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Bone mass is related to muscle strength in adults with cerebral palsy
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Background

Cerebral palsy (CP) causes skeletal muscle atrophy and impaired muscle growth, and 

individuals with CP are prone to weight-bearing activity limitations. A lack of physical 

activity and poor muscle strength were found to be important risk factors for decreased 

bone health. However, there is no study to investigate the relationship between muscle 

strength and bone health in adults with CP. 

Objective

To determine whether the bone mass and bone mineral density are associated with muscle 

strength and physical function in a selected group of adults with CP. 

Design

Cross-sectional study. 

Setting

University hospitals and communities for persons with disabilities. 

Participants

A total of 99 adults with CP (58 men, mean age of 41.8±8.95 years, 72 bilateral CP) were 

included. 

Method

For muscle strength measurement, we performed isometric muscle strength testing in 

lower extremities, hand grip strength measurement, and manual muscle strength testing 

(MMT). Information about physical activity and subjective discomfort in using limbs were 

also collected. Bone mass and bone mineral density were assessed using dual-energy x-ray 

absorptiometry. 

Results

Leg bone mass was significantly associated with isometric knee extensor and knee flexor 

strength. It was significantly related to MMT and subjective discomfort in using the same 



leg. Arm bone mass was significantly related to hand grip strength, MMT and subjective 

discomfort in using the same arm. The Gross Motor Function Classification System, the 

Manual Ability Classification System, and the Short Physical Performance Battery scores 

were related to leg bone mass but not to trunk bone mass. The correlation between muscle 

strength and leg bone mass and between physical function and bone mass was not 

observed in subjects with unilateral CP. 

Conclusion

Appendicular bone mass of adults with CP was associated with the muscle strength of the 

limb and physical function. This correlation was observed only in bilateral CP. <br> 
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Table 2. Correlation between physical function and bone mass 


