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Effects of a 12 Week-Exercise Program on Metabolic Variables,
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in the Elderly with Complications of Obesity
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Background

Obesity is associated with comorbidities including cardiovascular disease, hypertension, diabetes mellitus, orthopedic abnormalities,
and some cancers. Treatment for weight reduction varies; however, ultimately a negative energy balance must be established
if weight is to decrease. Weight loss in obese individuals will generally lead to reduced risk factors. The purpose of this study
was to analyze the pure effects of exercise on metabolic variables, cardiovascular variables, body composition and muscular
function in the elderly with complications of obesity.

Methods

To determine whether exercise, itself, is important in changing the risk profiles of obesity, four groups of elderly were studied:
men-exercise program (Ex-M, n=19; age, 77.94+559years; percent fat, 28.183.24%), men-no exercise (Con-M, n=19; age, 79.31+7.27years;
percent fat, 26.07+5.55%), women-exercise program (Ex-F, n=20; age, 78.70+5.3years; percent fat, 36.09+4.90%), and women-no exercise
(Con-F, n=20; age, 76.45+6.41years; percent fat, 31.77+3.13%). After 12 weeks, the risk profiles were retested and analyzed.

Results

The levels of blood glucose and total cholesterol decreased to normal values in both the men and women exercise groups; and
the levels for those not participating in an exercise program were higher than their baseline measures after 12 weeks. Also,
the cardiovascular variables and body compositions of the exercise groups improved, almost all variables of muscular function
showed significant interactions between groups and observation times(P<0.05). Such changes, including higher lean mass and
improved muscular function, help the elderly delay disability.

Conclusions

A 12-week exercise program improves metabolic and cardiovascular variables, body composition and muscular function in the

elderly with complications of obesity, which will most likely lead to a higher quality of life compared to those who are sedentary.

These findings have important clinical implications if we are to prevent the frailty and morbidity associated with aging.
(Korean ] Health Promot Dis Prev 2009 ; 9(3):241-249)
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(Effects of a 12 Week-Exercise Program on Metabolic Variables, Cardiovascular Variables, Body Composition and
Muscular Function in the Elderly with Complications of Obesity]

Table 1. Physical characteristics of subjects

Group Age (yrs.) Height (cm) Weight (kg)  Percent fat (%)  SBP (mmHg) BG (mg/d) TC (mg/d?)
Ex-M (n=19) 77.94£5.59 166.9745.42 68.8718.98 2818+3.24 141.00+18.48 138.94+12.72 235.78+15.63
Con-M' (n=19) 79.31£7.27 164.18+6.90 64.49+8.28 26.07+5.55 139.57+17.32 136.42+7.46 233.26+9.09
Ex-F (n=20) 78.705.23 152.40+4.44 59.18+7.31 36.09+4.90 143.45+16.28 144.50+11.09 239.40+18.19
Con-F' (n=20) 76451641 152.3345.15 53.01+8.64 31.77£3.13 142.15£10.58 142.15+14.26 226.80£19.96

All data are represented by meant SD.
: Ex-M(Exercise male group), : Con-M(Control male group)

Table 2. Exercise programs for Ex-M and Ex-F

: Ex-F(Exercise female group), s Con-F(Control female group)

Exercise duration

Items Exercise type Exercise intensity 01 weeks 5.8 weeks 912 weeks Exercise frequency
Warm-up stretching mild discomfort 5-10 min 5-10 min 5-10 min 5 d/wk

stationary cycle VO, peak 60-70% 15 min 20 min 25 min 5 d/wk(Mon-Fri)

Work-out treadmill walk VO, peak 60-70% 15 min 20 min 25 min 5 d/wk(Mon-Fri)

arm-ergometer VO, peak 60-70% 5 min 5 min 5 min 5 d/wk(Mon-Fri)
weight-training 1RM 50% 10reps 2sets 12reps 2sets 15reps 2sets 3 d/wk(Tue, Thu, Sat)

Cool-down stretching mild discomfort 10-15 min 10-15 min 10-15 min 5 d/wk
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(Effects of a 12 Week-Exercise Program on Metabolic Variables, Cardiovascular Variables, Body Composition and
Muscular Function in the Elderly with Complications of Obesity]

Table 3. Differences and changes of blood glucose (BG) and total cholesterol (TC) levels in four groups after 12 weeks

Ttems Times Pre Post A% Tw&way(ZXZ). repeated ANOVA .
Group Groups Times GroupxTimes
Ex-M 138.94+12.72 121.10£7.70 -12.84 13.979(0.001) 9.743(0.004) 39.494(0.001)
BG Con-M 136.42+7.46 142.42+9.98 4.40
(mg/ dt) Ex-F 144.50+11.09 124.75+6.79 -13.67 13.609(0.001) 9.121(0.005) 43.563(0.001)
Con-F 142.15+14.26 149.50+12.82 517
Ex-M 235.78+15.63 198.68+19.09 -15.74 63.448(0.001) 11.001(0.002) 43.446(0.001)
TC Con-M 233.26+9.09 24552+11.62 5.26
(mg/ dt) Ex-F 239.40+18.19 222.55+9.50 -7.04 1.838(0.183) 0.128(0.722) 31.410(0.001)
Con-F 226.80+19.96 245.95+15.07 844

All values are expressed as meant standard deviation.
Results of two-way repeated ANOVA represent F and (P) values, respectively.

Table 4. Differences and changes of cardiovascular variables in four groups after 12 weeks.

Times

Two-way(2x2) repeated ANOVA

ftems Group Pre Post A Groups Times Groups*Times
Ex-M 24.83+7.27 27.78+6.62 11.88 2.234(0.144) 1.444(0.237) 14.060(0.001)
VO, peak Con-M 23.9916.62 2247578 -6.34
(m¢/ kg/min) Ex-F 21.48+45.01 25.2345.07 17.46 0.196(0.660) 2.432(0.127) 36.903(0.001)
Con-F 25.08+4.19 22.86+4.26 -8.85
Ex-M 74.7312.65 70.52+8.92 -5.63 1.425(0.240) 0.054(0.817) 15.267(0.001)
RHR Con-M 67.636.05 71.36+4.93 552
(beats/min) Ex-F 7345+8.84 67.95%7.66 749 5.492(0.024) 0.585(0.449) 9.356(0.004)
Con-F 74.70£9.14 78.00£9.73 442
Ex-M 141.00£18.48 129.73£21.13 799 0.928(0.342) 1.564(0.219) 3.465(0.071)
RSBP Con-M 139.57+17.32 141.78+23.79 1.58
(mmHg) Ex-F 143.45+16.28 130.6016.33 -8.96 4.023(0.052) 3.315(0.077) 13.106(0.001)
Con-F 142.15+10.58 146.40+10.09 2.9
Ex-M 74.57+10.86 68.94+8.21 -7.69 0.001(0.982) 0.041(0.840) 8.421(0.006)
RDBP Con-M 69.26£7.98 7415+8.38 7.06
(mmHg) Ex-F 75.75+13.09 714541442 -5.68 1.398(0.244) 0.558(0.460) 1.244(0.272)
Con-F 68.60£16.39 69.45+12.81 1.24

All values are expressed as mean + standard deviation.
Results of two-way repeated ANOVA represent F and (P) values, respectively.
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Table 5. Differences and changes in body composition in the four groups after 12 weeks

lterms Times Pre Post A% Two-way(2x2)‘repeated ANOVA .
Group Group Times GroupxTimes
Ex-M 68.87+8.98 68.57+8.27 04 1.728(0.197) 1.887(0.178) 4.537(0.040)
Body weight Con-M 64.49+8.28 65.88+7.92 2.16
(ke) Ex-F 59.18+7.31 59.01+7.26 029 5.311(0.027) 1.243(0.272) 2.220(0.144)
Con-F 53.01+8.64 54.19+7.41 2.23
Ex-M 4753+531 48.89+4.51 2.86 2.857(0.100) 0.130(0.720) 7.415(0.010)
Lean mass Con-M 46.05+5.28 45.01+5.11 226
(kg) Ex-F 36.27+3.87 37.17+3.89 248 1.122(0.296) 3.607(0.065) 20.152(0.001)
Con-F 36.48+4.72 34.26+4.13 -6.09
Ex-M 28.18+3.24 24.94+4.32 -11.50 0.009(0.925) 3.516(0.069) 18.071(0.001)
Percent fat Con-M 26.07+5.55 27.33+5.21 483
(%) Ex-F 36.09+4.90 33.18+4.70 -8.06 3.709(0.062) 4.512(0.040) 15.848(0.001)
Con-F 31.77+313 32.65+4.04 2.77
Ex-M 0.94+0.06 0.93+0.03 -1.06 0.409(0.527) 0.021(0.885) 1.882(0.179)
Waist hip Con-M 0.94+0.06 0.95+0.04 1.06
Ratios Ex-F 0.99+0.16 0.94+0.04 -5.05 7.622(0.009) 0.401(0.531) 6.704(0.014)
Con-F 0.88+0.05 0.92+0.05 4.55

All values are expressed as meant standard deviation.

Results of two-way repeated ANOVA represent F and (P) values, respectively.
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(Effects of a 12 Week-Exercise Program on Metabolic Variables, Cardiovascular Variables, Body Composition and
Muscular Function in the Elderly with Complications of Obesity]

Table 6. Differences and changes in isokinetic muscular functions in the four groups after 12 weeks

Items Times Pre Post A% Two—way(2*2). repeated ANOVA :
Group Group Times GroupxTimes
Ex-M 57472331 58.89+25.49 247 1.787(0.190) 0.096(0.758) 1.078(0.306)
Right flexor Con-M 50.57+19.75 47.94+15.90 -5.20
(Nm) Ex-F 34.30+8.00 37.35+10.86 8.89 0.460(0.502) 0.073(0.789) 4.412(0.042)
Con-F 35.70+12.69 31.75+12.29 -11.06
Ex-M 100.42+34.30 111.36431.22 10.89 2.491(0.123) 0.351(0.557) 6.388(0.016)
Right extensor Con-M 94.36+29.25 87.5729.26 720
(Nm) Ex-F 63.75+16.51 69.70+22.02 9.33 0.915(0.345) 0.006(0.941) 4.561(0.039)
Con-F 64.40+20.55 58.85+15.68 -8.62
Ex-M 55.42+22.88 57.00+25.46 285 2.631(0.114) 0.149(0.702) 0.617(0.617)
Left flexor Con-M 45.31£20.36 45.10£16.72 046
(Nm) Ex-F 32.30+8.69 35.05+12.45 851 0.853(0.361) 0.121(0.730) 4.702(0.036)
Con-F 32.65+11.82 28.85+11.02 -11.64
Ex-M 101.21+34.08 107.21£32.11 5.93 1.264(0.268) 0.091(0.765) 2.583(0.117)
Left extensor Con-M 95.47+31.16 91.36%26.65 431
(Nm) Ex-F 70.10+17.86 74.80+20.48 6.70 3.199(0.082) 0.030(0.863) 4.929(0.032)
Con-F 64.4522.66 58.9520.09 -8.53

All values are expressed as meantstandard deviation.

Results of two-way repeated ANOVA represent F and (P) values, respectively.
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