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Abstract 

Introduction: Low back pain (LBP) is a common musculoskeletal problem globally in all age groups. Many risk factors like 

occupational posture, obesity, body height, and age, contribute to low back pain but the causes of the onset is unknown and the 

diagnosis is difficult to make. There is emerging evidence that low back pain coexists with hip disorder of which hip flexors 

that are too tight pose a risk for lower back pain. Various researches addressed some techniques to improve the flexibility of 

muscles causing low back pain. Hence, this study aimed to identify the effect of Muscle Energy Technique and Active Release 

Technique on improving flexibility and reduction of pain in students with low back pain. 

Methodology: 30 students were selected using convenient sampling method and randomly divided into two groups. Group A 

(n=15) received MET and Group B (n=15) received ART of iliopsoas muscle for 3 sessions per week for 3 weeks. The pre and 

post-test values were measured using Angulus (smartphone app) to measure Hip Flexion Angle and Numerical Pain Rating 

Scale to evaluate pain severity. 

Result: The intra group analysis showed statistically significant improvement in hip flexion angle (t=15.89) and pain severity 

(t=8.98) of active release technique group B than the muscle energy technique group A at 5% level of significance. The 

intergroup comparisons showed statistically significant differences in favour of group B.  

Conclusion: Both the groups showed only minimal significant difference on comparison and they have been found to be 

effective in addressing iliopsoas tightness. Therefore, the study concludes, active release technique demonstrated more short-

term outcomes in improving flexibility of iliopsoas muscle and reducing low back pain in students. 

 

Keywords: active release technique (ART), muscle energy technique (MET), Iliopsoas flexibility, hip flexion angle (HFA), 

low back pain, numerical pain rating scale (NPRS). 

Introduction 

Low back pain (LBP) is a common musculoskeletal 

problem globally in all age groups. LBP affects 

approximately 80% of individuals at some time in life [1]. 

According to the Global Burden of Disease Study (GBD) in 

2017 [2], It is one of the causes of living with a disability 

affecting general well-being and performance at daily 

activities [2]. Low back pain can be acute, sub-acute, or 

chronic [3]. 

Though several risk factors have been identified (including 

occupational posture, obesity, body height, and age), the 

causes of the onset of low back pain remain obscure, and 

diagnosis is difficult to make. Low back pain is not a 

disease but a constellation of symptoms. In most cases, the 

origins remain unknown. There is emerging evidence that 

low back pain coexists with hip disorder. The hip flexor 

muscles are significant contributors to lumbar spine 

stability. Tight hip flexors pose a risk for lower back pain [4]. 

Hence, an optimum amount of range of motion (ROM) in 

the hip flexors is required and 83.3% of individuals 

experience LBP due to tightness of the iliopsoas muscle 

with limited hip range of motion [5]. 

The iliopsoas, innermost muscle of the lumbosacral spine 

and anterior hip is regarded as the strong primary flexor of 

the hip, a confluence of the psoas major and iliacus muscle. 

These muscles have a separate origin, the iliacus originating 

from the iliac fossa and psoas major from the transverse 

process of T12 - L5. These muscles fuses at the level of L5-

S2 and insertes into the lesser trochanter [6]. The Iliopsoas, 

play a significant role in maintaining posture & stabilization 

of the trunk on the pelvis during antigravity activities. 

Iliopsoas muscles are not commonly stretched in the 

activities of daily living, leading to the tightness of 

Iliopsoas. Sitting, standing, and other antigravity tasks for 

an extended period of time drive a prolonged load on 

muscles and increase the risk of injury [7]. It is evident that 

the sedentary nature makes them prone to acquire adaptive 

shortening and these changes predominantly occur to a 

greater degree in the muscle around the hip joint and 

therefore be associated with low back pain. To improve the 

flexibility of Iliopsoas, different techniques such as 

Proprioceptive neuromuscular facilitation technique (PNF), 

Muscle energy technique (MET), Soft tissue mobilization, 

Active release technique (ART), Stretching technique 

(static, ballistic) and Myofascial release (MFR) techniques 

are employed. Despite the evidence supporting the 

application of stretching, there is an emerging application of 

MET and ART in improving the flexibility of the iliopsoas 

muscle. 

Muscle energy techniques (MET) were developed by two 

osteopathic physicians, Fred Mitchell, Sr., and Fred 

Mitchell, Jr. MET are forms of soft tissue, or joint, 

manipulation or mobilizations is useful in treating soft 

tissues, stretching tight muscles and fascia, reducing pain 

and improving circulation and lymphatic drainage [8]. There 

are two main physiological effects of MET, which are 

explained based on two distinct physiological processes, 

Post-isometric relaxation (PIR) and Reciprocal inhibition 
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(RI). This study focuses on the beneficial effects of PIR in 

improving iliopsoas flexibility.  

Active Release Technique (ART), developed by Dr Michael 

Leahy, is also a soft tissue movement-based technique that 

includes the treatment of the broad pathological spectrum of 

injuries to the fascia, muscles, tendons, and nerves. This 

technique utilizes compressive, tensile and shear forces 

applied by manual touch to address repetitive strain, 

cumulative trauma injuries and constant pressure tension 

lesions [9]. 

 

Materials and method 

30 participants with primary complaint of low back pain 

were selected through convenient sampling method based 

on the selection criteria at Sri Ramakrishna Institute of 

Paramedical Sciences. 

Inclusion criteria were students between 18 and 25 years of 

age, pain less than 3 months of duration, who sits for more 

than 8 hours, and with positive modified Thomas test. 

Exclusion criteria includes any serious pathology of lower 

limb (neoplasm, fracture), history of trauma to the lumbar 

spine, pelvis & hip, Congenital malformations and 

neurological conditions. 

Informed consent was obtained and clear explanation prior 

to their participation in the study was given. This is an 

experimental study design in which the participants were 

randomly divided into two groups. Group A received MET 

(5 repetitions) which involved post isometric relaxation of 

the iliopsoas muscle and group B ART (12 repetitions) of 

the same muscle in which pressure was applied next to the 

navel, inside the iliac crest and half way between the 

anterior superior iliac spine and pubic bone for 20-30 

minutes a day, 3 sessions a week for 3 weeks. The hip 

flexion angle was measured using Angulus (ICC=0.89), a 

smartphone-based application and pain severity by Numeric 

Pain Rating Scale (r =0.95) before and after intervention. 

Postural education was given after the evaluation of the pre 

test scores.  

 

Statistical analysis & results 

The collected data were analyzed using Student t test. The 

intragroup analysis for hip flexion angle demonstrated group 

A and B showed statistically significant improvement of 

t=18.58, p<0.05 and t=15.89, p<0.05 respectively. The 

intragroup analysis of pain severity also demonstrated group 

A and B showed statistically significant improvement with t 

values 4.36 and 8.98 with p<0.05. The group B was more 

significant than the other. The inter group analysis of post 

test scores of group A and B showed statistically significant 

improvement with a t value of 3.519 for hip flexion angle 

and t value of 3.415 for pain severity at 28 degrees of 

freedom and 5% level of significance. 
 
 

Table 1: Post- Test Mean Values of Hip Flexion Angle and Pain for Group-A and Group-B 
 

Parameter Post-test Mean A Post-test Mean B 
Mean 

Difference 

Standard Deviation Calculated t 

value 

Table –t 

Value 

Level of 

Significance A B 

HFA 7.62 6.92 0.7 0.51 0.57 3.519 2.048 p<0.05 

PAIN 5.00 4.00 1.00 0.85 0.76 3.415 2.048 p<0.05 

 

 
 

 
 

Graph 1: post- test mean values of hip flexion angle and pain for 

group-A and group-B 

Discussion 

The results of this study demonstrated that participants who 

underwent Active release technique showed better outcomes 

on the hip flexion angle and pain than the Muscle energy 

technique. The novelty of this study is that it addresses low 

back pain in students caused due to iliopsoas muscle 

tightness. The mechanism underlying the significant 

improvement in MET Group A is attributed by the 

subsequent reduction in tone of agonist muscle after an 

isometric contraction and the golgi tendon organ inhibits 

over stretching of the muscle leading to reflex relaxation of 

the muscle. Fryer G et al., suggested that activation of 

muscle and joint mechanoreceptors leads to sympathy 

oexciation evoked by somatic efferent and localized 

activation of periaqueductal grey matter that plays a role in 

descending modulation of pain [10]. 

In ART, the manual contact of the therapist stimulates the 

type IV receptors which reduces the pre synaptic inhibition 

in turn reducing the muscle tone breaking the pain spasm 

pain cycle. The reduction of muscle tone increases blood 

circulation and removes the inflammatory factors in the 

spasmodic muscles as a result of which the pain perception 

is decreased. The results of this study is also consistent with 

Daniel Avrahami et al., who proposed improving the 

extensibility of the hip flexor complex in low back pain 

alleviates stress on the spine, decreases pain, Improve hip 

range of motion and possibly facilitates improved 

performance [11]. Chiou et al., also demonstrated that the 

type IV receptors when linked to endocannabinoids in the 

CNS it induces presynaptic inhibition and improves the 

flexibility of the iliopsoas muscle. 
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Though both techniques showed significant improvement 

the ART was efficient enough to reduce pain in one session 

itself resulting in increased flexibility of iliopsoas muscles 

in short term in students with low back pain. 

 

Conclusion 

The study concludes that participants who received active 

release technique showed better short-term outcomes on hip 

flexion angle and pain, thus resulting in improved flexibility 

and reduction of pain in students with low back pain. 

 

Scope of the study 

The long-term outcomes can be identified. The chronic 

stages of low back pain can be studied and different 

measurement tools can be used for evaluation. Combined 

effects of these techniques with other approaches can be 

identified. Other factors contributing to iliopsoas tightness 

can be studied and intervened. 
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