macronutrients intakes according to groups

Underweight (n = 10) Normal (n = 49) Overweight (n = 10) Total (n = 69)
Energy (kcal) 1708.7 £ 109.1" 17166 +£57.7 1670.6 £ 131.8 1693.0 £ 47.8
Carbohydrate (g) 2350+ 108 2346 = 7.7 209.7 £16.9 2310+ 63
Protein (g) 729+ 7.8 7056 + 28 629+ 79 69.7 £ 25
Fat (g) 53.9+ 6.8 552 = 28 534+ 90 547 £ 26
CHO: Protein: Fat 54.8:17.0:283 54.6:164:289 53.4:16.0: 306 54.5:164:29.0
Fiber (g) 53+ 07 606 £ 0.6 47 + 0.6 57+ 05
Cholesterol (mg) 2356 + 39.2 3114 =155 261.6 + 334 2958 £ 13.4
1) Mean =+ SE
Table 3. Comparison of nutrient intakes according to groups

Underweight (n = 10) Normal (n = 49) Overweight (n = 10) Total (n = 69)

Ca (mg) 539.08 £ 55.39" 5568.22 = 27.07 507.06 = 52.13 548,03 £ 2298
P (mg) 802,62 = 51.90 926,43 = 35.69 737.40 = 94.75 881.08 = 30.68
Fe (mg) 1294+ 145 1340+ 0.88 1065 + 087 1293+ 0.68
Na (mg) 3333.83 = 351.50 371219 = 186.13 2873.48 * 482.22 3533.52 = 160.81
K (mg) 1874.57 = 173.22 2131.80 = 98.98 1688.88 + 188.53 2028.04 = 81.30
In (mg@) 6.77 £ 040 7.71 £ 036 727+ 077 748+ 0.28
Vit A (1 gRE) 114.05 = 19.74 135,60 = 11.20 12257 = 2226 130.66 = 9.00
B -Carotene (ug) 3029.72 + 718.82° 2657.58 + 193.12% 1602.91 + 415.68° 2560.07 = 185.32
Vit B: (mg@) 1.06 £ 0.08 1.13 = 0.05 111+ 016 140+ 028
Vit B, (mg) 119+ 014 107 £ 0.04 112+ 01 1.0+ 0.04
Vit Bs (mg@) 1.77 £ 041 1.78 £ 0.09 1.66 & 017 175+ 0.10
Niacin (mg) 1257 £ 092 13.73 = 0.65 13.64 = 1.77 1365+ 0.54
Vit C (mg) 6377 = 10.37° 8608 £ 6.27® 99.99 £ 14.94° 84.86 + 5724
Folate (x @) 183.22 £ 15.05 217.09 = 14.29 194.54 = 23.25 208.99 + 10.68
Vit E (mg) 1249 = 3.59 1094 = 071 1117 = 1.96 1125+ 0.82
1) Mean = SE

a, ab, b: means with different superscript letter are significantly different among groups af p <0.05 by Duncan’s multiple range test.
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Underweight (n = 10) Normal (n = 49) Overweight (n = 10) Total 'n = 69)
%RDA <75%RDA %RDA <75%RDA %RDA < 75%RDA %RDA <75%RDA
Energy (kcal) 854+ 55" 40.0° 858 +77.8 429 785 £ 6.6 50.0 84.6 + 2.4 435
Protein (g) 132.6 + 14.2 0.0 128.1 = 5.07 0.0 1143 =144 10.0 126.8 + 4.6 1.5
Ca (mg@) 770+ 7.9 80.0 797 = 3.9 40.8 724 = 7.4 60.0 783 + 3.1 49.3
P (mg) 1146 = 74 0.0 1323 = 5.1 20 105.3 =135 20.0 1259 £ 43 45
Fe (mg) 809 90 50.0 838 = 55 53.1 665 *+ 54 80.0 809 £4.2 56.5
Zn (mg) 67.7 £ 40 700 7710+ 3.6 63.3 7272 = 7.68 70.0 748 + 2.8 65.2
Vit A (2 gRE) 89.2 + 10.0 50.0 1020 *+ 6.4 36.8 838 *125 30.0 975+ 5.1 37.7
Vit B, (mg) 1060+ 7.6 2.0 113.0 + 48 12.2 111.0 +£159 20.0 111.8 £ 4.2 14.5
Vit B, (mg) 99.3 £ 120 20.0 89.8 + 38 30.6 93.7 = 907 20.0 91.7 £ 35 27.5
Vit B, (mg@) 126.6 £ 29.6 20.0 1271 £+ 6.8 225 1M11.7 £125 40.0 1248 £ 7.0 24.6
Niacin (mg) 967 = 7.1 20.0 1056 + 50 22,5 1049 +£13.6 10.0 104.2 = 4.1 20.3
Vit C (mg) Q1.1 £ 148 500 1229 + 89 225 1428 +21.3 200 1212+ 7.5 26.1
Folate (¢ g) 733+ 60 50.0 868 = 57 55,1 778 = 93 60.0 83243 55.1
Vit E (mg@) 124.9 + 35,9 20.0 1095 = 7.1 38.8 1117 =196 40.0 1125+ 8.2 36.2
1) Mean = SE, Percentage of Korean RDA (2000)
2) Percentage of subjects consumed below 75% of korean RDA
Table 5. Comparison of NAR and MAR of the subjects according fo groups
Underweight (n = 10) Normal (n = 49) Overweight (n = 10) Total n = 69)

NAR

Protein 1.33 + 014" 1.28 + 0.05 1.14 + 0.14 127 £ 0.04

Ca 0.77 £ 0,08 0.80 £ 0.04 0.72 = 0.07 0.78 = 0.03

P 1.15 £ 0.07 1.32 = 0.05 1.05 £0.13 1.26 = 0.04

Fe 0.81 = 0.09 0.84 = 0.05 0.67 £ 0.05 0.81 £0.04

Vit A 0.89 +0.10 1.02 £+ 0.06 0.84 +0.13 0.98 = 0.05

Vit By 1.06 = 0.07 1.13 £ 0.05 1112016 112 £ 0.04

Vit B. 099 +0.12 090 £ 0.04 094 +0.10 0.92 +£ 0.03

Niacin 0.97 =0.07 1.06 = 0.05 105 +£0.14 104 = 0.04

vitC 091 £ 0.15° 1.23 £ 0.09%° 143 £ 0.21° 1.21 = 0.07
MAR 0.97 + 0.06 1.06 = 0.04 0.99 = 0.08 1.04 +0.03
1) Mean = SE

a, ab, b: means with different superscript letter are significantly different among groups at p <0.05 by Duncan’s multiple range test.
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1) B QYo T

ZAF didAbe] g Qgehs AP 3= Table 69
AABHTE Glucose, albumin, GOT, GPT, BUN, Biliru-
bin, WBC, RBC, MCV, Hb, Hctd] B¢ 55+ 25 A4
Aol &3kl 28y FAlFETl 9lo] albumingEE
ALl 35 g/dl oldrTh B 3.2 g/dl olgien A
AFT, Rt AFTo] Y802 Yl 1 9
BE Aol 3lo] 1 1ol BAA] fAdE ¢Sl

2) 9% NFE sk

AT Ak} 84 A w25 A% A= Table 7
ol ANEFLL. TG, FZYAEE, LDL-Z928E, HDL-
FZYAHEY BF FEE 755 + 4.8 me/d], 1757 +
3.8 mg/dl, 102.3 +43mg/d1 58.3 + 2.2 mg/diZ 2%
n)3 29 ZYAHE 722 7A(NECP 1993) ¢llX A
AlgE A 9ol #6}212111 AANFE, 4, FAFT
ol frode gl =3 A¥nAge] 93T #A el

Table 6. Comparison of clinical indices according to groups

AMEE 7 LDL-/HDL-ZH|2H & v]&3, 59733}
A=) AIAG B3 NCEP (National Cholesterol Educa-
tion Program, 1993) oA A|A|g+ 3.50]5}, 4.00142 3
& Faloy AT T AAFTE, Al vl
& FojHor Fgton, 53, AAFT) AAFTET
20 & TAE Btk k£t % HDL-FH2HE 3

5 AY BAFTAM 47.3 £ 6.3 mg/diE AAF
7, AT 60.6 = 3.4 mg/dl, 60.7 £ 2.7 mg/dlel] H]s|
worot BAIA FAE JERA] gkt

1z

B A7 oo thtoz BMIY) Be Aol 4
Bl AYFEH EA1E Folo] BMIY] me ok
 Aesh Al WA F%e 2ASAA S,

1) NAIE % AYE 2
%

2 72 WA HE BMIE $EAS Az

Overweight (n = 10)

Underweight (n = 10)  Normal (n = 49) Total (n = 69) Normal range
Glucose (mg/dl) 88.8 £ 2.1" 860+ 1.3 81.8 £ 4.7 859 £ 1.1 <110
Albumin (g/dh 44 +£01°( 43£01°(7) 3.2 £ 0.6°(5) 41 £13(13) >35
GPT (IU/L) 123+14 105 £0.2 11.6+£10 109 £03(0) <33
GOT (IU/L) 155 £ 1.7 () 141 +£05(C 1) 147 £1.7 () 144 +05( 3) 10~27
BUN (mg/dl) 11.6 0.8 11.4+04(6) 11.2+1.2@) 114+04(9 8~20
Bilirubin (mg/dDh 06102 07£00(7) 0.7 £02(2) 0.7 = 0.0 (10 02~10
WBC (cell/ub 6.8 =07 (3) 64+03(7) 57 £07 (1) 6302010 53.5~-9.0
RBC (cell x 10°/ul) 50+ 28 (2) 4.6 +0.1(18) 4403 4.6 £ 0.1 (21) 4.2~85.7
MCV (fl) 95.8 + 2.8 (6) 95.0 = 1.0 (20) Q4.4 + 1.6 (4) 94.4 = 0.8 (30) 82~96
Hb (g/dbh 14.6 £ 09 13503 (7) 137 £1.0 () 137 £03( 8 >12
Het (%) 479 £32 () 426 £1.2( 6) AN.6£320M 433 +£11(8) >36
1) Mean =+ SE

(' ): abnomal subjects

a, b: means with different superscript letter are significantly different among groups at p < 0.05 by Duncan’s mulfiple range test.
BUN: blood urea nitrogen, WBC: white blood cell, RBC: red blood cell, MCV: mean cell volume, Hb: hemoglobin, Het: hematocrit

Table 7. Serum lipid profiles of the subjects according fo groups

Underweight (n = 10) Normal (n = 49) Overweight (n = 10) Total (n = 69)  Normal range
Triglyceride (mg/dl) 80.1 =+ 149" 735 £50 80.2 +185 755 +4.8 <200
Total Cholesterot (mg/dl) 170.7 £11.9 177.7 *+43 170.9 =105 1757 +3.8 <200
VLDL-Cholesterol (mg/dl) 161 = 3.0 147 £10 160 = 3.7 151 £1.0
LDL-Cholesterol (mg/dl) 940 +108 1029 =53 1076 = 9.8 1023 +43 <130
HDL-Cholesterol (mg/dl) 606 = 34 60.7 =27 473 * 63 583 *+22 >35
LDL/HDL 1.55 = 0.14° 2,03 +0.18* 333+ 1.20° 215+ 0.22 <3.5
Al (Atherogenic index) 1.84 = 014 2.30 £ 0.19° 371+ 1.22° 243 £ 0.22 <4.0
1) Mean % SE

a, ab, b: means with different superscript letter are significantly different among groups at p <0.05 by Duncan’s multiple range test.

HDL: High density lipoprotein

LDL: Low density lipoprotein; Total cholesterol- (VLDL-cholesterol + HDL-cholesterol) by Friedwald equation
VLDL cholesterol: TG/Sby Friedwald equation, Al: Atherogenic index: (Total cholesterol-HDL-cholesterol) /HDL-cholesterol)



AE e & Kim 5(1998)9) 22.6 + 3.1 kg/m*E
o} dgton), A7|1A A (Lee 2000) AL dtos %
AR AT 204 * 2.3 kg/mP9= B]ES A0 F FAME
ek 3 o) 2001d FUA% - JgRARE 20~29
A oi=ke] BF BMI 21.4 kg/m® Bk o7k W Fx0]
o}, 2 Aol BMI #¥& 22 % 7|5& 243 Yu
& Lee (2004) 2] 479l vins] & of A4 67%Ect
=Y, AAFST 26%ET @Yor JAFET 8RHT
FRjolth, K 2lA] ASXE v L B BMIE &
gl &3t B AAEES ZAEAQ 13~23%F
ol 27.3%2 ozt AFHoiel £3190tHLee & Nieman
2002). 53] Be A9 Hit AAEEo] 27.4%= ©)
= A2 AUAES] S AT Goiy AxYE B
2 ulZnlnle] SFEE gt goy o mhEn|e
ETRE 25wy Jopdd £% 18y SEREE B
o) g Aoz Alsgt) webA vinke] ¥ Z)Eed o
o A2 F2F vl e A g4Ed A7 Ze
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2) Alojy AH

A GRS FE ovR] AH B 7EE
(2004) & A7ETH Hokom B - Ju]RF(2003) ) A
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294 o4zke] ol x| AHFH I 1,887.2 keal BT} 4433] B
< Ao AT B3] HAAFTe ] e
7 7ol Hlgkd F4A8A Aol opul oA wWigith
g ojoki o A& % BMIo wE F 7 FeFg A
o|§ Holx ggton} vrskE - el o Ak AdFH]
&2 Q) JAAFFATA A1 2000) & A&
65 : 20 : 159} 2001 FRA7 - FURARY] 22 AHY
9] 63.8 : 14.9 : 2148} vl A &3HEe] AdHe W
Ake] AFHE olF EF3Th 53] HZ d=l JHFVIE
(The Korean Nutrition Society 2005) oA @&dokAi
2] AR HAH] & (acceptable macronutrient distribution
range) = FAsGet @rstE AFHAYYE 55~70%
2 Asglon ofd AR AFHS seHTBA 55%%
Hl3HA At 2ev A% APAHAM = 15~
25%F A= on B didals A EARA 25%5
2%k o2 Atsdh A4 A Ha AL 57
g2 2 2001 AT - dUxALe] 7.3 gt} A s}
I ARk =g 2 A7k B FEAHE HHF
o] A3s| otk webd 2 AT oAk A A
FU2HEY 37 FoH HRade) RS A4t

Lol 3%

234 453 313

H1u o} o) BReE £(2004) Y oIS thteZ &
AT Ay ZUAEEY AHFE =31 HoldH
29 A FE2 E2 22 ARE HolFy ) o]d A4
g Bt A&HdE 85 FY2HE FRE Y 9,
uetr nZHAHEES, IXEF, AFEAA A, ¥
T 9ud T RS e SR AT 7heol
Acts 3K Conor & Conor 1997; NECF 2003).

AA odAe] 2y 19 HHFHHHE 2001 I
7 QEEALY] 20~294] 937k Z 69.9%, Q) 172.8%
o} vz Al 2o AH% =3 A2 AFER WA JE
vk 2t Q1o) AFulgo] 1 1.60% $2juet A9
BF AZFNIEY 1 18T 2 Ao veideh 53] &
AE7} X E o]F= 20~35A4 ZEs BEI} Q9
ot A3HE 23719 SohEEe] glo] | == glom oA
7ol ZE A TV o] AERESE s F
T ool =20] ®tk(Yang 5 1989; Yeng 5 1998).

3t olF oY Ay ZEY HHTEH I AE
o] AFHFZo] FAZ Ho ok Hd HE AHHAFE 4
TGS AF AAugE ez ¢ v A+ (Chung &
Chang 2002)°1X9] 63.7%8Ec}t ¥ 3o} &3] 3}
AFTe) A AeAdd F5o] ATl

UEFY o AFHS WHOY A3 2,000
mgolBtRTE & Z 07 ol AA He et Agsd
T HZ 7 AEY AH STt 7= v A
ol dlolz & & it webx &
A M JEF o] 2 JAEY
Rolct,

Aol oA AdidES] HlER! CY B —carotene
AJetaes BMIel WE F%¥2 AAZlE IA Aelrt
ot Aoz ool FokdH Al EAHEE
o] Q&S RoIF: B3] A FeAElE YERS
HJHH, Zedt FEY HHAFFOE Qg o8 7R &

WASEL SIict meba oo FHE ot ge o

APt A GRE FFEATE PR
saiolch 1ot 8% 29N FAZFTAN g8 F 7
of Histel ROz et ole HAZFTAA oA
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g A e) FBo] 7P w3 A TRl g A
F4%t}, =3 Hb 12 g/dl v} SnE a3 E 36%
¥z #9FE " (Ministry of Health and Welfare
1249 11%7F R18el| £3191t) ol 2001 =
FEAES] 20~29412) W1E FEE 11.1%9 2
oIk AL Bg EAe 27t &Ao] HiEe
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AW 7] 7%l 4 &2 FFE A2 53] AY7A
o F%E vx zgel digt AYHE o FEFd
AFe] A3 7k A Fgol 22 @ AEY 43
Z7 Aok & Rojth(Chung & Chang 2002; Chung 2005;
Beaton & 1970; Lee 5 1997)
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Algk 71E219] A §8t5ion ouils didez
& o A7 (Kim 5 2003)9) 188.4 + 5.7 mg/dl Boh
ok, Kim & Paik (1994) 9] |49} Hong £(1993) ¢l
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mg/dl Brh= 9t =3 200 mg/dl o AAHHSIES
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ZY2HE S5 9A A6 3190 A ud=}
9] 23.2%7} 160 mg/die]dQ) Re g Vbt =dt &
ZY2HE LDL-ZPAHE 5= BMI AAZA
24.5%, BMI 813424 20%7F AAPEAE Hojd A
°2 Yehdt HDL-Z8AH 29 H7 55 e
oz 3 o2 I3 (Kim 5 2003) B} H@gton] E3)
FAF T R #4712 50 mg/dioldEct B
gttt ol W HDL-ZEAHE S s Hase] 93
£910] & 4 JUthNIH 2002). AFE+= AAEHA] gkgtont
£ d7elx BMIsH 83X A Jads A0 2 2
7 7]1&9] thE A7elA et BMISH LDL-F# A
S92 FA3Q ok AuaA, HDL-Ze2H 23 29
AR R e KIm 5 1998; Wattigney 5
1991). ol ZAMRL 71 H7) SR AAX Y F
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1) AT ddRre] BEds2 21.34], BH 71 162.6
cm, B AFL 54.5 kgol 2, B¢ BMIE 20.6 keg/m?
olltt. el 71%, AAFTH HAlETol 2 14.5%
ok AF, BMIL, 5%, A, AR, AAYE 5
A, s Al & el 5248 27 3Rl
o BAFE, AL, AAFT €28 =4 v

2) AL AL H ouA A 1,693.0 kcalZ
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2 AT, B SrEtE, o, Ao HHulgo)
5451164 :29.022 &r3tEe] 437t w1 Age] A
FH7F BN ERYG 2 o2 Ao
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