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To compare the effectiveness of instrument assisted soft 

tissue mobilization versus contract relax antagonist 

contract in individuals with hamstring tightness 

 
Sumin Sharma Subedi, Veena J and Dr. Yathish R 

 
Abstract 

Background and objectives: Flexibility is the capacity of a muscle to extend and permit a joint (or a set 

of joints) to move across a range of motion. Tissue extensibility dysfunction is one of the proposed 

causes of perceived muscle tightness. Reduced extensibility has been suggested as a risk factor for 

accidents, non-specific low back pain, and alterations in lumbopelvic rhythm, making hamstring 

flexibility a significant variable. Hamstring flexibility can be improved by various stretching methods 

like static, dynamic and PNF Contract relax antagonist contract (CRAC) stretching, Mulligan's traction 

straight leg raise, muscle energy technique, ultrasound therapy, short-wave diathermy, myofascial release 

therapies like Foam roller and Floss band, and instrument assisted soft tissue mobilization (IASTM). 

Methods: The study included 60 patients who fulfilled inclusion criteria and thereby were randomly 

assigned into 2 groups, 30 in each group through random sampling method. One group received IASTM 

and other group received CRAC technique, 3 sessions per week for 3 weeks. 

Results: The result of the study was assessed using AKE, PKE and toe touch test (TTT) for flexibility. In 

the CRAC group the AKE, PKE and TTT test improved significantly after the end of 3 weeks. In the 

IASTM group the AKE, PKE and TTT test also improved significantly. 

Conclusion: Both IASTM and CRAC technique improved the knee extension ROM significantly so, 

both the techniques can be used to increase hamstring flexibility effectively, but CRAC group was 

superior than the IASTM group and had better percentage gain in the ROM in AKE, PKE test and TTT. 

 

Keywords: Hamstring flexibility, IASTM, CRAC, AKE, PKE, Toe touch test, Universal goniometer 

 

Introduction 

The hamstring muscle complex plays a crucial role in the human kinematic chain by directly 

affecting the way the lower limbs work and helping to maintain an upright posture. Hamstring 

injuries are one of the most common problems in sports medicine. It is also a significant issue 

in dancing, skiing, and track and field sports, but it can also be seen in the general non-

sporting populace [1]. 

Three main muscles that make up the posterior compartment of the thigh are together known 

as the hamstring muscles. These are made up of the semitendinosus, semimembranosus, and 

short and long heads of the biceps femoris. The hamstrings, with the exception of the short 

head of the biceps femoris, help the hip and knee joints move by spanning both joints. This 

function makes the muscles in this group necessary for standing, walking, and running, 

making them more prone to damage [2].  

The pelvic position has an impact on muscular tension because of the origin point in the pelvis. 

Considering that the base of the spine is the pelvis. Its anteroposterior orientation has an 

impact on the lumbar lordosis, one of the sagittal curves of the spine. Therefore, it is 

reasonable to assume that the pelvic posture, which is under high or moderate tension, has an 

impact on hamstring flexibility. 

According to one definition, flexibility is the capacity of a muscle to extend and permit a joint 

(or a set of joints) to move across a range of motion. Tissue extensibility dysfunction is one of 

the proposed causes of perceived muscle tightness (TED). Reduced extensibility has been 

suggested as a risk factor for accidents, non-specific low back pain, and alterations in 

lumbopelvic rhythm, making hamstring flexibility a significant variable.  
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Hamstring tightness is defined as the inability to extend the 

knee more than 160 degrees with the hip 90 degrees flexed [3]. 

Since the hamstring crosses two joints and is more easily 

subjected to substantial length changes than muscles that only 

cross one joint, it is a group of muscles that is frequently 

injured. Compared to other muscle groups, the hamstring is 

the most often affected muscle by adaptive shortening. 

Hamstring tightness is linked to a posterior rotation of the 

pelvis in standing because of the hamstring muscle's 

attachment to the ischial tuberosity. The hamstring muscles 

are frequently linked to movement dysfunction at the lumbar 

spine, pelvis, and lower limbs and have been coupled with 

low back pain and gait abnormality. Hamstring tightness 

results in posterior pelvic tilt, which lowers lumbar lordosis 

and produces low back pain [4]. 

Stretching routines are a typical pre-activity activity for 

physical activity and an essential part of the rehabilitation 

process for regaining normal function after injury since it is 

widely believed that hamstring tightness is associated to 

injury risk and movement restriction. Various methods that 

attempt to increase range of motion are used to treat 

hamstring tightness. Whether it is for preventative or 

therapeutic objectives, the sports trainer is frequently 

responsible for this duty [5]. 

It is thought that numerous interventions can restore the 

hamstring to its normal length. Stretching (various method 

kinds), Mulligan's traction straight leg raise, muscle energy 

technique (MET), ultrasound therapy, short-wave diathermy, 

myofascial release therapies like Foam roller and Floss band, 

and instrument assisted soft tissue mobilization are included 

(IASTM) [6, 7, 8, 9]. 

The treatment method known as instrument-assisted soft 

tissue mobilization (IASTM) is based on James Cyriax's 

justification for soft tissue mobilization. IASTM is distinct 

from conventional transverse or cross-friction massage. 

Utilizing tools with specialized designs, longitudinal pressure 

is applied along the path of muscle fibers, and treatment 

frequently extends beyond the specific area of pain. The 

therapeutic application of soft tissue mobilization tools is said 

to improve treatment outcomes, particularly in fibrosis-

affected areas. A local inflammatory response that encourages 

the breakdown of scar tissue, release of adhesions, synthesis 

of new collagen, and connective tissue remodeling is thought 

to be elicited by the induction of tissue microtrauma [10]. 

Muscle "stiffness" and other joint flexibility metrics like joint 

range of motion are signs of a joint's physical health. Sports 

medicine uses instrument-assisted soft tissue mobilization 

(IASTM) as one of the techniques for enhancing physical 

fitness. Because IASTM alters the form and nature of the 

existing tissue to treat adhesion of tissues and limitation of 

fascia mobility, it is also a successful method for the 

treatment and rehabilitation of athletes and nonathletes who 

suffer from repetitive and cumulative injuries. IASTM 

includes stroking the skin with a bar or spurtle at varying 

intensities to repeatedly apply mechanical stimulations, such 

as compression and shear stress, to soft tissues (muscles, 

overlaying deep fascia, and tendons). Because these tools 

apply pressure to the deeper regions of the soft tissues, 

IASTM is thought to be able to increase flexibility more than 

manual mobilization without the instrument [11]. 

A more sophisticated method of proprioceptive feedback 

training that combines both stretching and contraction of the 

targeted muscle region is called proprioceptive neuromuscular 

facilitation (PNF). PNF stretching comes in a variety of 

forms, but they all enable muscle inhibition in one way or 

another. The PNF stretching methods Hold Relax, Contract 

Relax, and Contract Relax Antagonist Contract (CRAC), 

among others, are all based on Kabat's theory. The Contract 

Relax 

Antagonist Contract (CRAC) approach involves concentric 

contraction of the opposing muscle or muscle group after 

isometric contraction of the shorter muscle [9]. 

PNF stretching is an idea based on neurophysiological 

concepts. The techniques include normal timing, diagonal and 

spiral movement of the limb, and autogenic and reciprocal 

inhibition by physical contact. These techniques allow, in 

turn, coordinated movement, sequential contraction, 

functional muscle contraction (including synergist overflow), 

and sensory input. There are a number of PNF stretching 

strategies that can be used, such as the Contract-Relax-

Anticipate-Contract (CRAC) approach, which integrates 

several aspects of a stretch [12]. 

 

Objectives 

 To assess and compare the effectiveness of instrument 

assisted soft tissue mobilization and contract relax antagonist 

contract technique in individuals with hamstring tightness. 

 

Methodology: Source of Data 

All patients who are coming to Kempegowda institute of 

medical sciences, hospital and research center and 

Kempegowda institute of physiotherapy with Hamstring 

tightness who are fulfilling the inclusion and the exclusion 

criteria. 

 

Method of Collection of Data 

 Study design- 2 group Comparative experimental study 

design 

 Sample size- 60 (30 in each group) 

 Sampling method- Simple random sampling method 

 Study duration- 12 months 

 

Inclusion criteria 
 Subjects with age between 18-25 years. 

 Both male and female subjects. 

 Subjects with hamstring tightness i.e., minimum 20 

degrees of flexion at knee while performing active knee 

extension test unilaterally. 

 Subjects willing to participate with consent form. 

 

Exclusion Criteria 
 Subjects with any history of musculoskeletal and 

neurological pathology of low back, pelvis, hip and knee. 

 Any injury or surgery of low back, hip, knee and 

hamstring muscle in last six months from time of study. 

 Hypersensitive skin. 

 Malignancy. 

 Subjects who do not consent. 

 Skin conditions such as metal allergies, connective tissue 

disorders, skin rashes. 

 

Outcome measures 

 Active knee extension 

 Passive knee extension 

 Toe touch test 

 

Treatment procedure 

Subjects diagnosed with hamstring tightness were included in 

the study. Prior information about the study was given and the 

purpose of the study was explained to all the subjects who 
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volunteered to take part in the study. 60 subjects were 

assessed for hamstring tightness and were selected for the 

study. Subjects were informed about consent entitled to take 

participation in this research. Prior to collection of data all 

subjects underwent a demographic and general health 

screening survey. Then the procedure was explained and AKE 

ROM, PKE ROM and TTT was noted prior to the treatment. 

 

Instrument assisted soft tissue mobilization 

The pre-treatment knee range of motion (ROM) measurement 

of subjects was recorded. As per group allotted, IASTM 

Group received Instrument Assisted Soft Tissue Mobilization 

(IASTM) technique. The patients were made to lie on prone 

with foot outside the treatment couch. The therapist stood on 

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

shown in fig. Vaseline/ Massage cream was applied to the 

posterior aspect of thigh with the help of IASTM tool. 

Therapist applied IASTM to the posterior thigh with a 

contoured stainless-steel instrument with consistent pressure 

from the beveled edge at a 45° angle. A ‘scraping’ technique 

was performed and adhesions was assessed with the blade in 

both upward and downward direction. The plane was held in 

45° position on the treatment area. 30 strokes were given for 

the area consisting of maximum adhesions. This sequence 

was repeated 5 times. This was followed by the post treatment 

measurement of ROM. The treatment was given 3 times per 

week for 3 weeks [4, 13]. 

 

Contract relax antagonist contract 

The pre-treatment knee ROM measurement of subjects was 

recorded. As per group allotted, CRAC Group received PNF-

Contract Relax-Antagonist Contract (CRAC) stretching 

technique. The subjects were asked to be in supine position 

with their non-treatment lower extremity strapped down to the 

table. Pre-determined time intervals for stretching, contracting 

and relaxing was used to standardize the method of 

intervention utilizing a stop watch. 

For each stretch, the therapist stretched the hamstring muscle 

by passively flexing the hip with knee fully extended, 

allowing no hip rotation. The treatment leg was rested on the 

therapist’s shoulder. The hamstring muscle was stretched until 

the subject first reported a mild stretch sensation; this position 

was held for 7 sec. Next, the subject was asked to 

isometrically contract the hamstring muscle for 3 sec by 

attempting to push his leg down towards the table against the 

resistance of the investigator. Following this, the subject was 

asked to relax for 5 sec. The subjects were then asked to 

concentrically contract the opposing muscle (quadriceps 

muscle), by attempting to further raise the leg, for 7 sec. This 

sequence was repeated 5 times with each sequence separated 

from each by a 20 second interval. This was followed by post 

treatment measurement of ROM. The treatment was given 3 

times per week for period of 3 weeks [9, 14]. 

 

Statistical analysis 

Data was analyzed using the statistical package SPSS (17 

version) for Windows. Alpha value was set as 0.05. 

Descriptive statistics was performed to find out mean, 

standard deviation for the demographic variable and outcome 

variables. 

Normality of the data was assessed using the Shapiro Wilkins 

Test. 

Chi square test was performed to find out gender distribution 

among both groups. 

Unpaired t test was used to find out significant differences 

among demographic variable such as age. Unpaired t test was 

used to find out difference in scores between groups for AKE, 

PKE and TTT. 

Repeated measures of ANOVA were used to find out 

significant difference within group for AKE, PKE and TTT. 

Microsoft excel, word was used to generate graph and tables. 

 

Results 
 

Table 1: Baseline data for demographic variable 

 

Sl. No. Variable CRAC Group IASTM Group p-value 

1 Age 23.37±1.25 22.83±1.97 >0.215 

2 Gender(M/F) 12/18 13/17 >0.793 

 

 
 

Graph 1: Mean age among both groups 

 

Baseline data for demographic variable are expressed as mean 

± standard deviation (SD). In the CRAC group, the mean Age 

is 23.37 and SD is 1.25 and in the IASTM group, the mean 

Age is 22.83 and SD is 1.97 which was not statistically 

significant (p value >0.215). In the CRAC group, there were 

12 males & 18 females and in the IASTM group, there were 

13 males & 17 females which were not statistically significant 

(P-value >0.793). Data was homogenous among both groups 

for base line data of demographic variables. 

 

 
 

Graph 2: Gender distribution in CRAC Group 

 

 
 

Graph 3: Gender distribution in IASTM Group 
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Table 2: Baseline data for outcome variables 

 

Sl. No Variable CRAC Group IASTM Group p-value 

1 AKE 123.47±11.53 121.70±8.31 >0.499 

2 PKE 127.57±11.53 126.37±8.53 >0.648 

3 TTT 30.47±5.84 25.27±4.05 <0.0002 

 

In the CRAC group, the mean AKE was 123.47 with standard 

deviation of 11.53 and in the IASTM group, the mean AKE is 

121.70 with standard deviation of 8.31 which was not 

statistically significant (P-value >0.499). In the CRAC group, 

the mean PKE was 127.57 with standard deviation of 11.53 

and in the IASTM group, the mean PKE is 126.37 with 

standard deviation of 8.53 which was not statistically 

significant (P-value >0.648). In the CRAC group, the mean 

TTT was 30.47 with standard deviation of 5.84 and in the 

IASTM group, the mean TTT is 25.27 with standard deviation 

of 4.05 which was statistically significant (p-value <0.0002). 

 

 
 

Graph 4: Mean AKE & PKE among both CRAC and IASTM 

groups at baseline 

 

 
 

Graph 5: Mean TTT among both CRAC and IASTM group at 

baseline 

 
Table 3: Pre-Post AKE, PKE & TTT in CRAC Group 

 

Sl. No. Variable Pre Post 3rd Weeks p-value 

1 AKE 123.47±11.53 130.50±11.70 155.57±10.64 <0.0001 

2 PKE 127.57±11.53 138.13±11.26 166.47±7.10 <0.0001 

3 TTT 30.47±5.84 20.40±4.38 7.33±3.06 <0.0001 

 

In the study, the pre mean AKE score was 123.47 with 

standard deviation of 11.53 was improved to post mean AKE 

score was 130.50 with standard deviation of 11.70 was 

improved to post 3rd weeks mean AKE score was 155.57 

with standard deviation of 10.64 which was statistically 

significant (P-value <0.0001). In the study, the pre mean PKE 

score was 127.57 with standard deviation of 11.53 was 

improved to post mean PKE score was 138.13 with standard 

deviation of 11.26 was improved to post 3rd weeks mean 

PKE score was 166.47 with standard deviation of 7.10 which

was statistically significant (P-value <0.0001). In the study, 

the pre mean TTT score was 30.47 with standard deviation of 

5.84 was reduced to post mean TTT score was 20.40 with 

standard deviation of 4.38 was reduced to post 3rd weeks 

mean TTT score was 7.33 with standard deviation of 3.06 

which was statistically significant (p-value <0.0001). 

 
Table 4: Pre-Post AKE, PKE & TTT in IASTM Group 

 

Sl. No Variable Pre Post 3rd Weeks P-Value 

1 AKE 121.70±8.31 127.80±8.45 140.53±8.61 <0.0001 

2 PKE 126.37±8.53 131.00±8.39 142.80±8.36 <0.0001 

3 TTT 25.27±4.05 19.87±3.23 11.13±3.46 <0.0001 

 

In the study, the pre mean AKE score was 121.70 with 

standard deviation of 8.31 was improved to post mean AKE 

score was 127.80 with standard deviation of 8.45 was 

improved to post 3rd weeks mean AKE score was 140.53 

with standard deviation of 8.61 which was statistically 

significant (P-value <0.0001). In the study, the pre mean PKE 

score was 126.37 with standard deviation of 8.53 was 

improved to post mean PKE score was 131.00 with standard 

deviation of 8.39 was improved to post 3rd weeks mean PKE 

score was 142.80 with standard deviation of 8.36 which was 

statistically significant (P- value <0.0001). In the study, the 

pre mean TTT score was 25.27 with standard deviation of 

4.05 was reduced to post mean TTT score was 19.87 with 

standard deviation of 3.23 was reduced to post 3rd weeks 

mean TTT score was 11.13 with standard deviation of 3.46 

which was statistically significant (P-value <0.0001). 

 

 
 

Graph 6: Difference within groups for AKE & PKE 
 

 
 

Graph 7: Difference within groups for TTT 
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Table 5: Difference between groups immediately post intervention 

 

Sl. No: Variable CRAC Group IASTM Group p-Value 

1 AKE 130.50±11.70 127.80±8.45 >0.310 

2 PKE 138.13±11.26 131.00±8.39 <0.007 

3 TTT 20.40±4.38 19.87±3.23 >0.594 

 

However, when comparing between group the mean AKE 

post score in CRAC group was 130.50 with a standard 

deviation 11.70 and the mean AKE post score in IASTM 

group was 127.80 with a standard deviation 8.45 which was 

not statistically significant (p value >0.310). The mean PKE 

post score in CRAC group was 138.13 with a standard 

deviation 11.26 and the mean PKE post score in IASTM 

group was 131.00 with a standard deviation 8.39 which was 

statistically significant (p value <0.007). The mean TTT post 

score in CRAC group was 20.40 with a standard deviation 

4.38 and the mean TTT post score in IASTM group was 19.87 

with a standard deviation 3.23 which was not statistically 

significant (p value >0.594). 

 

 
 

Graph 8: Difference between groups for AKE & PKE immediately 

post treatment 
 

 
 

Graph 9: Difference between groups for TTT immediately post 

treatment 

 
Table 6: Difference between groups after 3rd Week 

 

Sl. No: Variable CRAC Group IASTM Group P-Value 

1 AKE 155.57±10.64 140.53±8.61 <0.0001 

2 PKE 166.47±7.10 142.80±8.36 <0.0001 

3 TTT 7.33±3.06 11.13±3.46 <0.0001 

 

However, when comparing between group the mean AKE 

post 3rd weeks score in CRAC group was 155.57 with a 

standard deviation 10.64 and the mean AKE post 3rd weeks 

score in IASTM group was 140.53 with a standard deviation 

8.61 which was statistically significant (p value<0.0001). The 

mean PKE post 3rd weeks score in CRAC group was 166.47 

with a standard deviation 7.10 and the mean PKE post 3rd 

weeks score in IASTM group was 142.80 with a standard 

deviation 8.36 which was statistically significant (p value 

<0.0001). The mean TTT post 3rd weeks score in CRAC 

group was 7.33 with a standard 3.06 and the mean TTT post 

3rd weeks score in IASTM group was 11.13 with a standard 

deviation 3.46 which was not statistically significant (p 

<0.0001). 

 

 
 

Graph 10: Difference between groups for AKE & PKE post 3rd 

Weeks 

 

 
 

Graph 11: Difference between groups for TTT post 3rd Weeks 

 
Table 7: Percentage change from pre-treatment to 3rd week post 

treatment 
 

CRAC group IASTM group 

AKE PKE TTT AKE PKE TTT 

26% 30.5% 75% 15.5% 13% 56% 

 

In the present study, the percentage gain in the AKE was 26% 

in CRAC group which is greater than the percentage gain in 

the AKE in IASTM group i.e., 15%. Also, the percentage gain 

in the PKE was 30.5% in CRAC group which is greater than 

the percentage gain in the PKE in IASTM group i.e., 13%. 

Finally, the percentage reduction in the TTT in CRAC group 

was 75% which was greater than that of IASTM group i.e., 

56%. 

 

Discussion 
The hamstring muscles are commonly linked with movement 

dysfunction at the lumbar spine, pelvis and lower limbs and 

have been coupled with low back pain and gait abnormality 
[4]. The study was detailed and tailored to assess the 

effectiveness of IASTM versus CRAC in individuals with 

hamstring tightness. The intervention was given 3 times per 

week for 3 weeks. 

The study included 25 males and 35 females with hamstring 

tightness age ranging from 19 to 25 years, who fulfilled the 

inclusion criteria. Pre-treatment measurements for AKE, PKE 

and TTT was recorded prior to the treatment and also 
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immediately post treatment and after 3rd week of 

intervention. No subjects discontinued till the end of the 3rd 

week of the study. 

In the CRAC group, the mean age is 23.37 with 12 males & 

18 females and the gender comparison showing 60% female 

and 40% male. In the IASTM group, the mean age is 22.83 

with 13 males & 17 females and the gender comparison 

showing 57% females and 43% males. 

At baseline when comparing, the AKE between IASTM and 

CRAC group was 121.70±8.31 and 123.47±11.53 which was 

not statistically significant (P-value >0.499). The PKE 

between IASTM and CRAC group was 126.37±8.53 and 

127.57±11.53 which was not statistically significant (P- value 

>0.648). But the TTT between IASTM and CRAC group was 

25.27±4.05 and 30.47±5.84 which was statistically significant 

(P-value <0.0002) which may have been due to the unequal 

number of males and females in the group. 

Furthermore, the researcher has used AKE, PKE and TTT as 

an outcome measure. In the CRAC group the range in AKE 

and PKE test have improved significantly where pre-test 

value for AKE was 123.47 which was improved to 155.57 

(p<0.0001) with percentage increase of 26% and pre- test 

value for PKE was 127.57 which was improved to 166.47 

(p<0.0001) with percentage increase of 30.5%. Similarly, the 

TTT value pre-test was 30.47 which was reduced to 20.40 

(p<0.0001) with percentage decrease of 75%. 

In the IASTM group the range in AKE and PKE test also have 

improved significantly where pre- test value for AKE was 

121.70 which was improved to 143.53 (p<0.0001) with 

percentage increase of 15.5% and pre-test value for PKE was 

126.67 which was improved to 142.80 (p<0.0001) with 

percentage increase of 13%. Similarly, the TTT value pre-test 

was 25.27 which was reduced to 19.87 (p<0.0001) with 

percentage decrease of 56%. 

However, when comparing between group the mean AKE 

post score in CRAC group was 130.50 with a standard 

deviation 11.70 and the mean AKE post score in IASTM 

group was 127.80 with a standard deviation 8.45 which was 

not statistically significant (p value >0.310). The mean PKE 

post score in CRAC group was 138.13 with a standard 

deviation 11.26 and the mean PKE post score in IASTM 

group was 131.00 with a standard deviation 8.39 which was 

statistically significant (p value <0.007). The mean TTT post 

score in CRAC group was 20.40 with a standard deviation 

4.38 and the mean TTT post score in IASTM group was 19.87 

with a standard deviation 3.23 which was not statistically 

significant (p value >0.594). 

However, when comparing between group the mean AKE 

post 3rd weeks score in CRAC group was 155.57 with a 

standard deviation 10.64 and the mean AKE post 3rd weeks 

score in IASTM group was 140.53 with a standard deviation 

8.61 which was statistically significant (p value<0.0001). The 

mean PKE post 3rd weeks score in CRAC group was 166.47 

with a standard deviation 7.10 and the mean PKE post 3rd 

weeks score in IASTM group was 142.80 with a standard 

deviation 8.36 which was statistically significant (p value 

<0.0001). The mean TTT post 3rd weeks score in CRAC 

group was 7.33 with a standard 3.06 and the mean TTT post 

3rd weeks score in IASTM group was 11.13 with a standard 

deviation 3.46 which was statistically significant (p<0.0001). 

Based on the above data, there is significant difference 

between the values of AKE test, PKE test and TTT which is 

done during pre, immediately post and 3rd week after the 

treatment which shows there is significant increase in length 

of hamstring muscle, after the intervention of CRAC as well 

as IASTM. 

The length and rate of muscle fiber shortening and 

lengthening determine internal stresses in the hamstring. The 

muscle is a viscoelastic system, meaning that as the speed of 

muscular elongation increases, so does the tension opposing 

deformation. The length at which a muscle is held also affects 

how much force it can generate (Tension-Length 

relationship). The stiffness of a material is determined by its 

tension/length ratio. Greater tensions are created with smaller 

deformations as the stiffness increases, increasing the slope of 

the tension-length curve. In other words, shorter deformations 

of the muscle fiber result in the failure tension. The fiber tear 

typically occurs in the proximal muscle-tendon union, notably 

in the Biceps Femoris, where tendon stiffness is greater than 

that of the muscle. As a result, increased levels of muscular 

stiffness brought on by a lack of flexibility raise the 

possibility of hamstring injury [15]. 

By lengthening the muscle and improving neuromuscular 

performance, PNF stretching enhances range of motion 

(ROM). PNF stretching has been shown to enhance range of 

motion in both trained and untrained people [14]. 

Four theoretical physiological mechanisms for increasing 

ROM were identified: autogenic inhibition, reciprocal 

inhibition, stress relaxation, and the gate control theory 

(Sharman et al., 2006) [16]. 

The viscoelastic qualities of the muscle tissue allow the 

muscle to be stretched and elongated as a result of the 

inhibitory impulses without significantly harming the tissue 

during stretching, making the passive features of the MTU the 

most relevant across each of the four hypotheses. There must 

be an adaptation inside the muscle for there to be an 

improvement in ROM and flexibility. Viscoelastic materials' 

stress relaxation phenomena enable the material to "creep" 

and gradually extend over time. In light of this, additional 

study on the longer-term changes to muscle tissue as a result 

of stretching is required for definitive conclusions, even if it 

appears as though the viscoelastic characteristics of the 

muscle do directly account for the greater ROM reported 

following PNF stretching [14]. 

Mechanism or effect of IASTM treatment on muscle is 

thought to stimulate connective tissue remodeling through 

restoration of excessive fibrosis, along with inducing repair 

and regeneration of collagen secondary to fibroblast re-

cruitment [17]. 

The mechanism behind improvement in extensibility of 

hamstrings is, the technique will result in release and 

breakdown of scar tissue, adhesions and fascial re-strictions. 

The physiology explained for this is [18].  

 

Increased skin temperature of the area treated 

1. Facilitates reflex changes in chronic muscle holding pat-

tern. 

2. Alters spinal reflex activity (facilitated segment). 

3. Increases the rate and amount of blood flow to and from 

the area treated. 

4. Increases the cellular activity in the area, including fibro-

blasts and mast cells. 

5. Increases histamine responses secondary to mast cells. 

 

The findings of present study are in accordance with previous 

research indicating CRAC is an effective method for 

improving ROM in individuals with hamstring tightness 

Burgess T et al. (2019) [12], Nagarwal AK et al. (2010) [9], 

Milner R et al. (2022) [19], Harini G et al. (2018) [20] and that 

IASTM is an effective method for improving ROM in 
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individuals with hamstring tightness Chintamani R et al 

(2019) [4], Lee J et al. (2020) [8], Lee JY et al. (2021) [21], 

Pathania T et al. (2019) [22] & Kataria P et al. (2019) [23]. 

Similarly, the results of this study are consistent with previous 

research indicating PNF stretching is an effective method for 

improving ROM; O’Hora et al. (2011) [24], Meena V et al. 

(2016) [25], Venkata NPK et al. (2015) [26] and that IASTM 

may be an effective method for improving ROM; Baker RT et 

al. (2015) [27], Looney B et al (2011) [27], Cheatham SW et al 

(2016)29, Page P (2014) [30] & Markovic G (2015) [31]. It 

demonstrates that IASTM is effective specifically for treating 

tight hamstring muscles and affirms that PNF is effective not 

only for improving passive ROM but also improving active 

ROM, as indicated by the AKE test [32]. 

 

Conclusion 
This study was conducted to find the effectiveness of IASTM 

versus CRAC in individuals with hamstring tightness, 

subjects showed improvement in the AKE test, PKE test and 

TTT. The percentage wise comparison showed a better 

change in CRAC group participants with regard to IASTM 

group. 

Limitations of the study: - Lack of blinding, small age group 

range, no control group, no long term follow up, Hamstring 

length on hamstring tightness not considered, only 

asymptomatic patients were included. 

Suggestions: - Blinding can be done to eliminate possible 

biases, Control group can be included, long term follow up 

can be done to check maintenance even after longer span of 

time, wider age group range can be considered and in 

particular field or profession. 
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