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Relationships among Muscle Mass and Obesity, Metabolic Syndrome, Physical
Activity, and Nutrient Intake in Elderly Women:
-Based on the 4"-5™ (2008-2011) Korean National Health
and Nutrition Examination Survey (KNHANES)-

Doo-Hwan Jung - Jung-Hyun Kim'
Dept. Physical Education, Chung—Ang University, Seoul, Korea

ABSTRACT

This study examined the relationships among muscle mass and obesity, metabolic syndrome,
and physical activity in elderly women. The 4"-5" (2008 to 2011) Korean national health and
nutrition examination survey data were analyzed using the SPSS 23.0 package program. The
results showed that sarcopenic obese group had significantly higher metabolic syndrome parameters,
such as waist circumference, diastolic blood pressure, fasting blood glucose, and triacylglyceride,
compared to non—sarcopenic non—obese group. The sarcopenic non—obese group showed a 2
times higher risk of metabolic syndrome, and the non—sarcopenic obese and sarcopenic obese
groups showed a 6 times higher risk of metabolic syndrome than the non—sarcopenic non—obese
group. The non—sarcopenic groups showed higher amounts of high intensity, moderate intensity,
and total physical activities than the sarcopenic groups. In addition, non—sarcopenic groups
participated more in high—intensity exercise but less in flexibility exercise than the sarcopenic
groups. Furthermore, the participants had a carbohydrate dependent diet with a low intake of
vitamins and mineral. These results suggest that the elderly women should consistently participate
in physical activities and eat a balanced diet to decrease the risk of metabolic syndrome by
maintaining their body weight and muscle mass to normal levels. Therefore, to reduce metabolic
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syndrome in elderly women, it is important develop and promote exercise and nutritional
education programs to reduce metabolic syndrome in elderly women.

Key words: muscle mass, obesity, metabolic syndrome, physical activity, nutrient intake
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Table 1. General characteristics of the subjects

Variables Category n(%)

Age (year) 71.90 + 5.07V
Married 935(50.2)
Separated 13( 0.7)

Marital status Widowed 883(47.4)
Divorced 29( 1.6)
Unmarried 1 0.1)
Upper 175( 9.4)
Upper—middle 214(11.5)
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Lower 1,061(57.0)
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Table 2. Classification of the groups according
to obesity and muscle mass in elderly

women
n(%)
Non—obese
(n=1357) Obese (n=713)
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. on— . Non—
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sarcopenic sarcopenic
552 805 619 94
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Table 3. Anthropometric data according to obesity and muscle mass in elderly women

) Non-obese (n=1357) Obese (n=713) Total

Variables - - - - F
Sarcopenic  Non—sarcopenic Sarcopenic  Non-—sarcopenic (n=1,861)

Height (cm) 150.66 £ 557 150.57 + 591 151.31 £ 535 15175 + 6.38 150.90 * 5.66 2.810°
Weight (kg) 5228 + 532V 4835 + 619" 6347 + 7.09° 6093 + 6.01° 5518 + 9.01 663.698
BMI (kg/m) 2299 + 1520 2128 + 206" 27.68 £ 2.39° 2641 + 1.32° 24.18 + 339 1,147.208""
Total body fat (%) 3559 + 345  27.80 + 457 3880 + 3.59% 3250 + 257 3401 + 597 872.066
Skeletal muscle mass 3 ()40 2700 + 198 22,66 + 169 2654 + 103 2484 + 287 1167553
/ body weight (%)
YMean + SD
Values not sharing the same letter were significantly different (p<0.05).
BMI; body mass index
"p<0.05, ""p<0.001
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Table 4. Comparison of the metabolic syndrome indicator according to obesity and muscle mass in

elderly women

) Non—-obese (n=1357) Obese (n=713) Total
Variables - - - -
Sarcopenic Non—sarcopenic Sarcopenic Non—sarcopenic (n=1,861)

WC(em) 80.86 + 6.01°Y 7563 + 7.69° 9193 + 710 8894 £ 558 8328 + 974 608.74"
SBP(mmHg) 133.14 + 1746 130.68 + 1846  133.57 + 17.38 13459 + 1584 13257 + 1772 3.517
DBP(mmHg) 7653 £ 942 7549 + 1058 7797 = 952 7765 £ 952° 7673 £ 989 67917
FBG(mg/dl) 101.63 + 20.71% 9935 + 2490° 108.17 + 26.98° 106.16 + 22.06™ 10330 + 24.61 14.803""
TG(mg/dD) 149.13 + 80.56™ 133.10 + 8542 15574 + 8147° 147.37 + 9584 14611 + 8372 7.857
HDL-C(mg/dl) 4655 + 10.56 4724 £ 1053 4541 = 998 4498 £ 994 4631 * 1035 3.793°
YMean #+ SD, Values not sharing the same letter were significantly different (p<0.05). 'p<0.05, "~"p<0.001

WC; waist circumference, SBP; systolic blood pressure, DBP; diastolic blood pressure, FBG; fasting blood glucose,
TG triglyceride, HDL-C; high density lipoprotein cholesterol
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Table 5. Risk of metabolic syndrome according
to obesity and muscle mass in elderly

women
E
Group (];p 95% CI p
Non- Lomm 0.000"""
sarcopenic
obese )
Sarcopenic  1.993 (1.555- 2.553) 0.000
Non-

. 6.478 (4.017-10.447) 0.000"""
Obese  sarcopenic

Sarcopenic  6.349 (4.946- 8.151) 0.000"""
p<0.001
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Table 6. Physical exercise activities according to obesity and muscle mass in elderly women

) Non-obese (n=1,357) Obese (n=713) Total
Variables - - - - F
Sarcopenic  Non—sarcopenic Sarcopenic  Non-sarcopenic ~ (n=1,861)
;ﬁ;cgtj:zty 67543 +  1,018.52 + 66721 £ 151574 = 8502 % 0.
al) ab a b .
(METs » min/wk) 2,652.16 3,584.24 2,639.23 4,025.06 3,060.84
xoffcjt;‘zt?my 50496 + 94742 + S66.66 £ 124553 £ T0459 £
y! vity 2 ab a b .
(METs + min/wk) 1,485.56 2,127.09 1,495.06 2,756.75 1,809.86
Wialking 849.83 + 929.62 + 73349 + 743.03 + 831.29 + 9.830"
(METs + min/wk) 1,222.46 1,437.61 995.91 989.00 1,220.27 ’
Total physical activity 2,030.23 = 2,895.56 = 1,967.35 = 3,504.30 = 2,360.90 + 823"
(METs - min/wk) 3,818.24° 4,895.96% 3,779.00° 5,367.88" 4,291.16 :

"Mean + SD

Values not sharing the same letter were significantly different (p<0.05).
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Table 7. Physical exercise—performing days according to obesity and muscle mass in elderly women

n(%)

Variables

Non-obese (n=1357) Obese (n=713)

Total

Sarcopenic  Non-—sarcopenic  Sarcopenic Non-—sarcopenic

. None 475(86.1)  490(822)  524(847)  70(745)  1,559(83.8)
gegrdite“s“y 1-2 days 28( 5.1) 42( 7.0) 36( 5.8) 5053 111060
More than 3 days 49( 8.9) 64(10.7) 59095 19202 191(10.3)
x* =14.094
Vodenne e None 380(68.8) 364611  407(65.8)  57(60.6)  1,208(64.9)
ex(e)rc(z:te RS 12 days 58(10.5) 71(11.9) 62(10.0) 7074 198(10.6)
More than 3 days 11407 1612700 150242 30319  455(24.4)
x* =12.053
None 124225 1520255  14122.8)  28(29.8)  445(23.9)
, 1-2 days 67(12.1) 75(12.6) 73(11.8) 8(85  223(12.0
Walking
3-4 days 83(15.0) 70017 10707.3) 8(85  268(14.4)
5-7 days 278(504)  299(502)  298(48.1)  50(53.2)  925(49.7)
x' =13.484
None 37067.00  437(733)  395(63.8)  63(723)  1,270(68.2)
Flexibility
o 1 days 21(3.8) 29( 4.9) 34( 5.5) 3( 3.2) 87( 4.7)
More than 2 days ~ 161(29.2) 130218  190(30.7) 23245  504(27.1)
x =16.871"
ot None 5040913 555(93.1)  57092.1)  89(947)  1,718(92.3)
renst 1 days 6( 1.1) 9( 1.5) 13( 2.1) 1 1.1) 29( 1.6)
exercise
More than 2 days 42( 7.6) 32( 5.4) 36( 5.8) 4( 4.3) 114C 6.1
x* =5.446

"p<0.05
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Table 8. Nutritional Intake according to obesity and muscle mass in elderly women

Non—obese (n=1357)

Obese (n=713)

Variables - - - - Total (n=1,861) F
Sarcopenic Non-sarcopenic Sarcopenic Non-—sarcopenic
(Egce;g)y 140852 + 470390 145134 + 50622° 145193 + 49855 1,593.13 + 596.69°1,446.00 + 499.44 3825
CHO (g 27048 + 91.60" 28192 + 9883 27691 + 9502 31095 + 12705 27833 + 9744 5053"
Fat (g) 1762 + 1359 1638 + 1313 1871 + 1501 1754 + 1377 1758 + 1397 2825
Z)Otem 4456 + 2063 4492 + 2026 4691 £ 2614 4793 + 28 4563 + 2321 1512
Energy intake ratio (%)
CHO 7124 + 89 7819 + 837 7685 £ 917 7823+ 969 7747 + 890 2653
Fat 1093 + 645 978 + 604 1126 + 689 998+ 58 1062+ 647 6128
Protein 1252+ 345 1218+ 343 1267 + 353 1203+ 315 1244 + 346 2630
zﬁ;/fua 54330 + 663.14 53587 + 64499 62342 + 91334 56852 + 66726 56884 + 75121 1.687
U
Vit C
re) 7849 + 6908 7140 + 6405 7746 + 7593 6635 + 5744 7526 +  69.43 1738
Thiamin
(mg) 085+ 046 083 + 043 089+ 053 08 + 041 08 + 048 1525
Zgﬂa““ 073 + 047 068+ 042 076 + 049 072+ 041 072+ 046 3759
I(\igm 1047 + 538 1045+ 517 1103+ 603 1098+ 475 1068 + 552 1532
Ca(mg 34606 + 24921 34105 + 25173 41267 + 60284 40729 + 36307 369.70 + 40881 4.158"
K (mg 225296 + 126161 219774 + 1,262.65 227090 + 1,240.11 2,310.75 + 1,357.14 2,244.16 + 1,259.26 0.459
P(mg 83701 + 342179 84343 + 35633 86775 + 37312 88776 + 34167 851.85 + 357.26 1.153
Fe (mg 1211 + 2378 1153 + 1631 1218 + 1166 1448 + 1458 1207 £ 17.57 0785

YMean #+ SD, Values not sharing the

same letter were significantly different (p<0.05). "p<0.05, “"p<0.01, ~p<0.001
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