REHEREEESETE HB31H $B55R2014. 12) pp. 109-120 http://dx.doi.org/10.14367/kjhep.2014.31.5.109
Korean J Health Educ Promot, Vol.31, No5(2014)

= Q1 ol A

Malgd " mtext” Zus” T A
Zetfstm ol Ar) s

(@]
0}
o}
=
@D
@
—
o
Q
>
[oX
o3
Q
o
35
QO
>
o
= L
@D
>
=z
T
)
o8
=
0
_|
o
Q
o
>3
=
o

Comparisons of obesity indicators for obesity and chronic
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<Abstract>

Objectives: This study was to examine the associations between obesity level and major chronic diseases in older population in Korea, using
different obesity indicators. Methods: Data was from the 2008 KloSA Biomarker pilot, a nationwide sample of 514 non-institutionalized
subjects (age 63.649.8 years; women 57.2%). Anthropometric information was collected by home visiting nurses. Portable bioimpedence
devices(Omran HBF359) were used for measuring fat mass. Obesity cut-offs used the Asian criteria of BMI>25, WC>90/85cm, and fat%=>
25/35 for men and women. Chronic disease prevalence was defined by physician-diagnosed history of 8 specified diseases. Results: Prevalence
of chronic diseases significantly increased with increment of obesity level by BMI, WC and fat %. Odds ratios of acquiring chronic diseases
remained significant in the obese group (BMI OR 2.76, 95%CI 1.82-4.19; WC OR 2.73, 95%CI 1.81-4.11; Fat OR 1.87 95%CI 1.26-2.78),
after adjusting for age, sex, marital status, education, work participation, household income, smoking, drinking, and exercise. Conclusons:
Obesity measured by all three indicators, BMI, WC, and fat mass cannot be disregarded, accentuating the significant effect on increases in
disease risks among older population. BMI and WC measure appeared better to assess the risks of chronic diseases.

Key words: Elderly, Obesity measures, Chronic diseases, KLoSA Biomarker
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|Z1THElia, 2001; Song & Sung, 2013; Villareal, Apovian,

Kushner, & Klein, 2005). ol A% 4116]- | 27l =
Q1 Q1) BlEo Q1 HITHES] FThe AR ARl EAE
753 ok TG Z2AL ALS ] T2 604 Lou H]

gk fH 82 19983 oF 30.2%0014 2011 FA] 38.8%2
715 $AtH(Korean Ministry of Health and Welfare [KMoHW],
Korea Center for Disease Control and Prevention [KCDCP],
2011). vk ARSI AAY &4 =g o AR ABE T
@ 37447 9 FAREE E4T 23 vt 2
AR e ARSI HET wEel] AEE F
£ T 11.4%7F FAF3 v 2 7]k th(Kang, Jeong
& Cho, Song, & Kim, 2010).
H| 5 H|Tko] AwkA 4tef &
B op13te 47} A &H 0
e A7olM 2 dFE o2 & A7+ 53 AdH
olal I Adte d#FolA Faitt o
= Higbo] ARES & 9
¥ R3E3}E HHAKCompos, Saguy, Ersberger, Oliver,
& Gaesser, 2006; Flegal, Graubard & Williamson et al.,
2005). A OGO E 3 FHRA AT AN = AN
B HAAF Lol vlsl, 238 AAT TFol HA A
€3 FosH =& ABHES EAT(Jee, Sull & Park et
al., 2006; Song, Sung, Davey Smith, & Ebrahim, 2004). T %
of, dA A= HA7] ol F AAF AFPol 55 F7tst
733-& B thSong, Ha & Sung, 2007). o] &3
ojA X3k A= HIRte] ZAA we} BHo] lvE EA

7}

L
T

A717F A= o] gt
7bg WS AMEEE BT A R ADGEAF
(Body Mass Index [BMI])°]x, 18 2te] A 3lg&d

& ZAste EFH|RK(Waist Circumference [WC])Z H
o= A A "Body Fat [BF])) ZHAE So] 12H 7 9
O AdZArE =FAE 719 AF22 U fte= of

AloRQl 71E2 25kg/mol g Hl =l A= 30kg/mo] g

HiRto 2 g3t AddA sz Agd vk Add
A%l ZFa3t APado]H(Kopelman, 2000; Gensini,
Comeglio & Colella, 1998), Bk, 18, 1A EF3 22
T8 TES Bl 1 Aw T GEATIA 2
T(Stevens et al., 1998). =i dAToll A =& AMAFAFE
goll, A A% T, ALY FHES T/

H, QFAFATFANA AFHAE T o] HEhe] A o] 7
23] %iﬁ‘r(Eha 2001).

5 vk §8 82 tighnniets] vt A dab s e
9 90cm ©]7d, JA} 85ecmoldS 7|FOE SA S TH(Lee
et al, 2007). 29 w2 HHATFE AAFA R F
ZEH(WOE A EFAWo] & ¥ztetA w2 $he]
AL oS¢ty B8k JTHRimm et al,, 1995). ©]=
Lol7k Eof7bAA H1E HA BMIOIA S7Hs 79 Hol
2 AR, Ao BEvt BERANORE ZAE = o
017] -] Th(Villareal et al., 2005) 55 Hgte] 9= A4

5 HIRRe] R F A o] TS st Fhsite AT
AH=E g weluete] A4 2011L:1 60-6941 A ol A
HY BRollA selsdE AT AT s &
Aol Hl&] 714 =THKMoHW, KCDCP, 2011).

TS 7208 B u, date] Ao 25% o4
T 35% oY #W AR AHE ZIeHDe
Lorenzo et al., 2003)3l=8] AW Foh= o2 HUA R
o} 59402 AR FFE nHge AFAH} Qi
£3], 654 ol tdoE 4 A#T AT (Visser et al.,
1998)0ll A= A A o] Foj = IF ZA & HojE But
ol xLoH B“ﬂ %ﬁWMlE d5d & de AEE Y
29 (Kim & Choi, 2013),

Eﬂx]' H] gk X] EEA —'1—‘/‘45]% 7+ 2% (sarcopenia) < &
37} 2&FY AE fst ol Ao s s
Fo A vk Jeagate] 7ol A Aol A
B9 Y74 =t FAot

o];‘q =3 :L7l-/\_% ‘:‘]ULOH
S7tell Blel -2jubet a1 H2
=73 AdFHo|nt w3 i H
A oA 2t viRt A A ol WE AFE B
St Wl Hrkgk A =BT o] AFe A=
o g AdFAF, sesd, AAYE 5 o

w
%

A A

o7kl A

AwE ol gata, F3 Fxwd Q7o) Aol
o] WEE AWRT FQ Addo B
27 a,
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o] AFT ‘LHIATFIdZA Korean Longitudinal
Study of Aging [KLoSA])> 22 WX (2008%d) #A&$}
sub-sample?! HRo] w7 ATE A8t 1R SAT
e F&sH Y1 Qs g stol] #E AF 9 g
< A7 8T TA 712AFE A7) 95t A E
Rom, A dAA FE dFF AFARE =4 H
£ @ T JEE AA = Ath(Korea Labor Institute, 2010).
P AT Ao 20061 12 2AF o] % v 2\ dnir} &
°ﬂ 2 S Akl lom, 20109 F-E &=
S H oA Z*P% %‘%3}5’- At AFEE A3

El
i

i*}ﬂol AiHol dgete AFHE o83 o

G 7}2 EL *}Sﬂﬂrﬁl 7471 715
S AEE S QU 13 A= 20061 7€~12€0 38
AL 10,254 9] 2L TS 2008 27 A=
7E9~8Lel FHHAL, 8688 S F2 AR
HholemtA on] A= AR AR GadHAY
o2 I wstigL olsfstr] As AR Hiole
vl SAFES Adeta BdE TRESS vhEs
A8 AT AFIATHE 22pd = oA SN
AEE 5008E EX2 AASHT (Chun, Bu & Cho,
2008). AR X d g & aeste] e WA

Xﬂd «liol% ol #

Y
12 m

o] ZFE A DAL e A P4 F nYRAT
S g W e ¥

Faho] AHs)

Aok 2 zAE vlo] QubA] A7l ofa AEE Az
Z2EZ wet JAAAZ, AAVE, 4, Y AH 5
< X3 ZA% AAE FPA vlol A AT X
& Axpel Y& Stdtn ATHefofddolA ss
gtttk o] =E2 2008 THATE ulo] QuA o Bl ZA}
AR F oA 5279 F Y T s 7, 5

[

A, Y=, AR v S2HA 118 A F 5149 0]

7/H T A2 A e JJ“I? ”511011/‘1 A
A2 Hol nAste FHsks FAHANN Yeude AS

7] (stadiometer) 23} Ft-S W g
oAb 7] 34 Al 71945 AR
&+ X BHE FASES 3
93\2”4 W JEHE S4B G2 A7 A
7HA 7] =3 T

Y Ede JAAdA T E S5 AT FE
S WEE HA A & F FLS 15em HH e ol
A ES s U W A =S sk SR E
o} & Zu M (lower rib)2} % %Hﬁ(lhac crest) HEE ARo]
o] 7heHl AE FEolA FFANOE FAGIL EAE o]
FE e FHA}EE 5t Z@fﬂﬁi‘:}. selsd %32
3|5 ZAsATE AA W AL F dEe AEe A
#F(fat mass, kg)oltt AA A FoA Ago] AA|sk= Hl&
(% body fa)Z XHIT ol5¥ AAL 7]7](Omron
HBF359)& AH&sto] FHAIS AAY £&& 24 23] 4
A8

ok AYGALS] A= A A FAF(Body Mass
Index [BMI]: #AZ(kg)/A & m)))7F AlellA 7k duba] o
2 AREI Gtk B =AM e AZEA T B8Rk 7S
ofAJo} B HIRFEHS] 7]F<Ql BMI=>25(Deurenberg-Yap
& Deurenberg, 2003; Zheng, McLerran, & Rolland, 2011)%
AAE Rt B5EEE 7]E tigHH RS 7 AN G &
=8 1’}7<}>900m/°17<}>85cm(Lee Park & Kim et al.,
2007) 715 gtk AA G ©E HEk 71Ee Al
BAZ)F7E AN G =25%, AA=35%= HlTh 7
< X838 th(De Lorenzo et al., 2003).
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ko] dubA EA(<Table 1>)& Ao HE, oA

= F 51402 AR} 572%E AR ARG =
< FEXE BT B vole EA 63,54, A7t 6384 =
H| =3k o] ATtellA aedh 871A TS F XA
A FHES G Ha AT fFofEtAl w3ke
™ (49.1 vs. 616/), E3] v ¥E¢H} AHYE FHEC A
oA ZA Edth HITAIR T A, AF, ’CﬂﬂaﬂﬂE %

& AN MHAEE P F2EAR A AT E
GU HITE test 2 AP} vlmageh A gy oI H Eskod 2 AR ek ATEE izl A
& 1YY volovy) AA 7E ERpe ¢ H EUT T AARAS, sz, Awgen ddw
Ho| 2 ddalzy ol 27z Hol2 nAsd patg Al 7 WIT fFHES AT} EAEG B wgkon,
0 = AW 9 de B ndds guee Ay gxs  ololEd BT dUAeltt SAAOR frolgn
ol ofsto] FEsbeto] Fatoitt HITAEE 4R, AF
<Table 1> General Characteristics
Men, % Women, %
(N=220) (N=294) p-value
Age
45-54 21.4 19.4 0.2666
55-64 35.9 313
65-74 30.0 35.7
75+ 12.7 13.6
Marital status
Married 92.7 70.8 <.0001
others 7.3 29.3
Educational attainment
No formal education 7.3 28.2 <.0001
Elementary school 25.9 344




Z-uHIFolN B|otnt Sk A S MRS 9F H|E EH X E B[
Men, % Women, %
(N=220) (N=294) p-value
Middle school 17.7 14.6
High school 35.0 18.0
College or more 14.1 48
Working
Working 59.6 30.3 <.0001
Not working 40.5 69.7
Household eauivalent income
Tertile 1 (low) 30.0 34.7 0.4327
Tertile 2 (mid) 36.4 32.7
Tertile 3 (high) 33.6 32.7
Smoking
Current smoker 33.2 2.0 <.0001
Past smoker 377 0.7
Never smoker 29.1 97.3
Drinking
Yes 65.0 214 <.0001
No 35.0 78.6
Regular exercise
Yes 50.9 40.1 0.0152
No 49.1 59.9
Chronic disease ' One of any 49.1 63.3 0.0048
Hypertension 27.7 37.8 0.0384
Diabetes 13.6 16.0 0.6712
Cancer 4.5 4.8 0.9465
Lung disease 32 24 0.5814
Liver disease 3.6 14 0.0909
Heart disease 59 8.8 0.2660
Cerebrovascular accident 4.5 1.7 0.0580
Arthritis 8.6 34.0 <.0001
Obesity (%)
BMI(kg/m’) > 25 38.6 473 0.0508
WC(cm) = 90(M), 85(F) 35.5 443 0.0452
Fat(%) > 25(M), 35(F) 55.5 60.8 0.2468
Mean (£SD)
Age(year) 63.5 £9.7 63.8 £9.8 0.7531

Height(cm) 165.8 +6.0 1522 6.1 <0001
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Men, % Women, %

(N=220) (N=294) p-value

Weight(kg) 66.1 £9.1 58.1 £8.8 <.0001

BMI(kg/m®) 24.0 £2.8 25.1 £3.4 <.0001

WC(cm) 87.0 £8.0 84.1 +8.9 <.0001

Fat(%) 25.5 +4.6 359 +4.2 <.0001

' age-adjusted prevalence was calculated by the distribution of the whole study population
32 H|DH X|EY My oz H|DH £F [Figure 1], <Table 2>, 1] REo|A o] 2715 o}
o Aol o3 S7ksHe B0l Atk B3l B
Fevet SuFAAA AAFAF, sy, AAY

=
S Al 7HA HIRE AR E RTeEEs HasEE, A
B AEel wEt Hkeo] A3 e HoleEd

oft o

= slg=drt 700 2R AEHo R Fbee B
o

Hao

e e e
Sex O g + Ferale Sax O Mg + Female

Sex O Nale + Farals

[Figure 1] BMI, WC, Fat Distribution by Age and Gender

<Table 2> Group Comparisons of BMI, WC, Fat Mass by Age and Gender

ol A 40t) FHbo]E BMIE frolahAl ZHastar, ol abel A

Age grou N 2l -value Ll -value e -value
ge group mean(+SD) p mean(£SD) P mean(+SD) P
Men
45-54 47 25.3(2.6) 87.7( 6.8) 24.1(4.3)
55-64 79 24.02.5) 87.2( 1.5) 24.9(4.0)
.0016 0.7245 0.0104
65-74 66 23.3(2.7) 86.1( 7.8) 26.5(4.5)
75+ 28 23.4(3.5) 87.5(11.2) 26.8(5.8)

Total 220 24.0(2.8) 87.0( 8.0) 25.5(4.6)
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Age grou N BM| -value we -value Fat -value
ge group mean(+SD) P mean(xSD) P mean(£SD) P
Women
45-54 57 24.9(3.5) 81.6( 9.1) 33.2(3.8)
55-64 92 25.2(3.1) 83.4( 8.2) 35.6(3.4)
0.6911 0.0183 <.0001
65-74 105 25.3(3.5) 86.0( 8.3) 36.6(4.5)
75+ 40 24.6(3.7) 84.0(10.9) 38.3(3.5)
Total 294 25.1(3.4) 84.1( 8.9) 35.9(4.2)

Note: *Calculated by GLM

/‘1 ”W’éﬂ fFHEe] ¥4 BF °1W EUTH Flgure 2]
W 25 ARG vk o] o7t 34A5(23.0-24. 9)J+

UP(>25 0) 7 Fe2 HAH(<23.0)00 Hlal TS
ol FopAle ¥Rk BAE RAFI oA
33.7%-> 54.7%-> 60.6%, AR 45.2%-> 63.1%-> 73.5%).
g Y& FEI SEant Jds A Fde] HlE)
NS FHE ] lr;oh;].(v]—;(]_ 40.3%->63.1%, o 2}
53.4%->72.1%). FAAYF TE DT EANE AR
of wls HiRkH el A FHEC] =RTHEA
39.9%->55.8%, AA} 51.5%-> 61.9%). Al BT A& ZF
TP G0 AFE AS AT B|gkzte] FHAJo] B

FHE YA, AR Fixe} FAAGHF FEo| e HTe
HEAL Holx gkt

<Table 3>& H|9H&}A| & 150l vlg), vvkst 15
oA THAS AP AHFES BT Ut A A
AFE AGe v EFS v 2 & o] OR 2.20(95%
CI 1.53-3.16), B-F-H 7152 OR 2.68(95% CI 1.85-3.90),
AyFo g2 Zek HIRF1E-2 OR 2.45(95% CI 1.71-3.51)
v Eokth A AE, ASAAA £F, ARYEHE B

4 =
T A F A A RAEE B4 A9 Ha
@ A7, AgFon Agd wwel A9 exme i
@ e, AAFA e BE BAE S v 99

ozule A4 otk AdFA4o BREHR 24

gk B 7He 7+ OR 2.76(95% CI 1.82-4.19), OR 2.73(95%
CI 1.81-411) 0.2 Aoz Aeksk vlvk OR 1.87(95%
CI 1.26-2.78)°l Hl3] =2 AHS AT

100 1w
OMormal BMI
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[Figure 2] Age—adjusted Chronic Diseases Prevalence by BMI, WC, and Fat Mass Indicators
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<Table 3> Odds Ratio ( 95% Cl ) of Obesity by BMI, WC, and Fat Mass for Chronic Disease Prevalence, 2008 KLoSA
Biomarker Study

Sarcopenic obesity by fat %

Obesity by BMI Abdominal obesity by WC
>
(BMI>_25) (>90(M) 85(F) (225M)35(F)
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
o 100 100 100 100 100 100 100 100 100
220 (153 306) 270 (182 402) 276 (182 419) 268 (1.85390) 265 (179 393) 273 (181411 245 (171 351) 195 (134 286) 187 (126 278)
4554 100 100 100 100 100 100
\ 5364 33 (194 569) 268 (148 48)) 309 (187 546) 24 (134 439) 276 (162 468) 220 (123 394)
(5
! 6374 4 (3 947) 327 (168 639) 458 (266 789) 255 (133 489) 379 221 650) 225 (118 428)
754 826 (405 1684) 367 (154 878) 650 (322 13.12) 276 (L17 655) 528 (261 1067) 238 (101 5.58)
. Male 100 100 100 100 100 100
[9:¢
Female 153 (105 224 113 (060 2.12) 156 (106 227) 122 (065 2.30) 162 (112 236) 126 (067 239)
Martial Others 1.00 1.00 1.00
Satus Married 0.54 (030 096) 050 (0.28 0.90) 048 (027 085)
No fomil 115 (057 2.33) 109 (054 2.20) 108 (054 218)
education
Elementary,
Fducation  middle 121 (074 199) 133 (081 2.19) 132 (081 215)
school
tigh schoo 100 100 100
or more
Yes 100 100 100
Work
No 122 (109 136) 120 (108 134) 120 (108 134)
?”m“]“ 111 (065 191) 129 (075 2.20) 112 (066 190)
Household (low)
equivalent  Quintile 2 095 (058 157) 105 (064 1.74) 096 (059 157)
income e
Quintile 3
i 100 100 100
Never 100 100 100
smoker
Smoking  pyst/
Current 137 (074 2.54) 145 (077 2.71) 144 (078 26)
smoker
No 100 100 100
Drinking
Yes 063 (040 100) 067 (043 1.05) 068 (044 107)
Reglar o 135 (088 2.05) 139 (091 2.12) 128 (085 194)
ORITi  Yes 100 100 100
AIC (model fit) 689.75 63961 0132 680,34 64032 §27.48 68421 633.06 64188
V. =9 Yets HIe B AeE = e, BT AR g%
Fo3 ABAo] Y= AoE YETH B3, QF8HA,
o] AT Syt T xd AFE tdoz AdHEA ANIHAA, A7 Y MFE BT BAS 3 A 7HA
A 7}A wukR) Fo} ukAd A gho) HIRRA| o} T A8 9 IS4 & vlastls o, AF

&, g, AE 5 g EDR 2
BARL MTAAT. B 2T A A AR F ol g FASs B3 Eo] B2 nthe] FAA Yol wE v



TR g d s REAS o & ATl
o] A7 A= AdFA S, e, ALF A% =
Fol A vigtge] B F vske] fostA F8 Tt
AAZe] o] T8 ASE YEhton, wdy)
UPﬂrﬂoﬂ g A ANE S8t Utk 71E o
AT M wUdnnke] AR o
(Elia, 2001), 23]& lzkﬂﬂ AA g2 7§13 o] BIvE &

A R=S L]-E]-"LE}(Slemenda et al,
1990; Johansson et al., 2014). Y& AT A = v TS =
A wHgAsto® Qlste] x7] AReA He A2
(survivor effect)‘% H| F Az}l B38| EAlskA| g U“é 2%

i
rict
fo
o
lo
rO
rJ
o,
o

N
oy
N
_%
A
ﬂ
ol
O
H
ol
r O
£
N
N

o 21 AT 57 }6}: 7AUr HPEH Hreko 7 Bwol
7t 20154 HY Yehds AdFgASF N5y 8= &
A7} A71E7]% S (Zamboni et al., 2005).

B AT e S-S cu¥Y, I, o, HES,
g ARAS HEF, A g7kA 28 5 & v
] °l & S AL e A= Aodste] HA

32 S Al7HA wiRE A zeke] BEAd s AL 9
Kim et al.2001)¢] 1998 T HAZGYEA AEE
M3 A7 AT maEH, Y dEgo
g 2 o) FAEFoIN L, AFF A7t Sl o
A o] F Ago] vt mE 2| ¥ % (Prevalence ratio)”}
A wolAE A0 Ueht o] A7 A3g SwHs
T gtk BAT B AFeliE FuR ddagelA

ARG Fo] 2gE0] A el TRIFHA ET =
& B AFdA FaddToA T8 T ASR] 1d
I FRE F7F B3 A 3([Figure 2]) ADHFA|F, 8

L9 Adnvt 2
At fz #, Field et al.(2001)<
ANE B 6}—1 9lo}, o:]x}
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oMol
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AQ
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X
nj
_{
Hir
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N
O

ol A AAAEI] AR
2 AZE AKKang et al., 2014). =3+ F7HEA o) A AU
o FAAE] AAFAFY B 2 Eo| 63}

7} et
o] A A5 F7F BA0lA 604 ol =19 AHF
A= 30014 HITRIFE 5.1%2 YeR, v= 60t =2
o] 23%, (Mokdad et al, 1999), T~ 60t %919
17.7%(Charles, Eschwége, & Basdevant., 2008)°l 1]} )
2O 2 v HighES HolFa 9t} ol 7|EATA
el ARl Bls) vek QIFRe) A FRIF &
I AAFAFE DS T FFo] Ythe ATEAAE
Sbsta gtk 18y ofAlo} 7] EQl A A A 4 250]
e VIR, FFA 7 654 o)} =919 HIvHE
S Hws) Boks o, vt A EAeel o 36.6%
o} AA919] 473%7F vivkoz oivke] AFolA Eat
2191 29.0%, A1) 36.8%2] BT HSte] A
3 H2 AYE R (Huang et al, 2005).
ANAFAFE A3 Ago] e HvE2 S o
E A¥Ed, 20080 IUAZFUEA ZIHKMoHW,
KCDCP, 2009)°14& AR el A= I8¢ sjeio] #2Ex
A a1, A A= A A FA S 25014 HITRIF7} 50T
39.6%, 60T 29.8%, 70T ©]F 21.0%= HA4dte AT
2 98 A7 A3 v A4S Ho|a Qlt<Table
2>, A#Z7le] W vt AE A vt A}
o] A AsA =& AE& I (survivor effect)d] FF
o7 A 4 gtk g oA AdHS &Hle] AL
Ao me} g2 Y-S Holn BTt 3 FFE |
ZITH(Elia, 2001). =912 32 Zo B3| U= dFZol
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