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[Abstract]

Sarcopenia is a progressive skeletal muscle disorder associated with poor health outcomes such as
falls, fractures, cardiovascular and metabolic disease. In this study, we used nation-wide data from 2008
to 2011 Korea National Health and Nutrition Examination Survey (KNHANES) to analyze the
association between bone mineral density (BMD) and sarcopenia in community-dwelling men and
women. Subjects with history of medication for osteoporosis or with illness or malignancy affecting
bone metabolism were excluded. Sarcopenia was defined using the revised Asian Working Group for
Sarcopenia (AWGS) classification with SMI (skeletal muscle index; <7.0 kg/m® for men and <5.4 kg/m’
for women). We included 2,133 subjects aged 50 years or older men (N=1,246) and postmenopausal
women (N=887). Prevalence of sarcopenia was significantly higher in men (28.8%) than women
(22.0%). In multiple regression analysis, sarcopenia was significantly associated with low bone mass at
the lumbar spine, femur neck and total femur BMD after adjusting confounding factors in men.
However, there was no association between sarcopenia and bone mass in women. In conclusion,

sarcopenia is significantly related to low bone mass, especially in men aged =50 years in Korea.

» Key words: KNHANES, sarcopenia, bone mineral density, osteoporosis, fracture

AEe 2 aaAS 531 o) gl B
2 oo® 3 Ay Bie] S A7 FEAL (KNHANES) 200820114 7
o] A%AE AF GUE dpFos 2aET FUEete] BEAd vste] E469)
ok ol
[¢]

A3t = okxgEcko] ¢)

w4 e
-3
=

M
wl
oft
N
=2
o
4
it
o
2
e
iil
%0,
A
L
mH
=
~
>,
2
ot
mlo
=)
)
rir

()
o= A9ttt AT /¥ AWGS (Asian Working Group for Sarcopema)-% 7=
SMI (Skeletal Muscle Index) 7} B0l <7.0 kgm?’, A NME <54 kgm® 9 H5-=2
oatglth. 5041 ol ARl g 12467 B ATl 8878 T, F 2,133 0] & ATl
St 2T FHEE $Ad 288%)00AM 178(22.0%)el ¥

= e
RIS

PR Moo 2 O e

ki 3 FrolstAl =A YEeRsh
29 H|Es thoket TAUSFE Uld] BAS 3RS Alde A, YA AE ﬂz.}
Zo] 25 2 dEHE BT v 2w} 46401 AN Ao A= FHHo] ALk 4

o= 504 o]de] el PYANA THRATS W I} deo] AT
» FA0f: SQUAZIUYRAL 2UAT, FHES, L, 24

« First Author: Jeong-Ran Cho, Corresponding Author: Dong Jin Chung
*Jeong-Ran Cho (jrcho@kwu.ac.kr), Department of Health Administration, Kwangju Women’s University
**Dong Jin Chung (djchung@chonnam.ac.kr), Department of Internal Medicine, Chonnam National University
Medical School
* Received: 2023. 04. 26, Revised: 2023. 06. 07, Accepted: 2023. 06. 07.

Copyright © 2023 The Korea Society of Computer and Information
http://www ksci.re.kr pISSN:1598-849X | eISSN:2383-9945



114  Journal of The Korea Society of Computer and Information

I. Introduction
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II. Subjects and Methods

1. Subjects

& A AU RN e SUATIYRA
oM ZBE HAE AlSYSIAE 2008'd5E] 2011E7}HA]
o] HAIRtE(H47] 3 AI57])E (KNHANES, Korea
National Health and Nutrition Examination Survey,
2008-2011; Korea Centers for Disease Control and
Prevention)[14,15] o] &5t F2 HESIA /g
Y HES, WHAER s 22 A0l gle 50
Al ool Fd % LS tider 2das &
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5%, 42745, BolEAywEY, BURY, 23, A
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£ gRago] 126 mg/dL 0302 ol s}
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2. Methods
2.1 Characteristics of subjects

AT SHE 5 A, Y, AR, G 1T
25, 14} SRV, SAYE, 157 27] 514, 157
2eLE 4 ST B AN 52T 2B 717
252 5, 3% 54, o2 BRAGON gL E
APl g% 542 71F0R FRIGL FAYHE
MG IASAR U ARhEUAR TRl §7)

2.2 Clinical and laboratory examinations

AAAZE A% 0.1 cm T7HA], Alg-2 0.1 kg ©
A BSIAL, AEFA e Als(kegle A18(m)o]
AFo2 We gh& AFgsielon, 18.5 kg/m” 0|7k A]
A% 18.5 ol’dolHA 25 kg/m” 0]Tk %A, 25 kg/m’
ol vlgte g R U2 +2ZUAIE AHESt
of 1} B¢ 5% 3027 {4 g
25t 2, 3&F Y BGA19] BHuES ARSI &
EAEollA] BUN, creatinine, B]EF1 D (250HD) 52
sttt 19 Zad832 24A1E 7]ldRE &

EERT Y

2.3 Bone mineral density

U= 3 AR A olsodURl e EAI S
(DXA; Dual energy X-ray absorptiometry)
(Discovery QDR 4500 W, Hologic® Inc, Belford, MA,
USA)Z o5ttt 28w Al 1-4 85 3 HiElZA
Al, dEEERAA 588 A0S o]&stal, WHO
A 71%0] wef 3g= AR Zat T-score=-2.5,
-2.5<T-score<-1.0, T-score>-1.091 74%-0f ztzt+ Zt}

5 BUAE, N BRI

2.4 Definition of sarcopenia

ARl & AZEF (ASM, Appendicular Skeletal Muscle
Mass)& DXAZ o] §ste] 2743 & @t £ tjejo] 2§
T2 FollA ot (kg), EATTXIS (SMI, Skeletal
Muscle Mass Index)= ASME 7]9] Algo=2 U0} A
At} (kg/m?). 24422 AWGS (Asian Working
Group for Sarcopenia)?] 7|&=E 7]&Fo w} GAL
SMI<7.0 kg/m*Q1 74, o2 SMI<5.4 kg/m’9l 7<%
2 Aojstirt

2.5 Statistical Analysis
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III. Results

1.1 Demographic, lifestyle, health behavior and
laboratory factors

521339 5 98L& 1246901900 274350]
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Table 1. Anthropometric,
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aged 50 years or older in male and postmenopausal women
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lifestyle, and laboratory characteristics according to the presence of sarcopenia

Men (N=1,246)

Women (N=887)

Variables Sarcopenia (-) Sarcopenia (+) Sarcopenia (-) Sarcopenia (+)
(N=887) (N=359) (N=692) (N=195)
Age (years) 58.5+0.2 62.6£0.6%*x* 59.9+0.3 59.9+£0.7
Height (cm) 167.9£0.2 166.5+£0.3*x* 154.1£0.2 153.3+£0.4
Weight (kg) 69.7£0.3 58.240.4%*x 58.4+0.3 51.320.5%*x*
Body mass index (kg/m?) 24.6+0.0 20.9£0.7%*x* 245%0.1 21.8+0.2%*x
ASM (kg) 22.2+0.1 17.910.1%%x 145+0.0 11.910.0%*x
SMI (kg/m?) 7.810.0 6.4£0.0%x*x 6.11£0.0 5.0£0.0%*x
Obesity p=0.000 p=0.000
Underweight 2(0.1) 38(9.3) 4(0.4) 10(5.5)
Normal 519(57.9) 310(87.9) 403(59.2) 173(89.2)
Obesity 366(42.0) 11(2.8) 285(40.4) 12(5.4)
Systolic BP (mmHg) 125.4%0.7 123.7£1.1 123.7£0.8 123.0£15
Diastolic BP (mmHg) 80.1£0.5 76.6E0.6%xx 76.6£0.5 76.0£0.8
Hypertension p=0.022 p=0.322
No 476(54.7) 223(63.2) 406(60.9) 130(65.4)
Yes 411(45.3) 136(36.8) 286(39.1) 65(34.6)
Hyperlipidemia p=0.090 p=0.013
No 413(46.3) 197(52.6) 353(53.0) 127(65.9)
Yes 474(53.7) 162(47.4) 339(47.0) 68(34.1)
Monthly household income =0.005 p=0.468
level
Low 185(16.9) 120(28.0) 212(28.4) 57(26.0)
Middle low 222(23.1) 92(26.1) 192(28.5) 48(25.5)
Middle high 210(24.8) 79(23.6) 145(21.8) 40(20.9)
High 270(35.2) 68(22.3) 143(21.3) 50(27.5)
Alcohol consumption p=0.102 p=0.019
<1/month 177(18.0) 89(23.6) 407(56.2) 111(56.0)
1-4/month 300(33.7) 95(28.8) 223(34.7) 56(26.8)
>2/week 410(48.3) 175(47.6) 62(9.1) 28(17.2)
Smoking status p=0.708 p=0.365
Current smoker 534(60.4) 211(61.8) 44(7.7) 11(5.4)
Ex-smoke, Non-smoker 353(39.6) 148(38.2) 648(92.3) 184(94.6)
Walking exercise/week p=0.415 p=0.714
No 111(13.2) 48(15.0) 118(16.7) 32(17.3)
1-2 145(17.5) 45(13.8) 94(13.4) 30(16.1)
>3 631(69.3) 266(71.2) 480(69.9) 133(66.6)
Strength exercise/week p=0.011 p=0.715
No 541(58.1) 259(69.7) 573(83.1) 160(81.6)
1-2 123(16.9) 42(13.1) 46(6.5) 15(8.4)
>3 223(25.0) 58(17.2) 73(10.5) 20(10.0)
Calcium intake (mg/day) 595.2+13.2 513.0+£22.5*x 456.210.1 418.4+£21.8
250HD (ng/mL) 21.4+0.3 20.2+0.5* 18.2+0.3 17.1+£0.4%
BUN (mg/dL) 15.840.1 15.6£0.2 15.240.1 15.0+£0.2
Creatinine (mg/dL) 0.95+0.00 0.90£0.00%*x* 0.71£0.00 0.68+0.01+

Values are presented as meanzstandard error or numbers (%),
without sarcopenia, Sarcopenia (+);
mass, SMI skeletal muscle index, 250HD; 25-hydroxyvitamin D.
sarcopenia in each gender.

*p<0.05, **p<0.01,

N; number of subjects, Sarcopenia (-); subjects
subjects with sarcopenia, BP: blood pressure. ASM; appendicular skeletal muscle
**xp<(0.001 vs subjects without
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1.2 Comparison of bone mineral density
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Table 2. Bone mineral density and T-score according to the presence of sarcopenia aged 50 years or
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1.3 Factors associated with bone mineral density
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according to the presence of sarcopenia
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Men (N=1,246)

Women (N=887)

Variables Sarcopenia (-) Sarcopenia (+) Sarcopenia (-) Sarcopenia (+)
(N=887) (N=359) (N=692) (N=195)

BMD L1-4 0.965+0.005 0.890+0.008+** 0.823+0.006 0.800+0.014

(a/cm?) Femur neck 0.785+0.004 0.702+0.005*** 0.651£0.004 0.624+0.010%*

Total femur 0.972+0.004 0.865+0.006*** 0.802+0.004 0.765+0.010*=

L1-4 -0.486+0.048 -1.108£0.070xxx* -1.583+0.057 -1.789+0.125

T-score Femur neck -0.487+0.033 -1.156£0.046xxx* -1.41810.044 -1.667+0.097*

Total femur 0.234£0.031 -0.543£0.046**x -0.418%£0.042 -0.746%0.093=*

Values are presented as meanzstandard error or numbers (%).
without sarcopenia, Sarcopenia (+);

N; number of subjects, Sarcopenia (-);
subjects with sarcopenia, BMD; bone mineral density, L1-4;

spines, *p<0.05, **p<0.01, ***p<0.001 vs non-diabetics in each gender, ##p<0.001 by X?-analysis in men

Table 3. Clinical, lifestyle, and laboratory factors associated with bone mineral density by multiple regression

analysis in men

L1-4 Total femur Femur neck
B£SE BESE B£SE
Age (years) -0.001+0.001 -0.003£0.007 **x* -0.00310.000%x*x*

Sarcopenia (ref: no)

-0.033+0.012*=

-0.061+£0.009***

-0.042£0.008xx*x*

Obesity (ref; underweight)

Normal

0.11240.030%**x*

0.077£0.015%*x*

0.048+0.017%*

Obesity

0.159+0.033***

0.124+0.019***

0.087£0.020%**x*

Hyperlipidemia (ref; no) 0.004+0.009 0.007+0.007 0.006%0.007
Hypertension (ref; no) 0.027+0.010%** 0.016+0.007* 0.010%0.007
Smoking status (refi current 0.016+0.009 0.002+0.007 0.005+0.007
smoker)
Alcohol consumption

(ref: <1/month)

1-4/month -0.006+0.012 0.005%0.010 0.004+0.010

>2/week -0.009+0.011 0.000£0.009 -0.005%0.009
Monthly household income
level (ref; low)

Middle low 0.022+0.014 0.019+0.010 0.024+0.010=*

Middle high 0.025+0.013 0.002£0.011 0.015+0.010

High 0.050+0.013**x 0.034+0.011*= 0.033+0.009**x*
Walking exercise/week

(ref: no)

1-2 0.008+0.018 -0.008+0.013 -0.001+0.012

>3 0.012+0.013 0.002£0.011 0.008+0.010
Strength exercise/week

(ref: no)

1-2 0.023+0.013 0.018+0.010 0.015+0.010

>3 -0.014+0.011 -0.013+0.009 -0.011+0.008
Calcium intake (mg/day) 0.000+0.000 0.000+0.000= 0.000£0.000*=*
250HD (ng/mL) 0.001+0.001 0.001+£0.000%* 0.001£0.000*=*

SE; standard error, ref; reference,

**xp<(0,001 vs reference.

L1-4; 1% to 4™ lumbar spines, 250HD; 25-hydroxyvitamin D. *p<0.05, **p<0.01,

117

subjects
1t to 4" lumbar
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3, Figure 1). 0/d9] 4 o= 01344 Z7h= 9= rjE
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(Table 4, Figure 1).

IV. Discussion

S0A] ode thdoz oF & Aol g4 & 9440

A
Hel 27h4%0) 217)

[ = EE o)

tﬂ 287 7¥7F 28

8% % 22.0%%ct. 3t

=S ez gF AolA, 204 ool 2EaSY]

FHE2 F/dolM 8.7%, ool

11.2%2[16], 40A] o]

oM ol 18.5%, odollM 14.6%= Zig
AL, 65A] o =S ez oF AN A

Table 4. Clinical, lifestyle, and laboratory factors associated with bone mineral density by multiple regression

analysis in women

L1-4 Total femur Femur neck
B+SE B+SE B+SE
Age (years) -0.001£0.001**x* -0.00710.000*** -0.007£0.000%*x*
Sarcopenia (ref; no) 0.003+0.015 -0.017+0.009 -0.011£0.009
Obesity (ref: nderweight)
Normal 0.132+0.050*= 0.145+0.042%*x 0.088+0.037**
Obesity 0.184+0.052x** 0.187+0.043%*x 0.120+0.038***
Hyperlipidemia (ref; no) 0.008+0.011 0.004+0.007 0.000+0.007
Hypertension (ref; no) 0.012+0.012 -0.006%0.007 -0.002+0.007

Smoking status (ref:

0.027+0.013=
current smoker)

0.031£0.01 1%

0.027+0.011%*

Alcohol consumption
(ref; <1/month)

1-4/month 0.004£0.011 0.002+0.008 0.004+0.008

>2/week 0.010+0.020 0.015+0.013 0.011£0.013
Monthly household income
level (ref; low)

Middle low -0.002£0.015 -0.001+0.009 -0.006+0.008

Middle high -0.004£0.016 -0.011£0.012 -0.009+0.010

High 0.014£0.014 0.010+0.009 0.009+0.010
Walking exercise/week

(ref: no)

1-2 -0.008+0.017 -0.003+0.011 -0.007+0.011

>3 0.005+0.014 0.005+0.009 0.002+0.008
Strength exercise/week

(ref: no)

1-2 0.010£0.019 -0.004£0.015 0.000+0.015

>3 0.034+0.016* 0.026£0.011% 0.036£0.011*x*x
Calcium intake (mg/day) 0.000+0.000 0.000+0.000 0.000+0.000
250HD (ng/mL) 0.001+0.001 0.001£0.001 0.001+£0.001

SE: standard error, ref; reference, L1-4; 1% to 4" lumbar

*=*xxp<0.001 vs reference.

spines, 250HD:; 25-hydroxyvitamin

D. *p<0.05, **p<0.01,
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in men (left) and women (right) aged 50 years or older in Korea.
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