
Asymmetries as a risk factor
for injuries in gymnastics



Anthropometry
of a gymnast

• Research by Ivan Čuk and
others

• Anthropometric
parameters (40 
competitors, WC in 
Ljubljana 2000)



Anthropometry of a 
gymnast
• Weight = 66kg

• Height = 168cm

• No left/right side aysmmetries

Found differences in:

• Elbow diameter

• Circumference of forearm

• Skinfold thickness of biceps brachii

• Skinfold thickness of triceps brachii







Comparison of measurements from 1989 WC and 2000 WC



Types of 
asymmetries

• Muscle asymmetries (strength, Flexibility)

• Anthropometric asymmetries (shortened
limb due to previous injury…)



Muscle asymmetries

• Due to strength:

- Left/right arm

- Antagonist/agonist muscle

- Lack of strength in larger muscle 
groups such as quadriceps or 
biceps…

• Due to flexibility:

- Left/right arm

- Antagonist/agonist muscle

- Lack of flexibility in larger muscle 
groups



Strength ratios of
antagonist/agonist 

muscle

Ankle Plantar/Dorsal 3:1

Ankle Pronation/supination 1:1

Knee Extension/flexion 3:2

Hip Extension/Flexion 1:1

Shoulder Extension/flexion 3:2

Shoulder Internal/external rotation 3:2

Elbow Extension/Flexion 1:1

Abdominal/back muscles Extension/Flexion 1:1

Whole body Left/Right side 1:1



Ankle injury

Weakness of the ankle
stabilizer muscles often
results in ankle injuries

Proprioception is the first to 
be lost after an ankle sprain

Possibility of weakened
tendons and risk of further
injuries



Prevention Balance desk or 
balance cushion

Knee and hips 
fully extended

3 series, 30 
seconds

3/day

5/week For 10 weeks

Additional tasks
for more difficult

exercises

https://www.youtube.com/watch?v=CzyfFfleRU0



Knee injury
Knee injuries are usually the result of excessive force
and our muscles are no longer able to compensate

May happen in case of incorect knee positon in 
Valgus while landing a jump

Inhibition of inhibitory mechanisms (can be achieved
with strength trainings)

Balance between muscle strength and flexibility
should be maintained

Compensation between mass and strength 



Prevention 

Balance board 
30-50 degree 

flexion

3 series 30 
seconds

3/day, 5/week

For 10 weeks
Exercises can

be made more 
difficult



Shorter leg

Uncommon
May be a cause 

of dysplasia

Rehabilitation 
and prevention 

programs



Shoulder pain

Subacromialis 
pain sydrom

Infraspinatus 
& 

supraspinatus

Subscapular 
entrapment

Pressing on 
subscapular

nerve



Prevention internal and external 
rotation

Include exercises in 
every warm-up 

3 series 10 repetitions

1 second of 
concentric and 2 

seconds of eccentric 
contraction

https://www.youtube.com/watch?v=PVdgjHqAes8



Thank you for your
attention!


