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Abstract

Objective: Muscle injuries are one of the most common reasons for missed playing time in the football, and
the hamstring muscle is one of the most common injures. The role of this muscle in supporting ligaments is also
crucial. In spite of different structural and kinematic features of the hamstring in men and women, a few studies
have investigated these differences. Therefore, the purpose of this study was to determine the effect of six weeks
of Nordic hamstring training on the isokinetic strength of the hamstring muscle of elite female and male soccer
players.

Methodology: Twenty-four soccer players (12 female and 12 male) from youth first division league in Tehran
province participated in this study. The isokinetic strength of the hamstrings and quadriceps muscles at various
angular velocities was measured. After the pre-test, the subjects performed six weeks of Nordic exercise as part
of their warm-up.

Results: Performing Nordic hamstring exercises caused a significant difference in the isokinetic strength of the
hamstring muscle after the test and at angular speeds of 60, 180 and 300 degrees per second, as well as a
significant difference in the ratio of the isokinetic strength of the hamstrings to the quadriceps at a speed of 60
degrees per second between elite female and male soccer players (P=0.001).

Conclusion: 1t is concluded that Nordic hamstring exercise improve isokinetic strength of the hamstring
muscles and reduce the risk of injury in the knee joint.
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Extended Abstract

Background and Purpose

Muscle injuries are one of the most common reasons for football players to be absent from training
and matches. The hamstring muscle is one of the most injured muscles. Hamstring strain injury
accounted for twelve percent of all injuries reported by 17 top level European soccer teams. The
financial cost of a hamstring injury has been reported to be approximately €250,000 in European
soccer clubs for a player that spends 2 weeks out of competition. A prospective study of Scottish and
Irish professional players found that the incidence of hamstring injury was 1.25 injuries per 1000
hours of competition.

Previous hamstring injuries, hamstring muscle eccentric strength, muscle fatigue tolerance, hamstring
length, player position, knee valgus degree, and playing in more than one team are the most important
risk factors for this injury. Additionally, weakness in the injured muscle, reduced muscle flexibility
due to tissue scar and changes in biomechanics and movement patterns in sports movements following
the initial injury are among the causes of re-injury in hamstring injury (Heidersheit et al., 2010).

In recent years, many studies have focused on injury prevention and many programs have been
developed in this direction. Most studies have shown that performing the Nordic hamstring exercise
can be significantly effective in preventing injury to this muscle.

Despite the difference in the structural and kinematic characteristics of the hamstring muscles of men
and women, few studies have investigated these differences and the effect of these differences on the
trainability of male and female athletes. Determining the difference in the ability of men and women
to perform various exercises, such as Nordic hamstrings, helps experts in designing exercises to
prevent hamstring injuries and increase the strength of these muscles. For this reason, the current
study aims to determine the six-week effect of Nordic hamstring training on the isokinetic strength
of the hamstring muscle of elite male and female soccer players.

Materials and Methods

The present study is an applied, quasi-experimental research. The statistical population of the present
study was men and women in the youth first division league in Tehran province. All the teams of
these competitions were invited to participate in this research. Twenty-four soccer players (12 female
and 12 male) from youth first division league in Tehran province participated in this study. The
isokinetic strength of the hamstrings and quadriceps muscles at various angular velocities was
measured using the biodex isokinetic system pro 4 system (made in the USA). After the pre-test, the
subjects performed six weeks of Nordic exercise as part of their warm-up.

Results

The results of the analysis of covariance showed that the increase in the eccentric strength of the
hamstring muscles at the speed of 60, 180 and 300 degrees per second in male football players after
six weeks of Nordic training is significantly more than the strength changes in female players
(P=0.001). Further, there is a significant difference between the ratio of isokinetic strength of the
hamstring muscle to the quadriceps at the speed of 60 degrees per second between male and female
groups (P=0.03). However, no significant difference was observed in ratio of the isokinetic strength
of the hamstring muscle to the quadriceps at the speed of 180 and 300 degrees per second between
male and female research groups (P>0.05).
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Discussion

The study’s findings showed that the increase in the eccentric strength of the hamstring muscles at
different speeds of male soccer players after six weeks of Nordic training was significantly more than
the strength changes in female players. The difference in the isokinetic strength of hamstrings
between male and female after Nordic hamstring exercises can be attributed to the difference in
neuromuscular characteristics between male and female. Due to benefiting from more neuromuscular
coordination, men probably have a higher ability to perform Nordic exercises and therefore have a
better performance in performing isokinetic tests at different angles. Reports indicate that the
neuromuscular system of male is more capable than female (Lopez Valenciano et al., 2019).
Therefore, exercises such as Nordic hamstring exercises, which are in the form of neuromuscular
exercises, have a higher effect on the muscular performance of male in the post-test. On the other
hand, the difference in the training variables of the two groups before participating in the research,
including training history, level of training, number of training sessions per week, as well as
psychological variables including competitiveness and motivation can be effective in obtaining such
results. Male players may have higher training ability due to more training experiences and perform
better in displaying physiological variables such as strength (Sivhamel et al., 2018).

On the other hand, it has been stated that in dynamic activities, women's hamstring muscles are faster
than men's on average (Dimont & Lefart, 2004) as well as women have more flexibility in their
hamstring muscles. These findings can be among other reasons for the difference in the ratio of
hamstring strength to quadriceps between men and women. As mentioned, the results of the present
study showed that the ratio of hamstrings to quadriceps in women is lower than men, which is in line
with the results of the research of Al-Homoud et al. Al-Moud et al. stated that the torque of hamstring
muscles and the ratio of hamstring to quadriceps strength of female skiers is lower than that of men
(Al-Moud et al., 2019). Recently, Gomez et al. (2021) showed that women are fatigued faster in
isokinetic contractions than men due to the fact that there are 5 repetitions in the measurement
protocol of this study, fatigue can also play a role in this observed difference.

Conclusion

The findings of this research showed that strength training of hamstring muscles and especially
exercises such as Nordic exercises which eccentrically strengthen hamstring muscles, as well as the
increase in eccentric strength of hamstring muscles in different speeds of male football players after
six weeks of Nordic training is significantly more than strength changes in female players. It is
concluded that Nordic hamstring exercise improve isokinetic strength of the hamstring muscles and

reduce the risk of injury in the knee joint. Therefore, experts in training design and strength
development and those in sports injury prevention are recommended to consider these gender
differences in the exercisability of hamstring muscles.
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