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INTRODUCTION

• Human aging process is associated with:

• a reduction in bone mineral content (BMC) and bone 
mineral density (BMD), and

• loss of skeletal muscle mass and muscle strength. 

https://www.sciencedaily.com/releases/2009/09/090930084602.htm
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INTRODUCTION

• Exercise training, specifically strength or resistance 
training, can effectively attenuate the normal 
decline in BMC and BMD and increase the size and 
strength of the trained muscles through hypertrophy
of muscle fibers in middle-aged and older adults. 

• However, the bone and muscle strengthening 
effects of resistance training is site-specific.

http://www.worldhealth.net/news/progressive-resistance-training-counteracts-age-re/
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INTRODUCTION

• A functional, whole-body (multi-sites) strengthening 
exercise program may be preferable, particularly 
for middle-aged and older populations.

• Ving Tsun (VT) is a hard-style Chinese martial art 
characterized by fast and powerful movements. 
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AIM

• This cross-sectional study aimed to compare the 
axial and appendicular BMD, muscle mass and 
muscle strength of middle-aged practitioners of VT 
with those of non-practitioners. 

¾ Findings may shed light on the 
use of VT training programme
for physical conditioning and 
improving musculoskeletal 
health of middle-aged 
individuals in the community.
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METHODS

• Eighteen VT practitioners and 36 matched controls 
participated in the study. 

• All of them underwent a one-day battery of 
musculoskeletal examinations in a University 
laboratory. 
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METHODS

• BMD of total radius, total hip, femoral neck, and 
lumbar spine were assessed using dual-energy X-ray 
absorptiometry (DXA). 

• Lean (muscle) masses of the arm, leg and trunk
were also quantified by a whole-body DXA scan. 
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METHODS

• Muscular performances (maximum muscle strength 
and speed of muscle force production) of the 
dominant upper limb and lower limb were assessed 
using a Jamar dynamometer and an isokinetic 
dynamometer at 60°/s, respectively.
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RESULTS

VT group 
(n = 18)

Control group 
(n = 36)

p value

Age, years 51.8 ± 17.7 58.7 ± 11.0 0.143
Sex, n 12 men/6 

women
18 men/18 

women
0.245

Weight, kg 65.2 ± 11.0 67.8 ± 13.0 0.466
Height, cm 166.4 ± 5.5 164.1 ± 9.8 0.287
Body mass index, kg/m2 23.5 ± 3.6 25.3 ± 4.3 0.133
VT experience, years 10.9 ± 12.3 0 ––
Physical activity level, MET 
hours per week

8.2 ± 15.9 4.4 ± 7.9 0.342

Time spent in outdoor 
activities (sunlight exposure), 
hours per week

2.4 ± 3.2 2.2 ± 3.1 0.816
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RESULTS

VT group
(n = 18)

Control group
(n = 36)

p value Effect 
size

Upper limb (dominant side)
Total radius BMD, g/cm2 0.58 ± 0.09 0.52 ± 0.10 0.023* 0.095
Arm lean mass, g 2442.92 ± 536.91 2343.82 ± 611.51 0.562 0.007
Handgrip strength, kg 35.29 ± 9.41 31.58 ± 8.23 0.143 0.041
Lower limb (dominant side)
Total hip BMD, g/cm2 0.99 ± 0.17 0.91 ± 0.17 0.114 0.048
Femoral neck BMD, g/cm2 0.80 ± 0.17 0.72 ± 0.15 0.090 0.055
Leg lean mass, g 7370.43 ± 1487.70 6258.51 ± 1508.52 0.014* 0.113
Isokinetic body weight-adjusted peak torque (60°/s), %

Knee extensors 218.44 ± 63.63 139.63 ± 48.98 <0.001* 0.329
Knee flexors 102.44 ± 32.60 63.71 ± 31.56 <0.001* 0.256

Time to peak torque (60°/s), ms
Knee extensors 664.44 ± 178.83 755.14 ± 211.73 0.127 0.045
Knee flexors 717.78 ± 258.36 1046.29 ± 327.56 0.001* 0.211

Trunk
Lumbar spine BMD, g/cm2 0.99 ± 0.17 0.97 ± 0.16 0.693 0.004
Trunk lean muscle mass, g 22789.92 ± 3902.93 21061.31 ± 5267.13 0.345 0.02210

Multivariate analysis of variance



RESULTS

• VT practitioners demonstrated:
• 11.5% higher total radius BMD (p = 0.023); 
• 17.8% higher leg lean mass (p = 0.014); 
• 56.4% higher isokinetic body weight-adjusted peak torque of 

the knee extensor muscles (p <0.001); 
• 60.8% higher isokinetic body weight-adjusted peak torque of 

the knee flexor muscles (p < 0.001); and 
• 31.4% shorter time to reach peak torque in the knee flexor 

muscles (p = 0.001) than the controls. 

• No significant between-group differences were found in 
all other musculoskeletal outcomes (p > 0.05).
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CONCLUSIONS & IMPLICATION

• Middle-aged VT practitioners displayed higher total radius BMD and 
leg lean mass and better knee extensor and flexor muscular 
performances than their healthy active counterparts. 

• Therefore, health care professionals may consider using this novel, 
non-expensive and enjoyable training method to improve the 
musculoskeletal health of middle-aged adults. 

• Certainly, further randomized controlled trial is needed to confirm the 
aforementioned beneficial effects of VT training in the adult 
population.
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