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Abstract This study was conducted to clarify relationships between BMI and the incidence of hypertension,
hyperglycemia and hypercholesterolemia among health checkup examinees. The study sample consists of 3,402
adults aged 30s - 60s years, who underwent health check-up at a university hospital. during the Jan. 2007 to
Dec. 2008.As a results, blood pressure level at the base line, ORs(95% CI) of hypertension compared with BMI
category of 18.5-22.9(normal group) were 1.7(1.2-3.8) for obesity group I, and 2.9(1.7-6.2) for obesity group
I. After adjusting for age and sex, ORs(95% CI) of hypertension compared with BMI category of normal
group were 1.3(1.0-1.7) for obesity group I, 1.8(1.3-2.4) for obesity group II. Serum total cholesterol level at
the base line, ORs(95% CI) of hypercholesterolemia compared with BMI category of normal group were
1.7(1.5-4.9) for obesity group I, and 2.8(1.8-5.3) for obesity group 1. After adjusting for age and sex,
ORs(95% CI) of hypercholesterolemia compared with BMI category of normal group were 1.5(1.1-1.9) for
obesity group I, and 2.3(1.7-3.1) for obesity group II.

Key Words : Body Mass Index, Hypertension, Hyperglycemia, Hypercholesterolemia

1M =2 slof Qi A9 Watn], A AF FA Aol AA
Sk ulgo] olAel A 33% ol4h HAelA 25% o]4ke
ulgtoleh AU Aol Waek oo Trahd] 2a  u) lgtoleki RheHI] Hlwke A - A O A

WAIA A} : Z YA (choyc@cnu.ac.kr)
A=l 119 04 149 42 1149 0549 04 AREH L 119 069 09

2677



D-i[)qjd
5
L
N
i
L
fon
r

Md
D)
2
o
r
N
>
l-oll
N
=]

W3 A, REEE A2 Fe, oA EE S,
TG, (FEA U, B W Ao} 5& 571412
w okel jelo) WEF % A4 Hel7tA] e
2 nAE Faw A% ddadelthz

o] 1998W =0l 26.3%, 2001E=0] 30.6%, 2005EE0]
31.5%, 20079 Eo)= 31.7%% W7} 2713k ule} v
U SHERE MR SUkeka Qla[4], vTEsE Sk
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2007 195 2008 12¥714] 2 E<to] 3 Tt
e AZE A e st FPaRES wekd
300 olge] Wyt AlEIE F & ATo] Bagt YRE of
|5 5= H 3,6478S AT E S o5 F
A27F wnslAL AAR o Jake n)E £ Qe A"
A FEEGAIL A@HAZ 59 olio] ¢lFH A

24572 ALAZ 3,4027(FAF 1,983, A} 1,4197)

(F57] 9 718D, ol FE A9 EHHAL Fol3
ok AgL M30~29A40E , T40~49At , T50~594]
1, T60A] o] ) o0& FEsgoH, A% 9 AT
< AsAAAS7IZ SAEUT AELFAF(Body
Mass Index; BMI)= [A5(kg)/ A1 (m)]& ©1-83Fo] 7
shglow, Hgke] LR AARAT|E opX|ot e
711510 whet 18.5 kg/m' WIRkS: TAAFT L 185~
229 kg/me TAAREE, , 23.0~249 kg/mS (7|
27, 25.0~29.9 kg/mS TH]E 1), , 30.0 kg/m' O]
AS MR, 22 PRSI 571 Y (systolic
SBP)x} 3H3}7]  dQ(diastolic  blood
pressure; DBP)2 T HAES 102 o A & &+
H AL 85 Aol 28U AR 23] v &
A Hdke TEAL] dYoR skglon, SBP 120
mmHg 1|3k, DBP 80 mmHg w9k "AARE, | SBP 120
mmHg ©]4}, DBP 80 mmHg o4& "gEYt, o2 3
215tk @A HAAEE HAF A o5 oA R E
AR A2 HANGY oAo FEAEH A 5 At
Ao A 2 &3slo], TZH 2 H|=(total cholesterol; TC)S
FANSS oge HAMHoR FE A Hok(fasing
blood sugar; FBS)& 523k 714)e] oJsl Z4sigick
TC: 200 mg/dL B9k TAAFE, , 200 mg/dL oA
TS, ©F, FBSE 100 mgdL w[whs T34
5, 100 mg/dL oS TG, o2 FHESIYCH

blood pressure;

2.3 Xl2e| 2| ¥ 2AM

220l A2 SPSS WIN(ver. 14.0) B4 =271
22 olgsiurt. 7+ 2ol wE ol diet §o4 AL
chi-square tests ALGBlRLon], BEA Aole] HHL
student t-test?} UAH|A|FAHLA](one-way ANOVA)S
L R I A R R P
Zape] BN Al AYIFER B fstol
Ay 237 2AAE  Zd(multiple
regression model) ©]-83}o] Wx}H|(odds ratio)2} 95%
AR THYL BE EAEY §USEE p<0.05
= st

oo

linear logistic
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[Table 1] Number and rates of BMI, blood pressure, fasting blood sugar and total cholesterol by sex.

Unit : Number(%)

Variable Male Female Total p-value
BMI(kg/m’) 0.000
<185 912(46.0) 48(3.4) 960(28.2)
18.5~22.9 650(32.8) 116(8.2) 766(22.5)
23.0~24.9 202(10.2) 130(9.2) 332(9.8)
25.0~29.9 190(9.6) 578(40.7) 768(22.6)
30.0< 29(1.5) 547(38.5) 576(16.9)
SCP(mmHg) 0.097
<120 1747(88.1) 1228(86.5) 2975(87.4)
120< 236(11.9) 191(13.5) 427(12.6)
DBP(mmHg) 0.000
<80 1563(78.8) 1219(85.9) 2782(81.8)
80< 420(21.2) 200(14.1) 620(18.2)
FBS(ng/d0) 0.127
<100 1835(92.5) 1297(91.4) 3132(92.1)
100< 148(7.5) 122(8.6) 270(7.9)
TC(mg/d0) 0.000
<200 1253(63.2) 1024(72.2) 2277(66.9)
200< 730(36.8) 395(27.8) 1125(33.1)
Total 1,983(100.0) 1,419(100.0) 3,402(100.0)
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[Table 2] Number and rates of BMI, blood pressure, fasting blood sugar and total cholesterol by age.
Unit : Number(%)

Variable <30 40~49 50~59 60< Total p-value
BMI(kg/m) 0.000
<185 475(31.6) 376(28.9) 86(19.5) 23(14.6) 960(28.2)
18.5~22.9 306(20.3) 342(26.3) 94(21.3) 24(15.3) 766(22.5)
23.0~24.9 144(9.6) 125(9.6) 43(9.7) 20(12.7) 332(9.8)
25.0~29.9 400(26.6) 261(20.1) 75(17.0) 32(20.4) 768(22.6)
30.0< 179(11.9) 195(15.0) 144(32.6) 58(36.9) 576(16.9)
SBP(mmHg) 0.000
<120 1408(93.6) 1149(88.5) 328(74.2) 90(57.3) 2975(87.4)
120< 96(6.4) 150(11.5) 114(25.8) 67(42.7) 427(12.6)
DBP(mmHg) 0.000
<80 1334(88.7) 1026(79.0) 307(69.5) 115(73.2) 2782(81.8)
80< 170(11.3) 273(21.0) 135(30.5) 42(26.8) 620(18.2)
FBS(mg/d0) 0.506
<100 1359(92.8) 1191(91.7) 401(90.7) 145(92.4) 3132(92.1)
100< 109(7.2) 108(8.3) 41(9.3) 12(7.6) 270(7.9)
TC(mg/d0) 0.000
<200 1162(77.3) 810(62.4) 220(49.8) 85(54.1) 2277(66.9)
200< 342(22.7) 489(37.6) 222(50.2) 72(45.9) 1125(33.1)
Total 1,504(44.2) 1,299(38.2) 442(13.0) 157(4.6) 3,402(100.0)

[E 3] grlolAe vt def, 29 3 SEHLHEAY B2
[Table 3] Number and rates of blood pressure, fasting blood sugar and total cholesterol by BMI in male group
Unit : Number(%)

BMI(kg/m’)
Variable p-value
<185 18.5~22.9 23.0~24.9 25.0~29.9 30.0< Total
SBP(mmHg) 0.000
<120 831(91.1) 577(88.8) 166(82.2) 153(80.5) 20(69.0) 1747(88.1)
120< 81(8.9) 73(11.2) 36(17.8) 37(19.5) 9(31.0) 236(11.9)
DBP(mmHg) 0.000
<80 761(83.4) 515(79.2) 145(71.8) 127(66.8) 15(51.7) 1563(78.8)
80< 151(16.6) 135(20.8) 57(28.2) 63(33.2) 14(48.3) 420(21.2)
FBS(mg/d0) 0.359
<100 848(93.0) 599(92.2) 181(89.6) 179(94.2) 28(96.6) 1835(92.5)
100< 64(7.0) 51(7.8) 21(10.4) 11(5.8) 1(3.4) 148(7.5)
TC(mg/de) 0.000
<200 684(75.0) 368(56.6) 98(48.5) 84(44.2) 19(65.5) 1253(63.2)
200< 228(25.0) 282(43.4) 104(51.5) 106(55.8) 10(34.5) 730(36.8)
Total 912(46.0) 650(32.8) 202(10.2) 190(9.6) 29(1.5) 1983(100.0)
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[Table 4] Number and rates of blood pressure, fasting blood sugar and total cholesterol by BMI in female group
Unit : Number(%)

BMI(kg/m’)
Variable p-value
<185 18.5~229 23.0~24.9 25.0~29.9 30.0< Total
SBP(mmHg) 0.000
<120 42(87.5) 107(92.2) 123(94.6) 521(90.1) 435(79.5) 1228(86.5)
120< 6(12.5) 9(4.8) 7(5.4) 57(9.9) 112(20.5) 191(13.5)
DBP(mmHg) 0.000
<80 45(93.8) 101(87.1) 120(92.3) 518(89.6) 435(79.5) 1219(85.9)
80< 3(6.2) 15(12.9) 10(7.7) 60(10.4) 112(20.5) 200(14.1)
FBS(mg/d0) 0.777
<100 42(87.5) 107(92.2) 117(90.0) 527(91.2) 504(92.1) 1297(91.4)
100< 6(12.5) 9(7.8) 13(10.0) 51(41.8) 43(7.9) 122(8.6)
TC(mg/d0) 0.000
<200 37(717.1) 104(89.7) 112(86.2) 444(76.8) 327(59.8) 1024(72.2)
200< 11(22.9) 12(10.3) 18(13.8) 134(23.2) 220(40.2) 395(27.8)
Total 48(3.4) 116(8.2) 130(9.2) 578(40.7) 547(38.5) 1419(100.0)

[® 5] H|vt=el WARIAE 7he] A
[Table 5] Correlation coefficients among age, BMI,SBP, DBP, FBS, and TC in male and female

Variable Age BMI SBP DBP FBS
Male
BMI 0.193%*
SBP 0.206** 0.127+**
DBP 0.165%* 0.127+** 0.763%**
FBS 0.044 0.004 0.067 0.081
TC 0.119%* 0.252%* 0.129%* 0.150%* 0.025
Female
BMI 0.301%*
SBP 0.417%* 0.205%*
DBP 0.299%* 0.200%* 0.761%*
FBS 0.021 0.014 0.032 0.006
TC 0.406** 0.264** 0.278** 0.249%* 0.031

* 1 p<0.05, ** : p<0.01

Y7IEAS v xS HITH(D) 3.5 H|2t=of ZHQIXLS Zhe| et
<, BTl A 2 ¥ 7@ JAlSZ A ZAFALS] BMI, A, =78, o|d7Ee, &
M frelstAl Wokthp=0.000). 271EYS] MIAYT A g9 9 22y g2 710 AVTHAS B
BEe AT HRkl )v__L, HRHIDZOlA S of = pMI, ol 27|89l o|ehr|dor W 224
g AT ST RS BT g= gloe m= o8l opo] AEAIS Wl 1
(p=0.000). =5 Al G} YT 2= HITE o g wge 2 s fojsh ATE Hol
Toll wek Folgt Aol & Wolx| efgron, dAFEA 2 oroprt
ZHEONA Y v B2 AASEI BRI,
H[THI ol A =2 J% AT ALl
FeIEHAl S 3ATH(p=0.000

c
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[Table 6] Odds ratio and 95% confidence intervals of hypertension, hyperglycemia and

hypercholesterolemia according

BMI(kg/m’)
Variable
<185 18.5~22.9 23.0~24.9 25.0~29.9 30.0<
Hypertension
Crude ORs(95% CI) 1.1(0.8-2.2) 1.0 1.0(0.7-1.3) 1.7(1.2-3.8) 2.9(1.7-6.2)
Age and sex adjusted
ORs(95% CI) 0.9(0.6-1.8) 1.0 0.8(0.6-1.1) 1.3(1.0-1.7) 1.8(1.3-2.4)
Hyperglycemia
Crude ORs(95% CI) 0.9(0.6-1.3) 1.0 1.3(0.8-2.0) 1.0(0.7-1.4) 0.9(0.6-1.4)
Age and sex adjusted
ORs(95% CI) 0.7(0.3-1.4) 1.0 1.2(0.7-1.9) 0.8(0.6-1.3) 0.7(0.4-1.1)
Hypercholesterolemia
Crude ORs(95% CI) 0.8(0.4-1.6) 1.0 1.9(0.7-3.2) 1.7(1.5-4.9) 2.8(1.8-5.3)
Age and sex adjusted
ORs(95% CI) 0.6(0.4-1.3) 1.0 1.1(0.8-1.5) 1.5(1.1-1.9) 2.3(1.7-3.1)
3.6 HZt=H DEel nEY U DEYAHE W =don, VIEUY FFIULEEA M vFdA
Sx u ojss o] Mg At ofaret fosh R9tov], $571

BMI 5 B mEe} whlo] Fu] E 6= BMI

Al ol miE] BIRRI)HollA 1L.781(95% CI
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