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Abstract This study was conducted to identify the factors affecting sarcopenia in middle-aged and older
women in Korea. This is a cross sectional study by using 5th Korea National Health and Nutrition
Examination Survey data. The data were analyzed by using the SPSS 26.0 program. The prevalence of
sarcopenia was 10.8%. There were significant differences according to ASM, age, education, current job,
marital status, perceived health status, energy intake, protein intake, BMI, body fat, alcohol drinking,
menopause, central obesity, impaired fasting glucose and chronic disease. Woman with central obesity
and osteoarthritis increased risk of sarcopenia each 4.15 times(p{.001), 3.06 times(p=.041) and energy
intake decreased risk of sarcopenia 0.99 times(p=.043). In order to prevent and manage sarcopenia,
strategies for managing central obesity and osteoarthritis in mddile-aged and older woman and

adequate food intake are needed.
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Table 1. Comparisons of the Participants Characteristics by the Sarcopenia (N=3015)
Total Non-Sarcopenia ) _
Variables Categories (n=3015) (n=2647) Soopenie_(7359) x’or t p
n (Weighted %) n (Weighted %) n (Weighted %)
or M+SE or M£SE or M+SE
Sarcopenia related factors (89.2) (10.8)
ASM(kg) [ 14.2+0.6 14.4+0.1 13.040.1 10.25 {.001
ASM/Wt(%) \ 24.7+0.1 25.2+0.1 20.7+0.1 53.47 <.001
Sociodemographic factors
56.740.3 56.0£0.3 60.3+0.7
Age(year) 40-64 2015(73.8) 1809(74.9) 206(64.6) 15.85 001
265 1000(26.2) 838(25.1) 162(35.4) ) )
<Elementary school 1399(42.5) 1184(40.8) 215(56.3)
Education Middle school 434(15.8) 378(15.7) 56(16.5)
lovel High school 757(27.5) 694(28.5) 63(19.2) 35.74 <001
>College 382(14.3) 353(15.0) 29(8.0)
Non response 43 38 5
) Yes 1432(52.6) 1292(53.9) 140(41.9)
Current job No 1583(47.4) 1355(46.1) 288(58.1) 16.73 (oot
With Spouse 2228(75.4) 1980(76.2) 248(69.3)
Marital status Divorced, behaved 753(24.6) 639(23.8) 114(30.7) 7.34 .025
Non response 34 28 6
Health related factors
Good 856(29.3) 768(29.9) 88(23.8)
Perceived health Moderate 1278(44.0) 1148(44.7) 130(38.5) 262 001
status Bad 843(26.7) 697(25.4) 146(37.7) ’ ’
Non response 38 34 4
Vigorous physical Yes 345(12.5) 309(12.7) 37(11.2)
o No 2622(87.5) 2298(87.3) 324(88.8) 0.55 576
activities
Non response 47 40 7
Moderate Yes 333(11.0) 289(10.9) 47(11.4)
physical activities No 2634(89.0) 2320(89.1) 314(88.6) 0.06 .855
Non response 48 41 7
Walking Yes 1047(36.4) 933(37.0) 114(31.4)
activitios No 1916(63.6) 1669(63.0) 247(68.6) 3.88 147
Non response 52 45 7
Energy intake(kcal/day) 1648.8£38.1 1671.3£20.1 1463.3£35.3 5.46 {001
Protein intake(g/day) 57.141.8 57.9+0.8 50.311.6 4.13 <.001
Body fat(%) 34.40.2 33.50.1 42.0+0.2 -35.10 <001
BMI(kg/m?) 24.0+0.3 23.74#0.1 27.0£0.2 -13.29 <001
Little 537(16.5) 461(16.4) 76(17.0)
A little 1630(56.2) 1450(56.7) 180(52.6)
Perceived stress Much 662(22.3) 579(22.2) 83(23.8) 3.24 514
Very much 145(4.9) 123(4.4) 22(6.6)
Non response 1 34 7
Yes 119(4.4) 109(4.6) 10(2.7)
Current smoking No 2854(95.6) 2503(95.4) 351(97.3) 2.56 14
Non response 42 35 7
Yes 1616(77.4) 1450(78.3) 166(70.1)
Alcohol drinking No 520(22.6) 442(21.7) 78(29.9) 7.64 016
Non response 879 755 124
Yes 2213(66.0) 1898(64.2) 315(80.4)
Menopause No 794(34.0) 743(35.8) 59(19.6) 33.95 <001
Non response 8 6 2
Metabolic Yes 693(23.5) 548(21.5) 145(40.2) 5037 €001
syndrome No 2085(76.5) 1897(78.5) 188(59.8) ) )
Diabetes mellitus ;\(ES 2225324)6) 2;22212;3 ) 52868)2 ) 1.22 211
Cardiovascular Yes 118(3.5) 943.2) 24(5.9) 5.92 025
Chronic disease disease No 2859(96.5) 2519(96.8) 340(94.1) ) )
Osteoarthritis Yes 865(90.7) 716(89.7) 149(96.7) 6.93 002
No 89(9.3) 79(10.3) 10(3.3) ) )
. Yes 430(11.4) 359(10.9) 71(14.9)
Osteoporosis No 2533(88.6) 2242(89.1) 291(85.1) 483 055
) Yes 89(11.7) 70(10.9) 19(16.2)
Depression No 602(88.3) 518(89.1) 84(83.8) 236 187

ASM: Appendicular Skeletal Muscle Mass, BMI: Body Mass Index
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Table 2. Comparision of the Participants with Risk Factors of Metabolic Syndrome by the Sarcopenia (N=3015)
Total Non-Sarcopenia ) B
Variables Categories (n=3015) (n=2647) Sarcopenia  (n=368) X2 o
n (Weighted %) n (Weighted %) n (Weighted %)
Yes 996(31.7) 755(27.3) 241(68.1)
Central obesity No 2004(68.3) 1879(72.7) 125(31.9) 220.78 <.001
Non response 15 13 2
) ] Yes 818(27.7) 677(26.3) 141(39.5)
sz‘;‘;d fasting No 1974(72.3) 1780(73.7) 194(60.5) 2255 | (001
Non response 123 90 33
. Yes 523(16.5) 442(15.9) 81(21.4)
Hypertension 6.35 042
No 2492(83.5) 2205(84.1) 287(78.6)
Yes 751(25.9) 637(25.2) 114(31.4)
Hypertriglyceridemia No 2049(74.1) 1827(74.8) 222(68.6) 5.21 .054
Non response 215 183 32
Yes 1513(52.4) 1316(51.9) 197(56.6)
Low HDL No 1287(47.6) 1148(48.1) 139(43.4) 2.41 A71
—cholesterolemia
Non response 215 183 32

HDL: High density lipoprotein

.'.4
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Table 3. Factors Affecting for Sarcopenia among Participants (N=3015)
Variables Categories B SE OR 95% Cl o
Constant -3.23 1.14 0.04 0.00-0.19 .001
>65 -0.08 0.35 0.93 0.56-2.16 784
Age(year)
40-64 1.00
Yes -0.24 0.32 0.78 0.42-1.47 447
Current job
No 1.00
With spouse 0.15 0.31 1.16 0.63-2.16 634
Marital status
Divorced, behaved 1.00
Good 0.05 0.37 1.05 0.51-2.16 .898
Perceived health | 1o erate -0.45 0.39 0.64 0.29-1.38 250
status
Bad 1.00
Yes -0.14 0.30 0.87 0.48-1.56 .636
Alcohol drinking
No 1.00
Yes 1.42 0.31 4.15 2.24-7.67 <.001
Central obesity
No 1.00
Impaired fasting Yes 0.42 0.28 1.52 0.87-2.66 144
glucose No 1.00
Yes -0.04 0.35 0.96 0.49-1.92 917
Hypertension
No 1.00
Yes 1.12 0.54 3.06 1.05-8.94 .041
Osteoarthritis
No 1.00
Cardiovascular Yes -0.54 0.59 0.58 0.18-1.87 .362
disease No 1.00
Yes 1.05 1.03 2.87 0.37-21.99 .308
Menopause
No 1.00
Protein intake(g/day) 0.00 0.01 1.00 1.00-1.00 .055
Energy intake(kcal/day) 0.00 0.00 0.99 0.99-1.00 043
Cox & Snell R?=.105, Nagelkerke R’=.188
lkcal S7184E 24T A 9ol 0.999(95% B2 16.3%C12m[13], 6541 o1 kel o3 tiige
CI=0.99-1.000743h= Ao & eIl SAKCRE 2 3 APAFY IH4F FHES 9.4-33.3%= e
OJ519{TH(Table 3 L), o, 10, 17]. ©AY S4B Ko7 27 vt
AL 2a5oE Aoshs 7|20 B2}EA got 1}
Bt Asfolet. Kim $1313 Jung {1719 d7olA
4. =9 L ANEe RS AFoR BT BAwel 1 BEEy
uEhe TgAFOR Fofste] B AT Avurt 274
B AT A 57] FUARIFRAY BARES o] F §3B0] ¥ Ueht 2o gt £ a7e 5
g5to] g1 3 o oj4o] IraS QUET AT LW /|E0E 2PLZLS A Kim 59 A9
ASE B4, A7 B B4, AESE 9847t AR 2 A7l SuEnth B4 dehdo, 654 o4
4% WAl vAE g Bl oo AFEIRTE =9lg o R s o} E3kd Ao Wk, 2
£ G AN T G OIF o0l 2UAF § UAFE AWK Y 5 71 BASHE e Hg
HES 10.8%0ItE = B9 o]F o9 ZH4AFT o] e AR AUHHCE 24T FHEES A 3
SHEE 0433,3%2 M HIET Uk Jung  15P] Sl ARLEISo] 8 obAlo} ShlAE ]
59 AT0IA 40-644 o4 RHEL 183%0IAT  FOE BASR: W0l RUES T ukJaeha slsich
(17], Kim 59 A7oldE 50-64A41 H173 o449 4% [15]. sHAIRE §9 244F5 B7HIYS(EWGOSP)<F of



=0 o
THESS &5

AR V59 Asot ekt
| 2 A7oliE Fnagde
Aol A AAST Gl ARE vio R slof 22 9
A7Vl Wohglo] 28| FAUOR IPLES
oetit g Algol Stk et Sefutet 2ne
BSHe N4 Ry Qe FNAgITRAe] A

[

dggt AA7E dasio
& Aol BRI 2450 S8 I 8700]
<HES T HAEe Bole Ae=
aivdAre] AAgHIE&] g4 715t Hlast
o $ YEhgeH, 244350] fle tdAe] AR
E= BT ole ERutte] 259 A Astet Z57F
HEAZIAB], Z5F2 dae ouA e 2818 2
SAA B YR Bigke] Yjle] "Hve Agd
AA sz Adfolt2, 3]. ERH|RR Fd7]9
Y e 2,894 STHAZIL, Wdr]e] A @
3.86H) S7HAIZITRAL Bargh A Axket o

1
5] =
?_].—y T 1:1-—/1\——6“

s

P

ook
3R o ofN it

A
!
ol
-

e

o r{
S

4%, 244 vgo] el Aol vjs) A

B3], 19l o4 O T ATl A

o] Gl A9 Aol BA LRt AHI0)

sck. wiwl, ST AT oA HRuEe
A4o] Qi Ao trek=d12), ol

£ Agsks 7)%0] oo zn Wiy, BiHg)

Q.
—

it
[
oN

}J\O1

7153 AJolstol7] mieol verd 2
o|%- ool ERueh2 THAF

o] Rlo] o] tpefdt wEEE FEUSIEE(3, 16],
LSS ostal S| A HREke] wert

R,
Aol AHH5]. & A7+ A, WE Yo
= WA §13o] 3.068 7l AL
E UERstth Aol IE el e dhdRke A
e HAA20], 2HEFO] A=

o 1QlolA] AL wlgo] %) et AYAT]

2 THAEY fot 9% a9lo] ol it AP

IE HwsfE o 2 AolA] TEES 7 oA
A9l H|go] MFATA 9 BEA thIAET 30%7
A3t Yehd Aoz Azt
5502 Q3 AAEES AstA7|L
3], 52 TAaAA G SH9 YQlo] = 424
Al AgH4,6l01E2 FY o]F o449 IEAHE st
gk e Aol HQsirt

£ AN AARE-2 AR Fogt Wt of
d Zo= yehgth AA WA 87.3%7F AE 4l
A5 kA Lok, AR 89.1%7F S AAE
B2 oM gt siglon, A7) A E3F 63.6%00
Al oFA] = Ao & UErTh o]AF kel AR
7} AAEEe] Ho] yepd Az AZEh AP
23 AAE 2 G THATES d&ste 89e=
Yepgow o doe gt d&gRlo] ofgta B
TSFHTH12]. AR AIAEES Ashe SASS W
A7 a3t AT Rl 7| ZhAlg WA &
Ho] JoBR[2], 5 A+ £ A FYIE AAEF
9 7| zAEe B7ME Boto] LAY AHGES
o] Easiota A7

A5 AR} S HH= ofstar
SAAIHE]. B A+ 23 v gFHFS &
A S T = G 8R10F Yeptt,
A A HFS 1463.3kcalo] AL
o] = WA ANHAHFHF 1671.3kcale
H & Ao& eyt d=2 394 43
7120l 9ot 50-64A1 o49] o] F/F7gTFS
1800kcalo| L, 654 o4 o449 oA Bo37g=F
© 1600kcal® HI1stT JoH23], B AqLoA 27t
Z tgRte] AH7Fol e FAFRT WA YEiT
A= 34 olF 49 YA HFHFe] FESIHA
%S-S UeERdt Kim 5919 dolAE 284S o
AA7E AR o e R FH ko] ol -7t Aol
£ UEhd #igol it BH AT

[ = S o) %]—/%40“ ‘|Qr
3 2912 ohqict 28FL YR

e}
TS

0

NP
T

d
P olN o
i

oN oln

ool e rh
o
>

o
1o
oft

B ol

o)

o

&9
oA g#iet &
7] FHH AABE0] RSk A3, 5, 13,
£ A70) AEL driert AREEe] $E5 Ao
= Yehgr. ojefst Aske agagol 44T AAEE
3 3 olux P37t BHo A8 BEUe
o 5 9tk web 2] o % Vel A
A% oA A AANTEE Hxs



414 $=2856ts=2X HM11&E H11E

= o] el A3 AARES 40-644 508, 65
A ol 45go = ARSI UrH23]. £ AFolAe &
Had oigAe] ddydFFol B+ 50.3g22 YE
wou, Z4as W0 Fofet JF 8<lo] oyl
Ju 59 AH18] ATl YA ol s A ©
o] A g AE7] fEos wetdct vt
9, Lee 59 AFH10lo14 = ©HiES 23447 HTHe
A 91%lo] AaA7lE a8 8210 s YERT o]
g Adhe Tl HFHE F25AT, AujolA] ghldo)
SrEo] MYEE ol a5t A 7] wizol
(3] A+ 237} AdolstAl yebsdthal BzhEct wetA
5 AFolA = DeE o] A3 g oyt Aol &
il H]%ﬂ‘é‘%%- e A7 Zashioh

2o 9329} 7o A7EIR] ko Ajslilo. a7h
25 WA A 14194 #ol= QRlofehal By gl
OH11], & AFolA = THATY [T FIF
82lo] ol it 654 o) wQlE tio=E 3 Ay
%LOHHE FE FOfR 92 vA= 8l0] oyl
H[11], 2571 24aS5y wHo] givkarl vehd At
o1 & L—TL«] A7F ATt Ly & Aol A
L 85 W4E 9F onay 2gsjglonz g5
7Izrolut 250] R TefolA] B Aol ik,

07, AR 275 GO7t 4T /U]
ofd Ao Uehdth ol w4 ool Audt
LB o] wrha vehd ABAF13)9 gt
g Adlo|YA|gt TAZL tloFst QolEo] Bk o
2 2hgstol Uehdeha stEoHs). At 283 7
42 3k WA B, 2859 9o Hu, 9jzHle)
%’“*l?]ﬂ% ”4 4E AstAIs ALl 541:}[4 6.7,

JH?J%%X*H 2A4eg vgoz
T HRIAATOIRD ARAL Dgst] ATl
=2 Wk S 41" 4
-/J\-t"l'—i I AZL Aolst
A, Azke] B2 U2 2paF Aeo] HalE duE
& gl FRA Aol gick. Teut ol et A
o =7kl & A7 fEUEte] =S tEShe
Hi2Z R o HUddFdRAe] dARES of
8ot 2T e 9T 89e Hefsiilt=
g ofef7t et okt Qe Ao AlgE A9
A9, 10, 13, 1719 Blalste] 213 o] % 01*37% oA
OF HASTT HA9aaE Eeste] &

7.

iz gl e Bl AARRE, 99,
857, BB, FuA A%, AINEAY, oY
ARAT, AR, ADPAS, S5, W4, AR
3, BAY, PASTZ, BT, FREYP), EY
o Hol7} QUgiek. FY ol elye] Taagel Wl
UL §F QoloRL BRuE, WaPo] 2PAZ)
NIAPHLFE F7Ha4E T
5 Wy 99E BAAYIE Aoz et 2 das
Folo] 39 ol of4e] TgaZ WL Y
25| 9Jsh Bujare] Fast Bl B
PIohs Aol WS A, E AT o3
HE7E Baisolok gk oyl ¢t 2
e 2 35 AT Addskug .

A, B4 olF ool 2gasol tht LA ol
2 X717 9ol ARte] B8] e 2gaF W
3 B % 8912 BT e FTA A7t Wa

=

of

REFERENCES

[1] Statistics Korea. (2019).  Population  Census:
Population Projections. Statistics Korea [Online].
http://kosis.kr/statisticsList/statisticsListIndex.do?men
uld=M_01_01&vwcd=MT_ZTITLE&parmTabld=M_01_01.

[21 S. M. Hong & W. H. Choi. (2012). Clinical and
physiopathological mechanism of sarcopenia. Korean



roh

= S8 0|2 0449 2

HA50 FEE e 20

0jxl= 881X QOl:

H 57| SQAUHAXA XIBE HES HHZA &7 415

(3]

(4]

(5]

9

(71

(8]

9]

(101

(11]

(12]

(13]

83(4). 444-454. DOI

Journal of Medicine,
10.3904/kjm.2012.83.4.444

H. M. Park. (2018). Current status of sarcopenia in
Korea: A focus on Korean geripausal women. Annals
of Geriatric Medicine and Research, 22(2), 52-61.
DOI : 10.4235/agmr.2018.22.2.52

K. A. Kim & S. Y. Hwang. (2017). Impact of physical
activity, central obesity and depression on the quality
of life according to the presence of cardiovascular
risk among menopausal middle-aged women:
Secondary data analysis. Korean Journal of Adult
Nursing, 29(4), 382-392.

DOI : 10.7475/kjan.2017.29.4.382

A. J. Cruz-Jentoft & A. A. Sayer. (2019). Sarcopenia.
The Lancet, 393(10191), 2636-2646.
DOI : 10.1016/50140-6736(19)31138-9

A. J. Cruz-Jentoft et al. (2019). Sarcopenia: Revised
european consensus on definition and diagnosis. Age
and Ageing, 48(1), 16-31.

DOI : 10.1093/ageing/afy169

L. K. Chen et al. (2016). Recent advances in
sarcopenia research in Asia: 2016 update from the
asian working group for sarcopenia. Journal of The
American Medical Directors Association, 17(8), 767.
el-767. €7.

DOI : 10.1016/j.jamda.2016.05.016

M. Tieland, 1. Trouwborst & B. C. Clark. (2018).
Skeletal muscle performance and ageing. Journal of
Cachexia, Sarcopenia and Muscle, 9(1), 3-19.

DOI : 10.1002/jcsm.12238

H. H Kim, J. S. Kim & J. O. Yu. (2014). Factors
contributing to sarcopenia among
community-dwelling older Korean adults. Journal of
Korean Gerontological Nursing, 16(2). 170-179.

M. H. Lee & Y. H. Park. (2017). Prevalence and factors
related to sarcopenic obesity among
community-dwelling elderly women. Journal of
Korean Biological Nursing Science, 19(1). 30-37.

DOI : 10.7586/jkbns.2017.19.1.30

G. Y. Cho, E. J. Bae & Y. H. Kim. (2019). Association
between sarcopenia and health risk behaviors by age
groups in Korean adults: Korea national health and
nutrition examination survey IV to V*. Journal of The
Korean Data Analysis Society, 21(3), 1523-1537.

L. Yang, L. Smith & M. Hamer. (2019). Gender-specific
risk factors for incident sarcopenia: 8-year follow-up
of the english longitudinal study of ageing. Journal of
EBpidemiology Community Health, 73(1), 86-88.

DOI : 10.1136/jech-2018-211258

M. S. Kim & C. M. Sohn. (2016). Sarcopenia and
sarcopenic obesity and their association with
cardiovascular disease risk in postmenopausal
women: Results for the 2008-2011 Korea national
health and nutrition examination survey. Korean
Journal of Community Nutrition, 21(4), 378-385.

(14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

D. H Kim & T. Y. Yu (2017). Diabetes and
Sarcopenia. The Journal of Korean Diabetes, 18(4),
239-247.

DOI :10.4093/ikd.2017.18.4.239

Y. H. Wu, A. C. Hwang, L. K. Liu, L. N. Peng & L. K.
Chen. (2016). Sex differences of sarcopenia in Asian
populations: The implications in diagnosis and
management. Journal of Clinical Gerontology and
Geriatrics, 7(2), 37-43.

DOI : 10.1016/j.jcgg.2016.04.001

S. S. Moon. (2013). Low skeletal muscle mass is
associated with insulin resistance, diabetes, and
metabolic syndrome in the Korean population: The
Korea national health and nutrition examination
survey (KNHANES) 2009-2010. Endocrine Jjournal,
61(1), 61-70. DOI : 10.1507/endocrj.EJ13-0244

D. H. Jung & J. H. Kim. (2018). Relationships among
muscle mass and obesity, metabolic syndrome,
physical activity, and nutrient intake in elderly
women: Based on the 4th-5th (2008-2011) Korean
national health and nutrition examination survey
(KNHANES). The Korean Journal of Community Living
Science, 29(4), 459-483.

DOI : 0.7856/kjcls.2018.29.4.469

R. N. Baumgartner et al. (1998). Epidemiology of
sarcopenia among the elderly in New Mexico.
American Journal of Epidemiology, 147(8). 755-763.

L. Janssen, S. B. Heymsfield & R. Ross. (2002). Low
relative skeletal muscle mass (sarcopenia) in older
persons is associated with functional impairment and
physical disability. Journal of The American Geriatrics
Society, 50(5), 889-896.

H. J. Ju et al. (2017). Association between dietary
protein intake and sarcopenia in Korean elderly.
Korean Journal of Family Practice, 7(2), 258-263.
DOI : 10.21215/kifp.2017.7.2.258

National Cholesterol Education Program (US). Expert
Panel on Detection, & Treatment of High Blood
Cholesterol in Adults. (2002). 7Third report of the
National Cholesterol Education Program (NCEP)
expert panel on detection, evaluation, and treatment
of high blood cholesterol in adults (adult treatment
panel 1II) (No. 2). National Cholesterol Education
Program, National Heart, Lung, and Blood Institute,
National Institutes of Health.

J. H. Kang et al. (2018). 2018 Clinical practice
guidelines for overweight and obesity in Korea. Seoul
: Korean Society For The Study of Obesity.

Ministry of Health and Welfare.
refence intakes for Koreans 2015. Sejong
Korean Nutrition Society.

(2015). Dietary
The



416 &=8dstsl=2x HM11# HM11s

0|

5t Li(Hanna Lee) [H3]2]

- 20169 24 : B

- 20209 89 : B

2020 9% ~ WA} : FueitE s
ot At s

By} WA Atae

- E-Mail : hannalee@cnu.ac.kr

Zl 2 Si(Bohyun Kim) (M3
- 20174 89 : FETHEA 7hEeAAL
20209 24 SEHehR FEshAL

IR

20204 3¢ ~ @A @ IEUigtn 115
det sk & A7

- PRl | ARG, AP

- E-Mail : bhkim@cnu.ac.kr




