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I Abstract

Obesity is a major public health problem. The population is growing older, and the prevalence of obesity in the
elderly is rising. In normal aging, changes in the body composition occur that result in a shift toward decreased
muscle mass and increased fat mass. This age-related progressive loss of muscle mass and strength is called
sarcopenia. Sarcopenic obesity, which describes the process of muscle loss combined with increased body fat
as people age, is associated with loss of strength and function, reduced quality of life, and even mortality.

The pathogenesis of sarcopenic obesity is complex and involves multiple interactions between lifestyle,
endocrine, and immunological factors. Recent epidemiological studies suggest that sarcopenic obesity is
related to accelerated functional decline and high risk of diseases and mortality and, therefore, the
identification of affected older patients should be an essential goal of clinicians. This paper addresses the
definition and epidemiology of sarcopenic obesity and its underlying pathophysiology. In addition, this article
describes the clinical significance and management strategies of sarcopenic obesity. (J Korean Diabetes
2013;14:166-173)
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21417101 AAA AR ekl e] gk 179 dAyste] T0T)7bx] 10\l 8%2] a7k dofetriil
agset wukelte] 53 Aol ol 747t FAsha glom, 1 ol Re HE FAT Favt
Ak 54 AR wsh ool o= QIgh Aste] 109 wheh 15%7k] HA8S <= Qlebal A
uHggke] ofgtat ors} gl AFYE F7elE Tagh Aet5]. sl 8 At Rt 70ti7kA] 10wk
AeE sk AL 2], Sk hﬂw"“* gl 5 10~15%4 9} Ast7h dAste], 21 ol f2= 109 vt
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m2ck FAA ApEe] wEmH, 200089 654 o4k
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ulgre] Aol Ank, WE S o AAHH
Hg3 A=o| tfete] 7heke] Helete] muatuA

Sise

A4 B 2 AS vwke] xgto g
Aojdt, 2Tl o]¥e T7lA] sarx (flesh)2b
penia (loss)olAl S#i3tdom, 19899 Irwin
RosenbergZt A& AQFSHHA] 27| Al&F61G
TS 9 I vnke] tigt Fol= oA
sy Elo] JA] oL, SAA|E EIF A= o] 1A grop

2 71O] Aol A AR
Aolgh AaE BoF1 9ltH(Table 1)[17]. %
Baumgartner 52 1998 New Mexico Elder Health
Survey (NMEHS)Z}= 8839 9] 9152 tjiloz gt
TGHEA AFolA AT e 7ES AA
st =dl, ARS8 (appendicular skeletal muscle
mass, ASM)S A& AlFo g2 o] relative
skeletal muscle index (ASM/height?)Z& F+5}1 ©]
e Ao A #Eg(reference group)] EEZFO
—2 standard deviation (SD)&] H$ ZH4aFo2
A o] H18]. ©]52 New Mexico Aging Process
Study (NMAPS)#H= A3l oAl Dual
Energy X-ray Absrptiometry (DXA)Z =743t
AR ETFE A1) AlF(body size) 2R H AT
THaFY 7T AA AlFolA Aol xA|sh=
A8 (%) 2] H7HAES] S99 (median)E 715
(cut—point) &8 ko] T7taAd R, 27AZ H|YH
JE)i Ao R 4749 o veo] Itad

Table 1. Comparison of different sarcopenic obesity definitions and prevalences

Measuring Definition of sarcopenia Definition of obesity Meanage Prevalence

techniques (cut-off value) (cut-off value) (SD) (%)
New Mexico Aging DXA ASM/height2 -25D below mean of Body fat percentage greater ~ 60andover ~ M: 4.4
Process Study young population (< 7.26 kg/m2in  than median (> 27% In men F:3.0
(Baumgartner et al.) [19] menand < 5.45 kg/m? in women| and 38% in women)

NHANES Ill (Davison et~ BIA Two lower quintiles of total skeletal ~ Two highest quintiles of body ~ M:76.3(1.73]  M:9.6

al.J [20] muscle mass/height? (< 9.12kg/m? ~ fat percentage [>27%in"  F:77.3(228)  F74
in men and < 6.53 kg/m2in women| men and 38% in women)

Communit)(-dwelling DXA Two lower 9uintiles_of ASM/height?  Two highest quintiles of body ~ F:71.7 (2.4) F:124

older people in Verona (< 5.7 kg/m2in women) fat percentage (> 42.9% in

(Zoicoetal ) [21] women)

Korean Sarcopenic DXA SMI -25D below mean of young Two highest quintiles of body ~ 60andover ~ M: 5.1
population (< 7.26 kg/m2in men‘and fat percentag/e (>27%in F:12.5

Obesity Study (Kim et al.)
23,28
DXA and CT

< 5.45 kg/m? in women)
MFR: ASM/VFA

men and 38% in women)

Adapted from Curr Opin Clin Nutr Metab Care 2008;11:693-700 [17]
ASM, appendicular skeletal muscle mass; BIA, bioelectric impedence analysis; CT, computed tomography; DXA, dual
energy X-ray absorptiometry; F, female; M, male; MFR, muscle-to-fat ratio; SMI, skeletal muscle index (total skeletal

muscle mass (kg)/weight (kg) x 100]; VFA, visceral fat area.

aStandard error.
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HE FHES AABHTH19]. o2 24 HTke
FHEEC] T HRoA] Aol 71l wet F7lste
60~69A] dlelA 2%°l &3k Aol 80A o4
JRlellA= oF 10%7HA] F7Feithal H sl
Davison®} Zoico 52 ZFZ} bioelectrical Impedence
Analysis (BIA)?} DXAE =743t total skeletal muscle
masss A9 Aoz HAS total skeletal muscle
mass/height? 2] 3}9] 2/52} AWE(total body fat
percentage)®] 49l 2/565 FAlol| WSSt Aow
Aolste] FHEES TESH v 9ItH20,21]. o]&2
Ho7} IE57FS AR AlFos B a4
9] X|:Eeh= Wd/do] WL @58 AR} A AR 4
o] F717F 9] Agte] v #dol &S sty
eQIgkRtol A HaAof o] oflS flsliAle S5 AHA
Hob= A4 AAFAFE FASHHEA A=F
S-S o= Ao B 8% 5 JSS Axselh
Newman G- 7|28] AR &S Ao Algo=
LHe ASM/height? index7} BITHSE AlgollA] 2 dgt
A#7F E ¢ YA AT vV ARE ARGk
Zlo] AgetA|o gk HES skl 22]. o] A-tollA
A-FAG 30 kg/m? o2l woA= FHEEC] 0%=
el ASM/height® AE2+= IFaF H|To] AF 7k
HE BRI AAFAT} =2 vt Afgol A=
AFo] F7Elo] 9l AH O R I5TFo] A|d}kE|of
US 7ol AAT thFEE A L5l
Aol e R ol Iarago] YEhA] ¢A Hr
obr] L&7FAet AHE H Ao, o]d E= AFGH
TAE o] deA QA got oA 2T
Aolo el W2 =gho] glom, A4S H|vho

. =i [¢)
ARGERE MY 3 nbbA) BAES ok gl
2 AREL DXAS olgdte] 28 S5,

o1& AFo & s WESS L8R4 (skeletal muscle
index, SMDE skl o] gg &2 4 =2+
(reference group)?] FEZZFe] —2 SD o|3}e] AL
sarcopenia® ]}l vwk XHEC] A9 2/5682
7|2 L R slo] &5 sAlol WSSk S A
Hjgrolakar Aolstar23]. of7]olA 52692 A0S
gidoes i vwke] fHEe] dRtolAl= 5.1%
oo A 12.5%% ZAE QT SMI= o]u] Janssen
5°] BIAZ o]-&3fo] AoJgt vprh ¢lal SMIZ 4%t
ST Aol STMetHA fHEC] STkl
SMI7} %o 754l & $71eS W3
5191t 24,25]. ASM/height? A &= g SMI
AFE o] 83 A vNtoA ARSI A=
ofstel o] QoL

KSOSTFoAl= e HvhE 37kx] A 2=

UElY7] fall DXAR o]&8h AFX2E5S computed
tomography (CT)E ©]&3t WA HA (visceral fat
area, VFA)2 HA3t ZS-AWH|(muscle—to—fat
ratio, MFR)E AAIgE vl7h QIcH26]. DXAR o]-8gh
TE5F S4B AT MRI9 Zo] HlwH
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1. Inflammation

A" S7ket BRE o Ueue 2559 aa
(sarcopenia)@} 28 9] 74 (dynapenia)= &% A g
Aotel A AAEs At E F¥E A 2 A
o]al[13], o]& Qlal F oUA] ARgFAR Qe 5o
AW 54 EAJOR o= AFs7r dAdsA 2
Aok, T Atell dS= R0l S7HE WA=
=0 AF S Aol EFIl(cytokine)S £H|
s A A A29] F (recruitment)S FEE Zlo]Th,
C—reactive protein (CRP)?} interleukin—6 (IL—6)=
Z AR o) A g, IS S A
S Hol= ZoE dA Slo] A= d5o] A
H|RRe] 20 YRIE Foll bt Ao & Bt Q)



2. Insulin resistance

Z 89l Qox Fazrg o|FHrtgo JF
A S2EY A4 9 Aol wskE IhA

< doloz HAYE=d, &
ded AFol FH 9T & ez By 9}
BEI QIZke| gt Aol A d54d EAKinflammatory
molecule)50] Ao E71Q] =g-A9} e 484 A%
A A& Abo]9) cross—talkS ol vyt AR
A& AFHE A7 Aol HEH[27,28],
A7tNA] & A g2 v AlFEA Qled
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3. Growth hormone and testosterone

S7H AR A Y U] &2 9] A Ak(free
fatty acids) s%=9} #eo] Qlt}y, =& Ga] Ak

al

A% 282 AAS FAaA7]e "% insulin-like
growth factor—1 (IGF—-1) =% A3}A|7ItH33,34].
T BTRE 7RO Q)= ARl wls 2 BTRE
7} 3L QL Abdel A A% 2R Bzt AstE o] 1At
[35], FARHAl vlgket =9l HAdollA] testosterone?]
AstE= Aol ol WAt [36]. = RiEt
A ol TEEES At dEAstetE o]
o] e A(37,38], AT H|ThS ofshA|duket
faglo g 283 7hs/d =t
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4. Physical inactivity and nutritional imbalance

AR BEF) Asks AF Bl Fas P
ofcH39]. Hlgkeh Abghe EE AH erol Asteln
ol thAl 2 A3 ool HsAo] Fobulrt,
AT 259 9571 2T S A H3 ol A
7% YAk At s AFY F7h S8 AR
F7bh 29 4 Uk @Al obuth ol

o
AE B o] AT A AR AR5

B30l Y A7t w2, Aakg deE Ad3Eol
Y e Bxdo] QoH40]. o2 g, =Ads
AEA Aols 2AZ, AEZ7) Ads 2d4a4

T a0, — Tu"o

Hjgko.2 xgystA| | Zojc,
—Zad 2o UYH o|n|et chaEet

2000 AARAZ] 7 dhagh H]ghEo] o=
AAFAS 25 kg/m?*& A5 O=, 30 kg/m? o<
HgEo 2 q17gskal Qlek, ofAlofRlo A= Gleroltt
TEYT 22 AHFY =T AEFA S 25 kg/m?
o|gtol R ofu] F7tsl7] AlARgIths ostRAtd
71z38}o] <A vt i 91 ¥ 3] (International Obesity
Taskforce) ] AFA}F 2QJ¢l International Association
for the Study of Obesity and the Western Pacific
Region of WHOOA= AR5 23 kg/m? o4&
IAF, 25 kg/m? o FHE RS2 HoJstarl qlot,
SEAINE A A FA 47 edlEolAe vigte] Vo R

Sarcopenic obesity
with aging

T~

l Muscle mass

Fat mass I

/\4\

Risk Falls [¢—>| Physical disability

Insulin resistance
Inflammation

/

Fractures

Fig. 1.

Metabolic disorders
Cardiovascular disease

Schematic hypothesis to demonstrate how sarcopenic obesity can lead to functional limitations, metabolic disorder and
cardiovascular disease (adapted from Nutr Metab Cardiovasc Dis 2008;18:388-95 [42]).
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AHESH=E Aol AAgh Ad7tel gk oE2 &Aoo
A71= AL gt} es|8 A-=FAS 256~30 kg/m?Ql
A Fol A AFEE] WA Vel A3E B o
olof Aeket ME- BIRkR| 32} 7]Eo] e gl A=t
UTH17,41], Blsgh A AFA =S 7HA AL Q= ARl A
A A o] F7hE o] il &2 Aol QIotH
A 2SEFo] #3E olF L Q= Al HE
71%% #ofl(functional limitation)?} A} Zgto] HRAUSH
7Fs/dol =& 4= lrh(Fig. D[42].

shR|GE & Al vgko] AA|gEat Aofof
2= FAIE mae] fid A WA 2,
Baumgartner o= a4 BT 7FX] 604 ©)/4¢e]
oA AA| Aozt veld 1=t 212} uje} 11u)
=2 AL WESFATHI9]. TSo] ot AlA| /el
Fa/d HITe] A3 H|vtolu StAS gkt

DHsHA vebstth 18y Davidson &2
278 vwtEt 7ol el f-olgt AduiAE
Holx| ekgkrty W I3FAI[20], Zoico S w|ukat
oAGolA 75 ol YFol 3ul =A e
S v A A fY482 e
A 18 9] Aol veletH2l], AFH A+el New
Mexico Aging Process StudyollAl 8dzre] =4
S A P et B | ] =g o I e P =
SaFoId viRkRS 7HR A=l Bls 2~3H)
7heg o w2 AA Aol HEES BH43].

LAY vk Al o] ake] A g 2 A A
QA oFed New Mexico Aging Process Study
At AR Se fEEe] HukS 7Hd
gzl 7MY wokom A veat AT
712t At 2o g yebgthal Bargk vk Qlr43],
o] Zi=2L Aubertin—Leheudre 59 dAoA =
H| 23l A3bE Holsg, HuyE 7H oA &0l
T HRES 7R oAbl vlEl AEd fE el
=o] o WotH44], =32 Qs Ak L5
Ae] Faxwslrt o|lghgat APEe] gk vA]= 2k
o s AF7Elo] = ALE HoX oA

ard vekE JoYst=d ojulgo] o, o
7|%0] FEA] Yoto] WA EAR T 245491
d=ol A Zolty, 7 AMxzo] 3% A+
o X+= ASM/height? A Eeh= a] SMI A|£=2 o]-&3F
S BT 7R of ol A HAFlel vl sto]
YA E Y] WA (odds ratio)7} 3.24H1(95%
confidential interval = 1,21-8.66) =4 3=t}

HIWE A ®of| A= AL st el ZEe
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