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o= Qlgd HI?IEE 3=

A £ W gAY, AEEA 4 o)FEE g T/
34491 Abg fclo® ojul wEX v QitiEckel, Grundy,
o110 =M & Zimmet, 2005; Daly & Landsberg,, 1991; Wing, Jeffrey,
Burton, Thorson, Kuller, & Folson, 1992). @x=% #4h= A4
el o MF QlgwH|Ey guy A9 dif-gol ole] uwsle] mEYY FEEe] AR Fo WTHA
HlEtgl o 2 uiglo] BamS FEAY| T dale dFATE gl 8 el mul ESAERAEE, AAdAREA, oAl
g91o® U4#AH QX vKShaten, Smith, Kuller, & Neaton, gpuighily g9 YIAE Ve, g4 ¢ 3 89
1993), A7l3E= G 3 AdQlolA wdle Bl 23 A5 JPeclE 7RI oi(Sowers, Epstein &
A 9] s vy 2 it s Jox Akt Frohlich, 2001) #==]¢l AtdAe]r o4k
whe Al 70-80 %9 BxPE wH|TEo|CHLee, 1996). 17 A vy Gy @ R o vike gy @At
U oeguet G @xke] #A HdAsy 2 59 AT AF 22 Q8 A vpwge] Hvek: vHwE 7
wigle AR AARAFE V)|F0R oF 50-70 %7t ¥ =4 Ao B R ulE] 4 AgzAe] &3
vkst Weo) oyl AT AFEAE RolHA v Z7tElo] AEEA AP o1Fd & e 2o W] WE
2 H3lEs AL R el gny A I oF Wi ofi(Bjorntorp, 1990) ¥]¥FE P xRt vvIRE G
oA uluto] BnH fEzE Agstu S ¢ 7 Uk ate] AR BEZ B oA Pl oste] JElxy
(Park et al., 1997). = st $HFS oWshks Alo] W T -T'—]-x-]]i <l
Hutolgh Ax|o] Al HEstA FA® el Z(Despres 219 F a7} QIR KShaten et al, 1993), o= A1 = &
et al, 1989), AFoE N Friske Arvhs AAY £ AZ FAHOR o]Fojd AFo|ER | Y 1’1}9] A

ZZ pHskE Aol F 93 Y(Janssen, Heymsfield, Allison, g Wkl wE AR Bxot G éo"%’] Slom K3
Kotler, & Ross, 2002). B9k Ql&w zhgo] FgHoz o g thet 2tE A TR oE EEEhA o] Foix| 1L
[e]
PN

o] Eal= <ued AL F/MA FeE o o) 17 G vwe] A% AFE v ojFojF ot gix

’\]7]3’_, vk g 1 B2 e APYL G W o 7& AAste] 22U AY WE Holdgt: T A
BE] oo} @nHE odshrle ¥ oxlew delA o] Axd W37t @A thEX| Blad ATE EE Folel

‘R}E](Welss et al, 2003). 53] A4 AR T Ay F3 A B3k

oluf 244 wlwre] X EQ IHEH, EEY T U ole] AAE-L = Adedv|EY FW X AT

: u|u,_od Hidjors X R
D Eﬂw-v-o I} Eﬂi‘ﬂ et Zua(AAARD, 2) AdiEy A48 gl Fag
3) dAietn tadist A7 2y

234: 20061 4% 259 AArEY: 20061d 72 64
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. ]\_ H3(
A4Body mass index, BMI)7} 25kg/m* o)<l 7
] sk wju)E2 @A) BMIZE 25kgmt mlWSl

u] S (Yoon, 2000).
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= Qs HIQIEY Yl BXI MY WM /Y ME AHAY 2Eo HY

A 238 A% §F HAAE AR T BEES ddE ei_—r]_gl x_u@.x:.l{
dE TREHUE Yo AEssith

o st 9 FAFHt ato] o]F FAlsty WA BHEEE ®o|7] Hall 7 T

T=7] 43 oler] e A elA ESHAl(Yamasy, 7He] A& FEAKcovariate) &2 ARE 4 3%t
Japan) 2 ZFH 3 F FHTULE ASIIHIAB 57 Y
+2/3 olg] B o &}

e AHWg 3 o tiitAte] 54

BMI 7} 25kg/m’ o4 735 vty oz, BMU} 25kg/m2 dAle]l B A% FaTE 51.64:8.89 AHo|la, thE
Rkl A-E npmg o g st ¥HE /AEL Al 4% T2 44.8849.80A4 Fg zolE HATHp<0.000). -7
71584 e BMISH d17EAIe] BMI E"‘;i}i EHIGET 1 P27 A wiQle] AolT Q) wiwkm BHEE AFY
H1REB|REE, viRkn|u|eE 9 Bln|ekuininkE 37k4] §E o WA BEs 3 ¢ glornw dng FEAOR Fo
2 TEHAh A +4& stk B AFH AT duatela Zz

161.0247.63cm, 60.44=10.32kg ©I3L dZ el 162.90+

XtzE =it 8.83cm, 61.87+10.07kgl.2 F% o7t ATt DT

$Ae) A win: 42 74744.31%), 93 (55.69%)F

T AT od dedn| ey Fnoer ks hZTY] EAF 3978(49.35%), AAAF 479 (54.65%)% IS
B3 JAsGAY e g T ARE T e B zpo)lE Holx] gtk Fnwe] B By o) ik
A5 wAdete] LRk E4(d%, A, 3 ol 3 7.566.58 AolATh
=19 71EE), FHo ﬂl%, Fu gAY AF, F4%

AT Aa 752 A5E FHHNT, A, AT, =% 73 o 7% AT 4 LAY Azt 73
A, s =5 Caﬂ 4 g SAsITh dix=T £ Ford gzt AlE A 5 E AEE 243 A
AT HolE $ $2 F AV SR AT WE 78S BMI®| Tt} o]F @nid] FA% AF Taht SLI0%E
N WEe 3 AEE FASNn A%, A JAFFH gz Bot 1744 %RTE o5 S5 THp=0.001). &
A, s 28 28 2 g9k At S3AY 3 A AV 9 T A AJ-AMY Fedtd) gzt
225 FHaslsl] ga A4 29l0] EAsIHeH oub 2 o] AFT BMIE 13 Aol& HolR] gt} =3t Tt
AHE B AR AR Alge 095 013l gz AY W3 ¢¥e A A2 715 W) BMI
st &4 AFe) BMI W3tE w|vknluky w)gkuingiyg, u)

Az A b HjgknnRbg o g tES Ax £ 2k AY WHE 4

oA z10]E BATHp=0.001)<Table 1>.

Ag BAL SAS A ZRIadE olf Eich Aty _ _ .
@ 4, A5, A s Ga % A5 wh g, T e e o e s eooeren
AAY X D o2 A BE-g, B + IFEAE A NIDDM - Contral
AR g el N B4, AF 88 13, ot (=167 (=88) x* b
AR /AL 09 vestd ol SIGL AAY, E R 7 , , n (%)  n(%)

T FHY Aol drdaedl 9% vl F = WA e welg\k{l::sloss e 87(52.10) 15(17.44) 2833 0.001
BFEE mEste] AAY Fxol T AE 291 A No 80(47.90) 71(82.56)
BHE covariate® 3 ANCOVA EAHE ol g3ty @i Anthropometric change type
§AETIN A WA S GS NS WY RAT o Lo M 7 o
Z ok age adjusted two-way ANOVAE 0|23} 1 AL Nonobese-Nonobese 56(33.53) 52(60.47)

w3} NIDDM: Non Insulin Dependent Diabetes Mellitus

AHPAL Least Squares Means(LSM)S o83l A3
= Anthropometric change type: the BMI change from previous

0.3 o= v R s AAES

FR e 122 13 maximal BMI to current BMI

Obese: BMI >25kg/m’, nonobese: BMI < 25kg/m’

[l
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{Table 2> BMI, blood pressure, and fat distributions of NIDDM and control group (N=253)
Group NIDDM(n=167) Control (n=86)
Characteristics mean=S.D. mean=+S.D. b
Current BMI (kg/m’) 2327 £ 3.50 2326 + 2.83 0.9711
Systolic blood pressure (mmHg) 126.32 + 1.54 127.66 + 1.99 0.6059
Diastolic blood pressure (mmHg) 78.60 £ 0.94 78.60 £ 1.22 0.9980
Mean arterial pressure (mmHg) 94.49 + 1.06 9494 + 138 0.8054
Waist circumference(cm) 83.98 £ 0.72 82.90 £ 1.03 0.4078
Hip circumference (cm) 94.35 £ 0.55 95.02 £ 0.79 0.5000
WHR(Waist/Hip ratio) 0.890 + 0.00 0.871 £ 0.01 0.0500
Skinfold thickness (mm)
Abdomen 19.74 £ 0.68 17.04 £ 0.88 0.0195
Subscapula 21.21 + 0.62 17.44 + 0.80 0.0004
Triceps 1595 + 0.59 15.03 + 0.83 0.3828
p-value by age adjusted ANCOVA, BMI: Body mass index
® T tixwzhe] Fetd AR o A3 W F3o BE Fudd dxuite] B
T 2T A4S FoF xteolrt glelth dEE St AR
ot FEde F T A FAF Aelrt d v = Hoj BMISH @A) BMIS] W3tE #F7E vinkvwky, b|wk-
E82 Dol 0.890+0.00, HET-IME 0.871£0.012 F HuiRke gl wjaekenieky 37k AE Wst 53wt
srolA S HIRETE 2 ATE BATHp=0.05). g Bt AAY EXE AHE A, 57 94, olg
A B BR TR 29 9 AT s 299 ¥ 7] der % WREUGE Zhz} wjnkulgkgo] w]gkuju)uky
FFAFAZAN davd dx2Tg s 43 A%, BMIC| 3 wpRkneny SEY FoSkAl E3THp=0.04; p=
R Aot YT BT B AREJFAL G 0.0001; p=0.0002). F44 BTl AEL BFHLS B]u]aLv)
8 diEFelM 19.74£0.685) 17.04£0.88mmE 23 o] Rty Eeh veku ey, vlekuu)iEge]l foEkAl w8k
(p=0.002)F B AzrE 39 By AFFHFAs 24 (p=0.0001). B35, AU 59 3 AHS sfwke] wFF
7k 21.21£0.62mm, 17.44£0.80mmZE 23 X°](p=0.0004)F A= BlEkH|REo] B|RkB|B|REE T B]n]gk8] 8] Rk ol X

B AcTable 2>.
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Mean arterial pressure(mmHg)

OB-OB OBNOB  NOB-NOB
Anthropometric change type

=@=—NDDV —g— Control

Between groups: p> 0.05,

Between anthropometric change groups: p<0.05:
0OB-OB>0B-NOB>NOB-NOB

OB(obese): BMI = 25 kg/m’

NOB(nonobese): BMI < 25 kg/m'’

Anthropometric change type: from previous maximal BMI to
current BMI

<Figure 1> The mean arterial pressure of NIDDM and
control group according to anthropometric change type
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T
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Waist hip ratio

0.840 -

0.820 -

Anthropometric change type
== NDDV == Control

Between groups: p< 0.05, NIDDM > Control

Between anthropometric change groups: p<0.05:

OB-OB, OB-NOB>NOB-NOB

OB(obese): BMI = 25 kg/m’

NOB(nonobese): BMI < 25 kg/m’

Anthropometric change type: from previous maximal BMI to
current BMI

<Figure 2> The WHR of NIDDM and control group
according to anthropometric change type

)
8

Abdominal skinfold thickness(mm

0B-0B OB-NOB NOB-NOB
Anthropometric change type

=—&— NIDDV! —i— Control

Between groups: p< 0.05, NIDDM > Control

Between anthropometric change groups: p<0.05: OB-OB>
OB-NOB, NOB-NOB

OB(obese): BMI = 25 kg/m’

NOB(nonobese): BMI < 25 kg/m’

Anthropometric change type: from previous maximal BMI to
current BMI

<Figure 3> The abdominal skinfold thickness of NIDDM
and control group according to anthropometric change
type
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Between groups: p> 0.05

Between anthropometric change groups: p<0.05: OB-OB>
OB-NOB>NOB-NOB

OB(obese): BMI = 25 kg/m’

NOB(nonobese): BMI < 25 kg/m’

Anthropometric change type: from previous maximal BMI to
current BMI

<Figure 4> The triceps skinfold thickness of NIDDM and
control group according to anthropometric control group
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Between groups: p< 0.05, NIDDM>Control

Between anthropometric change groups: p<0.05:

OB-OB> OB-NOB>NOB-NOB

OB(obese): BMI = 25 kg/mr’

NOB(nonobese): BMI < 25 kg/m’

Anthropometric change type: from previous maximal BMI to
current BMI

<Figure 5> The subscapula skinfold thickness of NIDDM
and control group according to anthropometric
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1997; Chan, Rimm, Colditz, Stampfer, & Willett, 1994). <,
Hjmo] Be] HAQxHE 7T e didAtelAl B
< s sk APedYS Ak B o, o] %
3t7] ARE AN E AAslord HeAde AAREL Q)
wEbA BTk Qg Qe v|oEY dnwo WHE 4
Wslr] st gede] T2 o] @ FHTMcGarry, 2002).
e A I AARYE dFFcw dgxEs A
S AS AERA PEFT LAY o|F A AbEEo] 1
=3(Daly, 1991), FEUelelr® Fugzte] St 3 5
B3 A HET Aot FUkEHL o AHFHA
A7t desich B3 AdaA 859 ARE vEd +
U APAREEA AMSEE FEsuehS v TREEY
Z7H8 i (Jones, 1996; Daly, 1991). & A7 An, Guish
=Tz B TGS FI Aol ey daa

2 oHE s

e
o] FoatA F2 Ao® vEbI(p=0.0003) AF W3t K3
of W& FF7] 9, ole] Y 9 H U 2
Tkujkge] vjgkuiu|vkeg e} wib|gku)n|eky gxiec
a1A =hHp=0.04; p=0.0001; p=0.0002). B]= v|%+3 o
3 2T Ha FHgel ARAE AA HoluAE
Ak G gt 17 4 iz 2FelA vl

pad

Yol JFL v1A 5 Aee AR Q) B b
WY A% A%H vl eFHW G 84
opje} MR YET EF v 42T 5 YES A%
o agsa Frsks Zol Besit

Mg WA W gl AFod Wleluds A
A} BEFNE FYAE o] FeA) ol A RE
gepk EwA 839 o Dol YnWy, Yao, Lu,

Yang, Wu, & Chang, 2001; Janssen, Heymsfield, Allison,
Kotler, & Ross, 2002), BHAH]] XP&Ho] QQ&EHH|LE
g Fxo odglef wlg Fo3 IATE FriBoyko, Fujimoto,
Leonetti, & Newell-Moris, 2000). A8} ¥X& Z7 = 24
< t}oFsliHJohnson, Johnson, Bailey, & Turner, 2004). 1 =
FHYEH S EFE €42 AR el UEAAE o
AsHs 838 A EO|thKarter et al,, 2005). ¥ A7 A,

T UE2T 2 A AN AT, 7, BMIE
Azt Ael7h gigloy Al A EEe 5% AW E¥xE
sl Aol Btk HSE ARYIE E78hE FaT
oM EEF&°] HETEY xo} THA HlW] w2 FFe
BAT(p=0.05), A AL FE AR 57 HRFH5A
(p=0.002)9} AZHE o] FAFFHFA(p=0.0004)E T
o] xR folstA T2 HETRT GuTld 45
Fol Aol o @l F4Ho &S & & Uk =@
AWzt FEol weh FuR Al #x8 v F3% F
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Body Fat Distribution and Blood Pressure
according to Anthropometric Change in Korean Patients
with Non-Insulin Dependent Diabetes Mellitus(NIDDM)
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Purpose: This study was done to identify fat distribution and blood pressure according to anthropometric change
patterns between NIDDM patients and control subjects. Methods: Cross-sectionally 167 NIDDM patients and 87
controls were studied. Previous maximal body weight and acute weight loss was obtained. Current height, body
weight, BMI, waist-hip ratio(WHR), skinfold thicknesses(abdomen, subscapular & triceps), and blood pressure was
measured. Three anthropometric change patterns were categorized by BMI changes from the maximum lifetim's
BMI to the current time (obese-obese, obese-nonobese and nonobese-nonobese: obese: BMI=25kg/m’, nonobese:
BMI<25kg/m"). The data was analyzed by ¥, t-test, age adjusted ANCOVA and Least Squares Means(LSM) for
multiple comparison. Result: Acute body weight loss(p=0.01), anthropometric change types (p=0.001), WHR
(P=0.05), and skinfold thickness (p=0.002) of NIDDM were significantly higher than those of the controls. The
mean arterial pressure, WHR and skinfold thicknesses were greater in both obese-obese and obese-nonobese
NIDDM and control subjects compared with both nonobese-nonobese NIDDM and control subjects. (all p's< 0.05).
Conclusion: NIDDM patients had more central and upper body adiposicity. Also both obese-obese and
obese-nonobese NIDDM and control subjects had higher mean arterial pressures and central body obesity.
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