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Abstract Background and Purpose: The aim of this study was to assess the long term effect of neurodynamic sliding technique in 

football players with decreased hamstring flexibility. Method: 30 healthy male football players with decreased hamstring 

flexibility and passive SLR less than 80˚, were divided into two groups: Neurodynamic sliding intervention and 

controlled group respectively. Subjects in Interventional group were treated with neurodynamic sliding technique for over 

a week on 3 different days and passive SLR was re measured at the end of 1st week, 1st month and 2nd month. Result: 

Subjects in interventional group were found to have a statistically significant improvement in ROM (77.27±5.54) in 

comparison with controlled group (71.75±5.99). Conclusion: Our result suggest that neurodynamic sliding technique has 

a long term effect in improving hamstring flexibility. 
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INTRODUCTION 
Low level of hamstring flexibility have been related to a 

higher risk of musculoskeletal injuries in soccer.
1 
The 

desire for hamstring flexibility in running sports is 

primarily aimed at reducing muscle tears or strains and 

improving running efficiency, agility and speed. Running 
with tight hamstrings is analogous to driving a car with 

the hand break partly engaged- the vehicle still moves 
forward but performance is impaired. Fuel (energy) 

efficiency is reduced and there is increased friction 

between moving parts which leads to early and 
preventable breakdown.

2 
The biceps femoris, 

semitendinosis and semimembranosis muscle comprise 
the hamstring muscle group, which is primarily composed 

of type 2 muscle fibers.
3 
The body will always protect 

nerves over anything. There is a major nerve running 
down the leg called the sciatic nerve. This nerve supplies 

most of the lower leg with messages from the brain and 

vice versa, because the nervous system is all one length. 
The best way to tighten the sciatic nerve is to slump 

forward and flex hip with an extended knee. This crops 

up a lot in sports, athletics, football, martial arts, rugby 
and list goes on.

4 
Musculotendinous strains are among the 

most prevalent as well as the most frustrating group of 
injury for at heletes and football players. The most widely 

accepted theory about the hamstring vulnerability to 

injury is that they are two joint muscle, functioning to 
eccentrically control knee extension and hip flexion.

5 
The 

biceps femoris muscle tend to be most commonly injured 
component of hamstring, perhaps because the nerve 

supply to the short head of biceps femoris is from the 

peroneal division of sciatic nerve whereas the long head 
and other components of hamstrings have their nerve 

supply from the tibial division of sciatic nerve. It is 

proposed that the differing nerve supplies to biceps 
femoris result in poor neuromuscular coordination 

between the two heads of muscle and there is a greater 
susceptibility to injury.

5
 During walking and even 

jogging, the hamstring are not fully recruited. It is with 

sprinting that the eccentric resistance from the hamstring 
is required to decelerate the rapid leg swing (both knee 

extension and hip flexion), therefore the hamstring are 
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most vulnerable to injury during sprinting with running, 

hamstring have 3 primary functions: eccentric contraction 
to decelerate the leg swing that starts at approximately 30 

degree flex, eccentric contraction at foot strike to control 
and facilitate hip extension and eccentric contraction at 

push off to assist the gastrocnemius in extending the 

knee.
5 
 Decreased hamstring flexibility as evidenced by 

limited range in passive straight leg raise could be due to 

altered neurodynamic affecting sciatic, tibial and common 

fibular nerves. The mechanosensitivity of neural 
structures in posterior leg, thigh, buttock and vertebral 

canal may play a part in determining the flexibility of 
hamstring muscle. Protective muscle contraction of 

hamstring found in the presence of neural 

mechanosensitivity may account for hamstring tightness 
and thereby predispose the muscle to subsequent strain 

injuries. Neurodynamic sliding interventions are thought 
to decrease neural mechanosensitivity and it is possible 

that the inclusion of these interventions in the 

management of hamstring flexibility could be beneficial.
6
 

In a previous pilot study involving 28 male soccer 

players, research team was able to demonstrate that a 

neurodynamic sliding intervention led to a short term 
increase in hamstring flexibility. Further, they did not 

conduct any long term follow up to determine if the 
observed changes in flexibility resulted in any changes in 

incidence of hamstring injuries within the groups. 

Therefore, the aim of this study was to examine the long 
term effects of neurodynamic sliding techniques in 

football players with decreased hamstring flexibility. 
 

MATERIAL AND METHODOLOGY 
Before implementing the study, approval from the college 

ethical approval committee was taken. The study was 

conducted on a total of 30 normal healthy subjects who 
were active in non-professional football leagues. Subjects 

were aged between 16 to 22 years and had BMI between 
20 to 30 kg/cm

2.
, actively participating in football 

(training and competitive matches) for at least 2 

hours/day and 5 days/week. Subjects signed consent form 
and agreed to participate in testing sessions over a period 

of 2 months. Thorough procedure was explained and use 

of drug was not allowed throughout treatment period. 
Demographic data was collected from each subject in a 

data collection sheet given in annexure. The height and 
weight of each subject was measured to determine the 

BMI (in kg/cm
2
). Passive SLR test was used to determine 

changes in hamstring muscle flexibility. Each test was 
performed with the subject wearing shorts, and the 

following bony landmarks were identified and labelled 
with a marker: the anterior superior iliac spine, greater 

trochanter and lateral epicondyle of femur and the head of 

fibula and fibular malleolus. Average of 3 measurements 
of passive SLR using goniometer was obtained for each 

subject. Then the subjects were randomly divided into 2 

groups of 15 each: Neurodynamic sliding intervention 
group and control group. Subjects in intervention group 

were treated with a neurodynamic sliding technique on 3 
different days over a week, and instructed to continue 

their routine football training sessions and matches as 

scheduled during the study. Subjects in control group 
were given no specific treatment and instructed to 

continue their daily routine football training and matches 

as scheduled during the study. Both groups were allowed 
to continue their hamstring stretching and warm up 

procedures before football training sessions and matches 
during the study. The neurodynamic sliding technique 

administered to the interventional group will consist of 

‘seated straight leg sliders’. These sliders are manevuers 
performed in order to produce a sliding movement of 

neural structures relative to their adjacent tissues.
7 
Sliders 

involve application of movement/stress to the nervous 

system proximally while releasing movement/stress 

distally and then reversing the sequence. Research has 
shown that sliders actually result in greater excursion than 

simply stretching the nerve.
7 
Each subject sat with their 

trunk in thoracic flexion (slump) and while maintaining 
this posture, they will perform alternating movement of 

knee extension/ankle dorsiflexion with cervical extension, 
and knee flexion/ankle plantarflexion with cervical 

flexion. Subjects will perform these active movement for 

approximately 60 seconds and repeat them 5 times. After 
1 week subjects in both the groups had their passive SLR 

re-measured, with an average of 3 measurements once 
more. Patient were called for follow up at the end of 1

st
 

month and 2
nd
 month and again passive SLR was re-

measured, with an average of 3 measurements once more. 
 

RESULT 
The result shows that there was a significant difference in 
ROM of subjects in interventional group at the end of 2 

months. The mean difference of interventional and 

controlled group at the end of 2 months were 7.58 and 
2.43 respectively. Thus the mean difference of 

interventional group was greater than that of controlled 

group. The p value for interventional group was 0.0041 
and for controlled group was 0.3008. These values 

suggest that there was a significant long term effect of 
neurodynamic sliding technique in improving hamstring 

flexibility in football players. 
 

Table 1: 

 

Mean 

ROM 

Day 1 

Mean ROM 

after 2 

months 

Mean 

difference 

T 

value 

p 

value 

Group 

A 
69.69 77.27 7.58 3.1293 

0.0041 

S 

Group 

B 
69.32 71.75 2.43 1.0542 

0.3008 

NS 
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DISCUSSION 
The present study was conducted to find out the long term 

effect of Neurodynamic sliding technique to improve 
hamstring flexibility in male football players. The study 
was conducted on 30 male football players aged between 
16 to 22 years with a BMI between 20 to 30 kg/cm

2
. 

Subjects were randomly divided into 2 groups of 15 each: 

Neurodynamic sliding intervention and control group. 
Passive SLR was measured of subjects in both the groups. 

Subjects in interventional group were given seated 

straight leg sliders for which each subject sat with their 
trunk in flexion and while maintaining this posture, they 

performed alternating movement of knee extension/ankle 
dorsiflexion with cervical extension, and knee 

flexion/ankle plantarflexion with cervical flexion. 

Subjects performed this for 60 seconds and repeated them 
for 5 times. Subjects were treated with this technique on 3 

different days over 1 week, and passive SLR was 
measured after 1 week, which was again re measured 

after 1 month and 2 months respectively. Whereas the 

controlled group were given no specific treatment and 
instructed to continue their daily football training and 

matches, with their passive SLR measured at the end of 1 

week, 1 month and 2 months respectively. The study 
showed that there is a significant difference favouring the 

neurodynamic intervention with regard to increasing post 
intervention hamstring flexibility. Main finding of study 

demonstrated that a statistical significant difference exist 

between the interventional and controlled group. 
Increasing hamstring flexibility has been suggested as an 

important factor in the treatment and prevention of lower 
extremity overuse injury. Much of the research on 

increasing hamstring flexibility has focused on the 

varying modes of stretching, such as PNF, static 
stretching, plyometric stretching and ballistic stretching. 

They have also compared differing stretch intensities and 

frequencies. Very few studies examined the effect of 
neurodynamic intervention on hamstring flexibility. 

During walking and even jogging, hamstrings are not 
fully recruited. It is with sprinting that the eccentric 

resistance from hamstring is required to decelerate the 

rapid leg swing (both knee extension and hip flexion). 
Therefore the hamstring are more vulnerable during 

sprinting.
5 
Mechanosensitivity of neural structures in 

posterior leg, thigh, buttock and vertebral canal may play 

a part in determining the flexibility of hamstring muscle. 

Protective muscle contraction of hamstring found in the 
presence of neural mechanosensitivity may account for 

hamstring tightness and thereby predispose the muscle to 

subsequent strain injuries. Neurodynamic sliding 
interventions are thought to decrease neural 

mechanosensitivity and it is possible that inclusion of this 
intervention in the management of hamstring flexibity 

could be beneficial.
6 
An older study (Kornberg and LEW, 

1989), used neurodynamic stretch or what is now referred 
to as “tensioner” (Butler, 2000; Mintkel et al; 2011) 

instead of the slider to examine the effect of 
neurodynamic stretching on Australian Rules football 

players with grade 1 hamstring injuries. The results 

indicated that adding slump stretch technique to 
traditional care was more effective in returning players to 

full function than traditional management alone.
 
We 

chose to use a neurodynamic slider technique rather than 
a ‘tensioner’ because we wanted to assess for the effect of 

movement rather than stretch in altering perceptions of 
stretch or pain associated with SLR.

 
A study on effect of 

neurodynamic sliding technique on hamstring flexibility 

in healthy male soccer player (Caballero Y. et al; 2012) 
was carried out to compare the short term effect of a 

neurodynamic sliding technique vs controlled condition. 
The result demonstrated that there was no significant 

difference at the start, however at the end of the study, the 

groups were significantly different with more ROM in the 
group that received neurodynamic interventions.

7 
We 

chose to assess the long term effect of neurodynamic 

sliding technique rather than a short term effect study to 
see the improvement or increase in range of hamstring 

flexibility in male football players even after a period of 
time. This study not only supported the previous study 

conducted to see the short term effect of neurodynamic 

sliding technique on hamstring flexibility (Caballero Y, et 
al; 2012) but also concluded that neurodynamic sliding 

technique is able to provide a long term flexibility 
improvement of hamstring muscles. However, our study 

has several limitations too. The sample size used in this 

study was small so the result is not generalized. The study 
included only male football players so gender difference 

in ROM could not be assessed. Hence, further study 

should be conducted on both gender elite foot ball 
players. 

 

CONCLUSION 
The study has demonstrated the effectiveness of 

neurodynamic sliding technique to improve hamstring 

flexibility in football players. In addition the study 
concluded that neurodynamic sliding technique provides 

a long term effect in improving hamstring flexibility. 
Also neurodynamic sliding technique is more beneficial 

than normal stretching as it decreases neural 

mechanosensitivity and thus helps in increasing 
hamstring flexibility. 
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