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Table 1. Baseline characteristics of the study participants

Table 2. Multiple logistic regression analyses of survey design for
the risk of metabolic syndrome and metabolic risk
factors classified according to the quintiles of relative
muscle mass (ASM / weight (%)) stratified by the age
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Table 3. Multiple logistic regression analyses of survey design
for the risk of metabolic syndrome and metabolic risk
factors classified according to the quintiles of relative
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Figure 2. Adjusted mean of the factors of metabolic syndrome
and HOMA-IR according to the quintiles of relative
muscle mass (ASM / weight (%)) stratified by the age
group (age < 60, age = 60) in men, which was
estimated using multiple linear regression analyses for

Survey deSIgn ..................................................................... 35

Figure 3. Adjusted mean of the factors of metabolic syndrome
and HOMA-IR according to the quintiles of relative
muscle mass (ASM / weight (%)) stratified by the
menopause status in women, which was estimated

using multiple linear regression analyses for survey
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Table 1. Baseline characteristics of the study participants

Male Female
Age < 60 Age > 60 Total Premenopause ~ Postmenopause  Total
N (%) 3,586 (68.78%) 1,628 (31.22%) 5214 4,084 (56.49%) 3,146 (43.51%) 7,230
Value + SE Value £ SE Value £ SE P value  Value = SE Value + SE Value + SE P value
% (SE) % (SE) % (SE) % (SE) % (SE) % (SE)
Age (years)’ 38.85 £ 0.21 68.28 + 0.19 4333 +£0.23 < 0.01 3539 £ 0.17 6231 =022  44.60 £ 022 < 0.01
Height (cm)” 171.59 + 0.11 16556 £ 0.17  170.67 + 0.10 < 0.01' 159.54 + 0.10 15342 + 0.13 15744 £ 0.09 < 0.01
Weight (kg)" 71.18 £ 0.21 64.52 + 0.28 70.17 £ 0.18 < 0.01" 5731 £ 0.17 5685 + 0.18  57.15 = 0.13 0.06'
Waist circumference (cm)’ 83.63 + 0.17 85.38 + 0.26 83.89 = 0.15 < 0.01' 7484 £0.17 8212+ 019 7733 £ 0.14 < 0.01
BMI (kg/m®)’ 24.15 £ 0.06 23.50 + 0.09 24.05 £ 0.05 < 0.01' 2252+ 0.06 2413 £ 007  23.08 + 0.05 < 0.01
BMI < 25* 62.04 (0.91) 70.07 (1.40) 63.26 (0.80) < 0.01° 80.03 65.05 74.90 < 0.01°
BMI > 25 37.96 (0.91) 29.93 (1.40) 36.74 (0.80) 19.97 (0.72) 34.95 (1.02) 25.10 (0.59)
ASM (kg)’ 24.43 + 0.06 2121 + 0.09 2394 + 0.06 < 0.01' 1573 £ 0.04 1478 £ 004 1540 = 0.03 < 0.017
ASM / weight (%)’ 3451 £ 005 3303 +008 3428 £0.05 < 001 27.59 £ 0.05 2615+ 006 27.10 £ 0.04 < 0.017
Household income < 0.01° < 0.01°
Low 9.71 (0.59) 37.56 (1.43) 13.94 (0.55) 8.82 (0.56) 32.25 (0.97) 16.84 (0.50)
Mid-low 23.99 (0.81) 2731 (1.32) 24.50 (0.71) 25.29 (0.79) 26.29 (0.97) 25.63 (0.62)
Mid-high 34.72 (0.89) 18.95 (1.22) 32.32 (0.78) 32.81 (0.85) 21.63 (0.94) 28.98 (0.64)
High 31.58 (0.84) 16.18 (1.20) 29.24 (0.73) 33.08 (0.84) 19.84 (0.90) 28.55 (0.63)
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Education*
Elementary school
Middle school
High school
University
Smoking status*
Never smoker
Past smoker
Current smoker
Usual drinking frequency*
Rare
Once per month
2 ~ 4 times / month
2 ~ 3 times / week

> 4 times / week

IPAQ (MET-min per week)

6.08 (0.41)
822 (0.49)
4542 (0.94)
4029 (0.90)

2451 (0.82)
26.48 (0.81)
49.01 (0.94)

10.12 (0.55)
2032 (0.77)
33.67 (0.90)
2531 (0.81)
10.58 (0.56)

Frequency of resistance exercise (per week)*

Not at all
Once

5631 (0.94)
10.54 (0.59)

43.69 (148)
2175 (1.23)
2205 (1.27)
12,51 (1.02)

17.53 (1.12)
53.16 (1.51)
2931 (1.40)

2652 (132)
16.93 (1.15)
1834 (1.20)
16.96 (1.12)
2125 (121)

70.01 (1.38)
409 (0.62)

11.80 (0.44)
1027 (0.46)
41.86 (0.83)
36.06 (0.78)

2345 (0.72)
30.54 (0.73)
46.01 (0.83)

12.62 (0.52)
19.81 (0.68)
3134 (0.78)
24.04 (0.70)
1220 (0.51)

58.40 (0.82)
9.56 (0.51)

_24_

< 0.01°

< 0.01°

< 0.01°

3487.27 + 87.77 3432.54 + 130.60 3478.95 + 76.91 < 0.01°

< 0.01°

4,03 (0.36)

6.28 (0.42)
4953 (0.91)
40.17 (0.88)

89.12 (0.59)
4.60 (0.40)
6.28 (0.45)

22.17 (0.74)
41.65 (0.90)
25.02 (0.79)
9.61 (0.55)
1.54 (0.23)

6197 (1.08)
15.65 (0.83)
17.25 (0.87)
5.13 (0.51)

91.68 (0.64)
3.36 (0.39)
497 (0.53)

5161 (1.09)
3038 (1.01)
1133 (0.72)
445 (0.48)
2.23 (0.31)

23.87 (0.54)
9.49 (0.40)
38.47 (0.70)
28.17 (0.64)

90.00 (0.44)
4.18 (0.30)
5.83 (0.35)

3225 (0.64)
37.79 (0.69)
2034 (0.58)
7.84 (0.40)
178 (0.18)

< 0.01°

0.015°

< 0.01°

2372.08 + 62.17 2856.51 + 93.70 2537.97 + 51.73 < 0.01

80.98 (0.71)
5.84 (0.44)

8639 (0.75)
2.62 (0.35)

82.83 (0.54)
473 (0.32)

< 0.01°



2 times

3 times
4 times

> 5 times

Frequency of flexibility exercise

Not at all

Once

2 times

3 times

4 times

> 5 times
Calorie intake (kcal/day)*
Sodium intake (mg/day)’
Potassium intake (mg/day)’
Calcium intake (mg/day)’
SBP (mmHg)’
DBP (mmHg)'
Serum TGs (mg/dl)’
Serum HDL-C (mg/dl)‘

10.38 (0.57)

8.64 (0.53)
4,68 (0.40)
9.45 (0.57)

4174 (0.93)
1148 (0.60)
1128 (0.58)
11.90 (0.61)

5.81 (0.44)
17.79 (0.73)

(per week)*

5.17 (0.65)

541 (0.70)
277 (0.44)
12,55 (1.01)

56.07 (1.49)
4,04 (0.60)
525 (0.67)
7.38 (0.78)
3.55 (0.58)

2371 (1.26)

2448.09 + 18.53 2004.36 + 20.89
6287.34 + 64.45 5235.68 + 95.96
3558.29 + 29.83 3145.37 £ 46.77

586.61 £ 6.61
115.69 £ 0.26
7127 + 0.20
156.49 + 2.49
49.84 + 0.22

517.59 + 10.52
127.19 + 0.52
76.04 + 0.31
149.66 + 3.11
48.44 + 0.38

9.59 (0.50)

8.15 (0.46)
438 (0.35)
9.92 (0.50)

4392 (0.82)
1035 (0.52)
1036 (0.51)
1121 (0.53)
547 (039)
18.69 (0.64)

< 0.01°

2380.60 + 16.14 < 0.01
6127.40 + 56.73 < 0.01°
3495.50 + 26.28 < 0.01

576.11 + 5.83
117.44 £ 0.24
77.08 + 0.18
155.45 + 2.16
49.63 + 0.20
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< 0,01
<001
<001
<001
< 001"

4.40 (0.36)

3.87 (0.34)
1.83 (0.24)
3.08 (0.32)

43.99 (0.90)
11.72 (0.60)
13.71 (0.64)
12.90 (0.60)
493 (0.37)
12.75 (0.62)

3.10 (0.41)

2,96 (0.39)
1.57 (0.25)
3.37 (0.38)

55.89 (1.08)
591 (0.54)
7.96 (0.60)
9.37 (0.67)
5.40 (0.54)
1547 (0.79)

3.96 (0.28)

3.56 (0.26)
1.74 (0.18)
3.18 (0.25)

< 0.01°
48.07 (0.70)
9.73 (0.43)
11.74 (0.47)
11.69 (0.46)
5.09 (0.31)
13.68 (0.49)

171544 £ 12.54 1568.29 + 14.15 1665.05 + 9.59 < 0.01
4380.08 + 51.17 3963.85 + 64.07 4237.55 + 40.18 < 0.01"
275435 + 25.73 2680.22 + 34.16 2728.96 + 20.51 < 0.01"
43922 + 9.10 45698 + 479 0.01'

466.23 £ 5.55
106.77 £ 0.23
7027 + 0.17
93.08 + 1.17
57.00 + 0.23

125.25 £ 040
7630 + 0.22
138.52 £ 1.90
52.53 +£ 0.28

113.10 £ 023 < 0.01
7233 £ 0.14 < 001
108.64 + 1.05 < 0.01"
5547 + 0.18 < 0.01'



FBS (mg/dl)’ 96.82 + 0.39 10572 + 0.84 98.17 + 0.36 < 0.01° 91.14 £ 026 101.00 £ 0.53  94.52 + 026 < 0.01
HOMA-IR)! 242 + 0.03 248 + 0.04 243 +£0.02 <001 220 + 0.02 2.60 + 0.04 234 +0.02 <001
Metabolic syndrome? < 0.01° < 0.01°
No 79.57 62.09 76.91 92.03 60.25 81.15
Yes 20.43 (0.73) 37.91 (1.48) 23.09 (0.66) 797 (0.49) 39.75 (1.06) 18.85 (0.52)
Impaired fasting glucose® < 0.01° < 0.01°
No 74.20 51.16 70.69 87.68 64.05 79.59
Yes 25.80 (0.80) 48.84 (1.51) 29.31 (0.73) 12.32 (0.59) 35.95 (1.05) 20.41 (0.55)

SE, standard error; BMI, body mass index; ASM, appendicular skeletal muscle mass; IPAQ, international physical
activity questionnaire; SBP, systolic blood pressure; DBP, diastolic blood pressure; TGs, triglycerides; HDL-C, high

density lipoprotein cholesterol; FBS, fasting blood glucose; HOMA-IR, homeostasis model assessment of insulin

resistance.

‘Estimated adjusted mean and its standard error using sampling weight for complex sample

TUsing complex sample general linear model

TEstimated frequency and its standard error using sampling weight for complex sample

$Calculated by Pearson yx 2 test with Rao-Scott correction using F statistic

“Appendicular skeletal muscle index (ASMD : appendicular skeletal muscle mass / total body weight (%)
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“Calculated by the formula as follows: fasting insulin (xIU/mL) X fasting plasma glucose (mmol/L) / 22.5
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Table 2. Multiple logistic regression analyses of survey design for the risk of metabolic syndrome and metabolic risk factors
classified according to the quintiles of relative muscle mass (ASM /[ weight (%)) stratified by the age group (age < 60, age

> 60) in men

5

Metabolic
Male Dependent syndrome* IFG

variables: aOR (9% CI) alOR  (95% CI) aOR  (95% CI) aOR  (95% CI) aOR  (95% CI) aOR  (95% CI)
Independent variable: ASM / weight (%)
Total* 1¥ 1 1 1 1 1 1

Elevated BP' High TGs' Low HDL-C* Abdominal obesity”

_ nd 0.543, 0.673, 0.666, 0.697, 0.699, 0375,
N = 5214 2 0686 (gea 0842 o5 0835 | 'oa7 0869 |0z 0897 |75, 0493 %ig
d 0401, 0.647, 0.565, 0.540, 0.732, 0259,
3 0511 (esg 0814 ¢ 0709 (501 0672 (333 0942 |5 0343 (55
th 0.281, 0452, 0471, 0.402, 0.614, 0.171,
4 0369 agy 0576 735 0597 (757 0505 (o3 0803 (s 0234 (319
th 0.115, 0.299, 0.303, 0.181, 0319, 0.075,
5 0.166 (o 039 5y 0397 1519 0237 (310 0439 (03 0.116 70
p for rend < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Age < 60° 1% 1 1 1 1 1 1
_ nd 0.450, 0.740, 0.619, 0.633, 0.760, 0352,
N = 3,586 2 0590 776 0959 |Hm3 0798 007 0813 'oua 1009 339 0476 (s
d 0342, 0.632, 0.506, 0.496, 0.671, 0275,
3 0457 ool 0827 (o3 0654 (eae 0638 ¢y 0900 05 0378 1§13
th 0210, 0.484, 0.486, 0.339, 0.493, 0.139,
4 0294 4y 0647 (e 0637 (e3¢ 0441 574 0680 (937 0201 (591
th 0.117, 0297, 0.284, 0.164, 0302, 0.083,
5 0.184 (g9 0420 (%gs 0392 530 0224 306 0436 (er0 0.138 550
p for rend < 0.01 <001 < 0.01 < 0.01 < 0.01 < 0.01
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Age > 60 1% 1 1 1 1 1 1

N = 1628 2 0572 0ol oea Joakose O30 ogm 030k oo 0% esor 0205
3 0661 (o 0519 0% oe O3 osss 00T aes DB 047 020
4" 0386 029y 0501 033> 0517 0b o5 0320 gger 036 o319 01
s 0132 093 o262 G o2as OB o2a0 D3 osa o 03% oaes Q00
p for trend < 0,01 < 001 < 001 < 001 0.04 < 001

aOR, adjusted odds ratio; CI, confidence interval; IFG, impaired fasting glucose; BP, blood pressure; TGs, triglycerides; HDL-C,

high density lipoprotein cholesterol; ASM, appendicular skeletal muscle mass.

"Adjusted for age, sex, smoking status, usual drinking frequency, IPAQ score (MET-min per week), frequency of resistance
exercise (per week), frequency of flexibility exercise (per week), total calorie intake (kcal/day), education, household income,
and BMI (K 25, 25 =)

TAdjusted for age, sex, smoking status, usual drinking frequency, IPAQ score (MET-min per week), frequency of resistance
exercise (per week), frequency of flexibility exercise (per week), total calorie intake (kcal/day), daily sodium intake (mg/day),
daily potassium intake (mg/day), daily calcium intake (mg/day), education, household income, and BMI (K 25, 25 <)

1% quintile: 22.52-31.55, 2" quintile: 31.55-33.18, 3™ quintile: 33.18-34.68, 4™ quintile: 34.68-36.58, 5" quintile: 36.58-44.75

S15 quintile: 24.01-31.96, 2™ quintile: 31.96-33.62, 3 quintile: 33.62-35.11, 4™ quintile: 35.11-36.98, 5™ quintile: 36.98-44.75
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"1 quintile: 22.52-30.78, 2™ quintile: 30.79-32.36, 3" quintile: 32.36-33.67, 4™ quintile: 33.68-35.53, 5 quintile: 35.54-42.15
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Table 3. Multiple logistic regression analyses of survey design for the risk of metabolic syndrome and metabolic risk factors

classified according to the quintiles of relative muscle mass (ASM / weight (%)) stratified by the menopause status in women

Female Dependent variables: Metabolic syndrome™ IFG" Elevated BP' High TGs’ Low HDL-C’ Abdominal obesity”
aOR ~ (95% C) aOR  (95% CI) aOR  (95% CI) aOR  (95% CI) aOR  (95% CI) aOR  (95% CI)

Independent variable: ASM / weight (%)

Total™ 1™ 1 1 1 1 1 1

_ nd 0.785, 0.632, 0.889, 0.857, 0.961, 0.474,
N = 7,230 2 0.998 1269 0.784 0.974 1.123 1418 1.060 1311 1.166 1415 0.612 0.789
rd 0.731, 0.703, 0.714, 0.779, 0.917, 0.465,
3 0.940 1208 0.881 1103 0.912 1164 0.971 1209 L.117 1361 0.599 0773
th 0.594, 0.670, 0.697, 0.669, 0.822, 0.273,
4 0.786 1039 0.853 1085 0.900 1162 0.851 1082 1.011 1245 0.366 0.490
th 0.318, 0.431, 0.567, 0.382, 0.660, 0.118,
5 0.447 0.628 0.565 0.740 0.750 0.993 0.503 0.664 0.822 1022 0.174 0257

p for trend < 0.01 0.01 0.02 < 0.01 0.03 < 0.01

Premenopause’ 1% 1 1 1 1 1 1

_ nd 0.623, 0.610, 0.676, 0.529, 0.982, 0.461,
N = 4,084 2 0.936 1.405 0.863 1201 0.994 1.462 0.740 1036 1.262 1622 0.668 0.966
rd 0.757, 0.759, 0.469, 0.713, 0.901, 0.508,
3 1.181 1.841 1.076 1525 0.695 1.029 1.010 431 1.164 1506 0.742 1,085
th 0.611, 0.698, 0.543, 0.491, 0.699, 0.240,
4 0.982 1579 1.000 1433 0.816 1207 0.710 1025 0.912 1189 0.382 0.607
th 0.397, 0.585, 0.526, 0.246, 0.632, 0.155,
5 0.789 1568 0.893 1364 0.846 1361 0.390 0.618 0.836 1105 0.306 0.602

p for trend 0.80 0.77 0.23 0.01 0.04 < 0.01
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Post-menopause’ 1* 1 1 1 1 1 1

N=3146 oM o780 P8 ome Dot osst B qosa 0T goss 0TS ae (oo
3 0846 OO% osae 000 o7e0 00 ross OB ro0s 0030 oass D0
4 058 Dol 0705 0o om7 Yo% osiz 0O qon 973 0z (35
5t 0423 0FT 0861 0I0% 0620 gee 0659 pere 082 157 oae (o0
p for trend <001 <001 < 0,01 < 001 041 < 0,01

aOR, adjusted odds ratio; CI, confidence interval; IFG, impaired fasting glucose; BP, blood pressure; TGs, triglycerides; HDL-C,
high density lipoprotein cholesterol; ASM, appendicular skeletal muscle mass.

"Adjusted for age, sex, smoking status, usual drinking frequency, IPAQ score (MET-min per week), frequency of resistance
exercise (per week), frequency of flexibility exercise (per week), total calorie intake (kcal/day), education, household income,
and BMI (K 25, 25 =)

TAdjusted for age, sex, smoking status, usual drinking frequency, IPAQ score (MET-min per week), frequency of resistance
exercise (per week), frequency of flexibility exercise (per week), total calorie intake (kcal/day), daily sodium intake (mg/day),
daily potassium intake (mg/day), daily calcium intake (mg/day), education, household income, and BMI (K 25, 25 <)

TPlus additional adjustment for menopause status

$1 quintile: 14.87-24.77, 2™ quintile: 24.77-26.23, 3™ quintile: 26.23-27.58, 4™ quintile: 27.58-29.20, 5™ quintile: 29.20-37.84

15 quintile: 14.87-25.48, 2™ quintile: 25.49-26.87, 3¢ quintile: 26.87-28.18, 4™ quintile: 28.18-29.63, 5™ quintile: 29.63-37.84
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17t quintile: 17.57-24.03, 2™ quintile: 24.03-25.52, 3™ quintile: 25.52-26.72, 4™ quintile: 26.73-28.23, 5" quintile: 28.24-36.96
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subjects [ Exclusions:
with data
of DXA
’I Age<19
16,470 . .
Subjects who have been

diagnosed as cancer or who
have CRF, LC and COPD

Missing data on WC, BMI, smoking,
drinking, IPAQ, exercise

Subjects who fast for less than 8hrs,
or who have missing data on BF serum TG,
14,641 k serum HDL-C, glucose level

Subjects who have missing data on education, income, daily
calorie intake, menopause status

E
=

Figure 1. Selection of study subjects

DXA, Dual-energy X-ray absorptiometry; CRF, chronic renal failure; LC,
liver cirrhosis; COPD, chronic obstructive pulmonary disease; WC, waist
circumference; BMI, body mass index; IPAQ, international physical activity
questionnaire; BP, blood pressure; HDL-C, high density lipoprotein

cholesterol; TGs, triglycerides.
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Figure 2. Adjusted mean of the factors of metabolic syndrome and
HOMA-IR according to the quintiles of relative muscle mass (ASM /
weight (%)) stratified by the age group (age < 60, age = 60) in men,
which was estimated using multiple linear regression analyses for survey

design.

Legends for figure 2

a, b: adjusted for age, sex, smoking status, usual drinking frequency, [PAQ
score (MET-min per week), frequency of resistance exercise (per week),
frequency of flexibility exercise (per week), total calorie intake (kcal/day),
daily sodium intake (mg/day), daily potassium intake (mg/day), daily

calcium intake (mg/day), education, household income, and BMI (K 25, 25

<).

c-f: adjusted for age, sex, smoking status, usual drinking frequency, IPAQ
score (MET-min per week), frequency of resistance exercise (per week),
frequency of flexibility exercise (per week), total calorie intake (kcal/day),

education, household income, and BMI (K 25, 25 <).

a-1, b-1, c-1, d-1, e-1, f-1. 1% quintile: 24.01-31.96, 2" quintile:
31.96-33.62, 3 quintile: 33.62-35.11, 4™ quintile: 35.11-36.98, 5™ quintile:
36.98-44.75.

a-2, b-2, c-2, d-2, e-2, f-2: 1% quintile: 22.52-30.78, 2" quintile:
30.79-32.36, 3 quintile: 32.36-33.67, 4™ quintile: 33.68-35.53, 5" quintile:

35.54-42.15.

Cl, confidence interval, ASM, appendicular skeletal muscle mass;, Wi,
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weight; SBP,

triglycerides;

systolic blood pressure; DBP, diastolic blood pressure; TGs,

HDL-C, high density lipoprotein cholesterol; FBS, fasting

blood glucose; HOMA-IR, homeostasis model assessment of insulin

resistance.
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Figure 3. Adjusted mean of the factors of metabolic syndrome and
HOMA-IR according to the quintiles of relative muscle mass (ASM /
weight (%)) stratified by the menopause status in women, which was

estimated using multiple linear regression analyses for survey design.

Legends for figure 3

a, b: adjusted for age, sex, smoking status, usual drinking frequency, [PAQ
score (MET-min per week), frequency of resistance exercise (per week),
frequency of flexibility exercise (per week), total calorie intake (kcal/day),
daily sodium intake (mg/day), daily potassium intake (mg/day), daily
calcium intake (mg/day), education, household income, and BMI (K 25, 25

<),

c-f: adjusted for age, sex, smoking status, usual drinking frequency, IPAQ
score (MET-min per week), frequency of resistance exercise (per week),
frequency of flexibility exercise (per week), total calorie intake (kcal/day),

education, household income, and BMI (K 25, 25 <).

a-1, b-1, c-1, d-1, e-1, f-1. 1% quintile: 14.87-25.48, 2" quintile:
25.49-26.87, 3 quintile: 26.87-28.18, 4™ quintile: 28.18-29.63, 5" quintile:
29.63-37.84.

a-2, b-2, c-2, d-2, e-2, f-22 1% quintile: 17.57-24.03, 2" quintile:
24.03-25.52, 3 quintile: 25.52-26.72, 4™ quintile: 26.73-28.23, 5™ quintile:

28.24-36.96.

Cl, confidence interval, ASM, appendicular skeletal muscle mass;, Wi,

weight; SBP, systolic blood pressure; DBP, diastolic blood pressure; TGs,

_43_



triglycerides;

HDL-C, high density lipoprotein cholesterol;

blood glucose; HOMA-IR, homeostasis model assessment

resistance.
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Abstract

Association of relative muscle mass with
metabolic syndrome and the cardiovascular

disease risk factors

Sunmi Kim

Department of Health Science and
Services

Major in Public Health

The Graduate School of Public Health,

Seoul National University

Background : There have been studies that age-related progressive loss of
skeletal muscle mass, known as sarcopenia, was related with cardiovascular
disease risk factors such as insulin resistance, diabetes and metabolic
syndrome, especially in the elderly. In US, a study reported that decreased
relative muscle mass which is not included as the range of sarcopenia was

related with insulin resistance and prediabetes.

Objective : The aim of this study is to investigate the association of
relative muscle mass (appendicular skeletal muscle mass divided by body
weight (%)) with cardiovascular disease risk factor including systolic
(SBP) and diastolic blood pressure (DBP), fasting blood glucose (FBS),

serum triglycerides (TGs), serum high density lipoprotein cholesterol
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(HDL-C), HOMA-IR, and metabolic syndrome using the nationally
representative sample of Korean adults.

Methods : This is a cross-sectional study using the data of the 12,444
subjects who participated in the Korean National Health And Nutrition
Examination Survey (KNHANES) IV to V-1 in 2008-2010. We conducted
multiple logistic regression analysis for survey design to investigate the
relationship of relative muscle mass with metabolic syndrome and the
factors of metabolic syndrome including impaired fasting glucose, elevated
blood pressure, high TGs, low HDL-C and abdominal obesity.And multiple
linear regression analysis for survey design was also used to estimate the
adjusted mean of the factors of metabolic syndrome and HOMA-IR
according to the quintiles of relative muscle mass. The analyses were
repeated in the stratified groups by gender, menopause status and age

older than 60.

Results : In comparison with men in the first quintile of relative muscle
mass, the adjusted odds ratio (aOR)  (95% confidence interval (CD) for
metabolic  syndrome for men in the fifth quintile was 0.166
(0.088-0.272).In both men with aged 60 or older and with aged less than
60, the lower relative muscle mass was inversely associated with metabolic
syndrome and all the factors of metabolic syndrome adjusting for
confounding variables, showing significant linear trend. In case of women,
the postmenopausal group showed the significant association of relative
muscle mass with metabolic syndrome, IFG, elevated BP, high TGs and
abdominal obesity, whereas the premenopausal group did not showed
significant  relationship between relative muscle mass and metabolic
syndrome. In men and postmenopausal women, the adjusted mean of SBP,

DBP, FBS, TGs, and HOMA-IR was lowest in the highest quintiles of
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relative muscle mass, showing significant linear trend.

Concolusions : Decreased relative muscle mass was inversely associated
withmetabolic syndrome, and the factors of metabolic syndrome in men and
postmenopausal women. The causal relationship is not exactly known and

would be elucidated through further longitudinal study.

Keywords: appendicular skeletal muscle mass, relative muscle mass,

sarcopenia, metabolic syndrome, cardiovascular disease risk factors

Student number: 2010-22101
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Supplemental table.

Multiple

logistic regression analyses of survey design for the risk of metabolic syndrome and

metabolic risk factors classified according to the quintiles of relative muscle mass (ASM / weight (%)) stratified by the

age group (age < 60, age = 60) in women

Female Dependent variables: Metabolic syndrome™ IFG Elevated BP High TGs" Low HDL-C’ Abdominal obesity"
aOR  (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR  (95% CI)

Independent variable
. ASM / weight (%)

Age < 60F 1% 1 1 1 1 1 1

N = 5224 2™ 0953 0.688, 1.321 0.856 0.649, 1.129 1.092 0.816, 1.461 1.056 0.809, 1.380 1.200 0.959, 1.501 0.595 0.435, 0.813
3¢ 0980 0.702, 1.369 1.016 0.767, 1.347 0.846 0.628, 1.139 1.077 0.818, 1.418 1.174 0.937, 1471 0.655 0.482, 0.890
4 0.845 0.584, 1.222 0.959 0.718, 1.282 0.960 0.697, 1.322 0.801 0.595, 1.078 0.968 0.764, 1.226 0.341 0.234, 0.498
5t 0.554 0.337, 0.913 0.698 0.493, 0.989 0.724 0.499, 1.049 0.525 0.366, 0.754 0.818 0.638, 1.050 0.219 0.127, 0.378
p for trend 0.05 0.20 0.09 < 0.01 0.04 < 0.01

Age > 60° 1" 1 1 1 1 1 1

N = 2,006 2™ 0.695 0474, 1.020 0.822 0.578, 1.170 0.735 0.485, 1.115 1.008 0.710, 1.430 0.866 0.614, 1.222 0.606 0.386, 0.954
3¢ 0.753  0.518, 1.095 0.874 0.614, 1.244 0.620 0.413, 0.932 1.004 0.711, 1.417 0.941 0.664, 1.333 0.367 0.241, 0.559
4 0492 0.336, 0.720 0.632 0.437, 0.915 0.601 0.399, 0.904 0.611 0.424, 0.883 0.857 0.598, 1.227 0.370 0.238, 0.575
5t 0332 0.217, 0.508 0.510 0.340, 0.766 0.557 0.364, 0.853 0.611 0.408, 0.915 0.750 0.509, 1.105 0.127 0.077, 0.212
p for trend < 0.01 < 0.01 < 0.01 < 0.01 0.20 < 0.01

aOR, adjusted odds ratio; CI, confidence interval, IFG, impaired fasting glucose; BP, blood pressure; TGs, triglycerides;

HDL-C, high density lipoprotein cholesterol; ASM, appendicular skeletal muscle mass.
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"Adjusted for age, sex, smoking status, usual drinking frequency, IPAQ
score (MET-min per week), frequency of resistance exercise (per week),
frequency of flexibility exercise (per week), total calorie intake (kcal/day),
education, household income, BMI (< 25, 25 <), and menopause status
TAdjusted for age, sex, smoking status, usual drinking frequency, IPAQ
score (MET-min per week), frequency of resistance exercise (per week),
frequency of flexibility exercise (per week), total calorie intake (kcal/day),
daily sodium intake (mg/day), daily potassium intake (mg/day), daily
calcium intake (mg/day), education, household income, BMI (K 25, 25 <),
and menopause status

T1st quintile: 14.87-25.25, 2nd quintile: 25.25-26.59, 3rd quintile: 26.59-
27.90, 4th quintile: 27.90-29.40, 5th quintile: 29.40-37.84

S1st quintile: 18.35-23.86, 2nd quintile: 23.86-25.34, 3rd quintile: 25.35-
26.58, 4th quintile: 26.59-28.23, 5th quintile: 28.23-36.96
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