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Comparison of physical fitness, indices of lifestyle disease, and biochemical

property of muscle according to sarcopenia and obesity in elderly women

Won-Sang Jung, Hyun-Seok Cho, & Man-Gyoon Lee*
Kyung Hee University

[Purpose] The study was designed to compare physical fitness, indices of lifestyle disease, and
biochemical property of muscle according to sarcopenia and obesity in elderly women. [Methods] One
hundred elderly women were alloted to one of four groups, i.e. sarcopeniatobesity (SO: r=20) group,
sarcopenia (S: r=20) group, obesity (O: 7729) group, and normal (N: 7F=31) group. Criterion for
sarcopenia was “appendicular skeletal muscle mass (ASM)/height’<5.4 kg/m’, and criterion for obesity was
"percent body fat>35%’. Dependent variables regarding physical fitness, lifestyle disease, and biochemical
property of muscle were measured and compared among four groups. [Results] 1) Regarding daily
living fitness, grip strength, upper arm flexion, sit-and-reach, up and go, and VO,max in SO group and
S group were significantly lower than N group. Regarding isokinetic function, peak torque and average
power in SO group and S group were significantly lower, and relative values to body weight in SO
group and O group were significantly lower than N group. 2) Regarding hypertension, resting HR and
RPP in SO group and O group were significantly higher than S group and N group. Regarding diabetes
mellitus, fasting plasma glucose and HOMA-IR in SO group and O group were significantly higher than
S group and N group. Regarding hyperlipidemia, HDL-C in SO group and O group were significantly
lower than S group and N group. Regarding atherosclerosis, TC/HDL-C ratio and LDL-C/HDL-C ratio
in SO group and O group were significantly higher than S group and N group. 3) Regarding
biochemical property of muscle, IL-6 in SO group and O group were significantly higher than S group
and N group. [Conclusion] It was concluded that physical fitness was declined in sarcopenia elderly,
and that relative value of isokinetic function, indices of lifestyle disease, and inflammation markers were
deteriorated in obesity elderly. Especially, the decline and deterioration of physical fitness and indices of
lifestyle disease were even more severe in the elderly who had the both status. Therefore, the efforts
should be made to prevent and improve sarcopenia and/or obesity.
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Table 1. Physical characteristics of subjects (mean+SE)
Groups
Variables Sarcopenia-+obesity Sarcopenia Obesity Normal F value P value
(n=20) (n=20) (n=29) (n=31)
Age(yrs) 77.55+1.45 77.10+1.32 75.31x1.09 73.97+0.94 2.019 .116
Height(cm) 152.02+1.20 151.61+1.00 151.86+1.09 150.94+0.95 224 .880
Body weight(kg) 55.73+£0.96a 47.66+0.93b 61.00+1.06¢c 53.80+1.12a 25.370 000  HE
BMI(ke/m) 24.12+0.33a 20.73+0.32b 26.45+0.35¢ 23.59+0.39a 39.345 000  HE
Fat-free mass(kg) 32.80+0.55a 31.62+0.44a 36.40+0.65b 35.6540.66b 44.170 .000  FE*
Fat mass(kg) 21.98+0.71a 14.77+0.58b 23.31+0.59a 16.70+0.55b 47.173 .000  HE*
Percent body fat(%) 39.4340.80a 30.93+0.83b 38.06+0.49a 30.88+0.59b 12.666 000 e
ASM(kg/m) 5.06+0.11a 5.24+0.04a 6.12+0.07b 6.15+0.10b 41.082 000 ek

#*P(.001: a, b, c: Different alphabet indicates significant difference. BMI: body mass index, ASM: appendicular

skeletal muscle mass.
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Table 2. Comparison of physique and body composition among four groups (mean+SE)
Groups
Variables Sarcopenia-+obesity Sarcopenia Obesity Normal F values P value
(n=20) (n=20) (n=29) (0=31)
Height(cm) 152.02+1.20 151.6141.00 151.86+1.09 150.94+0.95 224 .880
Body weight(kg) 55.73+0.96" 47.66+0.93° 61.00£1.06° 53.80+1.12° 25370  .000 ***
BMI(kg-m?) 24.12+0.33" 20.73+0.32° 26.45+0.35° 23.59+0.39* 39345 000
Waist circumference(cm) 90.75+1.37* 80.66+1.21° 92.67+1.30° 86.16+0.97° 17.877  .000 ***
Hip circumference(cm) 93.80+1.09" 88.12+1.07° 95.12+0.87" 90.86+0.52° 12.568  .000 ***
Waist-hip ratio 0.97+0.01a° 0.92+0.01° 0.97+0.01° 0.95+0.01¢ 7.300 000 *Hx
Fat-free mass(kg) 32.80+0.55" 31.62+0.44" 36.40£0.65° 35.6520.66° 44170 000 ***
Fat mass(kg) 21.98+0.71 14.77+0.58° 23.31+0.59" 16.70+0.55" 47173 000 ***
Percent body fat(%) 39.434+0.80° 30.93+0.83° 38.06+0.49° 30.88+0.59" 12.666  .000 ***
#*P.001: a, b, c: Different alphabet indicates significant difference. BMI: body mass index.
Table 3. Comparison of daily living fitness among four groups (mean+SE)
Groups
Variables Sarcopenia+obesity Sarcopenia Obesity Normal F values P value
(n=20) (n=20) (n=29) (n=31)
Left grip strength(kg) 20.08+1.06° 19.7340.72° 23.36£0.62° 24.27+0.56 10.033 .000 ***
Right grip strength(kg) 21.04+0.86" 21.25+0.82° 23.96+0.69° 25.22+0.67° 7487  .000 **
Upper arm flexion(times) 20.52+1.10° 21.04+0.90° 23.39+0.63" 23.4120.59° 3.802 .014 *
Chair sit to stand(times) 17.60+1.31° 18.99:£0.92% 20.43+1.16® 21.54+0.64° 2811 .043
Sit-and-reach(cm) 10.54+1.93° 11.12+1.48° 11.81+1.38° 15.47+1.09° 2.744 046
Back scratch(cm) 16.70+3.12 15.334£2.95 13.2242.20 11.25+1.72 99 398
One leg standing: left (sec) 10.91+2.24 10.49+2.05 15.5843.35 18.92+4.61 1.202 313
One leg standing: right(sec) 9.00+1.73 8.94+1.47 15.3443.00 17.51+4.90 1436 237
Functional reach(cm) 26.91£1.59 28.07+1.71 29.23+1.13 31.25+1.18 1.899 134
Tandem test(sec) 11.94+0.74* 10.91+0.67° 10.31+0.58® 9.46+0.54° 2733 048
Up and go(sec) 7.12+0.41° 6.88+0.25" 6.50+0.20° 6.14+0.17b 3.020 .034
Foot stepping(times) 26.95+1.23 27.24+1.00 27.96+0.75 28.99+0.81 1.009 389
Carrying beans using chopsticks 12.43+0.78 12.71+0.86 13.85+0.70 14.8140.65 2206  .085
Pegboard 33.69+1.66 34.98+1.21 36.10£1.09 37.25+0.73 1.783  .150
VO2max(ml kg '‘min™) 23.65+1.01° 24.41£1.11° 25.84+0.54™ 27.14+0.88° 3.145 029 *
*PLO5: *FFPC.001: a, b: Different alphabet indicates significant difference
Table 4. Comparison of isokinetic function(60°/sec) among four groups (mean+SE)
Groups
Variables Sarcopenia+obesity ~ Sarcopenia Obesity Normal ~ F values P value
(n=20) (n=20) (n=29) (n=31)
Peak torque(Nm) 62.114+4.54* 62.51£3.03°  73.11£2.40°  77.70+4.17° 4458 006 **
Peak torque per BW(%BW) 112.7548.68" 126.75£6.69"  121.54+4.54* 14122+736° 3.177 028 *
Extension Total work(Nm) 145.94+9.69 147.5449.39 162904647 173.85+10.11 2.139 .100
Total work per BW(%BW) 260.42+19.45 304.12£20.35  270.84+£10.48 316.24+18.06 2.465 .067
Average power(W) 37.7542.76° 3849+1.63° 422941570 46444275 3.022 033 *
Average power per BW(%BW) 67.38+5.38" 78.45£3.63° 70234253 83.89+4.69° 3444 020 *
Peak torque(Nm) 35.1442.88 35.49+2.08 39.02+2.31 43.41+2.57 2403 .072
Peak torque per BW(%BW) 62.85+5.38" T2.20£4.56°  6431£357°  7845+4.54° 2823 043 *
Flexion Total work(Nm) 80.81+7.38 83.5246.68 93.00+6.35  104.45+7.73  2.227 .090
Total work per BW(%BW) 145.79+13.86 170.82+14.36  153.88+9.67  189.55+13.93 2.358 .076
Average power(W) 23.24+2.05° 2453138 27.01£1.83®  3047+1.90° 2952 .036 *

Average power per BW(%BW) 41.4343.84° 49.77+3.15% 45.70+2.98* 55.4543.35° 3259 025 *
*PLO5: **P{.01: a, b: Different alphabet indicates significant difference
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Table 5. Comparison of variables related to hypertension among four groups (mean+SE)
Groups
Variables Sarcopenia+obesity Sarcopenia Obesity Normal F values P value
(n=20) (n=20) (n=29) (n=31)

Heart rate(beats'min™) 79.72+2.46" 74.80+2.31% 77.04+2.23° 70.45+1.83° 3368 022 %
SBP(mmHg) 134.93+4.53 129.8643.23 132.094+2.35 128.97+2.67 686 .563
DBP(mmHg) 85.92+2.86 82.98+1.54 84.01+£1.73 82.35+1.23 684 564
MAP(mmHg) 151.27+4.75 145.49+4.13 148.114£2.83 144.51+£3.38 974 408
PP(mmHg) 49.01£2.61 46.88+2.96 48.07£1.95 46.61£2.32 199 897

RPP 10781.53£560.93"  9757.14+443.58°  10213.78+391.40° 9064.97+280.36 3298 024 *

*P(.05: a, b: Different alphabet indicates significant difference.

SBP: systolic blood pressure, DBP: diastolic blood pressure, MAP: mean arterial pressure, PP: pulse pressure,

RPP: rate-pressure product.

Table 6. Comparison of variables related to diabetes mellitus among four groups

(mean+SE)
Groups
Variables Sarcopenia+obesity Sarcopenia Obesity Normal F values P value
(n=20) (n=20) (n=29) (n=31)
FPG(mg-dl ™) 114.20£5.25 105.53+4.64 109.7245.17 101.58+3.00 1443 233
FPI(uU-ml™) 7.86+0.85 5.52+0.56° 7.33+0.69" 5.60+0.41° 3483 019 *
HOMA-IR 2.26+0.27" 1.51+0.19™ 2.09+0.27* 1.41£0.10° 3.727 014 *

*PL.05: a, b, c¢: Different alphabet indicates significant difference. FPG: fasting plasma glucose, FPI: fasting plasma insulin.

Table 7. Comparison of variables related to hyperlipidemia among four groups

(mean+SE)
Groups
Variables Sarcopenia+obesity Sarcopenia Obesity Normal F values P value
(n=20) (n=20) (n=29) (n=31)
TC(mg-d1 ™ 191.45+8.46 179.87+6.62 182.68+8.11 174.19£6.13 901 442
TG(mg-dl™ 138.15+10.88 119.46+10.60 129.13£9.97 118.04+12.86 600 619
LDL-C(mg-dl™") 120.62+7.70 104.27£7.37 108.79+7.53 96.60+6.31 1.845 144
HDL-C(mg-dl™) 43.2042.18" 51.7242.64% 48.07+1.68* 53.99+2.41° 4147 008 **

**P(.01: a, b, c: Different alphabet indicates significant difference.

TC: total cholesterol, TG: triglyceride, LDL~C: low density lipoprotein cholesterol, HDL-C: high density lipoprotein cholesterol.

Table 8. Comparison of variables related to atherosclerosis among four groups

(mean+SE)
Groups
Variables Sarcopenia-+obesity Sarcopenia Obesity Normal F values P value
(n=20) (n=20) (n=29) (n=31)
TC/HDL-C ratio 4.62+0.28" 3.68+0.23° 3.97+0.22% 3.47+0.21° 4253 007 **
TG/HDL-C ratio 3.46+0.38 2.53+0.29 2.89+0.29 2.44+0.30 1.931 130
LDL-C/HDL-C ratio 2.93+0.22° 2.1840.21° 2.39+0.18™ 1.98+0.17° 4190 008 **
**P¢.01: a, b: Different alphabet indicates significant difference
Table 9. Comparison of biochemical property of muscle among four groups (mean+SE)
Groups
Variables Sarcopenia-+obesity Sarcopenia Obesity Normal F values P value
(n=20) (n=20) (n=29) (n=31)
hs-CRP(mg- ™) 1.4440.28 1.0440.30 1.2240.20 0.92+0.15 1.023 386
IL-6(pg-ml™) 1.95+0.26 1.60+£0.29® 1.67£0.21° 1.13+0.10° 2.805 044 *
IGF-1(ng-ml™) 111.20+7.17 117.01+6.99 120.66+7.17 129.43+6.89 1.145 335

*P(.05: a, b: Different alphabet indicates significant difference. hs~CRP: high sensitivity C-reactive protein, IL-6:

interleukin 6, IGF-1: insulin-like growth factor 1
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