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  ABSTRACT 

 

 
BACKGROUND: Low back pain is a highly prevalent health problem that is 

associated with enormous costs worldwide. In developed countries, episodes 

of back pain are a leading cause of work absence, accounting for over 25% 

of all conditions involving days away from work. About 90% of the patients 

with low back pain will receive the diagnosis ‘non-specific low back pain’ 

(NSLBP).The overall global prevalence for WRMSDs is 20%-30% and the 

region more often reported to be affected was the low back. The use of 

various non-pharmacological and non-invasive methods such as exercise, 

mobilization, and manipulation is well known in LBP treatment. Core 

stability exercise is a common exercise modality in the treatment of LBP.  

Core stability exercises improve the strength of deep muscles of trunk and 

low back disability with NSLBP. Myofascial release technique is another 

method among the possible management options in the treatment of chronic 

musculoskeletal pain. It has been demonstrated that myofascial release 

technique produces a significant improvement in both pain and disability. 

lack of structural change in nonspecific LBP, it can limit daily activities and 

cause temporary or permanent inability to work. Nonspecific LBP is caused 

by postural deviations. The characteristics of nonspecific LPB are heavy 

pain, worsening with exertion especially in the afternoon, relieved with rest, 

absence of neurological and muscle contraction, and antalgic posture, 

associated with inactivity and poor posture. Therefore main purpose of this 

study is to compare the effectiveness between MFR techniques and 

stretching tech with home based strengthening program in non-specific low 

back pain for covid 19 warriors. AIMS AND OBJECTIVES: To compare the 

effectiveness between MFR Versus Stretching with home based 

strengthening exercise program in non-specific low back pain for covid 19 

worriers. METHODOLOGY: 40 patients with non-specific low back pain 

were randomly selected according to inclusion and exclusion criteria and 



divide into two groups – Group A: MFR with home based strengthening 

exercise program, Group B: stretching with home based strengthening 

exercise program. RESULT: In our study both the group showed statistical 

significant but while comparing the group treated with MFR techniques  

showed significant effect on reducing the scores of our both the outcome 

measures (VAS & OLBPDQ) than the group treated with stretching 

exercises.. CONCLUSION: This study conclude that MFR techniques with 

home based strengthening exercise is more effective while comparing with 

stretching with home based strengthening exercise for non-specific back 

pain of COVID-19 warriors. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



INTRODUCTION 

 

Low back pain is a highly prevalent health problem that is associated with 

enormous costs worldwide1, 2, 3. In developed countries, episodes of back 

pain are a leading cause of work absence, accounting for over 25% of all 

conditions involving days away from work4,5. About 90% of the patients with 

low back pain will receive the diagnosis ‘non-specific low back pain’ (NSLBP), 

a term that signifies that no specific pathology or disease process has been 

identified by the clinician. Although pain improves rapidly in the first month 

with a typical episode of NSLBP, low levels of pain may continue for many 

months6. 

  

Work-related musculoskeletal disorders (WMSDs) are common in jobs 

requiring manual handling, heavy lifting, and/or repetitive motions7 WMSDs 

are frequent among health care professionals due to patient handling and 

transfers 8. 

Musculoskeletal disorders are present in 48% of work-related disorders and 

diseases among patients visiting a general practitioner.9 Work-related 

musculoskeletal disorders10 (WRMSDs) arise from repetitive work activities 

that normally are not hazardous, which become hazardous when the tissue 

loading exceeds its anatomical and physiological limits.11 These situations 

often lead to development of overuse syndromes, persistence of symptoms 

thus becoming recurrent and/or chronic.12 Tissue healing never actually 

gets accomplished since re-injury occurs due to repeated exposure to 

occupational risk factors.13 The physical ergonomic features of work 

frequently cited as risk factors for MSDs include rapid work pace and 

repetitive motion, forceful exertions, non-neutral body postures, and 

vibration.14 The overall global prevalence for WRMSDs is 20%-30% and the 

region more often reported to be affected was the low back.15 According to 

the world health organization (WHO) technical report, the management of 

WRMSDs determine to a largest possible extent the global productivity and 

work performance of working-age adults.16 Prevalence of WRMSDs had been 



previously reported for children,17 general adult population,18 industrial 

workers,19 computer professionals and lately though among healthcare 

professionals.20 Studies reported prevalence of WRMSDs among nurses,21 

physical therapists,22 physicians,23 surgeons,24 and dentists.25 

 

Approximately 84% of people are reported to have an experience of back 

pain in their life time1). Although there is no obvious cause of low back 

pain, 90% of patients have been experienced back pain without certain 

pathology, referred to as non-specific low back pain (NSLBP)26,27 .  

Non-specific low back pain (NSLBP) is the most widespread form of LBP.28 

NSLBP is called LBP without recognizable specific underlying pathology.29 

The prevalence and burden of LBP increases with aging.30 This situation is 

more common and complex in elderly people.31,32 Because of the changes in 

fascia structures, dysfunction of deep muscles of back and trunk is common 

in chronic LBP.33,34 Injuries of low back are mostly caused from the 

superficial back line (SBL).10 The SBL contains the plantar fascia, 

gastrocnemius muscles, hamstring muscles, sacrolumbar fascia, erector 

spinae muscles and epicranial fascia.35 The deep muscles of back and trunk 

are attached to the superficial back line via thoracolumbar fascia.36 These 

deep muscles and fascia of the trunk form a continuous musculofascial 

corset-like system.33,37.  

It is recommended for patients with NSLBP to remain physically active, as 

long periods of inactivity will adversely affect recovery45,46. A variety of 

different types of exercise have been explored to treat CLBP (chronic low 

back pain), including low-to-moderate intensity aerobic exercise47,48, high 

intensity aerobic exercise 49,50, core stabilization and muscular strength 

exercises 51,52 and flexibility programmes53,54. However, the most effective 

form of exercise as a method of rehabilitation for NSCLBP is unknown 55 

reflecting its complexity49 and more research is required 56. Physical activity 

(PA) to increase aerobic capacity and muscular strength, especially of the 

lumbar extensor muscles, is important for patients with CLBP in assisting 

them to complete activities of daily living57. However, different exercises have 



been found to result in varying levels of effectiveness in reducing lower back 

pain58. In addition, too much or too little PA can be associated with low back 

pain suggesting that PA as an intervention for low back pain is complex.59 

  

Exercise therapy is considered as one of the most effective treatments for 

CNSLBP61,62. Lumbar stabilization exercises have been shown to provide 

normal stability and coordination in lumbar muscles64-68. According to the  

 

However, McGill has designed exercises in lumbo-pelvic region, based on the 

global muscle stabilization, in order to increase stability and coordination of 

the trunk muscles without any load on lumbar spine and to improve the 

function of the anterior, posterior, and lateral lumbar muscles65,68 . Effects 

of stabilization exercises on pain, functional disability and lumbo-pelvic 

muscle function have been investigated in some studies68,77 . These 

exercises are thought to increase the lumbar muscles function and improve 

pain and disability 70,72,74,75,77 . However, in some studies, a similar effect 

has been observed performing a non-specific exercise training68,69.  

 

Additionally, conventional physiotherapy exercises seem to increase the 

flexibility and strength in anterior or posterior lumbar muscles and improve 

the muscles function in patients with low back pain with a minimum load 

on the lumbar spine and more often are used to alleviate muscle spasm and 

pain70-74. Despite this abundance of studies of different exercise training on 

low back pain, a few of study is known about the effects of McGill 

stabilization exercises compared with other exercises training68.  

It can be divided into five categories: viscerogenic (e.g. abdominal diseases), 

vascular (e.g. abdominal aortic aneurysm), psychogenic (psychological factor 

inducing pain), neurogenic (nervous system injury), spondylogenic (e.g. disc 

herniation and osteoarthritis) 7. 

LBP caused by musculoskeletal disorder can be congenital,degenerative, 

inflammatory, infectious, malignant, and mechanical postural. 

 



Mechanical - or nonspecific - LBP is the most commonly reported by the 

population. The human body has a center of gravity, which keeps the 

balance between muscles and bones to maintain the integrity of structures 

and protect them against injury, in any position - standing, sitting or laying 

down. Despite the lack of structural change in nonspecific LBP, it can limit 

daily activities and cause temporary or permanent inability to work, being 

one of the main causes of absence at work in the Western world 1. The 

incidence of nonspecific LBP is higher in workers subjected to heavy 

physical exertion, such as weight lifting, repetitive movements, and frequent 

static postures 9,10.  

In literature, the nonspecific LBP prevalence is higher in females 11,12,13. 

Some authors believe that the risks are higher in women than in men 

because of anatomical and functional peculiarities that, combined, may 

facilitate the emergence of low back pain. Women have lower height, less 

muscle mass and bone density, greater joint fragility, and lower adaptation 

to physical exertion 14. Furthermore, the sum of the burden imposed by 

housekeeping increases this risk 15. Therefore, almost all individuals have 

episodes of nonspecific LBP, and all age groups are considered at risk. 

Habitual or professional postures (remaining in a standing or sitting position 

for long periods of time), obesity, pendulous abdomen, visceroptosis, vicious 

foot, and muscle masses not sufficiently developed are all contributing 

factors to postural distortions.  

In a systematic review, the authors concluded that none of the 

abnormalities identified by magnetic resonance imaging - such as reduction 

of disk space, degeneration or even herniated disc - was related to the cause 

of LBP, as these abnormalities were also present in asymptomatic 

individuals and did not coincide with the development of LBP 19,20. 

 

 

Therefore main purpose of this study to compare the effectiveness between 

MFR technique and stretching with home based strengthening program in 

nonspecific low back pain for covid 19 warriors. 

 



 

METHODOLOGY 
 
 
 

In this comparative study 40 patients with nonspecific low back pain 

were randomly selected according to inclusion and exclusion criteria and 

divide into two groups – Group A: MFR with home based strengthening 

exercise program , Group B: stretching with home based strengthening 

exercise program.  All patients participates in the study after voluntarily 

signed consent form. Study is held in Pacific institute of medical science, 

Udaipur for16 Weeks (30 minutes per day, 5days in a week.) 

 

 

OUTCOME MEASURES 
 

1. VISUAL ANALOGUE SCALE 

2. OLBPD QUESTIONNAIRE  
 

 

  
 

INCLUSION CRITERIA 

a)  Both Male and female patients. 

b) Age of 20-50 years 
c) Diagnosed with LBP 

 

 
EXCLUSION CRITERIA 

a) Neurological problems 

b) Cardiovascular symptoms 
c) Infections 

d) History of spinal fracture or spinal surgery 

e) Spondylolisthesis 
f) Any systemic disease or TB of spine 

g) Metal Implant in spine  

h) Carcinoma 

 
 

 
PROCEDURE 

 



40 Patients with LBP subjects were randomly selected based on  inclusion 

and exclusion criteria. Then divided into 2 groups Group A &Group B (20 

subjects each group). 

Subjects of Group A (20 subjects) received MFR with home based exercise 

program e and group B consist of 20 subjects who received Stretching  with 

home based strengthening exercise program. 

All the subjects were informed that they are under the experiment and prior 

constant of subject was sought before assessment. All the subjects’ regimen 

including exercise level. Our study period was30 minutes per day 5 session/ 

week, total of 16weeks. 

 

  Group A 

MFR WITH HOME BASED STRENGTHENING EXERCISE 

PROGRAM 



 

 

       FIGURE 1. QL RELEASE                      

FIGURE 2. ELBOW GLIDING 

FIGURE 3 . ERECTOR SPINE 

FRICTION          

                           

 GROUP B:  

STRETCHING WITH HOME  

 

 

BASED STRENGTHENING EXERCISE PROGRAM 

 

• Hamstring Stretch 

• Piriformis Stretch 

• Knee to chest stretch 

• Child Pose 

• Cobra stretch 

• Quadriceps stretch 

 

 

 

 

       



HOME BASED STRENTHNING EXERCISE  

 

1. Cat- Camel exercise. 

2. Bridges. 

3. Pelvic tilts. 

4. SLR 

5. Side Lying Abduction  

6. Knee to chest 

 

 

 

 

 

 

 

                                                  

 

 

 

 

 

 

 

 

 

 

 

 

 



DATA ANALYSIS 

Mean Standard deviation paired‘t’ test and unpaired‘t’ test performed for 

analysis of pre and post data evaluation within and between groups. 

RESULTS & DATA INTERPRETATION 

 

Analyses of pre and post test scores within and between the groups 

are tabulated with intervention of the result of the study. 

Demographic data of mean value of age of participants  

                                   

TABLE 1 

A. WITHIN GROUPS: 
GROUP A  

              **Significant   

 

 

 

 

 

 

 

 

VAS  N Mean 

 

SD Std. 

Error 

Mean 

Mean 

Diff 

df t P 

 

   Pre-

test 
 

 
20 

 
7.15 

 
0.875 

 
0.1956 

 

 

 
4.25 

 

 

 

 
19 

 

 

 

 
22.7574 

 

 

 
<0.0001** 

 

Post-

test 
 

 
20 

 
2.9 
 

 
0.788 

 
0.1762 



Graph 1  

 

INTERPRETATION:  The above table and graph shows the comparison of 

score for the VAS score within group A.  

 

TABLE 2 GROUP A 

**Significant   

 

 

 

 

 

 

0

1

2

3

4

5

6

7

8

   Pre-test Post-test

OLBPDQ N Mean 
 

SD Std. 
Error 

Mean 

Mean 
Diff 

df t p 

 
   Pre-

test 

 

 
20 

 

 
27.05 

 

 
541.0 

 

 
0.7415 

 

 

 
 

 

11.35 

 
 

 
 

 

19 

 

 
 

 

13.5012 

 
 

 

<0.0001** 

 
Post-test 

 

 
20 

 
15.7 

 
314.0 

 

 
0.567 

 



Graph 2  

 

 

INTERPRETATION:  

The above table and graph shows the comparison of score for OLBPDQ 

within group A.   

 

 

 

 

 

TABLE 3 

   GROUP B 

 

**Significant   

0

5

10

15

20

25

30

   Pre-test Post-test

VAS  N Mean 

 

SD Std. 

Error 
Mean 

Mean 

Diff 

df t p 

 

   Pre-

test 
 

 

20 

 

 
6.05 

 
0.825 

 
 
0.1956 

 

 

 
2.05 

 

 

 

 

 
19 

 

 

 

 
17.9673 

 

 

 
<0.0001** 

 

Post-
test 

 

 

20 

 
4.0 

 
0.725 

 
0.1762 



Graph 3 

 

 

INTERPRETATION:  

The above table and graph shows the comparison of score for the VAS 

within group B.   

 

 

TABLE -4 

GROUP B 

**Significant   

Graph 4 

 

0

1

2

3

4

5

6

7

   Pre-test Post-test

OLBPDQ N Mean 

 

SD Std. 

Error 
Mean 

Mean 

Diff 

df t P 

 

   Pre-
test 

 

 

20 
 

 

19.4 
 

 

 

5.2355 
 

 

 

1.1706 
 

 

 

 
 

5.5 

 
 

 

 
 

19 

 

 

 
 

9.7467 

 

 
 

<0.0001** 

 

Post-test 
 

 

20 

 

13.9 

 

3.1271 
 

 

0.6992 
 



 

 

           INTERPRETATION:  

The above table and graph shows the comparison of score for 

OLBPDQ within group B. 

 

 

 

 

B. BETWEEN THE GROUPS: 
TABLE 5 

VAS  

**Significant   

60

62

64

66

68

70

72

74

76

78

80

   Pre-test Post-test

VAS 
Post 

test 

value 

N Mean 
 

SD Std. 
Error 

Mean 

Mean 
Diff 

df t P 

 
  

Group 

A 
 

 
20 

 

 
2.9 

 
0.7254 

 

 
0.1817 

 

 
 

 

1.1 
 

 

 
 

 

38 
 

 
 

 

0.4175 

 
 

 

<0.0001** 

 

Group 

B  

 

20 

 

4.0 

 

0.788 

 

0.2062 

 
 



 

Graph 5 

 

 

 

INTERPRETATION:  

The above table and graph shows the comparison of post test score for the 

VAS between group A and group B. 

 

 

TABLE 6 

 

**Significant   

 

0
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1

1.5

2

2.5

3

3.5

4

4.5

  Group A Group B

OLBPDQ 

Post 
test 

value 

N Mean 

 

SD Std. 

Error 
Mean 

Mean 

Diff 

df t P 

 

Group A 
 

 

20 
 

 

13.9 
 

 

 

3.1271 
 

 

0.6992 
 

 

 

 
 

1.8 

 
 

 

 
 

38 

 

 

 
 

1.993 

 

 
 

<0.0001** 

 
Group B 

 

 
20 

 
15.7 

 
2.536 

 

 
0.567 

 



Graph 6 

 

 

INTERPRETATION:  

The above table and graph shows the comparison of post test score for 

OLBPDQ between group A and group B. 
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DISCUSSIONS  

The statistical analysis showed that there was a significant effect for both 

groups (p < 0.0001) which means that both treatment groups were effective 

at reducing the mean over the course period of the study. 

The primary outcome was the VAS score which was significantly decreased 

in both groups. But, there was statistically significant difference between the 

groups over time point. As secondary outcomes, the OLBPDQ score were 

significantly decreased in both groups. Considering the effects experienced 

in the clinical field, both VAS and OLBPDQ score was decrease statistically 

in-group, A which was treated with MFR techniques. 

Myofascial release technique uses mechanical pressure which can reduce 

adhesion between tissue tissues and reduce muscle fiber tension. . Applying 

pressure to the muscle belly activates the autonomic nervous system by 

stimulating the interstitial type III and IV nerve receptors that respond to 

light touch; which ends in Ruffini fascia so that it responds to pressure by 

decreasing sympathetic activity, increasing gamma motor neuron activity 

and relaxing intra-fascial smooth muscle cells. In addition, the pressure 

exerted by physiotherapists can reduce ischemia that occurs due to 

increased local blood circulation to the skin and muscles, reducing 

parasympathetic nervous activity and release relaxation hormones and 

endorphins, remove waste metabolic waste and supply oxygen.(12) 

Parasympathetic stimulation changes serotonin, cortisol, endorphins, and 

oxytocin, reducing pain perception. Furthermore, the reduction of the 

parasympathetic reflex can decrease pain sensitivity by reducing stress on 

myofascial tissues by relaxing tension in soft tissue smooth muscle. (13) 



Another study by Cathcart concluded that the myofascial release technique 

caused biomechanical changes in tissue elasticity that created increased 

tissue flexibility.(12) This increase in tissue flexibility is associated with 

increased joint area of motion. Namely, when applying manual pressure it is 

possible to elongate the sarcomere which shortens due to excessive muscle 

contraction. The occurrence of reactive hyperemia after applying ischemic 

compression causes an increased oxygen supply, decreases inflammation 

and reduces the production of nociceptive and inflammatory substances, 

thereby repairing damaged muscle fibers and increasing muscle strength 

and flexibility. (11)  

Samani and colleagues conducted a study of giving myofascial release 

technique on 30 respondents with complaints of low back pain with nucleus 

pulposus hernia conditions by comparing the effect of conventional 

physiotherapy interventions (TENS and ultrasound) with conventional 

physiotherapy intervention combined with myofascial release technique. 

They concluded that the myofascial release technique was effective in 

reducing low back pain in disc herniation. (13) Static force stretches that do 

not relieve muscle spindle activation after 8 seconds can damage the spindle 

receptors and increase the risk of muscle tension or tearing. Golgi tendon 

organ (GTO), which is located in the tendon, reacts to changes in tension in 

the Proceeding International Conference of Innovation, Science, Technology, 

Education, Children andHealth (ICISTECH) ISBN: 978-623-6089-32-3 

https://ahlimediapress.com/prosiding/index.php/icistech/ 393 muscles. If 

GTO senses excessive muscle contraction potentially damaging the 

associated soft tissue structures, excitation occurs and results in relaxation 



or contraction failure. GTO stimulation blocks the muscle spindle and 

causes muscle relaxation. This phenomenon is called autogenic inhibition. 

Autogenic inhibition can also occur if emphasis is applied to the MFR 

technique so as to stimulate GTO. When stimulation passes a certain 

threshold of stimulation, it can inhibit muscle spindle activity and reduce 

spasm. (11)  

According to Warren et al., the time needed to stretch a tissue is inversely 

proportional to the force applied. Muscle stretching is one of the advantages 

of GPR. Due to the holding of stretching positions in this technique, less 

force is required to produce gains in flexibility, thereby minimizing the risk 

of injury [28]. This lack of injury caused by GPR may also be explained by 

Hooke’s law, which postulates that the degree of deformation is equal to the 

force applied multiplied by the application time [29]. Thus, the low intensity 

eccentric isometric force applied during the sessions is compensated by the 

prolong holding of the posture, leading to more effective stretching. 

In our study both the group showed statistical significant but while 

comparing the group treated with MFR techniques  showed significant effect 

on reducing the scores of our both the outcome measures (VAS & OLBPDQ) 

than the group treated with stretching exercises.  

 

 

 

 

 

CONCLUSION 



This study conclude that MFR techniques with home based strengthening 

exercise is more effective while comparing with stretching with home based 

strengthening exercise for non-specific back pain of COVID-19 warriors. 

 

    LIMITATIONS AND RECOMMENDATIONS 

 

Limitation of the Study 

 The Study was limited due to Shorter Duration of treatment. 

 

 The Study was limited due to less number of Nonspecific(LBP) Patients 

 

 

 The Study was limited age group between 18 - 50 years. 

 

 The Study was limited to Nonspecific involvement in LBP patient. 

 

 The Study was limited on Only MFR Versus Strengthening with home 

based Strengthening Exercise program for treatment of NON-specific 

LBP Patient. 

 Only Covid-19 warriors were taken as sample 

 Recommendations – for further study  

 It may recommended that treatment Course Could be more than 16 

weeks, So that more results would be evaluated.  

 

 It may recommended that study could be done on more than 40 Non- 

Specific LBP patients. 
 

 

 It may recommended that Study Could be done on different age group. 
 

 It may be recommended that different interventions may be chosen in 

NON Specific LBP patients. 
 

 

 It may be recommended that study could be done on comparison 

between specific and non-specific LBP patients. 
 

 It may recommended that evaluation of patient’s condition may be 

taken in mid of the study duration to evaluate better results. 



 

 

 Different type of professionals may be use in further study. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  REFRENCES 



 
 

1. Maetzel A, Li L. The economic burden of low back pain: a review of 

studies published between 1996 and 2001. Best Pract Res 
ClinRheumatol 2002;16:23–30.  

2. Walker B. The prevalence of low back pain: a systematic review of the 

literature from 1966 to 1998. J Spinal Dis 2000;13:205–17.  

3. Koes B, Van Tulder M, Thomas S. Diagnosis and treatment of low 
back pain. Br Med J 2006;332:1430–4.  

4. US Bureau of Labor Statistics. Case and demographic characteristics 

2006: nonfatal occupational injuries and illnesses requiring days away 
from work.  

5. WorkCover NSW. New South Wales Workers Compensation Statistical 

Bulletin 2005/06.  
6. Pengel L, Herbert R, Maher C, Refshauge K. Acute low back pain: 

systematic review of its prognosis. Br Med J 2003;327:323–7.] 

 
7. da Costa BR, Vieira ER. Risk factors for work-related musculoskeletal 

disorders: a systematic review of recent longitudinal studies. Am J Ind 

Med 2010;53:285–323.  

8. Bork BE, Cook TM, Rosecrance JC, et al. Work-related 

musculoskeletal ]  

9. Snashall D. ABC of work-related disorders-.hazards of work. BMJ 

1996;313:161. 
10. Yassi A. Work-related musculoskeletal disorders. 

CurrOpinRheumatol 2000;12:124-30. 

11. Helliwell PS, Taylor WJ. Repetitive strain injury. Postgrad Med J 
2004;80:438-43.  

12. Tyrer SP. Repetitive strain injury. Pain Rev 1999;6:155-66.  

13.  MacKinnon SE, Novak CB. Clinical commentary: Pathogenesis 
of cumulative trauma disorder. J Hand Surg Am 1994;19:873-83.  

14. Punnett L, Wegman DH. Work-related musculoskeletal 

disorders: The epidemiological evidence and the debate. J 

ElectromyographKinesiol 2004;14:13-23.  
15.  WHO. Identification and control of work related diseases. 

Technical Report Series no. 714, World Health Organisation, Geneva, 

Switzerland, 1985. Available from: 
http://www.whqlibdoc.who.int/trs/WHO_ TRS_714.pdf. [accessed on 

2010 Oct 1].  

16.  Ramos EM, James CA, Bear-Lehman J. Children’s computer 
usage: Are they at risk of developing repetitive strain injury? Work 

2005;25:143-54.  

17.  Cole DC, Ibrahim S, Shannon HS. Predictors of work-related 
repetitive strain injuries in a population cohort. Am J Public Health 

2005;95:1233-7.  
 

 

http://www.whqlibdoc.who.int/trs/WHO_


18. Sachdev R, Mathur ML, Haldiya KR, Saiyed HN. Work-related 
health problems in salt workers of Rajasthan, India. Indian J Occup 

Environ Med 2006;10:62-4.  

19. Pinto B, Ulman S, Assi H. Prevalence of occupational diseases in 
information technology industries in Goa. Indian J Occup Environ 

Med 2004;8:30-3.  

20. Zeng Y. Review of work-related stress in mainland Chinese 

nurses. Nurs Health Sci 2009;11:90-7. 
21. Campo M, Weiser S, Koenig KL, Nordin M. Work-related 

musculoskeletal disorders in physical therapists: A prospective cohort 

study with 1-year follow-up. PhysTher 2008;88:608-19.  
22. Skjørshammer M, Hofoss D. Physician in conflict: A survey 

study of individual and work-related characteristics. Scand J Caring 

Sci 1999;13:211-6.  
23. Szeto GP, Ho P, Ting AC, Poon JT, Cheng SW, Tsang RC. 

Work-related musculoskeletal symptoms in surgeons. J OccupRehabil 

2009;19:175-84.  
24. Hayes MJ, Smith DR, Cockrell D. A systematic review of 

musculoskeletal disorders among dental professionals. Int J Dent Hyg 

2009;7:159-65.] 
25. Balagué F, Mannion AF, Pellisé F, et al.: Non-specific low back 

pain. The Lancet, 2012, 379: 482-491. 

26. Wong AY, Parent EC, Funabashi M, et al.: Do various baseline 

characteristics of transversusabdominis and lumbar multifidus 

predict clinical outcomes in nonspecific low back pain? A systematic 
review. PAIN, 2013, 154: 2589-2602.]  

27. Maher C, Underwood M, Buchbinder R. Non-specific low back 

pain. Lancet (London, England). 2017;389(10070):736–747. 
doi:10.1016/ S0140-6736(16)30970-9  

28. El-Sayed AM, Hadley C, Tessema F, Tegegn A, Cowan JA Jr., 

Galea S. Back and neck pain and psychopathology in rural sub-
Saharan Africa: evidence from the Gilgel Gibe Growth and 

Development Study, Ethiopia. Spine. 2010;35(6):684–689. 

doi:10.1097/BRS.0b013e3181b4926e 5. Hoy D, March L, Brooks P, et 
al. The global burden of low back pain: estimates from the global 

burden of disease 2010 study. Ann Rheum Dis. 2014;73(6):968–974. 

doi:10.1136/annrheumdis-2013-204428  

29. Jones LD, Pandit H, Lavy C. Back pain in the elderly: a review. 
Maturitas. 2014;78(4):258–262. doi:10.1016/j.maturitas.2014.05.004  

30. Nascimento P, Costa LOP, Araujo AC, Poitras S, Bilodeau M. 

Effectiveness of interventions for non-specific low back pain in older 
adults. A systematic review and meta-analysis. Physiotherapy. 

2019;105(2):147–162. doi:10.1016/j.physio.2018.11.004  

31. Gatton ML, Pearcy MJ, Pettet GJ, Evans JH. A three-
dimensional mathematical model of the thoracolumbar fascia and an 

estimate of its biomechanical effect. J Biomech. 2010;43(14):2792–

2797.  
 



32. Wilke J, Schleip R, Klingler W, Stecco C. The lumbodorsal fascia 
as a potential source of low back pain: a narrative review. Biomed Res 

Int. 2017;2017:5349620. 

33. Myers TW. Anatomy Trains E-Book: Myofascial Meridians for 
Manual and Movement Therapists. Elsevier Health Sciences; 2013. 

34. Barker PJ, Urquhart DM, Story IH, Fahrer M, Briggs CA. The 

middle layer of lumbar fascia and attachments to lumbar transverse 

processes: implications for segmental control and fracture. Eur Spine 
J. 2007;16(12):2232–2237. doi:10.1007/s00586-007-0502-z  

35. Barker PJ, Briggs CA. Attachments of the posterior layer of 

lumbar fascia. Spine. 1999;24(17):1757–1764. 
doi:10.1097/00007632-19990 9010-00002  

36. Jorgensen JE, Afzali T, Riis A. Effect of differentiating exercise 

guidance based on a patient’s level of low back pain in primary care: a 
mixed-methods systematic review protocol. BMJ Open. 

2018;8(1):e019742. doi:10.1136/bmjopen-2017-019742  

37. ‘O’Connell NE, Cook CE, Wand BM, Ward SP. Clinical guidelines 
for low back pain: A critical review of consensus and inconsistencies 

across three major guidelines. Best Pract Res ClinRheumatol. 

2016;30(6):968–980. doi:10.1016/j.berh.2017.05.001 

38. Hodges PW. Core stability exercise in chronic low back pain. 
OrthopClin North Am. 2003;34(2):245–254.  

39. Wang XQ, Zheng JJ, Yu ZW, et al. A meta-analysis of core 

stability exercise versus general exercise for chronic low back pain. 
PLoS One. 2012;7(12):e52082. doi:10.1371/journal.pone.0052082  

40. Kim M, Kim M, Oh S, Yoon B. The effectiveness of hollowing and 

bracing strategies with lumbar stabilization exercise in older adult 
women with nonspecific low back pain: a quasi-experimental study on 

a community-based rehabilitation. J Manipulative PhysiolTher. 

2018;41(1):1–9. doi:10.1016/j.jmpt.2017.06.012  
41. Laimi K, Makila A, Barlund E, et al. Effectiveness of myofascial 

release in treatment of chronic musculoskeletal pain: a systematic 

review.ClinRehabil.2018;32(4):440–450. 

doi:10.1177/0269215517732820  
42. Arguisuelas MD, Lison JF, Sanchez-Zuriaga D, Martinez-

Hurtado I, Domenech-Fernandez J. Effects of myofascial release in 

nonspecific chronic low back pain: a randomized clinical trial. Spine. 
2017;42 (9):627–634. doi:10.1097/BRS.0000000000001897] 

43. Bekkering, G.E.; Hendriks, H.J.; Koes, B.W.; Oostendorp, R.A.; 

Ostelo, R.W.; Thomassen, J.M.; van Tulder, M.W. Dutch 
physiotherapy guidelines for low back pain. Physiotherapy 2003, 89, 

82–96. [CrossRef]  

44. National Health Service (NHS). Back Pain. Available online: 
http://www.nhs.uk/Conditions/Back-pain/ Pages/Introduction.aspx 

(accessed on 16 October 2014). 

45. Chan, C.W.; Mok, N.W.; Yeung, E.W. Aerobic exercise training 
in addition to conventional physiotherapy for chronic low back pain: A 

randomized controlled trial. Arch. Phys. Med. Rehabil. 2011, 92, 

1681–1685. [CrossRef] [PubMed]  



46. Shnayderman, I.; Katz-Leurer, M. An aerobic walking 
programme versus muscle strengthening Programme for chronic low 

back pain: A randomized controlled trial. Clin. Rehabil. 2013, 27, 

207–214. [CrossRef] [PubMed]  
47. Chatzitheodorou, D.; Kabitsis, C.; Malliou, P.; Mougios, V. A 

pilot study of the effects of high-intensity aerobic exercise versus 

passive interventions on pain, disability, psychological strain, and 

serum cortisol concentrations in people with chronic low back pain. 
Phys. Ther. 2007, 87, 304–312. [CrossRef] [PubMed]  

48. Chatzitheodorou, D.; Mavromoustakos, S.; Milioti, S. The effect 

of exercise on adrenocortical responsiveness of patients with chronic 
low back pain, controlled for psychological strain. Clin. Rehabil. 2008, 

22, 319–328. [CrossRef] [PubMed]  

49. Inani, S.B.; Selkar, S.P. Effect of core stabilization exercises 
versus conventional exercises on pain and functional status in 

patients with non-specific low back pain: A randomized clinical trial. 

J. Back Musculoskelet. Rehabil. 2013, 26, 37–43. [PubMed] 
50. You, J.H.; Kim, S.Y.; Oh, D.W.; Chon, S.C. The effect of a novel 

core stabilization technique on managing patients with chronic low 

back pain: A randomized, controlled, experimenter-blinded study. 

Clin. Rehabil. 2014, 28, 460–469. [CrossRef] [PubMed]  
51. Gladwell, V.; Head, S.; Haggar, M.; Beneke, R. Does a program 

of pilates improve chronic non-specific low Back pain? J. Sport 

Rehabil. 2006, 15, 338–350.  
52. Masharawi, Y.; Nadaf, N. The effect of non-weight bearing 

group-exercising on females with non-specific chronic low back pain: 

A randomized single blind controlled pilot study. J. Back 
Musculoskelet. Rehabil. 2013, 26, 353–359.  

53. Hayden, J.A.; van Tulder, M.; Tomlinson, G. Systematic review: 

Strategies for using exercise therapy to improve outcomes in chronic 
low back pain. Ann. Intern. Med. 2005, 142, 776–785.   

54. Smith, J.A.; Osborn, M. Pain as an assault on the self: An 

interpretative phenomenological analysis of the psychological impact 

of chronic benign low back pain. Psychol. Health 2007, 22, 517–534.  
55. Smeets, R.; Severens, J.L.; Beelen, S.; Vlaeyen, J.W.; 

Knottnerus, J.A. More is not always better: Cost-effectiveness analysis 

of combined, single behavioral and single physical rehabilitation 
programs for chronic low back pain. Eur. J. Pain 2009, 13, 71–81.  

56.  Smith, D.; Bissell, G.; Bruce-Low, S.; Wakefield, C. The effect of 

lumbar extension training with and without pelvic stabilization on 
lumbar strength and low back pain. J. Back Musculoskelet. Rehabil. 

2011, 24, 241–249.   

57. Wai, E.K.; Rodriguez, S.; Dagenais, S.; Hall, H. Evidence 
informed management of chronic low back pain with physical activity, 

smoking cessation, and weight loss. Spine J. 2008, 8, 195–202.  

 
58. Balagué F, Mannion AF, Pellisé F, et al.: Non-specific low back 

pain. The Lancet, 2012, 379: 482-491.  



59. Wong AY, Parent EC, Funabashi M, et al.: Do various baseline 
characteristics of transversusabdominis and lumbar multifidus 

predict clinical outcomes in nonspecific low back pain? A systematic 

review. PAIN, 2013, 154: 2589-2602.  
60. George SZ, Childs JD, Teyhen DS, et al.: Rationale, design, and 

protocol for the prevention of low back pain in the military (POLM) 

trial. BMC MusculoskeletDisord, 2007, 8: 1-11.  

61. Akuthota V, Ferreiro A, Moore T, et al.: Core stability exercise 
principles. Curr Sports Med Rep, 2008, 7: 39- 44.  

62. McGill SM: Stability: from biomechanical concept to chiropractic 

practice. J Can ChiroprAssoc, 1999, 43: 75- 88.  
63. McGill SM: Low back stability: from formal description to issues 

for performance and rehabilitation. Exerc Sport Sci Rev, 2001, 29: 26-

31.  
64. Ammar TA: McGill Exercises versus Conventional Exercises in 

Chronic Low Back Pain. Life Sci J, 2012, 9: 393-397.  

65. Koumantakis GA, Watson PJ, Oldham JA: Trunk muscle 
stabilization training plus general exercise versus general exercise 

only: randomized controlled trial of patients with recurrent low back 

pain. PhysTher, 2005, 85: 209-225.  

66. Akodu A, Tella B, Olujobi O: Effect of stabilization exercise on 
pain and quality of life of patients with nonspecific chronic low back 

pain. AJPARS, 2015, 7: 7-11.  

67. Shamsi MB, Sarrafzadeh J, Jamshidi A: Comparing core 
stability and traditional trunk exercise on chronic low back pain 

patients using three functional lumbopelvic stability tests. Physiother 

Theory Pract, 2015, 31: 89- 98.  
68. Hwangbo G, Lee CW, Kim SG, et al.: The effects of trunk 

stability exercise and a combined exercise program on pain, flexibility, 

and static balance in chronic low back pain patients. J PhysTherSci, 
2015, 27: 1153-1155. 

69. Cho I, Jeon C, Lee S, et al.: Effects of lumbar stabilization 

exercise on functional disability and lumbar lordosis angle in patients 

with chronic low back pain. J PhysTherSci, 2015, 27: 1983–1985.  
70. Wang XQ, Zheng JJ, Yu ZW, et al.: A meta-analysis of core 

stability exercise versus general exercise for chronic low back pain. 

PloS one, 2012, 7: e52082.  
71. Cho HY, Kim EH, Kim J: Effects of the CORE exercise program 

on pain and active range of motion in patients with chronic low back 

pain. J PhysTherSci, 2014, 26: 1237-1240.  
72. 17.Cairns MC, Foster NE, Wright C: Randomized controlled trial 

of specific spinal stabilization exercises and conventional 

physiotherapy for recurrent low back pain. Spine, 2006, 31: 670-681.  
73. Rhee HS, Kim YH, Sung PS: A randomized controlled trial to 

determine the effect of spinal stabilization exercise intervention based 

on pain level and standing balance differences in patients with low 
back pain. Med SciMonit, 2012, 18: 174-189. 

 



74.  Mechanical Low Back Pain JOSHUA SCOTT WILL, DO; DAVID 

C. BURY, DO; and JOHN A. MILLER, DPT, Martin Army Community 

Hospital, Fort Benning, Georgia Am Fam 

Physician. 2018 Oct 1;98(7):421-428.] 

75. Hildebrandt, J., Ursin, H., Mannion, A. F., Airaksinen, O., Brox, 

J. I., Cedraschi, C., et al. (2004). European Guidelines for the 

Management of Chronic Nonspecific Low Back Pain. Berlin; 

Heideleberg: European Commission, Research Directorate-General, 

Department of Policy, Co-ordination and Strategy.  

76. O’Sullivan, P. (2005). Diagnosis and classification of chronic low 

back pain disorders: maladaptive movement and motor control 

impairments as underlying mechanism. Manual Therapy 10, 242–255. 

doi: 10.1016/j.math.2005.07.001 

77. Saragiotto, B. T., Maher, C. G., Yamato, T. P., Costa, L. O., 

Menezes Costa, L. C., Ostelo, R. W., et al. (2016). Motor control 

exercise for chronic non-specific low-back pain. Cochrane Library 

Syst. Rev. 8:CD012004. doi: 10.1002/14651858.CD012004 

78. Ruhe, A., Fejer, R., and Walker, B. (2011a). Center of pressure 

excursion as a measure of balance performance in patients with non-

specific low back pain compared to healthy controls: a systematic 

review of the literature. Eur. Spine J.20, 358–368. doi: 

10.1007/s00586-010-1543-2  

79. Laird, R. A., Gilbert, J., Kent, P., and Keating, J. L. (2014). 

Comparing lumbo-pelvic kinematics in people with and without back 

pain: a systematic review and metaanalysis. BMC Musculoskel. 

Disord. 15:229. doi: 10.1186/1471-2474-15-229 

80. Ghamkhar, L., and Kahlaee, A. H. (2015). Trunk muscles 

activation pattern during walking in subjects with and without 

chronic low back pain: a systematic review. PM R 7, 519–526. doi: 

10.1016/j.pmrj.2015.01.013 

81. Van  Dieën, J. H., Selen, L. P., and Cholewicki, J. (2003). Trunk 

muscle activation in low-back pain patients, an analysis of the 

literature. J. Electromyogr. Kinesiol. 13, 333–351. doi: 

10.1016/S1050-6411(03)00041-5 

82. Hodges, P. W., and Tucker, K. (2011). Moving differently in pain: 

a new theory to explain the adaptation to pain. Pain 152(Suppl 3), 

S90–S98. doi: 10.1016/j.pain.2010.10.020 

83. Shumway-Cook, A., and Woollacott, M. H. (2007). Motor 

Control: Translating Research into Clinical Practice. Philadelphia, PA: 

Lippincott Williams &Wilkins. 

 



84. Radebold, A., Cholewicki, J., Polzhofer, G. K., and Greene, H. S. 

(2001). Impaired postural control of the lumbar spine is associated with 

delayed muscle response times in patients with chronic idiopathic low back 

pain. Spine 26, 724–730.doi: 10.1097/00007632-200104010-00004 

 

85. Andersson BJ. Epidemiological features of chronic low-back pain. Lancet 

354: 581– 585, 1999. 

86 Descarreaux M, Normand MC, Laurencelle L, and Dugas C. Evaluation of 

a specific home exercise program for low back pain. J Manipulative 

PhysiolTher 25: 497–503, 2002.  

87 DiIorio A, Abate M, Guralnik JM, Bandinelli S, Cecchi F, Cherubini A, 

Corsonerro A, Foschini N, Guglielmi M, Laurenatani F, Volpato S, Abate G, 

and Ferrucci L. From chronic low back pain to disability, a multifactorial 

mediated pathway: The InCHIANTI study. Spine 32: E809–E815, 2007.  

88 Duque IL, Para JH, and Duvallet A. Aerobic fitness and limiting factors of 

maximal performance in chronic low back pain patients. J Back 

MusculoskeletRehabil 22: 113–119, 2009.  

89. Duque IL, Para JH, and Duvallet A. Maximal aerobic power in patients 

with chronic low back pain: A comparison with healthy adults. Eur Spine J 

20: 87–93, 2011.  

90. Hammill RR, Beazell JR, and Hart JM. Neuromuscular consequences of 

low back pain and core dysfunction. Clin Sports Med 27: 449–462, 2008.  

91. Henchoz Y and Kai-Lik So A. Exercise and nonspecific low back pain: A 

literature review. Joint Bone Spine 75: 533–539, 2008.  

92. Hendrick P, Milosauljevics S, Hale L, Hurley DA, McDonough S, Ryan B, 

and Baxter GD. The relationship between physical activity and low back 

pain outcomes: A systemic review of observational studies. Eur Spine J 20: 

464–474, 2011.  

93. Jackson J, Shepherd T, and Kell R. The influence of periodized 

resistance training on recreationally active males with chronic nonspecific 

low back pain. J Strength Cond Res 25: 242–251, 2011.  

94. Kell R and Asmundson G. A comparison of two forms of periodized 

exercise rehabilitation programs in the management of chronic nonspecific 

low back pain. J Strength Cond Res 23: 513–523, 2009.  

 


	40 Patients with LBP subjects were randomly selected based on  inclusion and exclusion criteria. Then divided into 2 groups Group A &Group B (20 subjects each group).
	Group A
	MFR WITH HOME BASED STRENGTHENING EXERCISE PROGRAM
	FIGURE 1. QL RELEASE                      FIGURE 2. ELBOW GLIDING
	FIGURE 3 . ERECTOR SPINE FRICTION

