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ABSTRACT

The nutritional status of middle-aged overweight and control normal subjects were evaluated for the purpose of provi-
ding the background information of the degenerative disease control. A survey was conducted with 293 healthy subjects
(121 males and 172 females) between the ages 40 — 64. The average BMI (body mass index) of male subjects was
24.5 £ 2.75, and that of females was 23.5 & 2.87. The average values of WHR (waist-hip ratio) were 0.88 % 0.04 for
males and 0.82 * 0.07 for females. The normal BMI group (BMI 18.5 — 22.9) comprised 28.9% of males and 47.1%
of females. The percentage of overweight subjects (BMI 23 — 24.9) was 26.4% of males and 30.8% of females. The
obese group (BMI> 25) was 44.6% of males and 22.1% of females, showing the greater rate of obese state among male
subjects. The average energy intakes were 76.6 = 14.9% for males and 77.8 = 12.6% for females, protein intakes
were 108.0 * 24.6% for males and 111.2 + 22.7% for females of the RDA levels. The average intakes of other nutrients
were above the 75% of RDA levels except calcium. The average nutrient intakes of the three subgroups according to
their BMI values were not different for both males and females. There were weak correlations between obesity and
blood biochemical indices. There were positive correlations between BMI or WHR and hemoglobin, hematocrit, fasting
glucose, total cholesterol, triglyceride, AST or ALT. There were negative correlations between BMI or WHR and HDL-
cholesterol. These results suggest that the obesity rate of middle-aged is an influential factor of chronic disease. The
middle-aged subjects of this study with higher educational and socioeconomic background tend to have desirable nutrition
knowledge and attitude, but the application of their knowledge or attitude was relatively poor. (Korean J Community
Nutrition 9(3) : 292 ~302, 2004)
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Hol S7HrE 1 ulgo] wobkA 654 ol delXE 86%
o)do] 174 o)de] WA S 23 Qicku Frh(Ministry
of Health and Welfare 2002). I8j\} 3532 Y8+
=9 3, 7)) A, A8 Al Sl ¥
2001de]l o]n] @z} 72.8A, oA} 80MIZ Bt 76.54 0]
o]2 3t} (Korean National Statistical Office, Life tables
2001). & 92 43 718 v 89, 3, &5 5
%, 2EdX T EDAE 485U JSEARe g3l A
W27t deksiE 1 dstEo N AREkA] 2 xd
71& A717F BUA HE Rojth. BABX R dA) ¢
g IV A7r9E 66.0M2 B o]g 2010 75.1
Mz Eol&E)r] $i% k3o T FNAEAFTEAE (Hea
Ith Plan 2010) & 2¥& A% ol2|$ Welo| SJsirchMi-
nistry of Health and Welfare 2002). Wby A7sta @
F3 @718 A7) A8 A 98 AuE
F A 273E AgFo] FAno Fashy, o Y
2 FolME AAs AFNFH Ao vpFA T FFEH
o §A7} 713 7122 zAolga stk

HT 30999 2t AFAAFH U] FF3) WA 4
i AFH FHelx B2 HIE /g duR] AFHF
o] At IR b= ZAas i G )
9] ozl F71EIsAE) 20018 FR8% - FAEAMME
nistry of Health and Welfare 2002) <l 2512 A5 o
2& 30 oA @4 +4gu|7t 149 1195 1 65.6(F
W3 2t ga) o gukd oz ARl o] T
(15 : 20 : 65) & vlx=& £Fo] HAUh T2 AFEE
B Ago] WEeE AW ulgo] Ik A¥E B
o)1 g} EF -2 FRE FF FU& AHZFL VA
7} =91 QLAFFA 7 2 ) &) 94.8% FEeIH, B
FAFFY 75% v FRL vy TE BoE, HNAR)
B Fdar A S Hoz Yekdth 18y 3
FEFS 2T F Je IFIFS 75% v HFHA
(B 8} 125% o AHARHFSAD) & v)ES T3t
H AfUR]fA] 49.9%0]1 T BE FEAelN 50% ©]
Fo 2 el o)¢} o] dA| =] I Fdh AHH
FE ded ALty FEF o2 S ol i
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A Q3 W Sle DR IAL HE) =EE 5 9
22 AF &7 ol E] e 23 71AIEE S Tl

23 AAZFS Aiees HWEE 7 g Aol
(Whitney & Rolfes 2002). HI9F A83438 o, 18,
gur, 93 3E71ASH N 5 2 Ay
ol 1, 25 ol WA X7 ¢ #FEE ¥
3 2 gu| g2 FA% 7R A= AR A7 BF
Z gk s #Ado] Zoh(Nieman 5 1992) 1 dc} &
A $Zyets v]va I (Sizer & Whitney 2000; WHO
1998)°] Z2 ¢, HEAAE A o, e
78] ez B uEYrHKorean National Stati-
stical Office 2002). webx F-ejuzte AAIR7]Fox
gy, 18 AEAAS} 2 ujHgy Age o
3 x4 Ak 7 Q@ FEOFE F3 e vRkE
#2} (Korean society for the study of obesity 2000) 3}
7] 913 vhiS RAgol & wlo|},

3 AlelE dFo] FUFEel vt AR A
st Aol 7k AR WP JyHEA &
Hof z9o] AAEE Ao YehtA HER vgkE ¢
A& B3l Fd7d 2gsp) drt ol2d AR F443
EXE= Ao o]@d-gy AaAdAAVE FoB2 o] o
&7] Yaide owF Aago] vinta) Ao} e AE
WA gelsjlol & a7t ek fEivEiE 2001 1A
7t - QEFANAAR) oA 50~54A4 R 32.2%, oIA1e
40.0%7} BMI 25.0 oldql #AF(wekxsh o & vept
(Ministry of Health and Welfare 2002) gy} 339
HgE FHEE 9] A Aol & A7} ok
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1996; Lee & Woo 2000; Lee T 2002; Park 5 2002;

‘98 National health and nutrition survey) ] 232 3
] YT F, AH|ZARE AN AR 4 B
&3l ARRISiTE Ao] ZARPHE 13} WA Ud
MEdstEEY I7SRE]) g didAtelA FHE ¢
AR} 24717 3 % AAP1EHE dEE s, 3
AzEe) 24A13F 3PS ARPIEAE Ul A F 7]
31 3t vhad sFEisich A AE Fdie g, 6
FAR ddAle] Age Sl e & AAE F
3, Basisict ol 719E 571 #3819 food model set
< o3It AAAER], FUE A 2 F& Al A
At JNEY sl FAX= AFRAL AHYE o8-8
St

A-=A5(BMI, Body mass index, kg/m?)+ 373
2 Al A% W3 AFE o] 83 Altetla, dighgl
83} (Korean society for the study of obesity, 2000) 7}
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1) SWMATY, NS R 32K YA

durEre g A9, 3S5E, A9, €Y & AL
g} AAMASN 2= A%, A%, SAE, ddgol=dS
ZAV R, ©]2% € BMIS} WHR (Waist—hip ratio) &
T3} SYEE DEXA (dual energy X—ray absorpti-
ometry; DPX—L, Lunar Radiation Co., USA)E 238 &
Aslo] T—scores T3}tk

2) 992 dH A

2402k 373 Aol % A4 3UTY AEFAAHRE
CAN—Pro (The Korean Nutrition Society 2002) & ©]
3o i Ao T 1 A8 BHEH F,
A7 2} T GUF@AEF(The Korean Nutrition Society
2000) 3 Blw3lo] Pl digh v &S AAlsIIch

3) AN FY/RE TA

APATE2 ZFE ojg3lo] st ARAE= Fd
& Wio2 ulEALE AR F8T FoT Pk
g, JtHs 15782 TSNk d¥AAAE &7
B, BE 0% EPEIEE 3lu ulEA go £
Zr 17302 3o 253 o E sy, 99A4A9
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5E sk 2 or FAHRL, 74 F82 Likert sc-
aled ol83lo] 71 vigalgl Pl Ee] A9l 5HE F0
F 7538 o st JUYEHIE e A %= Cron
bach alpha coefficient”} 0.74%¢}.

4) BN MM
A2 A o} Aol BN ANl PAls
Aot 2 A3 PAe YAEEA7) (BM/Hitachi
737 E o] €319 31, LDL—cholesterol &%+ Friedwald
A& o83l AAEISITHEriedwald 5 1972).

3. 3Ry

ZAREE SAS program (version 8.2)-& o]&3l Z}
23 N9l wiig WA + EFOXE P33, AolE
vli23}7] $13ko] x —test, ANOVA testZ AA3IR o
HQ17ke] A3#AB A= Pearson’ s correlation coefficientS
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1. gHAg

ZAMRAALS] B A3 @& 52.0 £ 7.34, A=t
51.9 + 6,941, WSrEL UAE] 71.9%, 4Ak] 39.5%
7} thEE]] o)Ado)gitK(Table 1). BMI] o) 783 A
Aol G diadake] 28.9%, oAt thAdRLe] 47.1%7} &
3191, FAF Tl EAk 26.4%, AIA42] 30.8%7 &
slglon, v|vkrel= PRk 44.6%, 9IA}9) 22.1%7}F &
3t A7} Azt vigkst Alge] vlgo] F3ith B
EF25E gk &3k vlgo] 34tk Adn
e 7 B 2 viRkEs AEEArE g%tk

2001 FNA% - QoA 50~544) A1) 32.2%,
Jz}e] 40.0%71, 55~594] BAkel 32.5%, A&+ 41.3%
7} BMI 25.0 o139l vjere X33 AAF o2 VeRd
A3 (Ministry of Health and Welfare 2002) v|m3pd, 2
A7) A vRkae] vlg-e AR vlwse] o ¥3 o
A} HgEAEe] H)EE S & F 9lth oJRS B A
2 BEFE, AYY FF BAFE 5ol A5 2B
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H]&°] Woos} Kim (1997) 8] tHARS 45~64A4] 2% ¢
Aolr= 23.6%, Park®} Koo (2001) 9] AR 50~
594 Bl 25.7%, A dIXE 23.0%F JER L,
Chang (1996) &} A&X9 F - 4R35 46~6044&
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Table 1. General characteristics of the subjects by BMI group
BMI" »
Total p-value
Normal Overweight Obese
Gender
Male 35 (302) 7 32 (37.6) 54 (88.7) 121 (41.3) <.0001**"
Female 81 (69.8) 53 (62.4) 38 (41.3) 172 (88.7)
Educational level
Below middle school 11 ( 9.5) 14 (16.5) 19 (20.7) 44 (15.0)
High school 46 (39.7) 24 (28.2) 24 (26.1) 94 (32.1) 0.0006™""
University 32 (27.6) 35 (41.2) 17 (18.5) 84 (28.7)
Graduate school 27 (23.3) 12 (14.1) 32 (34.8) 71 (24.2)
Occupation
Professional 32 (27.6) 19 (22.4) 32 (34.8) 83 (28.3)
Office 18 (16.5) 16 (18.8) 11 020 45 (15.4) 05102
Sales, manufacture 7(60) 6(7.1) 10 0.9 23 (79
None, housewife 51 (44.0) 37 (43.5) 31 (33.7) 119 (40.6)
Others 8(69 7(82) 8 (87 23(79
Household income (won/month)
<2,000,000 29 (25.4) 23 (27.1) 28 (30.4) 80 (27.5) 0.7056
2,000,000 — 4,000,000 47 (41.2) 28 (32.9) 32 (34.8) 107 (36.8)
= 4,000,000 38 (33.3) 34 (40.0) 32 (34.8) 104 (35.7)
1) BMI (body mass index) : Normal group, BMI < 23.0; Overweight group, 23.0 < BMI < 25.0; Obese group, 25.0 < BMI
2) p-vdlue of the chi-square test: »+*: Significantly different at p <0.001, 1: Number of the subjects (%)
Table 2. Anthropometric values of the male subjects
BmI” ”
Total p-value
Normal Overweight Obese
Height (cm) 1705+ 477 1679+ 4.2 169.1 = 55 1692+ 5.0 0.1168
Weight (k@) 623+ 47 681+ 38 769 £ 9.0 703+ 93 <.0001™"
Waist (cm) 785+ 4.1 847 + 33 908 = 64 851+ 70 <.0001*""
Hip (cm) 917+ 34 961+ 23 1003 = 50 963 £ 52 <.0001***
BMI (kg/m®) 214+ 1.18 24.1 + 0.56 268 £ 205 245 £ 2.75 <.0001™"
WHR 0.86 = 0.04 0.88 = 0.04 0.91 £0.04 0.88 = 0.04 <.0001™""
T-score” =11+ 10 -01x 15 -05+ 1.2 ~05+ 1.3 0.0227"

1) BMI (body mass index) : Normal group, BMI < 23.0; Overweight group, 23.0 < BMI <25.0; Obese group, 25.0 < BMI
2) p-value of the ANOVA test: #, »»+: Significantly different at p <0.05, p<0.001
3) T-score of the lumbar spine bone mineral density, 1: Mean * SD
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Table 3. Anthropometric values of the female subjects

BMI”

Total p-vaiue”
Normal Overweight Obese
Height (cm) 1575 + 5217 156.6 + 4.8 1539 + 4.8 1564+ 52  0.0015"
Weight (kg) 528+ 43 588 + 3.8 653% 7.6 574+ 7.1 <0001
Waist (crm) 71.8 = 52 794+ 47 85.1 = 6.0 775 7.7 <.0001***
Hip (cm) 91.1 + 3.2 942+ 3.6 989+ 4.8 941+ 49 <.0001**
BMI (kg/m?) 21.3 £1.33 240 + 0.54 27.5 £ 2.47 235+ 287 <.0001***
WHR 0.79 £ 0.05 0.84 = 0.07 0.86 + 0.05 0.82 = 0.07 <.0001™*
T-score” -06% 13 -03+ 15 -08%x 14 -06% 14 0.2579
1) BMI (body mass index) : Normal group, BMI<23.0; Overweight group, 23.0 < BMI <25.0; Obese group, 25.0 < BMI
2) p-value of the ANOVA test: +*, »++: Significantly different at p <0.01, p<0.001
3) T-score of the lumbar spine bone mineral density, 1: Mean + SD
Table 4. The percent RDA value of nutrient intake by sex
M Total p-value"”
Energy 767 + 1497 77.8 £ 126 77.3 £ 13.6 0.5323
Protein 108.0 + 24.6 1M1.2+£227 109.9 = 235 0.3550
Ca 72.7 = 24.1 69.3 = 23.7 70.7 = 23.9 0.1846
P 143.9 + 31.3 123.0 + 265 131.6 =+ 303 <0001
Fe 1162 + 354 90.9 + 29.8 101.3 = 345 <0001
Zn 79.5 £ 303 81.0 = 30.7 80.4 = 30.5 0.8469
Vitamin A 92.0 £ 425 855+ 417 88.1 + 421 0.0521
Vitamin B, 100.5 = 67.7 105.6 + 47.4 103.5 £ 56.6 0.2589
Vitamin B 1189 + 68.6 117.1 £ 693 117.8 + 63.2 0.5207
Vitamin Bs 142.8 + 485 123.0 + 38.2 131.2 = 43.8 <.0001**
Niacin 104.3 = 29.1 98.3 + 24.7 100.7 + 26.7 0.0266"
Vitamin C 126.8 + 78.3 143.6 + 80.9 136.6 + 80.1 0.1400
Folate 89.1 + 27.7 79.8 £ 20.6 83.6 242 0.0005™**
Vitamin E 98.2 £ 36.5 91.1 £ 322 94.0 + 34.2 0.0707
t:Mean + D

1) =, =++: Significantly different between male and female by the ANOVA test at p < 0.05, p < 0.001

+ Lee $(2001) 9 AN AR 7 o) SEshEA
e AFS VER Y, A5 B A vl njxdt 7]
o @2k= o F58ka o7k 22 o] viE AFEE 7T A
tha AztEct ZAN4R WHRS Hd-& 94 0.88 +
0.04, %17} 0.82 + 007t} 239 FUE T—score= ¢
2k =05 £ 1.3, & 0.6 = 1.42H4 ITE3Q) AR
Aict.

BMIZ F-E3H Al 271 AAAESAE = tgAe) A
A& Asne gyt 2ol Al el FE olE v
ERlilt). EUEe) Qo)A ERke] A= T—score?} 3
AFE, HNE, P42 €02 A F) H9F xols
yehligl o} oizle] A+ {3 xo)7} itk

3. 9%4 NN A

AFFUYs MBS EE AR e G
1812.4 + 345.6 kcal (A7F22] 76.7 + 14.9%), A7}

1508.0 = 245.2 kcal (B3] 77.8 £ 12.6%) 11, ©
WAe 2t 75.2 + 165 g(FFF2] 108.0 + 24.6%),
oA} 61.2 = 12,5 g(@FEY 111.2 & 22.7%) 1o,
Ty - 2 geskE e oA Hdule @A 17 122
61, o127} 16 @ 21 : 63013t B Y%A AHZ
oJd Zag At BF ALF 75%5 9A AH
33 AATHTable 4). ANFA 2 GA7} SR} Jok
A 3] wston Jduztel #2J3 Ajo)E Bl Jok
At <, AE, vE] Bs, Uolohal, GAtelitt ol =1l
27 - GREERAH2001) &) 50~64A41904 o] AF ko] @
27b B3] 95.3%, A7) 92.2%% 3, ©E A
o] Wi Ztzt AR 116.1%, 113.6%% A3} v ws)
B m, ofluix|e] AT H o} whlae] A nj&L H
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Table 5. The percent RDA value of nutrient intake for male by BMI group
BMI" ”
p-value
Nomal Overweight Obese
Energy 760 + 1281 746 £139 785+ 16.8 0.4899
Protein 106.1 £ 26.0 104.4 £ 21.7 111.4 £ 252 0.3799
Ca 742 = 252 68.3 =209 744 £ 252 0.4878
P 104+ 2756 138.8 + 304 148.5 * 33.9 0.3323
Fe 109.1 = 248 113.3 £253 1224 + 44.6 0.1939
n 803+ 318 743 £16.1 82.1 =354 05120
Vitamin A 941 = 425 98.9 + 529 86.6 + 35.1 0.4096
Vitamin B, 1171+ 1125 90.5 £ 27.7 95.6 £ 39.4 02172
Vitamin B, 1125 570 122.7 £ 691 1209 +75.7 0.7996
Vitamin B 1409 + 36.9 1356.1 £ 306 148.6 = 61.9 0.4421
Niacin 986 236 103.1 £26.7 108.6 + 33.1 0.2778
Vitamin C 120.7 = 86.7 122.8 + 66.7 127.3 = 80.2 0.9361
Folate 948 + 33.6 868 £ 219 86.8 = 26.6 0.3589
Vitamin E 960+ 31.2 91.0 + 384 103.8 + 38.3 0.2695
1) BMI (body mass index) : Normal group, BMI <23.0; Overweight group, 23.0 < BMI <25.0; Obese group, 25.0 < BMI
2) p-value of the ANOVA test. t: Mean + SD
Table 6. The percent RDA value of nutrient intake for female by BMI group
BMI® 2
p-value
Normal Overweight Obese
Energy 78.3 + 1237 785+ 126 75.6 +13.2 0.5010
Protein 1144 = 243 1105+ 218 1056 £ 193 0.1426
Ca 741 £ 237 65.3 £ 226 64.8 + 23.9 0.0447"
P 128.4 + 29.1 1194 £ 224 116.6 £ 242 0.0355"
Fe 94.2 + 33.2 882 + 264 87.6 £ 264 0.3951
n 825+ 255 80.8 + 417 779 £223 0.7477
Vitamin A 87.4 + 398 83.1 + 305 84.7 + 57.2 0.8396
Vitamin B, 104.7 + 420 1105 £ 611 100.4 = 35.3 0.5942
Vitamin B; 118.6 + 64.5 108.9 + 49.7 125.0 = 60.1 0.4228
Vitamin B 1227 £ 295 1269 + 52.3 1183 £ 310 0.5720
Niacin 100.2 + 26.5 98.6 = 23.7 93.5 + 220 0.3869
Vitamin C 149.2 = 90.7 150.4 + 75.7 1222 £ 61.6 0.1809
Foiate 79.6 =182 79.8 £ 224 80.3 £ 233 0.9866
Vitamin E 95.6 + 34.7 92.3 = 29.6 79.8 = 28.0 0.0413"

1) BMI (body mass index) : Normai group, BMI<23.0; Overweight group, 23.0 < BMI<25.0; Obese group, 25.0 < BMI
2) p-value of the ANOVA fest: *: Significantly different ot p<0.05, t: Mean + SD

£ 16 :16:68, 9== 15 :13 : 7290 RAME
Qxo] & A} rﬂ*‘x}«l Lz HHFol HL
382 437 B2 R 7|dsdky A€
017 - °é‘°§}.1~}(2001)°ﬂ/‘15 2 A nRIR R
M B3 AF 990t ZE (R A% 79.2%: o
Z, wg=e] 68.6%) 01910, I e REF 4dAi
(o}, ¥lel Bg, §34% vlEM) E+ H|RX)7} gloT = A
M E B AN E el A(dAL 3832 92.0%: o
AL, AR 85.5%) A1 FHAZ - FU=AH2001) oA

A
T
—E’:'%“r

= HjEl B,(g3, B39 85.1%: A=), B3] 76.9%)
Ach(Table 5, 6). & A At g3z v]Ek B,9
AHEE At Lee 5(2001) 9 2 A o=t
o} Hl2g Jea AFHES YeRloy, d7AYGung &
Choi 1997) % i1 (Woo & Kim 1997) Bth= <y
A AFELE W3kov T AF S v vvR
oo gokk HdH FES B3tk A7} s Jang &
Kwon (1995) 2] diF, 282 Fd 4o} Lee 5
(2001) &) HE&AY 71& Au} |l Zgo) AH
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FEL Qoo gl AFHFEL H|5E3it Jang &
Kwon (1995) ¢} oA viebl Co d3sko] A3
9] 8522 Mg W& AFHEE eI, Lee 5(2001)
2 24 (71.4%) 7} BIER] A (86.9%) & A3 &) F& R
2, Yoon $(2000)-2 Hel AR} 67.0%, A&} 68.7%)
9} (A 85.7, oA 98.4%) 2] AF&o) Fe& Flog
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Zgold, AA3 Aol e} vlEl] Byg} HER] AR
g ¢ oug Fogjof & Jtiety A4 £§
A% - FARAH2001) WA HarE|R] R oA (W=
9] 80.4%) 3 QAHBRES] 83.6%)0] & FAllA vlEt
9l AHTH 4380 FL 0% u|Ro] B uj ofdw} At
5 F9 ZA dHnolot & Fiizty AR Aty
Q) Pk MH ol JolA Lee £(2001)2 oizte] B
AF o] Gt gty Basty gou A o
A dAE R gAte] dFHFo] B o Ye
B3 olE FUAZ - FUFAN2001) e LX) §c)

HjRtEof w2 i AFHE Avnd ANFo 2= &
g o)z} Q). BHEE Uiro] vl BH9HE o
(Table 5, 6), ‘A= 723t 2ol Bolx] skA)gt vigt
o] efuix)g} gl HFeEo] F& vkl A= 23]
2 At dHFFol 2
BEE Feiolr] nigkrel @E Ao)& RolA| ¥k, of
AR Hlgkfo] ArHTh 24, ), vjEl Eo HASE
o] fol3HAl skt

Auky o 2 Hivkro] ArET o] HFFo] BE
Rog s Ant £ AT AFAZE 0|8 AT 7 ¢
< Bl ofye} AR}l i 2318 AA HHE AL
2 Yehga gich o= uiglo] 7} siQle) §4A 29, #
3}, W%, A, dil EEA 2 85F 5ol vt oke
AHAE 7A€ 4 Y Whitney & Rolfes 2002) & 234
A B A A3 Al BiRbre] O 7 F3
vl @3] Ago) {2H 22 (p<0.01, Table 3) 7] W&
9 Rog Atggch T3 ofw Ay HFrF Yepd 3
49 &3] v 22 (Lim § 1995) H]ukgh Algto] HA)
A Yogn 33t e Aol WHRAE 7FEE )
A 4 ook B AL A3e Lee $(2001) 9] A4
Fabe] Ae uiRio] dokiod BMIZ} 5255 %4
AAF] FolNE A4S UJehgiow fo3 alolE
BolA| gisith= Az fABIAG, ojzle] A+ 1 2
7} AHEA get) ole B FAHY oz} tidA7} Lee
£(2001) 9] A=} gpdART} o)x) AFFo] FLe R
BMI2] 0] M2 o Zef 7|1zt Aztech

o polth w8 G

4, JYNY AL I¥HE HS

FUA A A 257 wHde H 154 + 3.1%0)3e
o BMITHEZE 20|18 HolA] gty AR TS} FBTd
AANE Aol& YRR giotrt. FUYEE H5+E BMIF
92 3jolE Wolx| skon 7574 whdel] BH 50.4 + 5.0
o] th(Table 7). T3t 2+ AJHel 3lolq = BMIEZ
PR FLHE P Aol FATh ok FUR|A
Aol o2H15.7 + 2.8)7F EAH15.0 + 3.5) R} <)
3 (p < 0.05) B57F wkort JUdE= (A 504 +
5.0; 92} 50.6 + 4.8) &= 0]} Aol BIREES} FRA]
A A (r = —0.1286, p < 0.05), BT} AN AE
(r = —0.04651), ¥¥X A7} FUEE(r = 0.1541, p <
0.01) e AAAE oil$ Wit

B ZAF 43 BMITEHEE A7 Jdezoly &
Q)3 zJol7t VPR (kA HigkEskes oFskAl o A
FHA AFgE He AL £ F 9tk ol gAFT LY A
&4 A7 & TR ¥A Jebdthes Park & Koo
(2001) 9] B39} A50) ¥ A} AFHQ YL 7}
A AdolA A5 A7t F2Jsh =3tk You & Kim
(2003)¢] R 18 & W, £ A} Ve 25557 89
FFo] ¥7] WEel FR¥AA JUHE A7 gl e
2 wol nivtEs) AEH Feeo o AuaArt g5k b
Ehd Aoz wolg, A FIlol FoF Ajo] =3 Jent
7 & FoF AZtEn) @RiRTE: oA} GUR| A A
7} Evhe 23 4927 GG 7] dRaArE B
£ AL & dTE(Jang & Kwon 1995; You & Kim
2003) 3 gAg). ol 1 Fet It WA S B 4
AHE Folziout o] AF0T V)= AXYHL 1A
FORA dgHe-2 Yulsieg ¢goz AHEE FU F 9
£ Oekstn AFAQA FUuS wEs olE et gl

5. Ba%y A

ZAL didAte] @ADAL A= Table 83 2t &Al A
73 PRI o m 2 FAAXe] HEd BF Aok
H|gixo) upe} f2g zlo)E vehd BRHARE SRS
29, FriegeE, 943d Al TlolEld, FEd 2
g, £4x34, HDL Zd A8 2, AST (aspartate amino-
transferase), ALT (alanine aminotransferase) 33, 2}
ol YehiA & AN 24, <, 89, 8434 LDL
ZYAHE, 99, g5, YejFylolct.

& ZARVIARE Park 5(2002) 28] A8 vl d2
A, eI EX], 35 FAE YERov 7
HAHEX Y FHAEAE £33, Woo & Kim (1997)
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Table 7. Nutrition knowledge score (NKS) and nutrtion attitude score (NAS)

BMI” ”
Total p-value
Normal Overweight Obese
NKS” 157 + 3.0° 155+ 3.0 1560 + 3.2 154 + 3.1 0.2428
NAS” 509 + 4.9 50.4 =53 502 + 4.6 50.5 + 49 0.6344
1) BMI (body mass index) : Normal group, BMI<23.0; Overweight group, 23.0 < BMI<25.0; Obese group, 25.0 < BMI
2) p-value of the two way ANOVA test
3) Full score of NKS (nutrition knowledge score) is 25
4) Full score of NAS (nutrition attitude score) is 75, 1: Mean = SD
Table 8. Biochemical parameters of the subjects
BMI” ”
Total p-value
Normal Overweight Obese
WBC (x10%/mm°) 58+ 167 60+ 18 66* 19 61+ 18 0.0056™
RBC (x 10°/mm?®) 44+ 04 45+ 04 47+ 04 45+ 04 <.0001**"
Hemoglobin (g/dl) 136+ 13 136+ 17 145+ 156 139+ 156 <.0001***
Hematocrit (%) 405+ 4.1 407+ 45 428+ 40 413+ 43 0.0002***
Ca (mg/dD 93+ 04 93+ 04 94+ 03 93+ 04 0.5531
P (mg/dD 34+ 05 34+ 05 34+ 05 34+ 05 0.8810
Glucose (mg/dh) 926 + 17.6 93.0 + 200 972+ 164 941 + 18.0 0.1402
Uric acid (mg/dl) 43+ 10 44+ 11 53+ 12 46+ 12 <0001
BUN (mg/d) 1837+ 39 142+ 35 144+ 39 141+ 38 0.3660
Credtinine (mg/dl) 09+ 0.1 09+ 01 1.0+ 02 09+ 02 <.0001***
Total cholesterol (mg/di) 203.4 + 350 2109 = 357 2163+ 388 209.6 = 367 0.0412"
Triglyceride (mg/dl) 104.9 = 57.8 124.1 = 700 184.5 = 164.9 136.3 £ 1109 <.0001™**
HDL-cholesterol (mg/dD) 57.4 £ 135 5562 £ 136 519+ 100 551 £ 127 0.0080""
LDL-cholesterol (mg/dl) 125.0 + 284 1309 = 315 1274+ 428 1275+ 343 0.4837
Total protein (g/dl) 756+ 04 74+ 03 75+t 04 75+ 04 0.1081
Albumin (g/dD 43+ 02 42+ 02 43+ 02 43+ 02 0.1086
Bilirubin (g/di 08+ 03 09+ 03 09+ 03 08+ 03 0.5417
AST (u/L) 220+ 6.2 23.6 £ 100 260+ 105 237+ 90 0.0066™
ALT (u/L) 2156+ 1.9 26.7 =190 332+ 201 266 17.6 <,0001™**

1) BMI (body mass index) : Normal group, BMI < 23.0: Overweight group, 23.0 < BMI<25.0; Obese group, 25.0 < BMI
2) p-value of the two way ANOVA test: , *+, ++*: Significantly different at p <0.05, p<0.01, p<0.001, T:Mean = SD

o AEths 35 AL W} FEULEEAE 1)
=% F#ol3ich Jung & Choi (1997)2] ZA#s} vlws}
H TE A, FTULHER), FEYA|, FRA, AST,
ALTE ¥Rl 44 Wkoy HDL EH2H)
A Fh E§ oA EFA ol g} F1
B F3Rge] 7150 J3the Lee $(1999) 8] 4
g vitEr} S71EE €Y FY2HES S8 5
=7} F71RIATHE Park $(1993)8] 474 R AZ &
FAPIME viRtee] me 83 25T} ol <
33k ol2X4 HiRtEr} 1S Y AdFEel 0t
32 ol wet JEAAAE Wy AJET FUHE A
o] dEBZ o]g AdsEly] A% YY o] asittn
Bzkdo.

6. HiftE, NN X g FFL HA, BAUANNAS] Y
uiug |

HIREE, F9A4] 3 BT} Foda AFHEH AadA
= Table 98} 2t} $2(p <0.05) zlo]E Jephd Qoki
7} BMIeIA & dEo| ot AaAaA (r = 0.1135) 7} w9
2okek. WHR oA A3 e SAllA /et xjol&
vehd oJakaQl oA (r = 0.1381), A = 0.1902),
HE(r = 0.2734), vl Bg (r = 0.2289) & HAHr =
0.1679) GA] AHAFAAE RA Jehtth 42 v}
YU E (r=0.1152) 8} FBBAE 237, FLEH=E od
FUrdE Fogt ABAAE JEMIA) sk

BlEkc ol Atz elo] AARAAE Jus Mgt
T3t Egth(Table 10). BMI®} WHRE 323224,
InIETZE, F5A 89, FZuU2HE, F4AY, AST,
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Table 9. Pearson’s correlation coefficients among BMI, WHR, nutrition knowledge, nutrition attitude and nutrients

BMI" WHR? NKS® NAS®
Energy 0.0112 0.1381" 0.0080 ~-0.0278
Protein -0.0129 0.0209 0.0789 0.0243
Ca -0.0676 -0.0293 0.0979 0.0736
p 0.0304 0.1903™ 0.0286 0.0462
Fe 0.1135" 0.2734™™* ~0.0292 0.0598
In 0.0085 -0.0263 0.0446 -0.0247
Vitamin A -0.0129 0.0117 0.0473 0.0853
Vitamin B, -0.0395 0.0298 0.0138 -0.0455
Vitamin B, 0.0290 01117 -0.0064 -0.0519
Vitamin Bs 0.0785 0.2289** 0.0819 0.0166
Niacin 0.0127 0.0908 0.0719 0.0496
Vitamin C -0.0094 0.0595 0.0484 -0.0079
Folate 0.0303 0.1679"* 0.0587 0.0189
Vitamin £ 0.0177 0.0008 0.1152" 0.0306

1) BMI: body mass index, 2) WHR: waist-hip ratio. 3) NKS: nutrition knowledge score, 4) NAS: nutrition attitude score

*, #x, +*x. Significantly different at p <0.05, p <0.01, p<0.001

Table 10. Pearson’s comrelation coefficients among BMI, WHR, nutrition knowledge, nutrition atfitude and biochemical parameters

BMI” WHR? NKS® NAS?
Hernoglobin 0.2648™" 0.4840™"" -0.1343" 0.0074
Hematocrit 0.2041*** 0.4361™*" -0.1325" -0.0078
Glucose 0.1422™* 0.3089"*" -0.1013 0.0263
Total cholesterol 0.2114™* 0.2022"** 0.0686 -0.0087
Triglyceride 0.3592™** 0.3761"* -0.1213" -0.1145"
HDL-cholesterol -0.2611"*" -0.3785""" 0.0769 0.0611
Total protein 0.0329 0.0386 -0.0265 —0.0458
Albumin 0.0532 0.0940 -0.0471 0.0138
Aspartate aminotransferase 0.2754"*" 0.2649™** —0.0366 0.0347
Alanine aminotransferase 0.3722*" 0.3695"*" —-0.0849 0.0129
Lactate dehydrogenase 0.3405™" 0.2279"** -0.0370 —0.0047
HbAIC 0.0936 0.2533*** -0.0937 -0.0064

1) BMI: body mass index, 2) WHR: waist-hip ratio, 3) NKS: nutrition knowledge score, 4) NAS: nutrition attitude score

*, #%, »+«. Significantly different at p <0.05, p <0.01, p<0.001

ALT, LDH (lactate dehydrogenase) 9} %<} AA4aAAE
YeRds, HDLEZ2ElE3e &9 daaAs
HbA1C (hemoglobin A1C)+= WHR ok2] AgAlE 1}
R, 83 dAeiE AdaArE Ve sttt 3
PANL GAHAR] F ARIFER, AtEIE, F4A
Az okt 5o AAAAE ‘/]‘E}‘—ﬂx_ A AYstae AY
AL Gl AT JA T A g F9
FAE vebd 7 9ol AEAlE JeRIA] etk
o)} Zo] nwter}t gokd AFHE R AP 9} 7
A AHABAIE Ve Ag £ d), Fdel oA vn=
A S ST F IE FSARYE E T
Rk 22 & AL didAtel glojA] d8o] w5

s &
Faha JA4% BTt 3

ok At B A

et

°ﬂ AL uHX) Rk AL 1 %0}94 dokwgo] A3
e o FE AFo|mg
@%ﬂ% sl YeiME AHFE Y F YE den
& A9 o] AjFeltn Azhar,

2% 9 28

Blgl o] wWe odoka A e 7—]7(}/\]—\;]14
oS AR 2 TR ASS gAY &
& 9 Y& IR 7125 S vRisteat @
Alstgie). @A A Aol Je HEAHA AFde
404 o’ 644 ol3ke] A7st A 2933 (& 12178,
o] 172%) & dVdo® digh]wie3] (2000) 7} &S ofA]
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519 * 6941, FEFFL FAC] 71.9%, 3= 395%
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h= vlgo] ®3hoH, A o 7H HE YL uw
o} A7} ek

2) BMIS] B3 FA7) 245 £ 2.75, 9A7} 235 +
28701913, WHRS] -2 92+ 0.88 + 0.04, %21 0.82 +
0.079c}t 239 1% T-score:s @&t —0.5 + 1.3, o
At 0.6 + 1424 SH3591 AR ¢tk BMIZ ¥
3 A 2] AAMASAE R WAL A%E Al
3 A F7he F3 AolE VR, EUE QoA
gz 23 z10)7) QAR AP = F7-2% Aol &
VRt AR (BMI 18.5~22.9) ol ¢4tk 28.9%,
A} Ak 47.1%7F 43195, FAFFBMI 23~24.9)
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A2 44.6%, AR 22.1%7} 431 GR7F AR v
et ARt nlgo] w3ith

3) oA AHEL G B 76.7 + 14.9%, o
A7} AR 77.8 £ 12.6%% 1, SR GAt A%
2] 108.0 £ 24.6%, AA7t BFF] 111.2 £ 22.7%
£ A8k 98 A SR oyA] A8
A7) 17 122161, A7) 16 21 : 630|0tk HF 3
Fx AFR oA ZES Aslus BF AFF) 75%
£ dA A3k ALk viRkEe] ok Judi HAF S
< AAF oz {d Aolrt YL, FEE o] b
T3 B3E U= f23 ol VEREA] SkAIRE A
H]ghro} ouR| g} @A) HFHEe] & ¥ Az
238 el dHFEol 2 AL Bt
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FHAE Jepich JEA AL viER] Eg} @2 Ao
£ Byt

6) uigtsel HAHARX ko] FAFAE FUA HFHE
= 2] ARBATE F3ikch BMISE WHRE 222y,
AuiEAE, 38 ¥9, FZH2HE, F9XF, AST,
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ALT 33 9 4aaAE Uehilal, HDLEA2HER=
F9 FUBAE Yt FEAAL AT FEER
i, FeleaeE, 35 ¥4, 349G v JauAlE
bt

olg} L AANE £ ), Fdol YoM viteE A
W EEe 5T g e F2 ARYE ¢ 7 A 29
U HiRkE Xp7h EAPALX ¢ dRaAT g2UE BT
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