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Immediate effect of static stretching versus instrument 

assisted soft tissue mobilization on hamstring flexibility 

in healthy young individuals with hamstring tightness 

 
Sujithlal SJ and Nigat Fathima PA 

 
Abstract 

Background: The hamstring muscle is a two joint muscle which easily get injured. There are many 

techniques to improve the flexibility of hamstring muscle, among them static stretching is the commonly 

used technique. Recently instrument assisted soft tissue mobilization has been reported to be effective in 

promoting the extensibility of the shortened hamstring. There was no data available for the immediate 

effect of instrument assisted soft tissue mobilization and stretching on hamstring flexibility. 

Objective of the study: To investigate and compare the effects of static stretching and IASTM over 

hamstring flexibility using active knee extension test. 

Study Design: Comparative study. 

Materials and Methods: A total 90 participants aged between 18-25 years were included in the study. 

Participants were randomly allocated into two groups. Group A received instrument assisted soft tissue 

mobilization (IASTM). Group B received static stretching. Pre and Post intervention value of active knee 

extension (AKE) test were measured. 

Result: The results showed within group improvement in static stretching and IASTM which was 

statistically significant (p˂0.05) but between group comparison showed no significant difference between 

static trenching and IASTM  

Conclusion: In this study both the groups treated either with static stretching or IASTM had a significant 

effect on hamstring flexibility among healthy young individuals with hamstring tightness but when 

effects compared between the two groups, there was no significant difference found. 

 

Keywords: Static stretching, Instrument assisted soft tissue mobilization, AKE 

 

Introduction 

The movements of the human body are controlled by muscular system [1]. There are many 

factor which result in decreased range of motion in synovial joint among them muscular 

tightness is very common [2]. A reduction in muscular flexibility causes damage to skeletal 

system there by reducing him functional level. Due to large functional exertion and high 

percentage of fast twitch fibers multi joint muscle are prone to such damage [3]. 

For improving the performance of physical activities and for most targeted musculoskeletal 

functioning, flexibility is an important factor of fitness.4 A major problem accepted by 

common man as well as sportspersons, are flexibility dysfunction, mainly in case of hamstring 

group of muscles [5, 6]. 

Muscle tightness affects the length tension relationship of muscle as well as shock absorbing 

ability of the limbs. Reduction in flexibility will results in the decrease of range of motion and 

postural problems. Reduction of optimal performance also occurs by muscle tightness due to 

the compression of blood vessels [7]. 

The hamstring muscle is a two joint muscle and it is easily subjected to large length changes as 

compared to muscles crossing only one joint, hence hamstring is frequently injured [8]. In 

normal day to day activities full contraction of hamstring rarely occur. So there are chances of 

getting tightness and usually occurs in individual who do not stretch regularly [9]. The 

prevalence of hamstring tightness is more among individuals of age 18-25 years [10]. The risk 

of damage to the musculoskeletal system can be caused by the reduction of hamstrings 

flexibility [11, 12]. For general health and physical fitness, flexibility of the hamstring is 

important [13, 6]. The hamstring muscle are most prevalent for the tightness in the body [14].  
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Poor hamstring flexibility contributes to the lower extremity 

injuries and low back aches [15-16]. Tight hamstring not only 

disturb the biomechanics at knee joint but also reaction forces 

and mechanics of hip and ankle joint. Reduced range of 

motion due to hamstring tightness can lead to several 

musculoskeletal problems [17]. During spinal flexion, higher 

compressive loads on the lumbar spine occurs due to the 

increased tension in muscle and ligaments in the lumbar 

region by the limited anterior pelvic tilt due to hamstring 

tightness [18]. Stability of sacroiliac joint is also affected by the 

postural changes associated with tightness of hamstrings in an 

indirect way [19]. Hence, the hamstring flexibility plays a 

critical role for overall well‑being and optimal physical fitness 
[20]. 

Normal length and strength of hamstring is required for the 

unaffected functional activities. There are many techniques to 

improve the flexibility of hamstring muscle and among them 

static stretching is the commonly used technique [21-23]. Static 

stretching and dynamic stretching are the two types of 

stretching. Both techniques improve flexibility and range of 

motion but the static stretching is the most fruitful technique 

in improving flexibility [24]. 

Recently instrument assisted soft tissue mobilization has been 

reported to be effective in promoting the extensibility of the 

shortened hamstring [25]. It is one of the method of soft tissue 

mobilization. It was based on the mechanism that it generates 

mechanical micro traumatic damage to the treated area. 

Healing process and restoration of flexible normal tissue was 

achieved by creating an inflammatory response. Inhibiting the 

adhesions of tissue, increasing the number of fibroblasts and 

promoting collagen synthesis are the therapeutic effects of 

IASTM [26]. 

Hence this study is intended to compare the effects between 

the static stretching and IASTM on hamstring flexibility of 

young individuals with hamstring tightness. 

 

Methodology 

Study Design: comparative study  

 

Study Setting: YMCH, Mangalore.  

 

Source of data: Students of private medical college 

Mangalore. 

 

Method of data collection: 90 subjects including both male 

and female were recruited and screened for exclusion and 

inclusion criteria. Eligible subjects were randomized by 

lottery method to Group-A and Group B. 

 

Inclusion criteria 

1. 1 Participants having hamstring tightness. 

2. 2 AKE angle < 20°. 

3. Age group between 18 to 25 years. 

 

Exclusion criteria 

1. History of hamstring injury.  

2. Individuals undergoing flexibility, strengthening, or any 

other program which can affect the study.  

3. Any neurological disorders affecting lower limb. 

4. Recent fractures and surgeries of lower limb. 

5. 5 Patient who can’t tolerate the stretch.  

 

Sampling Method: Random sampling.  

 

Sampling Size: Using independent t-test effect size 0.6% 

level of significance 5%power 80% the minimum sample size 

required is 45 in each group. 

 

Population: Students of age group between 18 to 25 years. 

 

Outcome Measures: Hamstring flexibility - Active knee 

extension test. 

 

Procedure 

Written consent was taken from subject who fulfil the 

inclusion and exclusion criteria and who volunteered to 

participate in the study. Subjects demographic data age, 

gender were recorded. Subjects who met the inclusion criteria 

were assigned into two groups based on convenient sampling. 

A pre-treatment active knee extension test was performed by 

a physiotherapist who have 2 year of experience for 

evaluating the tightness of hamstring. The subjects were 

assigned into two groups: Group A (n=45) that received 

instrument assisted soft tissue mobilization. Group B (n=45): 

that received passive static stretching. 

 

Instrument Assisted Soft Tissue Mobilization Technique 

The patients were made to lie prone with foot outside the 

couch and in the center of the bed. The therapist was stand on 

same side of the extremity to be treated beside the thigh and 

placed the treatment EDGE tool on posterior aspect of thigh. 

Gel was applied to the posterior aspect of thigh with the 

blade. Adhesions were assessed with the blade in both upward 

and downward direction, whichever felt better was used for 

the treatment. 30 strokes was given for the area consisting of 

maximum adhesions. The plane was held in 45° position on 

the treatment area. The treatment was done by certified 

IASTM practitioner. After the Instrument Assisted Soft 

Tissue Mobilization treatment immediate effect was measured 

by the same physiotherapist who were performing the 

screening using active knee extension test. 

 

Static stretching 

The participant was made to lie in a supine used to stabilize 

the participant's contra lateral limb and pelvis to the plinth. To 

perform static stretching, hip and knee was taken into 90-90 

position and knee was slowly extended until the therapist felt 

maximum resistance. The stretch was maintained for 30 s and 

repeated thrice with a rest interval of 15 s between each 

repetition. The passive stretching was performed by another 

physiotherapist. After the static stretching the immediate 

effect were measured by the same physiotherapist who were 

performing the screening using active knee extension test  

 

Materials and Tools  

1. Paper. 

2. Pen. 

3. Universal goniometer. 

4. Gel and cotton. 

 

Statistical Analysis 

Sample data were analysed with SPSS version 20.0. Variables 

are described as mean and standard deviation (SD) for 

normally distributed continuous variables. Paired t test was 

used to analyze the within group AKE angles from pre and 

post interventions. Independent t-test was used to study 

differences between two groups. 

 

Results 

For this study ninety (n=90) subjects were selected to 
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compare the effect of IASTM against static stretching, the 

demographic data was shown in table 1. 

 
Table 1: Demographic Characteristics 

 

Characteristics Values (Group 1) Values (Group 2) 

Age (Mean + SD) 21.37 + 1.13 21.13 + 1.09 

Gender (No., Percentage)   

Male 30.,67% 18., 40% 

Female 15.,33% 27., 60% 

 

Interpretation 

The mean and standard deviation of age in group1 and 2 are 

21.37 +1.13 and 21.13 +1.09 respectively. Group 1 contain. 

80% males and 20% females. Group 2 contains 28% males 

and 72% females. 
 

Table 2: Comparison of pre-test and post-test values of AKT in 

group 1 by paired t test 
 

IASTM Mean 
Standard 

deviation 
T Value P Value 

95% Confidence 

interval 

Pre 65.78 4.52 
18.96 0.000* 

12.52 to 15.48 

 Post 51.78 6.23 

*p<0.05 is considered as significant 

 

Interpretation 

Within group analysis of group 1shows statically significant 

difference in AKT angles p<0.05 

 
Table 3: Comparison of pre-test and post-test values of AKT in group 2 using paired t test 

 

Static stretching Mean Standard deviation T Value P Value 95% Confidence interval 

Pre 64.67 7.49 
19.259 0.000* 9.25 to 11.41 

Post 54.33 8.57 

*p<0.05 is considered as significant 

 

Interpretation 

Within group analysis of group 1shows statically significant difference in AKT angles p<0.05. 

 
Table 4: Comparison between group-1 and group-2 using independent t test 

 

Intervention N Mean Standard deviation T Value P Value Mean Difference 95% Confidence Interval 

IASTM 45 51.77 6.23 
1.618 0.109 2.55 -0.58 to 5.69 

Static Stretching 45 54.33 8.56 

*p<0.05 is considered as significant 

 

Interpretation 

There was no statistical significant difference between the 

static stretching and instrument assisted soft tissue 

mobilization in improving the hamstring flexibility. 

 

 
 

Fig 1: Comparison of IASTM ad Static Stretching pre-test ad post-test mean values 

 

Discussion 

The aim of the study was to compare the effect of IASTM and 

Static stretching on hamstring flexibility of healthy young 

individuals. Both experimental interventions demonstrated a 

statistically significant increase in hamstring flexibility. But 

when compared between their effects, there was no significant 

difference found.  

In the present study, age group of subjects were between 18-

25 years. Previous studies shows that 20-25 years of age were 

prone to get the hamstring tightness, owing to the increased 

physical stress, and decreased concentration on muscle 

flexibility during workout. Aging plays an important role in 

the reduction of muscular flexibility, which sets the platform 

for myofibril genesis inducing muscular tightness. It is proved 

that hamstring tightness attains as schooling starts among the 

children. It increases till 25 years of age. Once the physical 

stress reduces the tightness within hamstring decreases and 

after attainment of old age, the tightness increases further [22]. 

There are several studies which justifies the reasons for 

improving hamstring flexibility by static stretching. 

According to Magnusson et al. acute increase in the muscle 

length after static stretching have been attributed largely to 
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concomitant increases in the capacity to tolerate loading prior 

to stretch termination (i.e., stretch tolerance) and/or to 

changes in mechanical properties (i.e., reduced muscle 

stiffness) [41]. Although, both mechanisms are reported 

generally, substantial alterations in the study parameters 

(duration, intensity, muscle group, subject demographics) 

limit our ability to fully determine the importance of these 

mechanisms to increases in ROM after static stretching. In 

contrary, Weppler and Magnuss explained that effect of 

stretching on the improvement of muscle length are not 

completely understood [30]. 

The improvements in ROM observed following static 

stretching might be explained by the following reasons that 

stress created by specific degree of stretching in static 

stretching there is a large chances of increasing the number of 

sarcomeres in series (muscle length) owing to longer exposure 

to the stresses [41]. In addition, muscular extensibility 

enhanced by stretching were due to the increase in visco-

elasticity and decrease in stiffness of muscle and connective 

tissues. The existence of muscular mechanical adaptation after 

static stretching was explained by many studies. Increased 

sensory capability of tolerating the discomfort associated with 

stretching of tight muscles is the mechanical change in 

muscular extensibility. Finally stretching was effective in 

improving flexibility regardless of the mechanisms behind 

flexibility improvements [42]. 

The improvement in hamstring flexibility in the IASTM 

group is because of the breaking of adhesions within the facia 

of muscle that limites the extensibility [43]. IASTM technique 

helps to bring tightened muscles back to normal functioning 

length which is explained by the fact that strokes used by the 

tools focuses on a tightened muscle fibber. According to 

Prentice WE, relaxation is one of the possible reason for 

improved hamstring flexibility after the application of 

Graston Technique. In this the strokes are parallel to Swedish 

massage strokes which are long and slow. These strokes 

results in muscle relaxation which is reflected as tissue 

elongation. As a result of natural process of healing or as a 

protection for loads due to stress or tension the adhesions 

occurs. Also, another possibility is that mechanical micro 

traumatic damage produced by soft tissue mobilization 

treatment method using IAST creates an inflammatory 

response. As a result there was an acceleration in the healing 

process and restoration of normal flexible tissue [44]. 

Between groups comparison does not show any statistical 

significant difference. This could be due to the difference in 

group demographics since static stretching group had less 

number of males (N=18) and more number of females 

(N=27), whereas the IASTM group had more males (N=30) 

than females (N=15). The literature indicates that males tend 

to be less flexible at baseline than females. Studies showed 

that females respond significantly higher rates of change to 

the immediate bout of stretching than males. If this is the 

case, higher mean change after static stretching may be due to 

higher number of females in the static stretching group hence 

the study showed that both static stretching and IASTM are 

beneficial in improving hamstring flexibility. 

 

Conclusion 
In this present study both the groups treated either with static 

stretching or IASTM had a significant effect on hamstring 

flexibility in young individuals with hamstring tightness but 

when comparing between their effects there was no 

significant difference found. Hence we conclude the study by 

stating that there no significant difference between the effect 

of static stretching and IASTM on hamstring flexibility in 

young individuals with hamstring tightness 

 

Limitation 

 IASTM may be less appropriate for some individuals 

hence IASTM are more broad than those for static 

stretching. 

 Our study was done in healthy participants, so it is hard 

to generalize the results to individuals with pathological 

conditions. 

 Unequal distribution of male and female participants in 

both the groups. 

 

Future scope 

 Long term effects of the interventions can be studied. 

 Further studies can be carried out among female or male 

population alone. 
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