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Abstract : Background: chronic low back dysfunction (CLBD) has direct and great influence 

on psychological, physical and socioeconomic aspects of the person’s life. Myofascial release 

technique (MFR) is a form of soft tissue therapy used to treat somatic dysfunction and 

accompanying pain and restriction of motion. Positional release technique (PRT) is an indirect 

osteopathic treatment technique. Purpose: this study was conducted to investigate the effect of 

PRT, MFR and conventional physical therapy treatment on pain intensity level, spinal 

mobility and functional disabilities level in patients with CLBD. Also, to compare the effect 

among PRT, MFR and conventional physical therapy treatment on pain intensity level, spinal 

mobility and functional disabilities level in patients with CLBD. Methods: Forty two patients 

from both genders were diagnosed as CLBD, aged from 40 to 60 years. Assigned randomly 

into three groups, each group consisted of 14 patients. Control group C with mean age, 

weight, height and BMI of 51.21±6.98, 72.85±6.19, 171.57±5.95 and 24.86±3.030 

respectively received conventional physical therapy program. Group B with mean age, 

weight, height and BMI of 49.35±7.36, 72.64±6.42, 171.57±5.95 and 24.78±3.064 received 

conventional physical therapy program and PRT.  Group A with mean age, weight, height 

and BMI of 49.35±6.23, 72.28±6.99, 171.57±5.95, and 24.65±3.176 respectively received 

conventional physical therapy program and MFR technique.Sessions were conducted three 

days / week every other day for 12 sessions. Pain intensity level was measured by Visual 

Analogue Scale, Lumbar range of motion (ROM) was measured by the modified Schober 

technique and the finger tip-to-floor technique and finally functional disability level was 

measured by Oswestery Low Back Pain Disability Questionnaire. Measurements were 

conducted pre-treatment and post-treatment. Results: showedthat, there was a significant 

differences between pre and post treatment within each group A, B and C for pain intensity 

level, lumbar ROM and functional disability level (p<0.05).There was no statistical significant 

differences between A and B in pain intensity level, lumbar ROM, and functional disability 

level (p<0.05). There was statistical significant differences between A and C in pain intensity 

level, lumbar ROM, and functional disability level (p<0.05).There was statistical significant 

differences between B and C in pain intensity level and lumbar ROM but there was no 

statistical significant differences in functional disability level (p<0.05). Conclusion: There is 

no significant difference between PRT and MFR in reducing pain, increasing the range of 

motion and functional disability in patients with CLBD. 
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Introduction 

Sixty to eighty percent of people suffer at least one episode of Low back pain (LBP) sometime in their 

lives. Whilst many recover regardless of the treatment they are given. A minority of patients seems resistant to 

treatment and develops chronic pain and disability.
1
 

Low back dysfunction (LBD) refers to an alteration of spinal joint position, motion characteristics 

and/or related palpable paraspinal soft tissue changes with symptoms varying with physical activity. It includes 

any abnormality in the function of the back, describing pain from innervated structures of the back.
2
 

Low back dysfunction is not a diagnosis. It is a symptom that tends to occur in association with wide 

variety of musculoskeletal disorders3.Up to 85% of LBD with no definite etiology was classified as non-

specific LBD or idiopathic LBD because it does not relate to specific anatomical abnormality.
1
 

Low back dysfunction lasting for more than three months is more difficult to treat and the outcome is 

less certain. Despite an increasing number of clinical and basic research studies in this field, the underlying 

mechanism and pathophysiology are still uncertain.
4
 

In Egypt, gradually shifting from agriculture to an industrial era, LBD is one of the leading causes for 

seeking health care providers.  It is one of the most common reasons of absenteeism from work, resulting in 

high costs in terms of expenditure on diagnosis and treatment and in days lost from work 
5
 

There are many factors causing LBD. These factors may come from excessive loads to normal spinal 

structures or from normal loads to a spine with abnormal structures. The loads transmitted to the spine can be 

influenced by posture, body mechanics, trunk strength as well as flexibility in addition to strength of the 

muscles of the pelvic girdle and lower extremities.
3
 

It is common to find stiffness and reduced lumbar range of movement (ROM) in clinical presentations 

of LBD with a limited ability to perform flexion of the trunk.
6
 

A number of systemic reviews have shown that manual therapy; the skilled application of manual 

forces to the joint structures, provides effective results in treatment of musculoskeletal pain 
7
 

Positional release technique (PRT) is an indirect osteopathic treatment technique (also known as strain 

counter-strain), whereby dysfunctional joints and their muscle are moved away from their restrictive barrier into 

position of ease in the treatment of both musculoskeletal 
8
 and visceral dysfunctions.

9
 

The application of positional release technique for somatic dysfunction requires a practitioner to first 

palpate a tender point in the soft tissues. The patient's limb is then moved in such a way that the pain associated 

with pressure on the tender points is reduced by at least 70 percent to find position of ease.
10

  

Reported that the minimum period which required holding a position of ease is 90 seconds, and 

suggested that the shortening or "folding-over" of aberrant tissue in positional release achieves its therapeutic 

modifications via both proprioceptive and nociceptive mechanisms
11

. 

Myofascial release (MFR) is a therapeutic treatment that uses gentle pressure and stretching to facilitate 

the release of fascial restrictions caused by accidents, injury, stress, repetitive use, and traumatic or surgical 

scarring 
12

. 

Myofascial release is a form of soft tissue therapy used to treat somatic dysfunction and accompanying 

pain and restriction of motion. This is accomplished by relaxing contracted muscles, increasing circulation, 

increasing venous and lymphatic drainage.
13

 

Until recently, it was believed that low back dysfunction was not a problem in "underdeveloped 

countries," but recent evidence clearly shows that its incidence in such countries is similar to that in the 

"developed" world and that when back pain clinics are made available, local people flock to them for treatment. 

It is a universal problem. Moreover, it is often impossible to be accurate about the source of the pain, as most 

demonstrable pathology is also visible in the symptom-free population.
14

 

http://en.wikipedia.org/wiki/Soft_tissue_therapy
http://en.wikipedia.org/wiki/Somatic_dysfunction
http://en.wikipedia.org/wiki/Lymph
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The variety of patient populations addressed in this special issue highlights the diversity of conditions 

for which manual physical therapy should play a role in evidence-based patient management.  Like many 

aspects of practice, however, there appear to be barriers hindering the integration of the evidence supporting 

manual therapy into the decision-making processes of practicing clinicians
15

. These barriers need to be 

identified and dismantled. Recent research has questioned the validity of many theories underlying manual 

therapy.  Yet evidence for the effectiveness of manual therapy is also prevalent. 
16

 

So, the purpose of this study was to investigate the effect of MFR, PRT and conventional physical 

therapy treatment on pain intensity level, spinal mobility and functional disabilities level in patients with 

chronic low back dysfunction (CLBD). Also, to compare the difference between effect of MFR, PRT and 

conventional physical therapy treatment on pain intensity level, spinal mobility and functional disabilities level 

in patients with CLBD 

Materials and Methods 

Design of Study 

Pretest-posttest control group design was conducted. Forty two patients of both genders with CLBD 

were randomly assigned into three groups with fourteen subjects in each one.  

Subjects  

Forty two patients (30 males and 12 females) diagnosed as CLBD participated in this study. They were 

recruited from Helwan hospital outpatient clinic.  Their age ranged from 40 to 60 years. Each patient signed 

written approached consent form (Appendix I). They were assigned randomly into three groups: 

Group C (Conventional Physical Therapy) 

Fourteen patients received conventional physical therapy treatment 
18,19

. Sessions were conducted three 

days / week every other day for 12 sessions. 

Group B (PRT) 

Fourteen patients received PRT and conventional physical therapy treatment 
18,19

. Sessions were 

conducted three days / week every other day for 12 sessions 

Group A (MFR) 

Fourteen patients received MFR and conventional physical therapy treatment 
18,19,20

. Sessions were 

conducted three days / week every other day for 12 sessions 

Selection of Subject 

Inclusion Criteria 

Patients from both gender participated in this study: 

1. Patients were diagnosed as CLBD based on referral from     orthopedic surgeon who was responsible for the 

diagnosis of cases based on clinical and radiographic examinations. 

2. Patient’s age ranged from 40 to 60 years old. 

3. Body mass index ranged from 25 -29.9 ( kg/m²) 

4. Patients with CLBD for more than three months
21

. 

5. Patients with moderate disability (20-40%) determined by Oswestery Low Back Pain Disability 

Questionnaire
22

. 

Exclusion Criteria 

1. Patients with any previous back surgery. 

2. Neurologic symptoms.  
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3. Patients with spondylolisthesis or hip arthrosis. 

4. Symptoms of vertigo or dizziness. 

5. Patients with congenital musculoskeletal disorders. 

6. Cardiopulmonary disease with decreased activity tolerance. 

Instrumentation and Tool 

A. Measurement Instrumentation 

1. Visual analogue scale (VAS). 

It was used for measurement of pain intensity level pre and post treatment in patients with CLBD, 

Appendix II. To evaluate the pain intensity the subjects were asked to mark where the pain would be classified 

on the scale where 0 represents the least possible pain level and 10 represents the maximum possible pain 

intensity. This scale was represented as a 10-cm line. The value of pain level was then estimated as the 

measured in distance between 0 and the respondent's mark, 73,119.VAS can give a valid and reliable data for 

chronic pain. In a study to compare the responsiveness of the McGill pain questionnaire with the VAS, although 

the McGill pain questionnaire is sufficiently sensitive to detect the differences among different methods to 

relieve pain, the authors found that the VAS or the numerical rating scale are quicker, simpler to administrator, 

easier to translate into other languages and the VAS is more responsive to clinical changes than the McGill pain 

questionnaire 
23

. 

2. The oswestery low back pain disability questionnaire 

It was used to measure patient's functional disabilities level 85, appendix III. It consists of ten 

questions including the daily functional disability, each question includes six choices, and the patient would 

select the best one which describes his disability. The maximum score is 50 divides as follow, each question 

take 5, the first statement takes 0, and the sixth statement takes 5. The maximum score in this study was 45, 

because the sex life item would be omitted 
19

. It is valid and reliable tool. It consists of ten multiple choice 

questions for back pain, patient selected one sentence out of six that best describe his pain, Higher scores 

indicated great pain. Many measures had been used to assess the functional disability of CLBD patients, but it 

was found that Oswestry Low Back Pain Disability Questionnaire is confined to the disability, according to the 

world health organization definition of disability. It was reported that high scores indicate greater disability
22

. 

translated the Oswestery Low Back Pain Disability Questionnaire into Arabic and validated it for assessing 

low back pain in Arab population. They found the Arabic version of Oswestery Low Back Pain Disability 

Questionnaire is more reliable and valid for Arab population
24

, Appendix IV. 

3. The modified schober technique. 

It was used to measure the lumbar flexion and extension and the finger tip-to-floor technique was used 

to measure the lateral trunk flexion. It is a valid and reliable method for measuring the ROM in patients with 

CLBD 25.  

4. The finger tip-to-floor technique 

  The finger tip-to-floor technique was used to measure the lateral trunk flexion.It is a valid and reliable 

method for measuring the ROM in patients with CLBD 
25

. 

5. The height, weight and body mass index 

The height and weight measured and body mass index (BMI) calculated by dividing a person’s weight in 

kilograms by the square of their height in meters 
26

.    

B. Treatment Instrumentation 

InfraredRadiation 

It was used as a form of heat. Its model was 2004/2N. The device has a power of 400w, voltage of 203v 
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and frequency of 50/60Hz 

27
 

Procedures 

 Initially, the purpose of this study and procedures of measurement and treatment were explained by 

researcher to each patient. Each patient signed written approached consent form (Appendix I). Weight (Kg) and 

height (Cm) were recorded for each subject before starting treatment.  

Results 

Statistical analysis was conducted using SPSS for windows, version 18 (SPSS, Inc., Chicago, IL). The 

current test involved two independent variables. The first one was the (tested group); between subjects factor 

which had three levels (group A received MFR and conventional physical therapy treatment, group B received 

PRT and conventional physical therapy treatment and group C received conventional physical therapy 

treatment). The second one was the (training periods); within subject factor which had two levels (pre, post). In 

addition, this test involved six tested dependent variables (ROM of lumbar flexion, extension, right side 

bending, left side bending, pain, and oswestry scale). Accordingly, 3×2 mixed design MANOVA was used to 

compare the tested variables of interest at different tested groups and measuring periods. With the initial alpha 

level set at 0.05.  

Prior to final analysis, data were screened for normality assumption, homogeneity of variance, and 

presence of extreme scores. This exploration was done as a pre-requisite for parametric calculations of the 

analysis of difference. 

Descriptive analysis using histograms with the normal distribution curve showed that the data were 

normally distributed and not violates the parametric assumption for each of the measured dependent variables. 

Additionally, testing for the homogeneity of covariance revealed that there was no significant difference with p 

values of > 0.05. The box and whiskers plots of each of the tested variables after removal of the outliers were 

done. All these findings allowed the researchers to conduct parametric analysis. 

3×2 mixed design MANOVA 

Statistical analysis using 3x2 mixed design MANOVA indicated that there were significant effects of 

the tested group (the first independent variable) on the all tested dependent variables; ROM of lumbar flexion, 

extension, right side bending, left side bending, pain, and oswestry scale (F=3.031, P=0.003*). In addition, there 

were significant effects of the measuring periods (the second independent variable) on the tested dependent 

variables(F=144.747, P=0.0001*). Also, the interaction between the two independent variables was significant, 

which indicates that the effect of the tested group (first independent variable) on the dependent variables was 

influenced by the measuring periods (second independent variable) (F=12.64, P=0.0001*) as shown in table(1). 

Table (1): The 3x2 mixed design Multivariate Analysis of Variance (MANOVA) for all dependent 

variables at different measuring periods between both groups. 

Source of Variation F-value P-value 

Groups  3.031 0.003* 

Measuring periods 144.747 0.0001* 

Interaction 12.64 0.0001* 

*Significant at alpha level <0.05. 

Demographic Data 

Forty tow patients aged between 40-60 years participated in the study. They were random assigned into 

three groups, each group consist of 12 patients with values of age, weight, height and BMI as follow  
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Age  

From table (2) and figure (1 ), the mean values of age were (49.35±6.23, 49.35±7.36 and 51.21±6.98) for group 

A, group B and group C respectively. 

Weight 

From table ( 2) and figure (2 ), the mean values of weight were (72.28±6.99, 72.64±6.42, 72.85±6.19) for group 

A, group B and group C respectively. 

Height 

From table (2 ) and figure (3 ), the mean values of age were (171.57±5.95, 171.57±5.95, 171.57±5.95) for group 

A, group B and group C respectively. 

BMI 

From table (2) and figure (4), the mean values of BMI were (24.65±3.176, 24.78 ± 3.064,24.86±3.030) 

for group A, group B and group C respectively. 

As indicated by the One WayAnalysis of Variance (ANOVA), there were no significant differences 

(p>0.05) in the mean values of age, weight, height and BMI among the tested groups (Table 1). 

Table (2). Demographic data of subjects for group (A),group (B)and group (C) . 

Variables  
Group A 

(Mean ±SD) 

Group B  

(Mean ±SD) 

Group C 

(Mean ±SD) 

F-

value 

P-

value 

Level of 

significant 

Age (years) 49.35±6.23 49.35±7.36 51.21±6.98 0.340 0.714 NS 

Weight 

(kg) 
72.28±6.99 72.64±6.42 72.85±6.19 0.027 0.973 NS 

Height 

(cm) 
171.57±5.95 171.57±5.95 171.57±5.95 0.000 1.00 NS 

BMI(kg/m2 
24.65±3.176  24.78±3.064 24.86±3.030 

0.022 0.614 NS 

*Significant at alpha level <0.05, SD: standard deviation, S: significance, NS: non-significant, kg: kilograms, 

BMI: body mass index, kg/m²: kilogram on meter square, CM: centimeter, P: alpha level  

 

 

 

 

 

 

 

 

 

 

Figure (1): Mean values of age for A, B and C. 
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Figure (2): Mean values of weight for A, B and C.  

 

Figure (3): Mean values of height for A, B and C. 

 

 

 

 

 

 

 

 

Figure (4): Mean values of BMI for A, B and C. 
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A. Range of Motion for Lumbar Flexion Pre and Post Treatment 

1-Within Group 

As presented in table (3) and illustrated in figure (5), the mean value of ROM of lumber flexion for 

group A at the entry of study (pre) was 7.92 ±1.54 and increases to 9.92±1.54 after 12 session of intervention. 

Multiple pairwise comparison tests (Post hoc tests) revealed that there was significant increase of ROM of 

lumbar flexion at post treatment compared to pre-treatment (P-value =0.0001*).Also, the mean value for group 

B at the entry of study was 8.35 ±2.06 and increases to9.78 ±1.71after 12 sessions. Multiple pairwise 

comparison tests (Post hoc tests) revealed that there was significant increase of ROM of lumbar flexion at post 

treatment in comparing to pre-treatment (P-value =0.0001*).Moreover, the mean value for group C at the entry 

of study was6.92±1.54 and increases to 7.71 ±1.38 12 sessions. Multiple pairwise comparison tests (Post hoc 

tests) revealed that there was significant increase of ROM of lumbar flexion at post-treatment in compared to 

pre-treatment (P-value =0.0001*).  

Table (3).Range of motion for lumbar flexion pre and post treatment in group (A), (B) and (C). 

ROM of lumbar 

flexion 

Group A 

(Mean ±SD) 
Group B  

(Mean ±SD) 

Group C 

(Mean ±SD) 

Pre 7.92 ±1.54 8.35 ±2.06 6.92±1.54 

Post 9.92 ±1.54 9.78 ±1.71 7.71 ±1.38 

% of change 8.72% 6.12% 3.60% 

SD: standard deviation., : increase., %: percentage ., 

2- Among Groups 

As presented in table (4) and (5) and illustrated in figure (5), Multiple pairwise comparison tests (Post 

hoc tests) revealed that the mean values of ROM of lumber flexion "pre" treatment among (group A versus B), 

(group A versus C) and (group B versus C) showed no significant differences with (P=1.00, P=0.404, and 

P=0.106) respectively. Multiple pairwise comparison tests (Post hoc tests) revealed that there was no significant 

difference of the mean values of ROM of lumber flexion "post" treatment between (group A versus B) with 

(p=1.00). while, there was significant difference among  (group A versus C), and (group B versus C) with 

(P=0.002* and P=0.003*) respectively and this significant increase in favor of group B and group A than group 

C. Additionally, there was no statistical significant difference between group A and group B while there was 

clinical difference in favor to group B.  

Table (4).Multiple pairwise comparisons between pre and post treatment values for ROM of lumbar 

flexion at group A, B and C. 

 

 

*Significant at alpha level <0.05., Vs.: versus.  

Table (5).Multiple pairwise comparison tests (Post hoc tests) for the ROM of lumbar flexion at group A, 

B and C at pre and post treatment periods 

*Significant at alpha level <0.05., Vs.: versus.  

Pre Vs. post Group A Group B Group C 

F-value 415.165 415.165 415.165 

p-value 0.0001* 0.0001* 0.0001* 

 Group A Vs. group B Group A Vs.  group C Group B Vs.  group C 

Pre 1.00 0.404 0.106 

Post 1.00 0.002* 0.003* 
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Figure (5): Mean values of ROM of lumbar flexion pre and post-treatment for groupA, B and C. 

B. Range of Motion for Lumbar Extension Pre and Post Treatment 

1-Within Group 

As presented in table (6) andillustrated in figure (6), the mean value of ROM of lumber extension for 

group A at the entry of study (pre) was 3.28 ±0.99 and increases to 5.28 ±0.99 after 12 sessions. Multiple 

pairwise comparison tests (Post hoc tests) revealed that there was significant increase of ROM of lumbar 

extension at post treatment in comparing to pre-treatment (P-value =0.0001*). Also, the mean value for group B 

at the entry of study was 4.85 ±1.35 and increases to5.42 ±1.0112 sessions. Multiple pairwise comparison tests 

(Post hoc tests) revealed that there was significant increase of ROM of lumbar extension at post treatment in 

compare to pre-treatment (P-value =0.0001*).Moreover, the mean value for group C at the entry of study 

was3.07±0.86 and increases to 3.85 ±0.91 after 12 sessions. Multiple pairwise comparison tests (Post hoc tests) 

revealed that there was significant increase of ROM of lumbar extension at post-treatment in compared to pre-

treatment (P-value =0.0001*). 

Table (6).Range of motion for lumbar extension  pre and post treatment in group A, B and C. 

 

 

 

 

 

SD: standard deviation., : increase., %: percentage . 

2- Among Groups 

As presented in table (7) and (8) andillustrated in figure (6), Multiple pairwise comparison tests (Post 

hoc tests) revealed that the mean values ROM of lumber extension "pre" treatment among (group A versus B), 

(group A versus C) and (group B versus C) showed no significant differences with (P=0.913, P=0.519, and 

P=0.06) respectively. Multiple pairwise comparison tests (Post hoc tests) revealed that there was no significant 

difference of the mean values ROM of lumber extension of "post" treatment between (group A versus B) with 

(p=1.00). While, there was significant difference among (group A versus C), and (group B versus C) with 
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group C. Additionally, there was no statistical significant difference between group A and group B while there 

was clinical difference in favor to group A. 

Table (7).Multiple pairwise comparisons between pre and post treatment values for ROM of lumbar 

extension  at group A, B and C. 

 

 

 

*Significant at alpha level <0.05., Vs.: versus.  

Table (8).Multiple pairwise comparison tests (Post hoc tests) for the ROM of lumbar extension at group 

A, B and C at pre and post treatment periods 

*Significant at alpha level <0.05., Vs.: versus.  

 

Figure (6): Mean values of ROM of lumbar extension pre and post-treatment for group A, B and C. 

C.  Range of Motion for Lumbar of Right Side Bending Pre and Post Treatment 

1-Within Group 

As presented in table (9) and illustrated in figure (7), the mean value of lumbar of right side bending 

for group A at the entry of study (pre) was 48.78±1.36 and decreases to 46.64 ±1.54after 12 sessions. Multiple 

pairwise comparison tests (Post hoc tests) revealed that there was significant increase of ROM of lumbar right 

side bending at post treatment in comparing to pre-treatment (P-value =0.0001*). Also, the mean value for 

group B at the entry of study was 47.92 ±1.38 and decreases to46.5 ±1.16 after 12 sessions. Multiple pairwise 

comparison tests (Post hoc tests) revealed that there was significant increase of ROM of lumbar right side 

bending at post treatment in compare to pre-treatment (P-value =0.0001*).Moreover, the mean value for group 

C at the entry of study was48.92±0.82 and decreases to 48.07 ±0.82 after 12 sessions. Multiple pairwise 

comparison tests (Post hoc tests) revealed that there was significant increase of ROM of lumbar right side 

bending at post-treatment in compared to pre-treatment (P-value =0.0001*). 
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Table (9).Range of motion for lumbar right side bending pre and post treatment in group A, B and C. 

 

 

 

 

 

SD: standard deviation.,  :  decrease., %: percentage . 

2- Among Groups 

As presented in table (10) and (11) and illustrated in figure (7), Multiple pairwise comparison tests 

(Post hoc tests) revealed that the mean values of  ROM of lumbar right side bending "pre" treatment among 

(group A versus B), (group A versus C) and (group B versus C) showed no significant differences with 

(P=0.213,  P=1.00,  and P=0.11) respectively. Multiple pairwise comparison tests (Post hoc tests) revealed that 

there was no significant difference of the mean values of ROM of lumbar right side bending "post" treatment 

between (group A versus B) with (p=1.00). while, there was significant difference among (group A versus C), 

and (group B versus C) with (P=0.01* and P=0.004*) respectively and this significant reduction in favor of 

group B and group A than group C. Additionally, there was no statistical significant difference between group 

A and group B while there was clinical difference in favor to group B. 

Table (10).Multiple pairwise comparisons between pre and post treatment values for ROM of right side 

bending  at group A, B and C. 

 

*Significant at alpha level <0.05., Vs.: versus.  

Table (11).Multiple pairwise comparison tests (Post hoc tests) for the ROM of right side bending  at 

group A, B and C at pre and post treatment periods 

 

 

*Significant at alpha level <0.05., Vs.: versus.  

 

Figure (7): Mean values of ROM of right side bending pre and post-treatment for group A, B and C. 
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D. Range of Motion for Lumbar Left Side Bending Pre and Post Treatment  

1-Within group 

As presented in table (12) and illustrated in figure (8), the mean value of ROM of lumber left side 

bending for group A at the entry of study (pre) was 48.78±1.36 and decreases to 46.64 ±1.54 after 12 sessions. 

Multiple pairwise comparison tests (Post hoc tests) revealed that there was significant increase of ROM of 

lumbar left side bending at post treatment in comparing to pre-treatment (P-value =0.0001*). Also, the mean 

value for group B at the entry of study was 47.92 ±1.38 and decreases to46.5 ±1.16 after 12 sessions. Multiple 

pairwise comparison tests (Post hoc tests) revealed that there was significant increase of ROM of lumbar left 

side bending at post treatment in compare to pre-treatment (P-value =0.0001*).Moreover, the mean value for 

group C at the entry of study was48.92±0.82 and decreases to 48.07 ±0.82 after 12 sessions. Multiple pairwise 

comparison tests (Post hoc tests) revealed that there was significant increase of ROM of lumbar left side 

bending at post-treatment in compared to pre-treatment (P-value =0.0001*).  

Table (12).Range of motion for lumbar left side bendingpre and post treatment in group A, B and C. 

 

 

 

 

 

SD: standard deviation.,    : decrease., %: percentage . 

2- Among groups 

As presented in table (13) and (14) and illustrated in figure (8), Multiple pairwise comparison tests 

(Post hoc tests) revealed that the mean values of ROM of lumbar left side bending "pre" treatment among 

(group A versus B), (group A versus C) and (group B versus C) showed no significant differences with 

(P=0.213, P=1.00, and P=0.11) respectively. Multiple pairwise comparison tests (Post hoc tests) revealed that 

there was no significant difference of the mean values of ROM of lumbar left side bending "post" treatment 

between (group A versus B) with (p=1.00).while, there was significant difference among (group A versus C) 

and (group B versus C) with (P=0.01* and P=0.004*) respectively and this significant reduction in favor of 

group B and group A than group C. Additionally, there was no statistical significant difference between group 

A and group B while there was clinical difference in favor to group B. 

Table (13).Multiple pairwise comparisons between pre and post treatment values for ROM of left side 

bending  at group A, B and C. 

 

 

*Significant at alpha level <0.05., Vs.: versus.  

 

 

 

 

ROM of left side 

bending 
Group A (Mean ±SD) Group B  (Mean ±SD) 

Group C 

(Mean ±SD) 

Pre 48.78±1.36 47.92 ±1.38 48.92±0.82 

Post 46.64 ±1.54 46.5 ±1.16 48.07 ±0.82 

% of change 4.38% 2.96% 1.73% 

Pre Vs. post Group A Group B Group C 

F-value 520.542 520.542 520.542 

p-value 0.0001* 0.0001* 0.0001* 
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Table (14).Multiple pairwise comparison tests (Post hoc tests) for the ROM of left side bending  at group 

A, B and C at pre and post treatment periods 

 

 

 

*Significant at alpha level <0.05., Vs.: versus.  

  

Figure (8): Mean values of ROM of left side bending pre and post-treatment for group A, B and C. 

I. Pain Intensity Level 

1-Within Group 

As presented in table (15) and illustrated in figure (9), the mean value of pain level for group A at the 

entry of study (pre) was 7.92 ±0.82 and decreased to 5.92 ±0.82 after 12 sessions. Multiple pairwise comparison 

tests (Post hoc tests) revealed that there was significant decreased of pain level at post treatment in comparing 

to pre-treatment (P-value =0.0001*). Also, the mean value for group B at the entry of study was 7.14 ±1.09 and 

decreased to5.35 ±0.84 after 12 sessions. Multiple pairwise comparison tests (Post hoc tests) revealed that there 

was significant decrease of pain level at post treatment in comparing to pre-treatment (P-value 

=0.0001*).Moreover, the mean value for group C at the entry of study was7.92±0.82 and decreased to 7.14 

±0.86 after 12 sessions. Multiple pairwise comparison tests (Post hoc tests) revealed that there was significant 

decreased of pain level at post-treatment in compared to pre-treatment (P-value =0.0001*). 

Table (15). Pain level pre and post treatment in group A, B and C. 
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Post 5.92 ±0.82 5.35 ±0.84 7.14 ±0.86 

% of change 25.25% 25.07% 9.84% 
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2- Among Groups 

As presented in table (16) and (17) and illustrated in figure (9), Multiple pairwise comparison tests (Post 

hoc tests) revealed that the mean values of Pain level "pre" treatment between (group A versus B), (group A 

versus C) and (group B versus C) showed no significant differences with (P=0.092, P=1.000, and P=0.092) 

respectively. Multiple pairwise comparison tests (Post hoc tests) revealed that there was no significant 

difference of the mean values of Pain level "post" treatment between (group A versus B) with (p=0.244).while, 

there was significant difference among (group A versus C), and (group B versus C) with (P=0.001* and 

P=0.0001*) respectively and this significant reduction in favor of group B and group  A than group C. 

Additionally, there was no statistical significant difference between group A and group B while there was 

clinical difference in favor to group B. 

Table (16).Multiple pairwise comparisons between pre and post treatment values for pain level  at group 

A, B and C. 

*Significant at alpha level <0.05., Vs.: versus.  

Table (17).Multiple pairwise comparison tests (Post hoc tests) for the  pain  at group A, B and C at pre 

and post treatment periods 

*Significant at alpha level <0.05., Vs.: versus.  

 

Figure (9): Mean values of pain pre and post-treatment for group A, B and C. 

Disability Scale Score  

1-Within Group 

As presented in table (18) and illustratedin figure (10), the mean value of disability scale score for 

group A at the entry of study (pre) was 33.07 ±5.66 and decreases to 23.71 ±4.68after 12 sessions. Multiple 

pairwise comparison tests (Post hoc tests) revealed that there was significant increase of disability scale score at 
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post treatment in comparing to pre-treatment (P-value =0.0001*). Also, the mean value for group B at the entry 

of study was 35.85 ±2.87 and decreases to24.42 ±6.52 after 12 sessions. Multiple pairwise comparison tests 

(Post hoc tests) revealed that there was significant increase of disability scale score at post treatment in 

comparing to pre-treatment (P-value =0.0001*).Moreover, the mean value for group C at the entry of study 

was33±3.11 and decreases to 29.07 ±3.09 after 12 sessions. Multiple pairwise comparison tests (Post hoc tests) 

revealed that there was significant decrease of disability scale score at post-treatment in compared to pre-

treatment (P-value =0.0001*). 

Table (18) Disability Scale Score pre and post treatment in group A, B and C. 

  

 

 

 

 

SD: standard deviation.,    : decrease., %: percentage . 

2- Among Groups 

As presented in table (19) and (20) and illustrated in figure (10), Multiple pairwise comparison tests 

(Post hoc tests) revealed that the mean values of disability scale score "pre" treatment (group A versus B), 

(group A versus C) and (group B versus C) showed no significant differences with (P=0.237, P=1.00, and 

P=0.215) respectively. Multiple pairwise comparison tests (Post hoc tests) revealed that there was no significant 

difference of the mean values of disability scale score "post" treatment between (group A versus B) and (group 

B versus C) with (p=1.00 and P=0.054) respectively. Additionally, there was no statistical significant difference 

between group A and group B while there was clinical difference in favor to group A.Also, there was no 

statistical significant difference between group B and group C while there was clinical difference in favor to 

group B. While, there was significant difference between (group A versus C) with (P=0.021*) and this 

significant reduction in favor of group A than group C.  

Table (19).Multiple pairwise comparisons between pre and post treatment values for disability scale 

score at group A, B and C. 

*Significant at alpha level <0.05., Vs.: versus.  

Table (20).Multiple pairwise comparison tests (Post hoc tests) for disability scale score at group A, B and 

C at pre and post treatment periods 

*Significant at alpha level <0.05., Vs.: versus.  

disability scale 

score 

Group A 

(Mean ±SD) 
Group B  

(Mean ±SD) 

Group C 

(Mean ±SD) 

Pre 33.07±5.66 35.85 ±2.87 33±3.11 

Post 23.71 ±4.68 24.42 ±6.52 29.07 ±3.09 

% of change 
28.3% 31.88% 11.9% 

Pre Vs. post Group A Group B Group C 

F-value 180.588 180.588 180.588 

p-value 0.0001* 0.0001* 0.001* 

 Group A Vs. group B Group A Vs.  group C Group B Vs.  group C 

Pre 0.237 1.00 0.215 

Post 1.00 0.021* 0.054 
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Figure (10): Mean values of disability scale score pre and post-treatment for group A, B and C 

Discussion 

Chronic low back dysfunction is one of the most common causes of inappropriate back function. PRT 

and MFR have been reported to be effective in the treatment of patients with CLBD. This study was conducted 

to investigate the effect of MFR, PRT and conventional physical therapy treatment on pain intensity level, 

spinal mobility and functional disabilities level in patients with CLBD. Also, to compare the difference between 

effect of MFR, PRT and conventional physical therapy treatment on pain intensity level, spinal mobility and 

functional disabilities level in patients with CLBD. 

Forty two (30 male and 12 female) patients with CLBD diagnosed by orthopedist with continuous 

duration of complaining more than 3 months, their age ranged from 40 to 60 years. Patients were randomly 

assigned into three groups. 

Group (C) consisted of 14 patients. They received conventional physical therapy treatment which 

included (infrared radiation, therapeutic exercise). Sessions were conducted three days / week every other day 

for 12 sessions.  

Group (B) consisted of 14 patients. They received traditional physical therapy treatment and PRT. 

Sessions were conducted three days / week every other day for 12 sessions. 

Group (A) consisted of 14 patients. They received traditional physical therapy treatment and MFR. 

Sessions were conducted three days / week every other day for 12 sessions. 

The application of physical therapy program to three groups showed significant improvement in pain, 

functional disability and lumbar ROM (flexion, extension, right side bending and left side bending) that were 

measured before and after treatment in each group. pain intensity level was measured by VAS, functional 

disabilities level were measured by Oswestry Low Back Pain Disability Questionnaire and lumbar ROM was 

measured by the modified schober technique and the finger tip-to-floor technique was used to measure the 

lateral trunk flexion. 

The results of this study showed that all the three programs were effective in reducing pain intensity 

level, functional disability and improving lumbar ROM.    

Regarding MFR results of group (A), the current study revealed that there was a statistically significant 

improvement in pain intensity level, function disability and lumbar ROM within group (A). In comparison 

between groups there was no statistical significant difference in pain intensity level, function disability level 

and lumbar ROM (group A versus B). But there was statistical significant difference in pain intensity level, 

function disability level and lumbar ROM in group A than group C. 

The results of this work were supported similar study done by 
28

 who found that MFR was effective in 

cases of masticatory myofascial pain dysfunction syndrome; he found that the treatment of temporalis trigger 
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points using MFR was extremely effective and completely resolved the jaw pain complaint. 

Also, results were confirmed also similar study by 
29

 who used trigger points pressure and followed it 

by stretching exercises in one group, for the treatment of myofascial pain dysfunction syndrome of the neck and 

upper back muscles. Treatment sessions were for five days. The other group was given exercises only. The pain 

intensity has been reduced significantly after the treatment sessions in both groups in favor of the first group.  

Also, the results were in line with 
30

 who compared the effect of pressure release, Phonophoresis and 

ultrasonic in patients with upper trapezius latent myofascial trigger point (MTP). Pain intensity, pain pressure 

threshold (PPT), and active cervical lateral flexion range of motion were assessed in 6 sessions. All 3 treatment 

groups showed decreases in pain and PPT and an increase in cervical lateral flexion range of motion compared 

with the control group. Both Phonophoresis and pressure release techniques showed more significant 

therapeutic effects than ultrasound. They concluded that all 3 treatments used in this study were effective for 

treating MTP. 

Our findings supported by 
31

 who investigated the effect of manual pressure release on TrPs in the 

upper trapezius muscle; they found that 60 seconds of pressure release produced significant immediate 

decreases in sensitivity of TrPs and an increase of cervical ROM. Furthermore, the effect size in the treatment 

group was large, suggesting a strong clinical effect. The results suggested that pressure release is an effective 

therapy for TrPs in the upper trapezius.  

Also, the results were in consistent with 
32

 who compared the effect pressure release with transverse 

friction massage and found a significant reduction in pain intensity for both groups but no difference between 

the groups. However, no conclusion regarding medium to long-term effectiveness can be drawn as the only 

outcomes measurement was immediately after treatment. He also reviewed the evidence for manual therapies in 

the treatment of MTrPs, and concluded that although a number of studies demonstrate statistically significant 

reductions in pain scores and pressure sensitivity, the current evidence neither supported nor refused 

effectiveness beyond placebo. 

Also, the results were in line with 
33

 who compared stretching exercise with manual therapy on non-

specific neck pain and disability. Measurements were done after 4 weeks and 12 weeks, and there were 

significant improvements in both groups in neck pain and disability with no difference between both groups. 

They concluded that low-cost stretching exercises can be recommended in the first instance as an appropriate 

therapy intervention to relieve pain, at least for the short-term treatment. 

Also, the results come in agreement with 
34

 whoinvestigated the effect of MFR and spray stretch 

techniques on the lumbar and pelvic posture in chronic mechanical LBP; patients were divided into four groups. 

Patients received MFR, spray and stretch technique and a combination of both in three investigated groups 

respectively. Patients in the control group received electric heating pad, which was also given in the three 

treatment groups following each intervention. The dependant variables were the pain complaint, active ROM of 

the forward bending and rotation of the trunk. For all of the dependant variables, the combination of both 

techniques; MFR and spray stretch technique had the greatest effect than each technique alone. It was also 

concluded that each of these techniques alone was very valuable in the management of mechanical LBP, but 

MFR had greater effect than the spray stretch technique in improving ROM and reducing pain in these patients. 

In contrast, 
35

 stated that pressure release therapy provides alternative treatments using either low 

pressure (pain threshold) and longer duration (90s) or high pressure (the average of pain threshold and pain 

tolerance) and shorter duration (30 s) for immediate pain relief. His results suggested that therapeutic 

combination of hot pack, range of motion exercise, stretch with spray, interferential current and myofascial 

release showed the largest reduction in pain and increasing cervical ROM. 

In addition, 
36

  compared the effects of MFR with isometric contract-relaxes techniques on hip flexion. 

Significant increases in ROM were seen after MFR treatment but these increases were not significantly different 

than isometric contract-relax techniques.  

Also, the results were in consistent with 
37

 who used conservative care for three case studies of shoulder 

impingement syndrome in tennis racquetball players; they were treated with subscapularismyofascial treatment 

using weekly sessions followed by therapeutic stretching. Patients had painful limited range of motion of 
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shoulder abduction and internal rotation before the treatment sessions. Significant improvement of pain 

intensity and range of motion was reported after 2-3 treatment sessions, and subjects had almost returned to 

painless function after the treatment sessions which were for six sessions. 

The theoretical base for the chosen MFR technique was to free barriers within the deeper layers of 

fascia and the surrounding muscle fibers 
28

. Through this process, it was believed that there would be significant 

improvement in ROM and pain 
38

 

Another study was conducted by 
39

. He found that MFR has an effect on increasing AROM and 

decreasing pain. 

A case study measured the effect of MFR on pain intensity level, trunk rotation and pulmonary function 

and found improvement in case of adult with idiopathic scoliosis 
40

. 

Another case study about female runner who had extremely chronic hamstring pain and deficit in 

flexibility in leg, she received myofascial release on her posterior leg and she had a significant reduction in pain 
41

. 
42

 investigated the comparison between the effects of kinesio tape and MFR on pain, functional disability and 

quadriceps isokinetic peak torque in patients with chondromalacia patellae. Thirty patients with age ranged 

from 15 to 30 years old participated in this study. He found that kinesio tape has more significant effect on pain 

intensity level, isokinetic quadriceps peak torque and functional ability than myofascial release.  

The results showed no statistically significant difference between groups (kinesio tape and MFR) might 

be due to number of session not enough to appear the significant of MFR or might be due to the difference of 

diseases.
 43

 investigated the efficacy of MFR added to exercises as home program versus joint mobilization 

added to the same home program in treatment of frozen shoulder by measuring pain, function, and range of 

motion. The results of this study suggested that either MFR or joint mobilizations are equally effective 

interventions for use in patients with shoulder adhesive capsulitis, except for the range of shoulder external 

rotation which was more significantly improved by the use of shoulder joint mobilization. 

From above we suggested that effect of MFR in patient with CLBD may due to general increase in 

health due to the increase in water volume (bound water) in the ground substance (nutrient and waste exchange) 

,promotion of relaxation and a sense of well-being ,elimination of general pain and discomfort ,increased 

proprioception, improved joint range of motion , improved muscle function ,improved digestion, absorption and 

elimination ,restored balance and promotion of correct posture . 

The results of group B (PRT) showed statistically significant differences in pain intensity level function 

disability and lumbar ROM within group. There was no statistical significant differences between A (MFR) and 

B (PRT) in pain intensity level, lumbar ROM, and functional disability level (p<0.05), There was statistical 

significant differences between B (PRT)  and C (control) in pain intensity level and lumbar ROM but there was 

no statistical significant differences in functional disability level (p<0.05).  

The result of PRT could be attributed to 
44

 who proposed that a nociceptive hypothesis that tissue 

damage in dysfunctional muscle can be reduced by the positional release mechanism utilized by PRT. They 

suggested that relaxation of the damaged tissues may be achieved by placing patients in a position of ease 

which may advance local perfusion of fluids (i.e. blood and lymph) and enhance the removal of sensitizing 

inflammatory mediators.  

Also, the result were confirmed by 
45

 who reported that evidence of decrease in pain and muscle tension 

in upper trapezius, which confirm the assumptions that the application of PRT seems to relieve muscle spasm 

and restore appropriate painless movement and tissue flexibility. 

Also, these finding were in agreement with 
46

 who performed a study about ilio-sacral diagnosis and 

treatment as effect of positional release and rehabilitation exercise on gluteus medius, piriformis and pubic 

symphysis on low back pain patients and found that there is significant improvement in pain and ROM. 

Furthermore, the results of this group matted with 
47

 who carried out a case report for patient with grade 

11 ankle sprain, 14 years old. The benefits were recorded by way of the analgesic effect of PRT and improving 

function. A decrease of two points on a numeric pain rating scale was reported for overall pain after two 
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months, as was, a decrease in tenderness for 10 out of 13 tender points TrPs. These analgesic effects were 

considered clinically significant, and they are suggestive of the need for more formal investigation. 

Also, these results also were supported by 
48

 who claimed that the application of PRT may be effective 

in producing hypoalgesia and decreased reactivity of TrPs in the upper trapezius in subjects with neck pain. 

Results of this study showed that effect sizes for the VAS for pain intensity between pre and post intervention 

measurement following the application of PRT technique. 

More ever, 
49

 carried out a trial on the use of positional release on iliotibial band friction syndrome and 

found that the use of positional release as a treatment modality for the athlete can experience reductions in pain 

and be capable of returning to full activity in less than three weeks from initiation of treatment, compared to an 

average of 4-6 weeks of conventional therapy. 

Also, the results were confirmed by 
50

 as he ensured evidence of increased pain free grip strength and 

decreased pain scores after PRT applied to the area of lateral epicondyle and the cervicothoracic spine.  

Furthermore, 
51

 examined the reliability, validity and effectiveness of strain counter-stain (SCS), the 

experimental design employed a convenience sample of 49 volunteers with bilateral hip tender points, he found 

significant pain decrease in both muscle groups demonstrated with the VAS at end of treatment after application 

of SCS. 

More ever, 
52

 carried out a study to investigate the effects of positional release on the symptoms 

associated with delayed onset muscle soreness (DOMS), Subjects completed VAS for the perceived pain 

ratings. Pain threshold was measured using a pressure algometer. A standard goniometer was then used to 

evaluate the extension and flexion ROM at the elbow joint, the results showed that the effects of DOMS were 

reduced with positional release. 

The previous findings were in agreement with 
53

 who found PRT was effective in treating severe 

neurological patients. PRT seemed to have a calming effect on the level of excitability within the facilitated 

segment to decrease the threshold in the facilitated segment and provide the CNS with an opportunity to 

normalize neural activity. 

These results come in agreement with) 
54

 who stated that PRT is an effective intervention for resolution 

of pain and improvement of ROM from one treatment session to the next, and at one month following discharge 

from treatment in patients who present with cervical TrPs.  

Furthermore, these results were in agreement of a randomized control trial which was performed on 30 

male and female subjects with complain of neck pain and associated unilateral upper trapezius spasm with 

interventions in the form of conventional physiotherapy and PRT, and suggested that PRT can be useful in 

alleviating the neck pain and improve the functional ability as shown in terms of VAS and Neck Disability 

Index 
55

.
 56

 showed that confirmed the assumptions that the PRT seems to relieve the muscle spasm and restore 

the appropriate painless movement and the tissue flexibility; the relaxation of tensioned muscle fiber promotes 

normalization of local vascularization and decreased pain, caused by ischemia; and the action of PRT on the 

nociceptive system can be exercised through the relaxation of the surrounding tissues and the consequent 

improvement in the vascular and interstitial movement. 

Regarding results between groups that showed no statistically significant difference in pain intensity 

level and lumbar ROM (group B versus A). 
57

 reported that after 8 sessions of intervention following 

application of (MET and PRT) in acute low back pain a randomized control trial , both groups showed that 

there was no statistically significant difference between each other and were equally effective in reducing pain 

,functional disability and increase in ROM. The results showed no statistically significant difference between 

groups (MET and PRT) might be due to number of session not enough to appear the significant or might be due 

to the stage of disease acute low back pain not chronic low back dysfunction. 

The results of the current study coincided with the results of 
58

 that showed that a gentle and passive 

technique, PRT has been advocated for the treatment of acute, subacute, and chronic somatic (whole-body) 

dysfunction for all ages. 
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Also, these results were supported by 

59
 who showed that the application of PRT may be an effective 

treatment for pain relief and to reduce resting baseline EMG signals in the upper trapezius muscle with a TrPs. 

Also, the results were in line with 
60

 who investigated the effects of manual pressure release (MPR) and 

PRT in comparison with a control group regarding pain intensity and neck active range of motion (AROM) in 

patients with myofascial pain dysfunction syndrome of the upper trapezius muscle. The study showed an 

immediate decrease in pressure pain threshold of the trapezius muscle, a reduction of muscle TrPs sensitivity 

and increase in AROM in the group B and C in comparison with control group. 

Also, these findings were consistent with 
61

 who conducted a study to compare between the efficacy of 

post isometric relaxation and PRT on pain intensity level, ROM and functional activities in patients with 

CLBD. The results revealed that there was no significant difference between PIR and PRT on pain intensity 

level, ROM and functional activities. Both PIR and PRT were shown to be effective in reducing pain intensity 

level, improving ROM and function in patients with CLBD, but no statistical significant difference was proven 

between both of them. 

Also, in agreement with our results 
62

 studied the efficacy of PRT and post isometric relaxation 

technique in treatment of patients with cervical spondylosis. The results showed that both of PRT and post 

isometric relaxation technique were effective in reducing cervical pain and functional disability. PRT were 

effective in increasing cervical ROM especially flexion motion. 

These results also were supported by 
63

 who conducted a study to compare between the effects of PRT 

and kinesio taping technique on pain intensity level, pressure pain threshold level and functional disability in 

patients with lower back myofascial pain syndrome. The results revealed that there was no significant 

difference between PRT and kinesio taping on pain intensity level, pressure pain threshold and functional 

activities. 

Also, in agreement with our results 
64

 the purpose of this study was to compare between the effect of 

stretching exercises versus PRT on pain intensity, functional neck disability and range of cervical mobility in 

patients with cervical spondylosis. The results reported that both of stretching exercises and PRT showed a 

significant improvement in pain intensity, improvement in neck functional disability and both techniques 

increased the range of cervical mobility; with no significant difference between both groups. 

Also, 
65

 reported thatseveral studies suggest PRT may reduce upper trapezius pain. Subjects with self-

reported upper trapezius stiffness and pain were randomly assigned to receive PRT or sham positioning 

treatment in a blinded study. Both sham (d = 0.40) and PRT (d =0.71) immediately reduced palpation pain  

Another study supporting this work is the study done by 
56

 evaluated the treatment of cervicobrachialgia 

by PRT. The study showed that the PRT for the treatment of patients with cervicobrachialgia has proved 

effective because it reduced the muscle tension in the upper trapezius, decreased the musculoskeletal pain and 

relieved muscle spasm. 

Also, 
66

  reported that there was significant reduction in pain as assessed by VAS where PRT helps in 

reducing tender point in the affected muscle by the mechanism of automatic resetting of the muscle spindles. 

Also, these results were supported by 
67

  who stated that PRT could be beneficial in the treatment of 

neck pain associated to unilateral upper trapezius tender points. PRT was found to produce significant pain 

relief. 

Also, in agreement with our results 
68

 investigated the effectiveness of PRT and deep transverse friction 

massage on gluteus medius trigger point. The findings of both groups showed significant improvement in 

pressure pain threshold when comparison is made within the group. 

Furthermore 260  evaluated the efficacy of osteopathic manual therapy (OMT) for patients with acute 

ankle sprain. (OMT included myofacial release, stretch and positional release). Patients in the OMT study group 

had a statistically significant improvement in edema, pain and trend toward increased ROM immediately 

following intervention with OMT. 
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In contrast, 

69
 conducted studies to investigate the effect of positional release therapy technique to 

increase hamstring flexibility, Hamstring flexibility was assessed before and after each technique by measuring 

the popliteal angle during maximal active knee extension performed in sitting, A blinded evaluator measured 

popliteal angles on digital photographs using a standard protractor. The finding suggested that the PRT 

technique is not effective to increase knee extension in healthy subjects who have decreased hamstring 

flexibility.  

In contrast, 
70

 conducted study to investigate the effect of positional release therapy technique to 

increase hamstring flexibility, Hamstring flexibility was assessed before and after each technique by measuring 

the popliteal angle during maximal active knee extension performed in sitting, A blinded evaluator measured 

popliteal angles on digital photographs using a standard protractor. The finding suggested that the PRT 

technique is not effective to increase knee extension in healthy subjects who have decreased hamstring 

flexibility.   

Also, these findings were in agreement with 
71

.  Theyreported on four case studies of patients with low 

back pain treated with PRT protocols. The authors reported improvements in the outcomes measured for 

disability levels (Oswestry Low Back Pain Disability Questionnaire) and pain (Mc Gill Pain Questionnaire) in 

all cases.   

In addition
72

 found that in a retrospective review of 20 patients suffering from chronic localized 

myofascial pain, the use of the PRT could be beneficial in reducing pain and improving function.   

Positional release technique decreases joint and muscle pain, decreases joint swelling and stiffness and 

so increase mobility and a quality of life 8 . 

Also, 
73

  conducted a study on patients were referred with a cervical sprain, neck stiffness, weakness, 

and pain, after injury due to an explosion. Treatment was included PRT for the upper trapezius muscle tender 

points. A statistically significant reduction in pain scores measured by the Numeric Pain Rating Scale, and 

increased cervical flexion strength measured by hand-held dynamometry and improved disability scores 

measured by the Neck Disability Index. 

In accordance to our results, the work of 
74

 showed that PRT for the treatment of patients with 

cervicobrachialgia has proved effective because it reduced the muscle tension in the upper trapezius and the 

results demonstrated a progressive decrease of the musculoskeletal pain in each session, with consequent 

improvement of posture and daily life activities. 

In agreement with our results the work of 
75

 comparing PRT with exercises versus exercises alone in 

patients with LBP. The results showed that pain rated on the VAS demonstrated no difference between groups 

over time and neither did any of the other measured outcomes. The only significant difference between groups 

was shown at two weeks; the patients in the PRT group showed a significant improvement compared to the 

control group. 

From all of the above, it was approved that application of PRT is effective as a treating method for 

CLBD patients owing to its analgesic effects so it helps in reducing pain and functional disability and 

improving lumbar range of motion.  

Regarding conventional physical therapy in group (C) the results revealed a statistically significant 

improvement in pain intensity level, function disability and lumbar ROM by conventional physical therapy 

(infrared radiation, therapeutic exercise) within group. But less than group (A) and group (B). 

Heat application had been proven to be effective in relieving pain, reducing muscle spasm and disability 

in acute and chronic LBP 
76

. 

Strengthening exercises for lower back muscles increased the strength of weak muscles which increased 

the stability of the spine which helped in reduction of pain intensity level 
77

. Repeated muscular contraction lead 

to activation of ergoreceptors (the ending of A delta fibers) which stimulate enkephalinergic nerve cells in the 

thalamus which decrease the pain and improve functional activities 
78

  Also, strengthening exercises influence 

the fluid dynamics of the injured area as the stasis of the fluid and alteration of the chemical environment of the 
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tissues which stimulate the nociceptor and cause reduction of pain 

79
. 

These results are in agree with the previously published results of research done by 
80

, who investigated 

trunk muscle strength and the effect of trunk muscle exercises in patients with CLBD where the patients had 

reduction in extension strength of the trunk. Trunk extensors strengthening exercises were useful for increasing 

muscle strength and improving pain intensity level in LBD patients. 

This was also supported by 
81

 who examined the effects of isolated lumbar extensor muscle exercises in 

patients with CLBD after ten weeks of exercise program. Results indicated a significant increase in isometric 

lumbar extension strength for the treatment group and a significant reduction in reported pain in patients with 

CLBD. 

Furthermore, a study conducted by 
82

 who examined the trunk extensors strength in patients with LBD 

and effect of the short-term impact of trunk extensors strengthening exercises on the same patients. Decreases in 

trunk extensors strength were important factors in CLBD, and a trunk extensors strengthening program would 

be helpful in reducing the pain. 

Both flexion and extension exercises help in relieving pain, this agreed with 83who reported that both 

the spinal flexion and extension exercises provided significant reduction in LBP severity in patients with 

CLBD. 

Also, this finding was supported by 
84

 who found that functional ability and ROM of lumbar flexion, 

extension, right side bending and left side bending improved after physical therapy treatment included strength 

and flexibility exercises because of increase muscle strength, reduction of pain, improve muscle flexibility and 

improve motor control skills.
85

 reported that increased trunk flexion ROM after flexion and extension exercises 

due to increased flexibility and mobility of the trunk. 

Dynamic strengthening exercises increased back muscle strength resulting in increased stability of 

lower back and reduced the load and strain in passive structures responsible for stability i.e. ligaments and 

joints and this improve function and ROM 
86

. 
87

 reported that improvement of patients physical activities, 

psychological status and relief of pain are responsible for decrease disability and increase ROM. 

Concerning to the functional disability level there was significant decrease of functional disability post 

treatment of the traditional treatment group.  

The functional activities in patients with chronic LBD are greatly influenced due to painful limited 

mobility of the spine and lack of strength and motor control which are guarding the patient during performance 

of the functional activities like sitting, standing and walking .The patient's functional activities improved as the 

pain decreased and the lumbar ROM increased. In addition, the exercise program aimed to increase individuals' 

confidence in the use of their spine and overcome the fear of physical activity 
88

. 

In current study the exercises program was used as strengthening exercises for back muscles and 

abdominal muscles to prevent muscular imbalance that could result from shortening of soft tissue in lumbar 

region or weakness of muscles. This exercises program was easy applicable for all patients during sessions. 

Strengthening exercises for back muscles and abdominal muscles were found to be effective in reducing 

functional disability in patients with CLBD and these results were in line with many studies which indicated 

that LBP can produce reflex muscle inhibition for paraspinal muscles to prevent movement and protect the 

structures So, strengthening of these muscles reduces pain and improves function 
89,90,91

. 

This finding also, has been supported by 
92

  who found that dynamic exercises for back and abdomen 

with stretching exercises was effective in reducing functional disability. 

Also, another study evaluated the effectiveness of 3-month high-intensity training and low-intensity 

training of isolated lumbar extensors on CLBD patients. Functional disability and back muscle strength were 

evaluated. The results showed that the two treatment programs lead to comparable improvements in all outcome 

measures. High-intensity training as well as low-intensity training of the isolated back extensors was effective 

in increasing back strength and improvement of functional disabilities of CLBD 
93

. 
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In summary, the findings of this study demonstrated that group (B) that received PRT and conventional 

physical therapy showed improvement in pain intensity level, functional disability level and lumbar ROM, 

group A that received MFR and conventional physical therapy showed improvement in pain intensity level, 

functional disability level and lumbar ROM, also group C (control) showed improvement in pain intensity level, 

functional disability level and lumbar ROM. There would be no significant difference between the effect of 

PRT and MFR on pain intensity level, lumbar ROM and functional disability level in patients with CLBD. 

There was improvement of group A(MFR) than group C (control) in pain intensity level, functional disability 

level and lumbar ROM. There was improvement of group B (PRT) than group C (control) in pain intensity level 

and lumbar ROM. There was no significant difference between the effect of group B (PRT) and group C 

(control) for function disability level. 

Conclusion 

Positional release techniquewith conventional physical therapy   is more effective than conventional 

physical therapy in reducing pain, increasing ROM (lumbar flexion, extension and lateral side bending) and 

functional disability. Myofascial release technique with conventional physical therapy is more effective than 

conventional physical therapy in reducing pain, increasing the ROM (lumbar flexion, extension and lateral side 

bending) and functional disability. Both PRT and MFR were shown to be effective in reducing pain intensity 

level, improving of spinal mobility and function level in patients within CLBD but, no statically difference was 

proven between them 

References 

1. Koes B, Assendelft W, van der Heijden G and Bouter L. Spinal manipulation for low back pain: an 

updated systematic review of randomized clinical trials. Spine,; 2002; 21:2860–73, 

2. Dvir and Keating. Trunk Extension Effort in Patients with Chronic Low Back Dysfunction. In Spine, 

2003, (28) 7: 685-686. Association,90,686-704 

3.  Rucker K, Cole A and Weinstein S. Low back pain, A symptom based approach to diagnosis and 

treatment. Butterworth Heinemann, Boston, USA, 2005 

4. Waddell G. The back pain revolution. London: Churchill Livingstone; 1998; 8:167-182,  

5.  El-Sayyad  M. Therapeutic Exercise, 4
th
 ed. Al- Hariry Comp.; Cairo, Egypt, 2006. 

6. Pfund R and Zahnd F. Differentiation Examination and Treatment of Movement Disorders in Manual 

Therapy, Elsevier Limited.; 2006; PP20, 21-28,. 

7.  Vernon H. Qualitative review of studies of manipulation induced hypoalgesia. J Manipulative 

PhysiolTher; 2000; 23:134-8,. 

8. D'Ambrogio K and Roth G. Positional Release Therapy: assessment and treatment of musculoskeletal 

dysfunction. St Louis, Missouri, USA: Mosby1997; 383-7. 

9. Weiselfish and Giammatteo S. Integrative Manual Therapy for the Autonomic Nervous System and 

Related Disorders: Utilizing Advanced Strain and Counter strain Technique; Vol.One. Berkeley, 

California, USA: North Atlantic Books, 1997. 

10. Wong, C. K., and Schauer-Alvarez, C. Effect of strain counterstrain on 

pain and strength in hip musculature. J Man Manipulative Ther, 2004; 12(4), 215- 223. 

11. Bailey, M., and Dick, L. Nociceptive considerations in treating with counterstrain. J Am, Osteopath 

Assoc,1992; 92(3), 334-341. 

12. Le Bauer A, Brtalik R and stow K. the effect of myofascial release (MFR) on an adult with idiopathic 

scoliosis. Journal of bodywork and movements therapies; 2008; 12: 356-363,. 

13. DiGiovanna, Eileen, Stanley Schiowitz and Dennis J Dowling. "Myofascial (Soft Tissue) Techniques 

(Chapter 12)". An Osteopathic Approach to Diagnosis and Treatment (Third ed.). Philadelphia, PA: 

Lippincott Williams and Wilkins.2005; pp. 80–82.  

14. Frymoyer J and Cats-Baril W. An overview of the incidences and costs of low back pain. OrthopClin 

North Am. 1991;  22:263-271 

15. Turner P and Whitfield T. Physiotherapists’ reasons for selection of treatment techniques: a cross-

national survey. Physiotherapy Theory Pract; 1999; 15: 235-246,  

16. Giles L and Muller R. Chronic spinal pain: a randomized clinical trial comparing medication, 

acupuncture, and spinal manipulation. Spine. 2003; 28:1490-1502,. 



Mohd EL Sayed Abdelkarem Ali et al /International Journal of ChemTech Research, 2017,10(2): 496-522. 519 

 

 
17. Magine R. Diagnosis and Treatment of Pain of Vertebral Origin, Taylor & Francis Group, 2006; 33-45. 

18. 115 El Naggar I, Nardin M, Sheikhzaden A, Parnianpour M and Kahanovitra N. Effects of spinal 

flexion and extension exercises on low back pain and spinal mobility in chronic mechanical low back 

pain patients. Spine;1991 ;16: 967-972,. 

19. 116 Jari P, Taru V, Markkuk and olavi A. Activation at lumbar parsapinal and abdominal muscles 

during therapeutic exercises in chronic low back pain patients. Arch of Phy. Med. and Rehab; 2004; 85 

(5): 823 - 823,2004. 

20. 117 Barnes J. How Myofascial Release Can Help Athletes Achieve Optimum Performance; MEMPHIS 

Myofascial release 2003; 202-7581. 

21. Campbell C. and Muncer J. The causes of low back pain: A network analysis. Social science and 

medicine; 2005; 60(2): 409-419.. 

22. 79 Fairbank J and Pynsent P. The oswestry disability index. Spine, 2000; 25(22): 2946-2953,. 

23. 74 Scrimshaw S, and Maher C. Responsiveness of visual analougue and McGill pain scale measures. J 

ManipPhysiolTherapu; 2001; 24(8): 501-504,. 

24. 85 Guermazi M, Mezghani M, Ghroubi S, Elleuch M, Poiraudeau S and Mrabet F. The Oswestry index 

for low back pain translated into Arabic and validated in a Arab population. Ann Readapt Med Phys. 

2005 ; Feb;48(l):l-10. 

25. 86 Perret C, Poiraudeau S, Fermanian J, Colau M, benhamou M and Revel M. Validity, reliability, and 

responsiveness of the fingertip-to-floor test. Arch Phys Med Rehabil; 2001;  82: 1566-1570,. 

26. 120 National Heart Foundation in association with the Faculty of Public Health 1. and Department of 

Health, 2007. Lightening the load: tackling overweight and obesity: a toolkit for developing local 

strategies to tackle overweight and obesity in children and adults. [Online] London: Department of 

Health. Available at: 

http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_0

73936 [Accessed May 2009]. 

27. Larson J. Heat treatments. Gale Encyclopedia of Medicine WWW.Findarticles. Com, Net, 1999. 

28. Manheim C. The myofascial release manual, 3rd ed. Grove Road, Thorofare, 2001; PP 20- 53, 108— 

130,. 

29. Hanten W, Olson S, Butts N and Nawicki A. Effectiveness of a home program of ischemic pressure 

followed by sustained stretch for treatment of myofascial trigger points. 2000;  PhysTh 80(10): 977 -

1003. 

30. Sarrafzadeh J, Ahmadi A, Yassin M. The effects of pressure release,phonophoresis of hydrocortisone, 

and ultrasound on upper trapezius latent myofascial trigger point.ArchPhys Med Rehabil.Jan; 2012; 

93(1):727,. 

31. Fryer G and Hodgson L. The effect of manual pressure release on myofascial triggers points in the 

upper trapezius muscle. J BodywMovTher9: 2005;  248-255,. 

32. Fernandez de la Penas C, Alonso-Blanco C, Fernandez-Carnero J and Miangolarra-Page J. The 

immediate effect of ischemic compression technique and transverse friction on tenderness of active and 

latent myofascial triggers points: a pilot study. J Bodywork MovTher; 2006 10:3-9,. 

33. Ylinen J, Kautiainen H, Wiren K and Hakkinen A. Stretching.exercises versus manual therapy in 

treatment of chronic neck pain, a randomized, controlled cross-over trial. J Rehabil Med,2007;  39(2): 

126-32. 

34. Sabbahi S. Effect of soft tissue mobilization on lumbar and pelvic posture in chronic mechanical low 

back pain. Bull FacPhTh, Cairo Univ 1997; 2(1): 41 - 50,. 

35. Simons D, Hong C and Simons L. Endplate potentials are common to midfibermyofascial trigger 

points. Am J Phys Med Rehabil; 2002; 81:212-22,. 

36. Hanten W and Chandler S. Effects of MFR leg pull and sagittal plane isometric contract-relax 

techniques on passive straight leg raise angle. Journal of orthopedic sports physical therapy, 1994; Sep 

20 (3). 138-44. 

37. Ingber R. Shoulder impingement syndrome in tennis racquetball players treated with 

subscapularismyofascial treatment. Arch Phys Med Reh 2000; 81: 679-82, 2000. 

38. Barnes J. Myofascial Release: The Search for Excellence,1999; 

10th Edition. Rehabilitation Services Inc,. 

39. Cirone Dawn .The effect of myofascial release on increasing active range of motion, thesis for master 

degree.1994. 



Mohd EL Sayed Abdelkarem Ali et al /International Journal of ChemTech Research, 2017,10(2): 496-522. 520 

 

 
40. Aaron L, Robert B. The effect of myofascial release on adult with idiopathic scoliosis, journal of body 

work and movement therapies 2008;12,356-363. 

41. Spinaand  Andreo. "Treatment of Proximal Hamstring Pain using Active Release technique applied to 

the Myofascial Meridian: A Case Report." Sports Performance Centers. 2009.  

42. Tawfik A. kinesiotape versus Myofascial Release in patients with chondromalacia patellae Master 

thesis, Faculty of physical therapy, Cairo University, 2015;  P 22-38 . 

43. Osama S. the combined effect of myofascial therapy and therapeutic exercises versus therapeutic 

exercises in treatment of shoulder impingement syndrome Doctorate thesis, Department of 

Musculoskeletal Disorders Faculty of Physical Therapy, Cairo University, 2013; P 22-38 ;. 

44. Bailey, M., and Dick, L. Nociceptive considerations in treating with counterstrain. J Am, Osteopath 

Assoc,1992; 92(3), 334-341. 

45. Carlos E, Payton o, Donegan-Shoaf L, and Dec K. Muscle energy technique in patients with acute low 

back pain: a pilot clinical trial. Journal of Orthopedic & Sports Physical Therapy.,2011;  33(9):502-512. 

46. Marc H. Ilio-Sacral Diagnosis and Treatment, Part Three: Gluteus Medius, Piriformis and Pubic 

Symphysis - Positional Release and Rehabilitation Exercises. 2003; Vol. 21, Issue 09,. 

47. Collins C. Physical therapy management of complex regional pain syndrome I in a 14 year-old patient 

using strain counterstrain: A case report. J Man Manipulative Ther.; 2007;15(1):25-41,. 

48. Meseguer A, Fernلndez-de-Ias-Pe  ٌ as, C., Navarro-Poza, J. L., Rodriguez-Blanco, C., and Gandia, J. 

Immediate effects of the strain-counterstrain technique in local pain evoked by tender points in the 

upper trapezius muscle. ClinChiropr, 2006;  9(3), 112-118. (). 

49. Pedowitz, R. Use of osteopathic manipulative treatment for iliotibial band friction syndrome. Journal of 

the American Osteopathic Association; 2005; 105(12):563-7. 

50. Cleland and his colleagues (2005) Cleland J, Flynn T, and Palmer J. incorporation of manual therapy 

directed at the cervicothoracic spine in patients with lateral epicondylalgia: A pilot clinical trial. J Man 

Manipulative Ther, 2005;13(3), 143-151. 

51. Wong, C., and Schauer, C. Reliability, validity and effectiveness of strain counter strain techniques. J 

Man Manipulative There,2004; 12(2), 107-112. 

52. Michael R. The Effect of Strain-Counter strain Therapy on Delayed Onset Muscle Soreness. Journal of 

osteopathic medicine; 2001; 7(2):102-124 

53. Weiselfish, S. Manual Therapy for Orthopedic and Neurologic Patients. Regional Physical Therapy, 

Hartford, Connecticut,1993. 

54. Baker R, Nasypany A, Seegmiller J and Baker J. Treatment of Acute Torticollis Using Positional 

Release Therapy: Part 2. IJATT; 2013;  18 (2). 

55. Kumaresan A and Deepthi G. Effectiveness Of Positional ReleaseTherapy In Treatment Of Trapezitis, 

international journalof pharmaceutical  science and health care issue 2012; 2,(1): 2249-5738. 

56. Kelencz C, Tarini V and Amorim C. Trapezius upper portion trigger points treatment purpose in 

positional release therapy with electromyographic analysis, North American Journal of Medical 

Sciences 2011; :3(10), 8-12. 

57. Naik P P., Anand H and Subhash K. Comparison of muscle energy technique and positional release 

therapy in acute low back pain - RCT. Indian Journal of Physiotherapy and Occupational Therapy; 

2010; 4(2):32-35,. 

58. Speicher T and David. Top 10 Positional-Release Therapy Techniques to Break the Chain of Pain, Part 

1. 2006. 

59. Saavedra f., Cordeiro M., Fernandes H., and Reis V. The influence of positional release therapy. On the 

myofascial tension upper trapezius muscle, Rev Bras Cineantropom Desempenho Hum, 2014;  

16(2):191-199. 

60. Alshawabkah S. Manual pressure release versus positional release in treatment of myothseial trigger 

points of the upper trapezius muscle , master thesis , faculty of physical therapy , cairo university; p 1-9. 

61. Samir S. Post isometric relaxation versus positional release in 

treatment of chronic low back dysfunction , Master thesis, Faculty of physical therapy, Cairo 

University,2013;  P 22-38. 

62. Abd El Alim A. Positional release technique versus post isometric  relaxation technique in treatment of 

cervical spondylosis, master thesis, Faculty of physical therapy, Cairo University 2013; pl-18. 

63. FawzyK. effects of positional release technique versus kinesio taping technique in patients with lower 

back myofascial pain syndrome Master thesis, Faculty of physical therapy, Cairo University,2014 P 22-

38 ;2014. 



Mohd EL Sayed Abdelkarem Ali et al /International Journal of ChemTech Research, 2017,10(2): 496-522. 521 

 

 
64. Amin S. Positional release technique versus stretching exercise in treatment of cervical spondylosis 

Master thesis, Faculty of physical therapy, Cairo University,2014 P 22-38. 

65. Perreault A, Kelln B, Hertel J, Pugh K and Saliba S. Short-term effects of strain counter strain in 

reducing pain in upper trapezius tender points; Athletic Training and Sports Health Care. 

2009; 1(5):214-221. 

66. SibbyG . Effectiveness of Integrated Neuromuscular Inhibitory Technique and LASER with Stretching 

in the Treatment of Upper Ti-apezius Trigger Points, Journal of Exercise Science and Physiotherapy. 

2009;  5(2): 115-12) 1. 

67. Alagesan A and Shah S. The effect of positional release therapy and taping on unilateral upper trapezius 

tender points, randomized controlled trial International Journal of Health and Pharmaceutical Sciences, 

2011 p 278 – 564. 

68. Doley.M,Warikoo D. and  ArunmozhiR. Effect of Positional Release Therapy and Deep Transverse 

Friction Massage on Gluteus Medius Trigger Point - A Comparative Study, Journal of Exercise Science 

& Physiotherapy 9(1):40 · June 2013 with 13 Reads DOI: 10.18376//2013/v9i1/67579 

69. Eisenhart A, Gaeta T and Yens D. Osteopathic Manipulative Treatment in the Emergency Department 

for Patients With Acute Ankle Injuries. J Am Osteopath Assoc.,2003; 103(9): 417-21. 

70. Trevor, B., Birmingham, Julie Kramer, Jim Lumsden, Kathy D., and Obright. Effect of positional 

release therapy technique on hamstring flexability. 2005; Volume56, 165170. 

71. Lewis H and Flynn S. Randomized controlled trial of physiotherapy compared with advice for low back 

pain. Br Med J; 2001; 329(746):708-711,. 

72. Dardzinskiand his colleagues (2000Dardzinski J, Ostrov B and Hamann L. Myofascial Pain 

Unresponsive to Standard Treatment: Successful Use of a Strain and Counterstrain Technique with 

Physical Therapy. J ClinRheumatol, 2000; 6(4), 169-174. 

73. Theresa A, Schmidt D. Effects of strain counterstrain on neck pain and disability, 2012. 

74. Alberto N. Trapezius upper portion trigger points treatment purpose in positional release therapy with 

electromyographic analysis N Am J Med Sci, 2011; 3(10): p 451-455 

75. Lewis C, Souvlis T and Sterling M. Strain-Counterstrain therapy combined with exercise is not more 

effective than exercise alone on pain and disability in people with acute low back pain: a randomized 

trial [Electronic Version]. Journal of Physiotherapy 2011, 57, 91-98. 

76. Nadler S, Steiner D, Detty S, Erasala G, Henge Hold D and Weig  K. Over height use of continuous 

low level heat wrap therapy for relief of low back pain Arch Phys Med Rehabil; 2003; 84 (3): 335-342,. 

77. Bentsen H, Lindgarde F andManthorpeR . The effect of dynamic strength back exercise and/or a home 

training program in 57-year-old women with chronic low back pain.Results of a prospective 

randomized study with a 3-year follow-up period. Spine; 1997; 22(13):1494-500. 

78. Wittink H and Michel H. Chronic pain management for physical therapist. Butterworth Heinemann, 

2002; 2
nd

ed: 50-51,. 

79. Porterifield and Derosa, (1999 

80. Handa N, Yamamoto H, Tani T, Kawakami T and Takemasa R.  The effect of trunk muscle exercises in 

patients over 40 years of age with chronic low back pain. J  OrthopSci; 2000; 5(3):210-6,. 

81. Deutsch F. Isolated lumbar strengthening in the rehabilitation of chronic low back pain. J Manipulative 

PhysiolTher. 1996; 19 (2):124-33. 

82. Bayramoglu M, Akman M, Kilinc S, Cetin N, Yavuz N and Ozker R. Isokinetic measurement of trunk 

muscle strength in women with chronic low-back pain. Am J Phys Med Rehabil.2001; 80 (9):650-5. 

83. El Naggar I, Nardin M, Sheikhzaden A, Parnianpour M and Kahanovitra N. Effects of spinal flexion 

and extension exercises on low back pain and spinal mobility in chronic mechanical low back pain 

patients. Spine;1991 ;16: 967-972,. 

84. Magnusson M, Bishop J, Hasseiquist L, Spratt K, and Pope M. Range of motion and motion pattern in 

patients with low back pain before and after rehabilitation Spine, 1998; 23(23)::2631- 2639 

85. Jari P, Taru V, Markkuk and olavi A. Activation at lumbar parsapinal and abdominal muscles during 

therapeutic exercises in chronic low back pain patients. Arch of Phy. Med. and Rehab; 2004; 85 (5): 

823 - 823,2004. 

86. Adams M, May S. and Freeman B. Effect of backward bending on lumbar intervertebral discs. Spine 

2000; 25(4): 431-437.  

87. Sullivan M, Saraf L and Riddle D. The relationship lumbar flexion to disability in patients with low 

back pain physical therapy; 2000; 80 (3): 240- 250,. 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Deutsch+FE%22%5BAuthor%5D


Mohd EL Sayed Abdelkarem Ali et al /International Journal of ChemTech Research, 2017,10(2): 496-522. 522 

 

 
88. Jemmett R. Rehabilitation of lumbar multifidus dysfunction in low back pain: strengthening versus a 

motor re-education model. Br J Sports Med;2003;  37: 91-97,. 

89. Hansen F, Bendix T, Skor P, Jensen C and Schioler H. Intensive dynamic back muscle exercises, 

conventional physiotherapy, or placebo control treatment of low back pain, a randomized observer blind 

trial. Spine; 1993; 18(1): 98- 108,. 

90. Hides J, Stroke M, Saide, M, Jull G, and Cooper D. Evidence of lumbar multifidus muscle wasting 

ipsilateral to symptoms in patients with acute/sub-acute low back pain. Spine; 1994: 19(2): 165-172. 

91. Champans S. Exercise program- Do they really work? The chiropractic report 1997; 311(6): 1-7. 

92. Johannson, F., Remvig, L., Kryger, P., Back, P., and Warming, S., Lybeck, K., Dreyer, V., and Larsen, 

L. Exercises for chronic low back pain: a clinical trial. JOSPT,1995;  22 (2): 52-59. 

93. Helmhout P, Harts C, Staal J, Candel M and de Bie R.  Comparison of a high-intensity and a low-

intensity lumbar extensor training program as minimal intervention treatment in low back pain: a 

randomized trial. Eur Spine J.13(6):537-47, 2004. 

 

 

***** 

 

 

 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Helmhout+PH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Harts+CC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Staal+JB%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Candel+MJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22de+Bie+RA%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Eur%20Spine%20J.');

