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Immediate effect of muscle energy technique in comparison with passive stretching  
on hamstring flexibility of healthy individuals: A randomized clinical trial 

 

Kaniz Rabia1, Rashid Hafeez Nasir2, Danish Hassan3 
 

ABSTRACT 
 

Objective: To determine the effective treatment for the Hamstring tightness by Passive Stretching and Muscle Energy Technique.  
Study Design: A randomized clinical trial.  
Place and Duration: Riphah College of Rehabilitation Sciences Lahore in 5 months 15

th
 March to 15

th
 August, 2015.   

Methodology: Subjects of both genders with age between 25- 50 years with Tight hamstrings were included in the study and 
allocated in two groups after randomization. One group was given stretching and the other group was treated with muscle energy 
technique. Moist heat was given for 20minutes as standard treatment to both groups. The effects of Muscle Energy Technique and 
Static Stretching was calculated by taking pre and post-treatment readings of active knee extension (AKE), Straight Leg raise (SLR) 
and visual analogue scale (VAS).  
Results: Within the group analysis revealed statistically significant difference (p value < 0.05) for each of the outcome measure in 
each of the treatment group. VAS showed a mean reduction of 4.40 ± 5.26 and 6.80 ± 6.10 in stretching and MET group respectively. 
AKE showed a mean difference of 4.80 ± 5.29 in stretching and 7.80 ± 8.90 MET groups. SLR showed a mean difference of 1.12 ± 1.09 
in stretching and 1.52 ± 0.91 MET groups. However, across the group comparison showed no significant difference in VAS, AKE and 
SLR with a mean difference of 2.40, 3.00 and 0.40 respectively with p value greater than 0.05  
Conclusion: Within the group each technique showed significant improvement but on comparing the two groups there was no 
significant difference in improving the hamstring muscle flexibility, so static stretching and muscle energy technique both are equally 
effective.  
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INTRODUCTION 

 
Flexibility is considered the basic component of human fitness 
and decreased flexibility of soft tissues lead to severe 
musculoskeletal injuries. In lower extremity one of the most 
common musculotendinous injuries are hamstrings injury

1,2
. 

According to a study Hamstring muscle injury is the most 
common of all injuries in American football

3
, and in another 

study estimate its prevalence is 16% in Australian Rules 
football

4
. In Division 1 soccer teams after knee and ankle 

injuries the third most common injury is hamstring strains
5
. In a 

study Woods et al
6
 reported 12% hamstring strains in 

professional soccer players injuries and according to an 
estimate £74.7 million is the financial burden. 
Hamstring muscle tightness is when the hip is flexed and one is 
unable to extend knee completely and also complains some 
sort of discomfort and pain in the posterior compartment of 
thigh

7
. To improve the flexibility different stretching 

interventions have been widely used such as soft tissue 
mobilization technique, stretch and spray technique, stretching 
and its different types (static, ballistic, and proprioceptive 
neuromuscular facilitation) technique, and muscle energy 
technique

8-10
. In these treatment strategies Muscle Energy 
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Technique and Static Stretching are commonly used. Although 
the treatment effect of different stretching techniques on 
hamstring flexibility has been evinced in these studies, but still 
it cannot be determined which stretching technique is better in 
improving the hamstring flexibility as results of different 
studies varies with each other

11
. Most of the work in these 

studies was done on sports injuries but there is need to be 
more research work on asymptomatic individuals with 
hamstring. There has been a lot of research work on 
symptomatic patients but no research work available on 
comparison of MET and static stretching on flexibility of 
hamstrings on healthy individuals. There have been different 
studies on effectiveness of dynamic stretching

12
. Much 

research is done on patients with musculoskeletal disorders 
rather than asymptomatic healthy individuals with hamstring 
tightness

13
. The reason of this study was to demonstrate the 

immediate effects of Muscle Energy Technique in comparison 
with static stretching on healthy subjects with hamstring 
tightness. Exploratory studies of this nature are needed to 
define the better treatment intervention for improving 
hamstring flexibility in order to improve quality of life of 
people, to save time and money. The main reason of this study 
was to determine the effective treatment for the Hamstring 
tightness from Passive Stretching and Muscle Energy Technique 
by measuring popliteal angle in Active Knee Extension (AKE), 
SLR and pain score on VAS. We conducted this study with an 
objective to determine the effective treatment for the 
Hamstring tightness by Passive Stretching and Muscle Energy 
Technique. 

METHODOLOGY 
 
This randomized clinical trial was conducted at Riphah College 
of Rehabilitation Sciences Lahore from 15th March to 15th 
August, 2015, after the approval of synopsis and data was 
collected at Sports and Spine Professionals, DHA, Lahore. By 
using convenient sampling technique 50 patients were taken 
during 16 weeks. Subjects with age between 25- 50 year, both 
gender, with established diagnosis i.e. Tight hamstring (knee 
extension less than 160º with the hip at 90º flexion), decreased 
ROM at the knee joint, decreased straight leg raise and pain in 
posterior compartment of thigh were included in the study. 
Subjects presented with low back or intervertebral disc 
Prolapse pain either acute or chronic were excluded. Patients 
presented with severe hamstring injury either acute or chronic, 
visual acute swelling in the region of hamstring muscle, 
patients with fracture, dislocation or subluxation, patient with 
any hip or knee joint pathology, patient with any neurological 
disease and patient with any tumor of hip or knee were 
excluded from the study.  
Patients were randomly divided into 2 equal groups using Gold 
Fish Bowl randomization method. Subjects in group A received 
passive stretching and Group B received muscle energy 
technique. Moist heat at hamstring muscle was given to 
subjects in both groups as a baseline treatment. Both groups 
received only one session. The muscle energy technique group 
performed isometric contractions for 7-10 seconds with 
relaxation period of 10 seconds with 3 repetitions. The static 

stretching group was treated with 30 seconds of static 
stretching. The outcome measures used were active knee 
extension (AKE), Straight Leg raise (SLR) and visual analogue 
scale (VAS).The effect of Muscle Energy Technique and Static 
Stretching was calculated by taking pre and post-treatment 
readings of AKE, SLR and VAS. 
 The measurement of popliteal angle during Active knee 
Extension (AKE), Straight Leg Raise (SLR) and Visual Analogue 
Scale (VAS) before and after treatment session determined the 
improvement regarding the treatment outcomes. The 
commonly used method to measure the Hamstring extensibility 
is Active Knee Extension (AKE).Researchers widely used Active 
Knee extension(AKE) as a measuring tool for hamstring length 
and according to literature it was found to be highly reliable 
measuring tool

11
.  

 
Data Analysis: Data analysis was conducted through SPSS 
version 22 to determine any significant difference in hamstring 
flexibility across the two treatment groups. 
 

RESULTS 
 

Among a total of 50 patients the demographic variables like 
age, height, weight and BMI of the subjects was comparable 
across the two treatment groups (Table-I) Mean Age of Group 
A (Stretching) was 32.12±11.05 whereas mean age of Group B 
(Muscle Energy Technique) was 33.72±12.97.Mean Height of 
Group A was 5.53±0.28 whereas mean height of Group B was 
5.42±0.22.Mean Weight of Group A was 130.48±24.7 and mean 
weight of Group B was 131.1±23.59. Mean BMI of Group A was 
20.66±3.50 and mean BMI of Group B was 21.42 ± 4.19. Across 
the group comparison showed no significant difference in VAS, 
AKE and SLR with a mean difference of 2.40, 3.00 and 0.40 
respectively with p value greater than 0.05 (Table-I).  
 
Table-I: The compassion of AKE (Active Knee Extension), SLR 
(Straight Leg Raise) and VAS (Visual Analogue Scale) across 
the groups (N=50) 

Variables 
Group A 

(Stretching) 
 

Group B 
(Muscle Energy 

Technique) 

Mean 
Difference 

P value 

Pre Treat AKET 58.00 ± 9.27 56.20 ± 13.94 2.60 0.441 

Post Treat AKET 63.20 ± 9.34 63.00 ± 10.30 0.20 0.943 

Pre Treat SLR 66.20 ± 10.63 64.40 ± 11.84 1.80 0.574 

Post Treat SLR 71.00 ± 8.59 72.00 ± 7.51 1.00 0.600 

Pre Treat VAS 5.28 ± 1.62 5.36 ± 1.35 0.08 0.850 

Post Treat VAS 4.16 ± 1.70 3.84 ± 1.37 0.32 0.468 

 
Within the group analysis revealed statistically significant 
difference (p value < 0.05) for each of the outcome measure in 
each of the treatment group (Table-II). VAS showed a mean 
reduction of 4.40 ± 5.26 and 6.80 ± 6.10 in stretching and 
muscle energy technique group respectively. AKE showed a 
mean difference of 4.80 ± 5.29 in stretching and 7.80 ± 8.90 
muscle energy technique group. SLR showed a mean difference 
of 1.12 ± 1.09 in stretching and 1.52 ± 0.91 muscle energy 
technique group. 
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Table-II: The compassion of AKE (Active Knee Extension), SLR 
(Straight Leg Raise) and VAS (Visual Analogue Scale) with in 
Groups (N=50) 

Study Group Variables Mean Diff ±SD P-Value 

Group A 
(Stretching) 
n=25 

AKE 4.40 ± 5.26 0.04 

SLR 4.80 ± 5.29 0.01 

VAS 1.12 ±  1.09 0.03 

Group B (Muscle 
Energy Technique) 
n=25 

AKE 6.80 ± 6.10 0.01 

SLR 7.80 ± 8.90 0.04 

VAS 1.52 ±  0.91 0.03 

 
DISCUSSION 

 
Although several stretching maneuvers are in practice for the 
prevention of muscle shortening, risk of soft tissue injury as 
well as soft tissue techniques leading to increased flexibility but 
still there is ambiguity regarding the most effective and time 
saving method for management. This study was designed to 
determine the immediate effects of Post isometric relaxation 
(MET) in comparison with static stretching for improving 
hamstring flexibility. The findings of our study direct that both 
muscle energy Technique and static stretching improves the 
hamstring flexibility. In muscle energy technique the contractile 
component of the muscles relaxes to improves flexibility, while 
static stretching acts by increasing the elasticity of the non-
contractile viscoelastic component. Thus, our study 
demonstrated that flexibility of the muscles improves equally 
by both stretching maneuvers. Good reliability has been found 
for sit and reach test in the results of one of the previous study 
on healthy individuals

12
 However, Literature also supports the 

use of Active Knee Extension test for assessment of hamstring 
flexibility because of its high reliability as well as its easy 
method of application

11
.  

The present study data analysis and results demonstrated that 
hamstring flexibility equally improved by both stretching 
techniques, as both techniques showed significant differences 
separately between assessments and reassessments. In this 
same perspective, other studies comparing PNF to static 
stretching showed that hamstring flexibility improves more 
efficiently by  PNF stretching

13,14
. In another study Muscle 

Energy Technique was found to be more effective in improving 
hamstring flexibility according to the findings

15
. However just 

like many previous  studies, results of another study illustrated 
that static stretching led to instant flexibility gains

16
. Other 

previous studies that have reported similar results concur with 
the findings of our study. Madeleine et al. reported that muscle 
energy technique of two different types had similar benefits in 
improving flexibility and primary difference in both techniques 
was that their post-contraction stretch phase was not equal in 
duration

17
 Similarly, Ahmed and his co-authors found that the 

modified hold-relax stretching (MET) and static stretching 
improved the flexibility of hamstring equally

11
. Similarly, when  

effectiveness of proprioceptive neuromuscular facilitation and 
static stretching were compared and assessed on hamstring 
flexibility of young women in another study no significant 
difference was indicated to determine the better maneuver in 

reducing hamstring tightness
12

. It is concluded that hamstring 
flexibility improves by both stretching maneuvers i.e. Muscle 
Energy Technique and Static Stretching techniques. However, 
when comparison is made between these two stretching 
techniques, no statistical difference was noticed. Improvement 
in hamstring flexibility was on equal level by both treatment 
strategies. 
 
Limitations of study: Male female ratio of subjects with 
hamstring tightness was not equal in this study. Sample size 
was small because of the limited time and it was taken from 
population of same socioeconomic status. In this study only 
asymptomatic patients were taken 
 

CONCLUSION 
 

Within the group each technique showed significant 
improvement but on comparing the two groups there was no 
significant difference in improving the hamstring muscle 
flexibility, so static stretching and muscle energy technique 
both are equally effective. 
 
Recommendations: More research work is required on this 
with equal ratio of male and female, with large sample size and 
population of different socio economic status. There is need of 
more work especially on symptomatic patients with decreased 
hamstring flexibility. 
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