The effects of eccentric hamstring strengthening program on H/Q ratio in 10-11-year old female handball players
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Introduction
During drop jumps with increasing drop heights, the activation level of the quadriceps (Q) increases, but the hamstrings’ (H) does not, so the strain on the anterior cruciate ligament (ACL) increases (Ford 2011). The torque of the H does not increase after the age of 11 significantly in women athletes (Barber-Westin 2006). We aimed to apply specific strength training for H muscles to increase the H/Q ratio.   

Methods
We measured the eccentric (EC) peak torque of the H at 60 °/s , and the concentric (CC) H and Q peak torque at 60 and 180 °/s constant angular velocities by 22, 10-11 year-old women handball players in Multicont-II dynamometer. We calculated the functional H/Q ratio in 60 °/s, and the conventional H/Q ratio in 60 and 180 °/s  for both legs. We measured the jumping height using a contact mat during counter-movement jumps (CMJ) without arm swing. The players were randomly assigned to either a training (EC, n=13, 11,28+-0,52 years) group, who carried out  progressive body-weight eccentric H strength training twice a week (Nordic hamstrings, 2*5-3*15 repetitions) or a control group (KO, n=9, 10,89+-0,50 years) who took part only in the handball training. After 10 weeks data of the same variables were collected. 

Results: 
The EC H peak torque using 60 °/s increased significantly in both groups, as well as the CC Q peak torque in 60 and 180 °/s and the CC H peak torque in 180 °/s in the EC group (p≤0,05). The functional H/Q ratio on 60 °/s increased significantly in the control group in the right leg (p≤0,05). We did not find any other differences in the groups. The jumping height increased significantly in the EC group (18,25+-2,29 cm→22,48±2,64 cm, p<=0,001).

Conclusion: 
The first half of the study was during the preparation phase of the year, maybe this was the reason of the increase of the torques in the control group. The CMJ jump height increased significantly only in the training group. It seems that the recovery time for the experimental group was too short after training intervention and therefore the H/Q ratio did not increased significantly. Also, it can be imagined that ten weeks were not enough to result in significant alteration in muscle strength of H which is in agreement with the findings of Kramer and Fleck (2005). It is unknown why the control group increased the H/Q ratio without specific H training. To solve this problem further studies are needed.  
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