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ABSTRACT 
 

Background: Stretching exercises have been routinely used in persons with hamstring tightness and 
athletes to increase flexibility of muscle and to reduce joint injuries. Many studies have reported effect 
of static and dynamic stretching on flexibility of this muscle. Finding the best method to improve 
flexibility of hamstring muscle is important for athletes and individuals to reduce their injuries. 
Objective of the study was to find out the effect of static stretching exercise and dynamic stretching 
exercise on flexibility of hamstring muscle and also to compare the effect of static and dynamic 
stretching exercise on flexibility of hamstring muscle. 
  

Methods: This was a comparative experimental study with seventy four female healthy subjects from 
physiotherapy department of KPJ Healthcare University College, Malaysia. Convenient sampling 
method used to select the samples. The subjects were selected by inclusion criteria and randomly 
divided equally in to two with 37 subjects in each group. Static stretching exercise and dynamic 
stretching exercise were given as intervention program for four weeks respectively for experimental 
and control group. Pre and post data of restricted range of movement for knee extension was measured 
using goniometry and documented separately for both group.  
 

Result: In experimental and control group, pre-post statistical analysis found significant effect in 
increase of hamstring flexibility with P<0.0001, for right and left side. Comparative study between 
experimental and control group found that static stretching exercise have significant effect in increase 
of hamstring flexibility for right and left side with P<0.04.   
 

Conclusion: This study concluded that static stretching exercise is more effective to improve hamstring 
flexibility compared to dynamic stretching exercise.  
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INTRODUCTION 
 

Muscle flexibility has defined as the ability of a 
muscle to lengthen, allowing one joint or more 
than one joint in a series to move through a range 
of motion (ROM) and a loss of muscle flexibility as 
a decrease in the ability of the muscle to deform, 
resulting in decreased ROM about a joint. 
Hamstring flexibility is important to prevent knee 
injuries among non athletes. Several authors have 
investigated the relationship between hamstring 
flexibility and hamstring injury, Christensen C, et 
al (1972).Worrell et al (1991) and Liemohn (1978) 
reported hamstring-injured subjects were less 
flexible than non injured subjects. Hamstring is an 
important muscle in the lower limb which helps for 
knee flexion and hip extension. Mann and Sprague 
(1980) described the function of the hamstrings in 
walking as active at the end of the swing phase 
until foot flat has been completed.  
 

The hamstrings contract eccentrically to control 
knee extension in the swing phase. At heel strike, 
it provides stability and initiates flexion of the 
knee. During running, the hamstring muscle 
become active during the last third of the swing 
phase, at which time the tibia is being decelerated 
eccentrically and the hip flexes concentrically. 
Static stretching has been reported as a therapeutic 
tool in preventing injuries associated with lack of 
flexibility as well as in treatment of sports injuries. 
1, 2, 3 Objective of the study was to find out the effect 
of static and dynamic stretching exercise on 
flexibility of hamstring muscle and also to compare 
the effect of static and dynamic stretching exercise 
on flexibility of hamstring muscle.  
 

MATERIALS AND METHODOLOGY  
 

This was an experimental study with Random 
Control Trial (RCT). The population for this study 
were selected from physiotherapy students of KPJ 
Healthcare University College, Nilai, Malaysia for 
the year 2013. This study conducted in 
Physiotherapy skill lab of KPJ University College, 
Nilai, Malaysia. Sample size were calculated and 
confirmed by n=74 with 37 subjects each group 
(experimental and control). All the subjects were 
female with hamstring tightness (above 20 degree) 

and aged between 18 to 25years. Subjects with 
diagnosed musculoskeletal disorders/ injured 
lower limbs, traumatic and neurological 
conditions, multiple chronic disorders and who 
doesn’t sign the informed consent were excluded 
from the study. Selected subjects were randomly 
divided in to two groups equally by lottery method. 
Study materials used for this study were couch and 
informed consent. Clinical goniometer was used as 
study tool for this study. 
 

Data collection: Subjects were evaluated hamstring 
tightness in supine lying. Hip in flexed position at 
90 degree followed by passive extension of knee 
joint.4,5,6 Goniometric measurement was taken and 
recorded at knee joint at the level of tissue 
resistance. Data collected before and after the 
prescribed exercise program by qualified 
physiotherapist from KPJUC, Nilai, Malaysia. 
 

Exercise intervention 
 

Exercise performed once in a day for five days in a 
week and continued for four weeks. Each team 
performed static and dynamic stretching actively 
for 04 minutes in a day. 
 

In static stretching, subjects were in standing 
position with one hip flexed for 90 degree and knee 
extended with supported in a couch. Hamstring 
muscle stretched to the maximum by reaching both 
hands towards big toe and hold for 30 seconds 
followed by 10 seconds rest; this exercise repeated 
6 times for 04 minutes in a day. 
 

In dynamic stretching subjects were in lying 
position; knee maintained in full extension 
followed by maximum flexion of hip joint. Each 
movement followed by 5 second rest; this exercise 
repeated for 04 minutes in a day. Both exercises 
performed for right and left side.  
 

STATISTICS ANALYSIS  
 

Dependent t’ test used to compare the effect within 
the group. Independent t’ used to compare the 
difference between the independent variables of 
two groups and to find the significance. P< 0.05 
was considered as significant effect on the study. 
 

 

Table 1: Experimental group hamstring tightness in degree at knee joint; significant difference in effect 
found in both sides within the group. 

 

Experimental 
Group static  
stretching 

Hamstring tightness in degree 
at knee Joint Pre Intervention  

(Mean ± SEM) 

Hamstring tightness in degree 
at knee Joint Post Intervention 

(Mean ± SEM) 
T value P-Value 

Right 31.54 ± 1.47 20.32 ± 1.09 t=10.53 df=36 P< 0.0001 

Left 32.57 ± 1.57 22.38 ± 1.20 t=9.257 df=36 P< 0.0001 
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Table 2: Control group hamstring tightness in degree at knee joint; significant difference in effect found 
in both sides within the group. 

 

Control group 
Dynamic 
stretching 

Hamstring tightness in 
degree at knee Joint Pre 

Intervention (Mean ± SEM) 

Hamstring tightness in degree 
at knee Joint Post Intervention 

(Mean ± SEM) 

 
T value 

 
P-Value 

Right 30.05 ± 0.93 23.30 ± 0.94 t=6.461 df=36 P< 0.0001 

Left 32.35 ± 0.84 26.30 ± 1.47 t=4.453 df=36 P< 0.0001 
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Graph: 1 - Experimental group hamstring tightness in degree at knee joint; significant difference in effect 

found in both sides within the group. 
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Graph: 2 Control group hamstring tightness in degree at knee joint; significant difference in effect found 

in both sides within the group. 
 

Right side 

Hamstring tightness in 
degree at knee Joint    
Experimental group 

(Mean ± SEM) 

Hamstring tightness in 
degree at knee Joint              

Control group (Mean ± 
SEM) 

 
T value 

 
P-Value 

Pre 
Intervention 

31.54 ± 1.47 30.05 ± 0.93 t=0.86, df=72 0.40NS 

Post 
Intervention 

20.32 ± 1.09 23.30 ± 0.94 t=2.06, df=72 P<0.04 

 

Table 3: Compared experimental and control group for hamstring tightness in degree at knee joint; 
significant difference in effect found in Post Intervention of right side  between the groups. 
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Left side 
Hamstring tightness in degree at 
knee Joint Experimental group 

(Mean ± SEM) 

Hamstring tightness in 
degree at knee Joint                      

Control group (Mean ± SEM) 
T value P-Value 

Pre Intervention 32.57 ± 1.57 32.35 ± 0.84 t=0.12, df=72 0.90NS 

Post Intervention 22.38 ± 1.20 26.30 ± 1.47 t=2.07, df=72 P<0.04 

 

Table 4: Compared experimental and control group for hamstring tightness in degree at knee joint; 
significant difference in effect found in Post Intervention of left side between the groups. 
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Graph: 3 Compared experimental and control group for hamstring tightness in degree at knee joint; 

significant difference in effect found in Post Intervention of right side between the groups. 
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Graph: 4 Compared experimental and control group for hamstring tightness in degree at knee joint; 

significant difference in effect found in Post Intervention of left side between the groups. 
 

RESULT 
 

Control group hamstring tightness in degree at 
knee joint; significant difference in effect found 
with P< 0.0001. in right and left sides within the 
group Experimental group hamstring tightness in 
degree at knee joint; significant difference in effect 
found with P< 0.0001 in right and left sides within 
the group.  Compared experimental and control 
group for hamstring tightness in degree at knee 
joint; significant difference in effect found with 
P<0.04 in Post Intervention of right and left side 
between the groups.  
 

Discussion 
 

This study has accepted the alternative hypothesis 
that there was a difference in knee extension range 
of movement (ROM) after 4 weeks stretching 

training within and between the groups of dynamic 
(controlled group) and static (experimental group) 
stretching. 
 

In this study, the static stretching and dynamic 
stretching appears to be equally effective in 
improving the flexibility of hamstring muscles. 
There was a significant difference in flexibility of 
hamstring muscle in static stretching group 
compared to dynamic stretching group after the 
intervention.   
 

Russell T. Nelson and William D. Bandy, compared 
the effects of combination of static stretching and 
eccentric training with controlled group. The 
groups that performed static hamstring stretching 
and a combination of eccentric training and hip-
flexion range of motion for 6 weeks showed 
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significantly greater gains in flexibility than the 
controlled group. Bandy et al compared the effects 
of 30 seconds of static stretching with dynamic 
range of motion. Although both methods were 
effective in increasing range of motion, the gain 
made with static stretching was 11.42°, but the gain 
with dynamic stretching was only 4.26°. 
 

The groups that performed static hamstring 
stretching for 4 weeks showed significantly greater 
gains in flexibility than the control group. The 
results support the hypothesis theory that static 
stretching provides significant increase in the 
range of motion of knee joint 7, 8, 9, 10, 11. 

 

Limitations 
 

The intervention program was not performed 
under the supervision of researcher. Health and 
activities other than specified intervention 
program of subjects were not supervised during the 
study period.   
 

Recommendation 
 

This study is recommended to do for both genders 
to find the effect. This study can also 
recommended to evaluate the hamstring tightness 
using electronic goniometer for accuracy in degree 
of tightness at knee joint 
 

CONCLUSION 
 

This study concluded that static and dynamic 
stretching can significantly reduce the tightness of 
hamstring muscle at knee joint. And also found 
that static stretching has significant effect over 
dynamic stretching in reduction of hamstring 
muscle tightness at knee joint.   
 

Future Research 
 

Apart from the outcome of flexibility of hamstring 
muscle gained through active knee extension 
(AKE), the functional performance of hamstrings 
with static and dynamic stretches also can be 
measured in future research.  
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