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Abstract; Objective To examine the effects of 24-week exercise intervention with three different exercise intensities and modes
on boné mineral density, body composition and isokinetic strength in middle-aged and elder adults. Methods 53 healthy volunteers
aged 51 —70 years were randomly assigned to 4 groups after a pre-study maximum strength test, including control group (CG, n =
13, aged 60. 8 =2.9 years) , moderate-load resistance group (MRG, n=14,62.0 5.4 years) , high-load resistance group (HRG,
n=13, 62.3 + 3.6 years), and multi-component exercise group (MEG, n =13, 62.2 4.7 years ). Participants in the three
exercise groups performed 75 minutes of progressive training program 2 days per week for 24 weeks. Exercises included total body
workout using 9 different resistance training machines, including 2 sets of 50% 1RM (13 - 15 reps) for MRG and 2 sets of 80%
1RM (8 —10 reps) for HRG. MEG performed 1 set of 50% 1RM (13 - 15 reps) of resistance training and 30 minutes of aerobic
exercise. CG was asked to maintain lifestyle as usual without additional exercise or physical activity. Bone mineral density (BMD) ,
muscle mass, and isokinetic strength of upper and lower limbs were measured by dual-energy X-ray absorptiometry and Biodex

System 4 PRO before and after training (0 and 25 weeks). Results After 24 weeks, in CG the BMD of lumbar spine decreased
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by 1.7% and the average BMD of all sties decreased by 0. 85% . The exercise groups showed different adaptation at different parts
of the body for different exercise regimes. Lumbar spine BMD of the MEG had significantly greater increase than that of the MRG
and CG. MRG had shown increase in femoral neck BMD, but arm, lumbar spine and total body BMD were all significantly lower
than that of the HRG. The BMD of HRG increased ( +0.2 to +1.5% ) for all body parts, with arm, lumbar spine and total body
BMD all significantly higher than that of MRG and CG. Arm lean mass in the exercise groups ( +1.7 ~2.8% ) improved greatpr
than CG ( - 0.7 ~1.3% ). Triceps strength increase by 15.5 ~26.1% in MRG and HRG and for lower limb muscle strength,
hamstring strength had the greatest increase of 43.4 ~56.9% , all significantly greater than those of CG. Conclusion After 24
weeks of training, the high-load resistance training program has positive effects on BMD in middle-aged and older adults. However,

there were similar responses for muscle mass between the three exercise programs. Isokinetic strength benefited greatly from

resistance training.
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Table 1 General characteristics of the subjects(n =53)

' K& (k) BMI(kg/m®)
2 5 AEC) FR(#) HE(m) - - - -
i J& HIT 3 =gl
EHA 13 60.8 +2.9 1.60 0.1 63.6x12.3 63.1£12.7 25.2+4.2 25.0 4.1
RN 14 62.0x5.4 1.61£0.1 61.0+9.6 61.0£9.0 23.7 2.1 23.7+1.8
HREH 13 62.323.6 62.2£4.7 62.9£14.0 62.3£13.9 23.722.1 23.7+1.8
Y% 13 1.63 0.1 1.61£0.1 63.6 +10.3 63.110.4 23.7 +2.1 23.7+1.8
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Table 3 Muscle mass results in subjects before the experiment

603

415 TR () BRI (g) 25 (g)
EH A 4726.0 £1374.3 13574. 4 £3604. 5 40968. 1 +9349.9
IR A 4531.6 £1328.6 13637.5 +3083. 4 41318.7 +9393. 4
=1 k! 4618.7 +1594. 2 14318. 6 +4098.7 42422.2 +10468. 7
HZaiEHA 4590.0 £1316.9 14150.6 +3332. 1 41884.5 +8403.7

F4 BT HETE T BEM K FHHE AN 2 (N xm)

Table 4 The maximum muscle strength changes of lower limb in flexion and extension before and after exercise training

Ft % s [ 3t
21 3
13K JE i i JE

b gl 35.1+21.3 31.0+11.3 93.0+37.3 41.1 +14.1
JEm 32.7+12.0 31.8 £12.3 97.5+36.4 47.0x16.5
HpH S 4A gL 31.4 £10.5 30.2 £11.8 97.1%25.6 38.5x16.5
J5 37.5£13.2* 32.5+11.8 103.6 £29.2 57.2+19.6"
= B 30.2 £11.1 32.8 +13.2 100.9 £31.3 40.5 +18.6
JE 37.0+£12.0" 33.4 £13.0 114.1£39.0 54.7 +18.4
o B 36.0 £12.7 30.4 +£10.9 92.1+10.9 44.3 £14.9
J& il 37.1x8.8 29.8 +10.3 104.0 +23.6 59.7 +£19.0

¥ P<0.05
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