
www.ijcrt.org                                                       © 2022 IJCRT | Volume 10, Issue 7 July 2022 | ISSN: 2320-2882 

IJCRT2207027 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org a243 
 

Immediate Effects Of Single Session Post 

Isometric Relaxation Muscle Energy Technique 

Versus Mulligan’s Bent Leg Raise Technique On 

Pain And Hamstring Flexibility In Knee 

Osteoarthritis Participants: A Randomised 

Controlled Study 
 

Nikita Uttamani1, Jaywant Nagulkar2,  

Physiotherapist1,Professor2,  

Dr.Ulhas Patil College of Physiotherapy, Jalgaon(kh), Maharashtra, INDIA. 

 

Abstract  

Aim: To compare the effects of Muscle energy technique (MET),Mulligan’s bent leg raise technique 

(BLR) and MH(moist heat) in relieving pain, improving hamstring flexibility and physical function in 

participants with OA knee. Objectives: 1)To study the effects of all three groups. Materials and 

Methods: Out of 112 respondents, 90 eligible participants who fulfilled the selection criteria were 

randomly assigned into three groups (Group A: PIR-MET+MH;Group B:BLR+MH and Control Group C: 

MH + static stretching group, n=30 in each group). Outcome measures were recorded at baseline and 

immediately after interventionand consisted of pain assessment using Visual analog scale 

(VAS),WOMAC scale for OA and active knee extension test (AKE) to assess the flexibility of hamstring 

muscles. Results:PIR-MET and BLR group were significantly effective (p<0.05) in reducing 

pain,improving hamstrings flexibility and physical function whereas the MH group did not(p>0.05). 

However, it was found that BLR resulted in statistically significant and clinically greater improvement 

compared to PIR-MET and control intervention.Conclusion: The finding shows that a single session PIR-
MET intervention as well as BLR leads to significant improvement in pain, hamstring flexibility and 

functional outcome in OA knee.  

Keywords:  PIR-MET( Post Isometric Relaxation-Muscle Energy Technique); BLR(Bent Leg Raise); 

MH (Moist heat); AKE(Active Knee Extension); WOMAC(Western Ontario and McMaster Universities 

Osteoarthritis Index) 

 

INTRODUCTION: 

Osteoarthritis (OA)or degenerative joint disease is one of the major public health problem which causes 

functional impairment that reduces quality of life (QOL) worldwide as reported by World Health 

Organization.1The incidence of OA increases with age, with more than 80% of the population over 65 

years of age.According to 2012 data, the prevalence rate of OA in both rural and urban India was ranging 

from 33% to 46 % of older adult population where female were more affected than men.2 
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The pathophysiological changes in OA varies as the condition progress affecting joint articular cartilage 

as well as soft tissue around the joint.3 Apart from known articular source of pain in OA knee, tightness of 

hamstring muscle is one of the non-articular source of pain.If not corrected it is likely to develop flexion 

contracture of knee in later stage of the disease.4,5 Previous studies reported that an increase in hamstring 

muscle activation with knee OA was seen while performing the activities of daily living. Normal knee 

joint load distribution may be altered due to over activation of hamstring muscle and contribution in 

disease progression in knee OA. Normalizing altered hamstring muscle overactivation would be as 

important as strengthening the quadriceps muscle in preventing the disease progression.5,6,7 

 

The Mulligan bent leg raise(BLR)technique has been described as a means of improving range of straight 

leg raise (SLR) in subjects with LBP and/or referred thigh pain (Mulligan, 1999). But till date there is not 

significant study or literature available that shows the effect of Mulligan Bent Leg Raise Technique in 

subject with hamstring tightness.The Mulligan’s bent leg raise (BLR) technique is a method of stretching 

which is painless in nature. It consist of gentle stretching of hamstring muscles performed in a specific 

direction progressively towards hip flexion and has been used to achieve greater range of active knee 

extension(AKE)or straight leg raise(SLR) by increasing hamstring flexibility.This technique was designed 

to restore altered activation of hamstring muscles. 8Whereas muscle energy technique is an active,manual 

soft tissue procedure that incorporates precisely directed and controlled, patient initiated- voluntary 

contraction of muscles(isometric or isotonic contractions)at varying levels of intensity against a distinctly 

executed counterforce applied by therapist. MET are classified as active techniques in which the patient 

contributes corrective force designed to improve musculoskeletal function and reduce pain.9,10,11 

 

 There are variety of interventions on literature supporting pain control in knee OA.12 The effectiveness of 

PIR-MET11,12,13 and BLR technique15,16 has been well documented in other conditions. An intervention on 

hamstring flexibility in OA knee & comparison between PIR-MET and BLR for the same is limited and 

not documented.So, this study is to investigate and to compare the effectiveness of single session PIR-

MET versus BLR technique along with Moist heat and static stretching with Moist heat in reducing pain, 

improving hamstring flexibility and functional capacity in knee OA participants.We hypothesized that the 

single session intervention would be capable of reducing pain, improve hamstring flexibility and 

functional capacity in knee OA participants. 
 

METHODOLOGY: 

The study design used was interventional study.In this single intervention assessor blinded randomized 

controlled study (RCT) out of 112 respondents to the newspaper advertisement, 90  eligible participants 

who fulfilled the selection criteria and willing to participate were recruited and randomly assigned into 

three groups using randomization method (Group A :PIR-MET+MH: n=30; Group B:BLR+MH: n=30 

and Group C :MH: n=30). Participant’s demographic details such as name, age ,sex ,weight ,height ,BMI 

,duration of symptoms, joint involved were taken after signing the informed consent form before 

collecting baseline data. The study obtained prior approval from the Institutional Ethical Committee(IEC) 

Inclusion criteria:Age between 40-65years,both male and female,radiographic evidence of grade I or II 

in Kellgren and Lawrence criteria for knee OA20,bilateral or unilateral involvement, ambulate 

independently with or without assistive devices,ascend and descend at least a flight of stairs. 

Exclusion criteria:Subjects who were suffering from any respiratory or cardiovascular conditions, 

if patients had low back pain, sciatica,history of recent lower limb or spinal surgeries,pathologies or 

deformities related to spine,knee or hip joints, any neurological disorders, other musculoskeletal problems 

associated with the knee joint,noncompliance with the program. 

Outcome measures: 

Visual analog scale (VAS) 

WOMAC (Western Ontario and McMaster Universities Osteoarthritis Index) scale for OA knee  

Active knee extension test (AKE) .  

VAS (Visual analogue scale) is a self-completed unidimensional single-item measure of pain intensity in 

the last 24 hours. The response options of the pain intensity were adhere to score“0”represent“no pain”and 

the score“10”represent“worst imaginable pain”.The higher the score of VAS indicates greater pain 

intensity and the lower the score indicates lesser pain intensity.18 The reliability scores varies from 0.60 to 

0.77 (rho-Spearman’s correlation coefficient values) while the validity scores for VAS pain scores from 

0.76 to 0.84 (ref.  Boonstra AM, Int J Rehabilitation Res,2008 Jun; 31(2):165-9). 
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AKE (Active knee extension test) test is an objective test for measuring tightness of hamstring muscles 

with goniometer while active knee extension and record knee flexion range of motion.AKE test has been 

showed excellent inter-rater and intra-rater reliability for assessing hamstring flexibility in healthy adults. It 

is a valid tool in measuring the hamstring muscle tightness.21,22 

WOMAC questionarre is reliable and valid scale to assess pain, stiffness and physical function in patients 

with hip and/or knee osteoarthritis(OA).The WOMAC consists of 24 items divided into 3 subscales23: Pain 

(5 items), stiffness (2 items),physical function (17items)21.It is available in 5-point Likert-type and 100mm 

visual analogue formats. Test-retest reliability was satisfactory with ICCs( intraclass correlation 

coefficient ) of 0.86,0.68 and 0.89,respectively.27
 

 

Measurement procedure : 

After the group allocation, participants were given their respective treatments for single session.  Pre and 

post measurement were taken during single session. Prior to application of PIR-MET ,BLR and static 

stretching, participants were made to lie in prone position to receive moist heat to hamstring muscle for 20 

minutes21. Soon after that Group A received PIR-MET for hamstrings as described by Leon 

Chaitow.10,11Subjects were asked to perform isometric contractions using 20% of their strength against the 

therapists resistance, for 5 seconds hold with 5seconds rest,each contraction for 3 repetitions. Immediately 

after that the leg was passively stretched to the palpated barrier or tolerance to stretch and held for 30 

seconds. The leg was then lowered to the table for a short resting period of 10 sec. This procedure is 

repeated for two more times11,17. While Group B received BLR technique as described by Mulligan. The 

above procedure is performed in 5 progressively greater position of hip flexion, three pain-free repetitions 

with 5secs hold. [Until as if the knee is touching the chest].9,15 This procedure is repeated two more times. 

Whereas the third group (MH) received moist heat for 20 mins and performed static stretching for 

hamstrings for 30 secs, 5 repititions. 17 The seated static hamstrings stretch was performed on the couch, 

floor as suitable for subjects. Sit with one knee bent and the bottom of the foot against the inside of 

opposite thigh. Stretch out the other leg in front of you while scooting your butt back and lifting your 

chest up.24 Outcome measures were recorded by a single therapist who was blinded about group 

allocations and another therapist performed the procedure. The outcome measures were recorded at 

baseline prior to and immediately after a single session  interventions on the same day. 

STATISTICAL ANALYSIS: 

All data were analysed with SPSS version 16 for windows. Mean and standard deviation were calculated 

using descriptive analysis. The inter group comparison of baseline and post intervention data were 

performed using one way ANOVA. The intra group comparison of VAS ,ROM, WOMAC scores were 

done using pair t-test to determine the differences due to interventions. Post hoc Tukey test was performed 

further to determine the post intervention inter group difference in VAS ,ROM and WOMAC scores. For 

all analysis significance level was set at p=0.05(95%). Eta Squared and Cohen’s d were used to determine 

the clinical meaningful changes due to PIR-MET, BLR and MH. 
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RESULTS AND TABLES: 

Table 1: Demographic details with baseline and post intervention scores 

                Variables         PIR-

MET+MH^(n=30) 

BLR+MH^(n=30) 

 

MH^(n=30) 

 

 

P-value* 

 

Demographic Detail    

Age (year) 56.8±4.51 55.1±5.46 56.3±4.76 0.39 

Height(centimetre) 162.93±5.60 164.13±6.06 162.66±6.05 0.59 

Weight(kilogram) 71.46±4.40 73.7±6.12 72.56±5.06 0.26 

Body mass index  

26.88±1.98 

 

        27.40±1.97 

 

27.59±2.15 

 

0.38 

Duration(months) 6.56±1.30 6.73±1.48 6.43±1.25 0.69 

Male/Female 13/17 16/14 18/12  

NA Joint(P/TF/B) 6/20/4 6/20/4 4/22/4 

Baseline scores 

VAS 6.53 ±  0.97   6.6 ± 1.06 6.73 ± 0.78 0.71  

 ROM@ 51.83 ± 3.30    53.16 ± 3.63 52.93 ±2.54 0.25 

WOMAC score for 

OA knee 

38.23 ± 3.02   40.66 ± 4.80 38.5 ± 1.87 0.01 

Post Intervention Scores 

VAS 4.66 ± 0.71 4.26 ± 0.82 6.26 ± 0.78  

 

<0.0001** 

ROM@ 42.86 ± 3.17 41.4 ± 2.95 52.36 ± 2.63 

WOMAC score for 

OA knee 

 34.33 ± 2.38    33.2 ± 3.14 37.7 ± 1.62 

^ Mean & Standard deviation; P=Patellofemoral;TF=Tibiofemoral; B=Both joint; n=number; One-

Way ANOVA(* no significant difference = p>0.05);**Large effect size (Etasquared >0.138); 

@Degree 
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Table 2: Intra group comparison 

 

PIR-MET 

 

 

Pre 

Treatment ^ 

Post 

Treatment^ 

 

                      

P value 

 

                    

Effect size 

 

 

VAS 

 

 

6.53 ±  0.97 4.66 ± 0.71 

 

 

0.0001** 

 

2.19 

 

ROM@ 

 

51.83 ± 3.30 42.86 ± 3.17 2.77 

WOMAC 

score 
38.23 ± 3.02 34.33 ± 2.38 

1.43 

 

BLR 

 

 

 

VAS 
6.6 ± 1.06 4.26 ± 0.82 

 

0.0001** 

2.43 

 

 

 

 

ROM@ 
53.16 ± 3.63 41.4 ± 2.95 

3.55 

WOMAC 

score 
40.66 ± 4.80 33.2 ± 3.14 1.83 

MH 

 

 

 

 

VAS 
6.73 ± 0.78 6.26 ± 0.78 0.0249* 

0.59 

 

ROM@ 
52.93 ±2.54 52.36 ± 2.63 

0.4001* 

 

0.21 

 

WOMAC 

score 

 

38.5 ± 1.87 37.7 ± 1.62 

0.082* 

 

 

0.45 

 

 

  ^ Mean & Standard deviation; @Degree; Pair t-test (**significant 

difference = p<0.05; * no significant difference); Effect size 

(Cohen’s d) = Small – 0.2, Medium – 0.5, Large - >0.8 

http://www.ijcrt.org/


www.ijcrt.org                                                       © 2022 IJCRT | Volume 10, Issue 7 July 2022 | ISSN: 2320-2882 

IJCRT2207027 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org a248 
 

 

6.53 6.6 6.73

4.66
4.26

6.26

0

1

2

3

4

5

6

7

8

PIR-MET+MH BLR+MH MH

 Pre VAS  Post VAS

 
Figure 1:Comparison of VAS scores of PIR-MET,BLR technique and MH group 
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Figure 2: Comparison of knee ROM scores of  PIR-MET; BLR technique and MH group 

 

Inter and Intra Group Comparison of Vas 

Figure 3: Comparison of WOMAC scores of PIR-MET, BLR and MH group 
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Table 3: Multiple Comparison of PIR-MET,BLR and MH Groups 

Outcome 

 

Measure 

Group^ Effect 

 

size* 

Group^ Effect 

 

size** 

Group^ Effect 

 

size** 
PIR- 

 
MET 

BLR PIR- 

 
MET 

MH BLR MH 

VAS  

4.66 

±0.71 

 

4.26 

±0.82 

 
 

0.52 

 

4.66 

±0.71 

 

6.26 

±0.78 

 
 

-2.14 

 

4.26 

±0.82 

 

6.26 

±0.78 

 
 

-2.49 

ROM@  

42.86 

±3.17 

 

41.4 

±2.95 

 
 

0.47 

 

42.86 

±3.17 

 

52.36 

±2.63 

 
 

-3.26 

 

41.4 

±2.95 

 

52.36 

±2.63 

 
 

-3.92 

WOMAC 

 

Score 

 

34.33 

±2.38 

 

33.2 

±3.14 

 
 

0.40 

 

34.33 

±2.38 

 

37.7 

±1.62 

 
 

-1.65 

 

33.2 

±3.14 

 

37.7 

±1.62 

 
 

-1.80 

 

 
^Mean & standard deviation; Post hoc(Tukey) test (*no significant difference=p>0.05; **significant difference 

 

=p<0.05);Effect size(Cohen’sd)=Small–0.2,Medium–0.5,Large->0.8;@Degree 

 

RESULTS: 

The demographic details at baseline were analysed and found to be homogenous (age, height, weight, 

BMI, gender) with p>0.05 (Table 1). Pre-intervention inter group comparison of  VAS , ROM  and 

WOMAC score among the groups revealed no significant differences (p>0.05) in VAS (p=0.71) ,ROM 

(p=0.25) and WOMAC score (p=0.01) (Table 1). Intra group comparison using paired t-test shows 

significant difference (p<0.05) in VAS ,ROM and WOMAC score of PIR-MET and BLR groups 

(p=0.0001) whereas the MH group did not show significant differences in VAS (p=0.02), ROM 

(p=0.40) and WOMAC score (p=0.08) (Table 2) (Figure 1, 2). Post-intervention inter group comparison 

of VAS ,ROM and WOMAC score among groups shows significant difference (p<0.05) in VAS,ROM 

and WOMAC  (p=0.0001) (Table1). Further, Post hoc analysis were used for multiple comparison 

which shows greater significant improvement (p<0.05) in BLR group with large effect size (d>0.8) 

compared to PIR-MET and MH group in VAS ,ROM and WOMAC scores. Comparison between PIR-

MET and BLR groups shows no significant difference (p>0.05) however, BLR groups shows greater 

improvements compared to the PIR-MET groups in VAS, ROM and WOMAC scores with medium 

effect size (Table 3). Comparison of MH group with PIR-MET and BLR group shows significant 

difference (p<0.05) in VAS ,ROM and WOMAC score (p=0.000) with large effect size (Table 3). 

 

 

 

 

 

http://www.ijcrt.org/


www.ijcrt.org                                                       © 2022 IJCRT | Volume 10, Issue 7 July 2022 | ISSN: 2320-2882 

IJCRT2207027 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org a250 
 

     DISCUSSION: 

The study provided a controlled evaluation of a single session of PIR-MET and Mulligan’s BLR 

technique on its effects to pain, hamstring flexibility and physical function in knee OA participants. The 

finding shows that a single session PIR-MET intervention as well as BLR leads to significant 

improvement in pain, hamstring flexibility and functional outcome compared to control intervention 

(MH+ conventional stretching). However, it was found that BLR resulted in statistically significant and 

clinically greater improvement compared to PIR-MET and control intervention. 

The study included a group of knee OA individuals average aged 56.06±4.91 years, predominance of 

male 43.33% (PIR-MET group-43.33%; BLR group-53.33%; MH group-60%) with height of 

163.24±5.90 cm, weight of 72.57±5.19 kg and BMI 27.29 ±2.03 kg/m2 represents the characteristic of 

individuals likely to be affected with knee OA. It was also found that the tibiofemoral joint was often 

affected (PIR-MET group – 66.66%; BLR group-66.66% and MH group – 73.33%) following with the 

patellofemoral joint (PIR-MET group – 20%; BLR group –20% and MH group–13.33%) and 

involvement of both the joint (PIR-MET group – 13.33%; BLR group – 13.33%and MH group –

13.33%) respectively. 

 

VAS scores of PIR-MET and BLR group were positively change from baseline scores to post 

intervention scores which was not seen in MH group. PIR-MET group shows 1.87cm decrement in pain 

intensity which was in accordance with previous study observed after 6 weeks intervention.23 BLR 

group show 2.34cm decreased in pain intensity whereas the MH group (control) shows only 0.47cm 

which was not of clinically significant importance. The positive reduction in VAS scores of PIR-MET 

and BLR shows that both the single interventions were capable of reducing pain related to knee OA. 

But, it would require a complete treatment approach to determine any beneficial effect of PIR-MET and 

BLR technique that might contribute on pain. 

The study observed significantly increased hamstring flexibility in AKE test following PIR-MET and 

BLR technique, but not in the MH group. The PIR-MET groups shows 8.97 degree reduction in knee 

flexion ROM which was in accordance with an earlier study which provided MET for 6 weeks.6BLR 

technique group demonstrated 11.76 degree reduction in knee flexion ROM which had similar previous 

finding.16 Reduction in knee flexion ROM in MH group was not clinically significant importance. A few 

literature available on the single session of MET were also found to have contradictory results to our 

findings. A previous study on healthy asymptomatic participants with hamstring tightness claimed that 

application of single session MET procedure did not show biomechanical changes in hamstring muscle 

apart from creating stretch tolerance.24 Another study on healthy young women treated with 10 sessions 

MET show similar effect with traditional stretching on restoring hamstring flexibility. 21This study did 

not observe any significant effect of moist heat alone on pain or hamstring flexibility but it may have 

complimentary positive effects of PIR-MET and BLR technique.21 

WOMAC scores of PIR-MET and BLR group were positively changed from baseline scores to post 

intervention scores which was not seen in MH group. The PIR-MET group shows 3.9 points reduction 

in pre and post intervention scores. While BLR showed 7.46 points reduction which was clinically 

significant. While the MH group showed negligible difference of 0.8.  

MET involving isometric contraction of muscles stimulate the proprioceptors of muscle fibres which 

might produce pain relief via pain gate control theory. It involves voluntary contraction of patient 

muscle in a precisely controlled direction, at varying levels of intensity, against a distinctly executed 

counter applied by the operator. Immediately following an isometric contraction, a muscle in hypertonic 

state could be lengthen passively to a new resting length.10,11 This theory might explain how there were 

changes in pain and hamstring flexibility after PIR-MET and thus improved function.11Mulligan’s BLR 

technique involves hip flexion results in caudal loading of lumbosacral nerve roots and sciatic nerve in 

the pelvis which has unloaded cranially during hip extension .Flexion of hip joint during BLR lead to 

lumbar flexion and further open the intervertebral foramina and the central canal which facilitates the 

neural structure to move caudally. Such neural structure movements could diffuse intraneural oedema 

thereby restoring the pressure gradients and relieving neural hypoxia. This improvement in neural 

mechanics would be probably the mechanism of improvement in pain after BLR techniques.8 Decrease 
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in knee flexion in AKE test may be due to temporary change in viscoelastic property22of hamstring 

muscles as a result of PIR-MET or BLR technique. 

As per our knowledge this study was the second which compared the immediate effects of single session 

post isometric relaxation muscle energy technique and Mulligan’s bent leg raise technique on improving 

pain, hamstring flexibility. Previous Study conducted by Priyanka Patel, Dr.Ratan Khuman (2014) 

showed increased flexibility, ROM of hamstring muscle and pain immediately after the MET and BLR 

interventions.15Our study showed the same results with improved flexibility, functional outcome 

(WOMAC) and reduced pain. We used WOMAC questionnaire to assess the effects of interventions i.e. 

BLR and PIR-MET on pain, stiffness and physical functions on  OA knee participants and know the 

statistical as well as clinical significance between the above interventions. Our study did not show much 

inter group significance between PIR-MET and BLR groups as seen in the previous. One of the major 

limitations of the study was that short term and long term effectiveness of following changes on pain, 

hamstring flexibility and functional scales after the single interventions have not been investigated.  

CONCLUSION: 

 The results of this study show that a single session of Post Isometric Relaxation Muscle Energy 

Technique as well as Mulligan’s Bent Leg Raise Technique along with moist heat are effective in 

reducing pain, improving hamstring flexibility and functions in knee osteoarthritis participants. It was 

evident that the Mulligan’s Bent Leg Raise technique along with moist heat was the most effective 

compared to Post Isometric Relaxation Muscle Energy Technique with moist heat or moist heat alone in 

reducing pain, improving hamstring flexibility and functional outcome in knee osteoarthritis 

participants. 
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