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ABSTRACT

Objectives: This study was conducted to investigate the association between sarcopenia and
sarcopenic obesity and cardiovascular disease risk in Korean postmenopausal women.

Methods: We analyzed data of 2,019 postmenopausal women aged 50-64 years who participated
in the Korea National Health and Nutrition Examination Survey in 2008-2011 and were free
of cardiovascular disease history. Blood pressure, height, and weight were measured. We
analyzed the serum concentrations of glucose, total cholesterol, high density lipoprotein
cholesterol, low density lipoprotein cholesterol and triglyceride levels. Waist circumference was
used to measure obesity. Appendicular skeletal muscle mass was measured by dual-energy X-
ray absorptiometry. Sarcopenia was defined as the appendicular skeletal muscle mass/body
weight<l standard deviation below the gender-specific means for healthy young adults. The
estimated 10-year risk of cardiovascular disease risk was calculated by Pooled Cohort Equation.
Subjects were classified as non-sarcopenia, sarcopenia, or sarcopenic obesity based on status of
waist circumference and appendicular skeletal muscle mass.

Results: The prevalence of sarcopenia and sarcopenic obesity was 16.3% (n=317) and 18.3%
(n=369), respectively. The 10-year risk of cardiovascular disease risk in the sarcopenic obesity
group was higher (3.82+0.22%) than the normal group (2.73 +0.09%) and sarcopenia group
(3.17£0.22%) (p<0.000). The odd ratios (ORs) for the >7.5% 10-year risk of cardiovascular
disease risk were significantly higher in the sarcopenic obesity group (OR 3.609, 95% CI:
2.030-6.417) compared to the sarcopenia group (OR 2.799, 95% CI: 1.463-5.352) (p for
trend < 0.000) after adjusting for independent variables (i.e., exercise, period of menopausal,
alcohol use disorders identification test (AUDIT) score, income, education level, calorie intake,
%fat intake and hormonal replacement therapy).

Conclusions: Sarcopenia and sarcopenic obesity appear to be associated with higher risk
factors predicting the 10-year risks of cardiovascular disease risk in postmenopausal women.
These findings imply that maintaining normal weight and muscle mass may be important for
cardiovascular disease risk prevention in postmenopausal women.
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o] APk 23 alo] Fa st HEAIE w211 §l
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gh= o] £9] HWHA AT Jido] Ve Th(4].

T AF] At 7152 1998 New Maxico Elder
Health Survey NMEHS) ] 1ol 4] o]FeL#] X—ray
SFAIEH o2 4% ARS8 (Appendicular Skeletal
Muscle, ASM)< 7] (m)? 2 Wb 452 Zeks A4
k5], WA AA| Q9 d A (Bioelectrical Impedence
Assay, BIA)Z F543% =225 (Skeletal muscle
mass) ol AT O 2 e F 100 T3] A TS X
< 3= WS AlAIgE bl 9t} [6]. The European Wor—
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oM FATE XEF o, AN =4 5 7Y
o] T Hosialal, ST Hntel] 252} 3 5
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Aok A 91es] $91S wol ekt (WKIRB—
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Table 1. General characteristics and anthropometric characteristics in postmenopausal women

p-value”
Non- )
Non- . Sarcopenia
Variable Non-sarcopenia Sarcopenia Sarcopenic obesity sarcopenia SCOPENA Ty rsls
Total Versus )
Versus . Sarcopenic
Sarcopenia Sarcopenic obesity
obesity
N (%) 1333 (65.4) 317 (16.3) 369 (18.3)
Age (vean) 5591 £ 0167 5598 + 0.24 5628 + 027 0413 0783 0.158 0.482
Anthropometry
Height (cm) 15670 + 028 15434 £ 0.38 156,02 + 046 0000 0000 0.143 0.002
Bodly weight (kg) 5696 £ 032 5596 + 0.48 6523 £ 058 0000  0.058 0.000 0.000
Btokg‘/’rg]oss'”dex 2318 + 010 2348 + 0.17 286+ 019 0000 0066 0.000 0.000
V‘(g'ri]c"cumfere”ce 7869 + 033 7804 + 045 9026 £ 045 0000 0217 0.000 0.000
Dual-energy X-ray absorptiometry
fotal body fat | 3198 + 020  37.84+ 0.30 3922+ 029 0000 0000 0.000 0.000
percentage (%)
ASM (kg)? 1484 £ 009 1262+ 012 1451 £ 015 0000 0000 0.029 0.000
ASMW (%) 2609+ 009 2257 £ 0.12 2227 £ 011 0000  0.000 0.000 0.030
Pﬁf‘g;‘rs‘]’;me”op‘““s"' 674 £ 0.27 681 £ 046 771+ 041 0078 0858 0.023 0.249
Tofal calorie intake®  1,714.83 +32.45 1,613.74 + 5355  1,662.04 + 51.65 0212 0083 0.378 0.500
1) ANCOVA-test
2) Mean = SEM

3) ASM:appendicular skeletal muscle
4) ASM/Wt:.appendicular skeletal muscle/weight

Adjusted for exercise, period of menopausal, alcohol use disorders identfification test score category, income, education level,

calorie infake, %fat intake, hormonal replacement therapy

5) Adjusted for exercise, alcohol use disorders identification test score category, income, education level, calorie intake, %fat

intake, hormonal replacement therapy

6) Adjusted for exercise, period of menopausal, alcohol use disorders identification test score category, income, education level,

%fat intake, hormonal replacement therapy
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AT = AR SAIA 2= SPSS ver. 21.0 1LUNHEDL 242T RYE
(IBM SPSS, Armonk NY, USA) ©]&3t9, 2008~ AAASI AT g 8 E vk Table 13}
2011 :L”1747‘°§°k§/\}«] Z}E“ A A SRS Folst 2k v AT 65.4% (n=1,333), AT 16.3%
qizﬂ-_L HH ].oﬂ;]_ H] Z 37}/\5 :L71—/\ (n=317), 1— A H]u 18. 3%(n 369) ]qu q:rL EH
ZguINE 370 % HEato] °‘HW , J] AZ, AsklAL, - Ak Bat A 56 AR ARSI AAES vl
AR5, 10—Year ASCVD risk, AdF1elUA], #17 71 74T, Stas, SR o R 24505 ﬂ]ﬂ‘:‘o‘%k H]
HE AL, AR A E ]316 AL Ewells AlAEE Eo) 2 A1o' ARG oY, I AT e WA ERL AL
oJo)

A QgkoLk, AALE, WYY, B2 & Aol WEHAL A

1.
(Alcohol Use Disorders Identification Test, AUDIT) O 7 ZAFEAY(p < 0.000).

S ATOE Wi g2 v AT

T e 7

A, 25w, BHTE, APHAE, T22A S8R
T FABL HEEE AR B § HHE TR 2. MEBEE Y NEA 10-Year ASCVD risk
AFE FAI8RRITE. 2] Afol 5 Silsh] flal vl iia AEAg B %9} 10— Year ASCVD risk ¥4 2

=N
ar . = o
T SRS, AT T AN, 24 Tk Table 29 2UE %71 " (p < 0.001) 2 o] 2H7]
=
o

= ) o

T AR O 7 FREle] BA B 2k AlA] AU (p < 0.000) 2 Bl AS SkAS ARG
SIATE AT, AN S HE IR 2 AE =2 Zlo® AL Ad s} B gl
Aol H el 10—Year ASCVD risk = 7.5% o3l 7 A8t X391 Fge v 27hAZ2 95.6210.85 mg/dL,
£ 9H eI} =o o7 FRFle] wAak] (Odds Ratios, A ZFTE 97.94+1.55 mg/dL, S7AABNHES

OR) £} 95% 21247 (Confidence Intervals, CD< A4l 100.97%1.85 mg/dLZ 7230 vkolA 71 =7

%, A78712 AUDIT H, 2551, 55w, A7l YE Tt (p < 0.018). & Fel~vHES ¥
], A S, SERA BLGES BAleta BIEEE 202.70£1.67 mg/dL, A ET-S 206.76+3.02 mg/dL,
EAXE SRS AAEITE p <0.05 of3kE FeA FEAAINIYRAS 208.98+2.80 mg/dLE

AZFES sk oA 718 =9TH(p < 0.048). 109 A3 Adn
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Table 2. Metabolic parameters and ASCVD risk in postmenopausal women

17 = o
L ﬁ\_oL_'_‘

¢

p-value”
Non- Non- Sarcopenia
Variable Non-sarcopenia  Sarcopenia Sorcopgnlc sarcopenia sarcopenia Versus
obesity Total Versus .
Versus ) Sarcopenic
Sarcopenia Sarcopenic obesity
obesity
S‘[’f;‘:l:‘i'g]'OOd PIESSU® 10050 + 0929 12346+ 132 12544+ 1.32 0001 0058 0.000 0.373
Diostolic blood pressure 2747 4 957 7947 £ 0.86 8046 + 079 0000 0005 0.000 0.657
(MmmHgQ)
Glucose (mg/dl) 95.62 £ 0.85 97.94 £ 1.55 100.97 £ 1.85 0.018 0.172 0.007 0.134
Triglyceride (mg/dL) 123.76 £ 478 123.34 £ 6.73 144.40 £ 6.89 0.005 0.919 0.001 0.019
Total cholesterol (mg/dl)  202.70 £ 1.67 206.76 £ 3.02 208.98 £ 2.80 0.048 0.249 0.028 0.502
HDL- cholesterol (mg/dL) 56.69 = 0.69 5594 £ 1.32 54,45 + 0.94 0.049 0.551 0.013 0.327
LDL-cholesterol (mg/dL) 121.25 £ 1.49 126,15 £ 2,67 125.64 + 2.37 0.063 0.104 0.071 0.893
ASCVD risk (%) 2,73 £ 0.09 3.17 £ 0.22 3.82 £ 0.22 0.000 0.073 0.000 0.089
1) ANCOVA-test
2) Mean + SEM

3) ASCVD risk: atherosclerotic cardiovascular disease risk

Adjusted for exercise, period of menopausal, alcohol use disorders idenfification test score category, income, education level,

calorie intake, %fat intake, hormonal replacement therapy
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Table 3. Odds ratios (ORs) for 10-year cardiovascular disease risk in postmenopausal women according to sarcopenia and sarcopenic

obesity
Variable Non-sarcopenia Sarcopenia Sarcopenic obesity p for frend
ORs"
Crude 1 1.863 (1.146 —3.028) 3.178 (2.016 - 5.009) 0.000
Multivariate adjusted? 1 2.799 (1.463 - 5.352) 3.609 (2.030-6.417) 0.000

1) Odds ratios (95% confidence intervals)

2) Adjusted for exercise, period of menopausal, alcohol use disorders identification test score category, income, education level,

calorie intake, %fat intake, hormonal replacement therapy
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& 2.73+0.09%, —:%L%
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H]&o] =2 Z 02 AT AT x
TS 3s ASoE vhr b2 vl2tasaels =
o2 24 THp < 0.000).

ek v sl el A e A

=7] 2t (p < 0.001) ¥} o]k7] et (p < 0.000),
(p <0.018), & Fd2EE (p <0.048)& vl x
5 AT, RN O R AR w2 107 FA}
oAtk A YN HE S Ak 10— Year
ASCVD riski= Bl asw 2.7310.09%, <343
T8 3.1710.22%, A2 uAe 3.82+0.22%%
Aaduekro] 7H = A vrERsEtH(p < 0.000).
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