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 The purpose of this study was to compare the effectiveness of Spinal Mobilization 
With Leg Movement (SMWLM) and Traction Straight Leg Raise (TSLR) on limited 

range of motion and lumbar functional impairment in herniated nucleus pulposus 

patients. The research method is an experiment with a pre-test – post-test two group 

design. A total of 24 herniated nucleus pulposus patients were simply randomized into 
2 groups, namely group I was given Mobilization With Leg Movement and group II 

was given Traction Straight Leg Raise. The results showed that the range of motion 

for group I obtained a value of p = 0.045 and functional lumbar with a value of p = 

0.012. In group II, a value of p = 0.001 was obtained for range of motion and functional 
lumbar with a value of p = 0.001. The independent t-test obtained a value of p = 0.000 

for range of motion and a value of p = 0.001 for lumbar functional value. Based on the 

findings of this study, SMWLM and TSLR have a significant effect on improving the 

range of motion and lumbar function in patients with herniated nucleus pulposus, but 
SMWLM is more effective than TSLR in increasing range of motion and lumbar 

function in patients with herniated nucleus pulposus. 
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1. INTRODUCTION 

          Low back pain is one of the most common musculoskeletal disorders that causes limited range of motion and 

lumbar functional impairment [1]. Chronic low back pain is identified as the third most common cause of doctor 

visits[3]. One of the causes of low back pain is herniated nucleus pulposus (HNP) [2] due to compression of the spine 

due to degenerative processes, trauma or posture errors. Spinal compression will put pressure on the disc continuously 

and change the structure of the nucleus pulposus which causes a reduced ability to absorb spinal compression, resulting 

in prolapse of the nucleus pulposus which compresses the nerve roots which causes symptoms such as pain, paresthesia 

and weakness [4][5][6] 

      Clinical symptoms of Hernia Nucleus Pulposus (HNP) are intervertebral disc ruptures and around 60-80% cause 

lower back pain[7],[8] which affects the patient's quality of life and ability to work and causes the loss of many workers 

in the community. HNP accounts for about two-thirds of spinal pain diagnoses. L4-L5 and L5-S1 are the most 

frequently affected by herniation [9],[10], [11] and the pain radiates to the lower extremities [12] 

         Its prevalence is approximately 40% in the adult population and disc herniation is the cause [13]. In the United 

States, HNP is 1 of the 10 most common diseases with a prevalence ranging from 7.6-37% and is found at the age of 

45-60 years. Globally, the prevalence of HNP ranges from 1-2% of the population. The most common age is 30-50 

years, and is often found in the lumbar spine [12] and men are more than women [11], [14] 

         Nearly 60 to 80% of adults experience LBP at least once in their lifetime and nearly 80% of low back pain related 

to intervertebral discs may accompany radicular symptoms [14], even leg pain, incontinence or paraplegia in severe 
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cases [15]. Lumbar HNP patients complain of increasing pain when sitting for a long time, bending over, 

lifting heavy objects, when coughing, sneezing, and straining. This case often occurs in elderly 

people due to trauma, fractures or osteoporosis in the intervertebral disc [16] and can cause limited 

range of motion in the sagittal plane. This is because during flexion, the disc protrudes more 

posteriorly which compresses the nerve roots. Besides that, it also limits hip flexion during straight 

leg raising (SLR) movements, because it causes tension in the sciatic nerve, causing back pain 

which is preceded by degenerative changes [17]. 

        The goal of physiotherapy for lumbar disc herniation patients is to reduce pain and muscle 

spasm, restore flexibility to soft tissues, strengthen weak muscles, eliminate muscle imbalances, 

teach controlled movement adaptation, increase patient function and participation [18]. 

        Spinal Mobilization With Leg Movement can benefit significantly in the range of motion 

straight leg raise and lumbar function because of the glide effect on the lumbar spinous process 

accompanied by a straight leg raise movement which can give the ischiadicus nerve freedom to 

move proximally and distally. The Mulligan traction leg raise technique is a painless intervention 

that has an immediate benefit in patients with low back pain with limited hip flexion ROM [19]. 

Therefore this study aims to compare the effectiveness of Spinal Mobilization With Leg Movement 

and Traction Straight Leg Raise on limited range of motion and lumbar functional disorders in 

herniated nucleus pulposus patients. 
 

2. RESEARCH METHOD 

Study design 

         The research design was a quasi-experimental with a pretest - posttest two group design. The research protocol 

was approved by the Makassar Health Research Ethics Commission. 

Research subject 

24 HNP patients who were the research subjects. simply randomly divided into group I: 12 people were given 

Spinal Mobilization With Leg Movement and group II: 12 people were given Traction Straight Leg Raise intervention. 

Inclusion criteria were positive HNP Straight Leg Raise test and Slump test with radicular pain, active – passive flexion 

and lateral lumbar flexion in a standing position with radicular pain, lateral shift test with radicular pain, and willing 

to be research respondents until it was completed. Exclusion criteria were obese HNP, complications of 

spondylolisthesis, spondylolysis and vertebral fractures. 

The research procedure is as follows: 

Starting with the pre test, namely measuring the range of motion straight leg raise [20] with a goniometer [21] 

and functional lumbar with the Oswestry Disability Index [22], [23] in 24 research subjects 

1. Carry out spinal mobilization with leg movement by lying the patient sideways, the physiotherapist is next to 

the patient with both thumbs placed beside the ipsilateral spinous process, then the physiotherapist performs a 

transverse slide on the spinous process while the patient's leg is asked to move actively towards flexi-extension during 

3 sets, 8 reps and 8 interventions for each study subject. 

2. Implementation of SLR traction by means of the patient lying supine, the physiotherapist beside the patient 

with one hand the physiotherapist holds the proximal part of the patient's ankle, assisted by the physiotherapist's elbow, 

then the physiotherapist performs a longitudinal glide on the axis of the femur by stretching the knee and leaning 

backwards. While maintaining the longitudinal glide, move the patient's leg passively and gently into pain-free range 

in the Straight Leg Raise position[24]. Do 3 sets, 8 repetitions, held 10 seconds per repetition with a total of 8 

interventions. 

Post test 

After the treatment was carried out on 24 research subjects, range of motion and lumbar functional abilities 

were measured. 

Data analysis 

Independent t-tests were used to compare the effects of the two interventions while paired t-tests were used to 

determine whether changes in outcomes were affected by the interventions with a significance level of p < 0.05. 

Statistical analysis was performed using SPSS statistical software. 
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3. RESULTS AND ANALYSIS 

Table 1 Lumbar Range of Motion and Functional Measurements 

Group I      Pre Post test       t                  p 

Range of motion       45,33±3,830 73,33±3,011 -31,305         0,045       

Lumbar functional 21,33±4,926 10,00±2,280 9,220             0,012 

Group II    

Range of motion   45,17±6,969 60,83±7,139 - 23,500         0,001 

Lumbar functional 19,00±4,899 13,83±3,710    8,598           0,001  

 

Table 2 Lumbar Range of Motion and Functional Measurements between groups                                            

  Data  Group I   Group II     t                    p 

 Range of motion   28,00 ± 2,191 15,67 ±  1,633 11,056        0.000   

Lumbar functional 11,33  ± 3,011 5,17 ±  1,472  4,507         0.001 

 

4. DISCUSSION 

         The results of this study indicate that Spinal mobilization with leg movement and Traction straight leg raise 

have an effect on increasing range of motion and functional lumbar study subjects (table 1). This means that both 

groups show improvements in increasing range of motion and increasing functional movement, because SMWLM 

reduce leg and back pain, increase range of motion and improve lumbar disability in the short and long term [22]. 

According to B. Ashraf et al (2021) SMWLM as an addition to nerve mobilization and conventional therapy shows 

much better results in pain, lumbar functional disorders and range of motion when compared to conventional therapy 

or nerve mobilization and conventional therapy. [25] besides that SMWLM is more effective in increasing the range 

of motion.[26] 

            Pain in low back pain sufferers can decrease due to the mechanical effect of the given mobilization in the form 

of oscillatory movements. This movement can increase the secretion of endorphins which can reduce pain and also 

stimulate the receptor mechano associated with myelin alpha beta and alpha beta fiber. The myelin fibers send impulses 

faster and then the pain impulses transmitted by the C fibers are blocked or modulated [27]. Posteroanterior 

mobilization of the Lumbar Spine has both mechanical and neuro-physiological effects. Passive movement that is 

given selectively will stretch the contracted tissue by increasing movement [28]. Various Mulligan techniques, such 

as apophyseal slides and spinal mobilization with limb movement, have the effect of relieving tension on the facet joint 

capsules, which can reduce the painful sensation experienced by low back pain patients [29] and traction has been 

shown to increase the range of motion in a straight leg raise. and reduce pain [19]. 

             In table 3. Spinal mobilization with leg movement is more effective than traction straight leg raise in increasing 

range of motion and lumbar function in patients with Hernia nucleus pulposus. The advantage of SMWLM is that 

when the glide rotation is performed, the intervertebral foramen space opens so that the nerve roots are free from 

pressure and also produces greater hypoalgesia than other exercises. This manipulation inhibits pain in the dorsal horn 

of the spinal cord by altering nerve neuroplasticity and central sensitization and providing a stimulus that acts as a 

counter-irritant to pain. In addition, it can correct spinal position errors and reduce pain through neurophysiological 

mechanisms, relieve symptoms that radiate to the lower limbs and increase the range of motion in the hypomobile 

segment and mobilize the spine with foot movements more effectively than sliding neurodynamic techniques to 

improve function in radicular leg pain [30] 

 

5. CONCLUSION 

Based on the findings of this study, SMWLM and TSLR have a significant effect on improving the range of motion 

and lumbar function in patients with herniated nucleus pulposus, but SMWLM is more effective than TSLR in 

increasing range of motion and lumbar function in patients with herniated nucleus pulposus. 

 

6. ACKNOWLEDGEMENTS 

Thank you to the Director of the Makassar Health Polytechnic and his staff and the physiotherapy lecturers 

who always provide support in completing our research articles. 

 

 

 

 

 

https://doi.org/10.53625/ijss.v1i2.145
https://bajangjournal.com/index.php/IJSS


2272  International Journal of Social Science (IJSS) 

 Vol.1 Issue.2 August 2021, pp: 2269-2274 

 ISSN: 2798-3463 (Printed) | 2798-4079 (Online) 

………………………………………………………………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………………………………………………………………….. 
 Journal homepage: https://bajangjournal.com/index.php/IJSS  
 

REFERENCES  

[1] J. Hartvigsen et al., “What low back pain is and why we need to pay attention,” Lancet, vol. 

391, no. 10137, pp. 2356–2367, 2018, doi: 10.1016/S0140-6736(18)30480-X. 

[2] K. Yamada, N. Iwasaki, and H. Sudo, “Biomaterials and Cell-Based Regenerative Therapies 

for Intervertebral Disc Degeneration with a Focus on Biological and Biomechanical 

Functional Repair: Targeting Treatments for Disc Herniation,” Cells, vol. 11, no. 4, 2022, 

doi: 10.3390/cells11040602. 

[3] C. Y. Barrey and J. C. Le Huec, “Chronic low back pain: Relevance of a new classification 

based on the injury pattern,” Orthop. Traumatol. Surg. Res., vol. 105, no. 2, pp. 339–346, 

2019, doi: 10.1016/j.otsr.2018.11.021. 

[4] B. L. Chen et al., “Surgical versus non-operative treatment for lumbar disc herniation: a 

systematic review and meta-analysis,” Clin. Rehabil., vol. 32, no. 2, pp. 146–160, 2018, doi: 

10.1177/0269215517719952. 

[5] J. G. Teplick and M. E. Haskin, “Spontaneous regression of herniated nucleus pulposus,” 

Am. J. Neuroradiol., vol. 6, no. 3, pp. 331–335, 1985, doi: 10.1097/md. 0000000000014667. 

[6] Z. Wang et al., “Treatment of high-iliac-crest L5-S1 lumbar disc herniation via a transverse 

process endoscopic transforaminal approach,” Clin. Neurol. Neurosurg., vol. 197, no. July, 

p. 106087, 2020, doi: 10.1016/j.clineuro.2020.106087. 

[7] M. S. Dan-Azumi, B. Bello, S. A. Rufai, and M. A. Abdulrahman, “Surgery versus 

conservative management for lumbar disc herniation with radiculopathy: A systematic 

review and meta-analysis,” J. Heal. Sci., vol. 8, no. 1, pp. 42–53, 2018, doi: 
10.17532/jhsci.2017.479. 

[8] J. Lee, D.-H. Kim, and T.-S. In, “Immediate Effects of Interferential Current Stimulation 

which Affects Pain, Balance and Walking Ability of Elderly Patients with Chronic Low 

Back Pain,” J. Korean Acad. Phys. Ther. Sci., vol. 25, no. 2, pp. 15–23, 2018, doi: 

10.26862/jkpts.2018.09.25.2.15. 

[9] C. H. Kim et al., “Nonsurgical treatment outcomes for surgical candidates with lumbar disc 

herniation: a comprehensive cohort study,” Sci. Rep., vol. 11, no. 1, pp. 1–12, 2021, doi: 

10.1038/s41598-021-83471-y. 

[10] N. Zielinska, M. Podgórski, R. Haładaj, M. Polguj, and Ł. Olewnik, “Risk factors of 

intervertebral disc pathology—A point of view formerly and today—A review,” J. Clin. 

Med., vol. 10, no. 3, pp. 1–18, 2021, doi: 10.3390/jcm10030409. 

[11] J. A. Berry, C. Elia, H. S. Saini, and D. E. Miulli, “A Review of Lumbar Radiculopathy, 

Diagnosis, and Treatment,” Cureus, vol. 11, no. 10, 2019, doi: 10.7759/cureus.5934. 

[12] H. Li and Q. Dou, “Application of Muscle and Bone Balance Theory in Lumbar Disc 

Herniation,” Front. Med. Sci. Res., vol. 4, no. 1, pp. 23–28, 2022, doi: 

10.25236/fmsr.2022.040105. 

[13] P. Wang, C. Chen, Q. H. Zhang, G. D. Sun, C. A. Wang, and W. Li, “Retraction of lumbar 

disc herniation achieved by noninvasive techniques: A case report,” World J. Clin. Cases, 

vol. 9, no. 27, pp. 8082–8089, 2021, doi: 10.12998/wjcc.v9.i27.8082. 

[14] F. A. Koçak, H. Tunç, S. T. Sütbeyaz, S. Akkuş, B. F. Köseoğlu, and E. Yılmaz, 

“Comparison of the short-term effects of the conventional motorized traction with non-

surgical spinal decompression performed with a DRX9000TM device on pain, functionality, 

depression, and quality of life in patients with low back pain associated with lum,” Turkish 

J. Phys. Med. Rehabil., vol. 64, no. 1, pp. 17–27, 2018, doi: 10.5606/tftrd.2017.154. 

[15] J. Xu et al., “A randomized controlled study for the treatment of middle-aged and old-aged 

lumbar disc herniation by Shis spine balance manipulation combined with bone and muscle 

https://bajangjournal.com/index.php/IJSS


International Journal of Social Science (IJSS) 

Vol.2 Issue.5 February 2023, pp: 2269-2274 

ISSN: 2798-3463 (Printed) | 2798-4079 (Online) 

 DOI: https://doi.org/10.53625/ijss.v2i5.4985  2273 
………………………………………………………………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………………………………………………………………….. 
Journal homepage: https://bajangjournal.com/index.php/IJSS  

 

guidance,” Medicine (Baltimore)., vol. 99, no. 51, p. e23812, 2020, doi: 

10.1097/MD.0000000000023812. 

[16] X. Yang et al., “Investigation of the STOX1 polymorphism on lumbar disc herniation,” Mol. 

Genet. Genomic Med., vol. 8, no. 1, pp. 1–7, 2020, doi: 10.1002/mgg3.1038. 

[17] L. Deng et al., “Should adjacent asymptomatic lumbar disc herniation of L5-S1 isthmic 

spondylolisthesis be simultaneously rectified? Evaluation of postoperative spino-pelvic 

sagittal balance and functional outcomes,” BMC Musculoskelet. Disord., vol. 23, no. 1, pp. 

1–11, 2022, doi: 10.1186/s12891-022-05794-9. 

[18] U. H. Mitchell, K. Helgeson, and P. Mintken, “Physiological effects of physical therapy 

interventions on lumbar intervertebral discs: A systematic review,” Physiother. Theory 

Pract., vol. 33, no. 9, pp. 695–705, 2017, doi: 10.1080/09593985.2017.1345026. 

[19] S. Mishra, “Comparison between Mulligan Traction Leg Raise versus Slumps Stretching on 

Pain, Passive Leg Raise, and Functional Disability in Lumbar Radiculopathy,” J. Med. Sci. 

Clin. Res., vol. 6, no. 6, pp. 140–146, 2018, doi: 10.18535/jmscr/v6i6.24. 

[20] J. Pesonen et al., “Extending the straight leg raise test for improved clinical evaluation of 

sciatica: reliability of hip internal rotation or ankle dorsiflexion,” BMC Musculoskelet. 

Disord., vol. 22, no. 1, pp. 1–8, 2021, doi: 10.1186/s12891-021-04159-y. 

[21] H. S. Bahat, E. Sprecher, I. Sela, and J. Treleaven, “Neck motion kinematics: an inter-tester 

reliability study using an interactive neck VR assessment in asymptomatic individuals,” Eur. 

Spine J., vol. 25, no. 7, pp. 2139–2148, 2016, doi: 10.1007/s00586-016-4388-5. 

[22] K. Satpute, T. Hall, R. Bisen, and P. Lokhande, “The Effect of Spinal Mobilization With 

Leg Movement in Patients With Lumbar Radiculopathy—A Double-Blind Randomized 

Controlled Trial,” Arch. Phys. Med. Rehabil., vol. 100, no. 5, pp. 828–836, 2019, doi: 

10.1016/j.apmr.2018.11.004. 

[23] M. Yao et al., “A comparison between the low back pain scales for patients with lumbar 

disc herniation: Validity, reliability, and responsiveness,” Health Qual. Life Outcomes, vol. 

18, no. 1, pp. 1–12, 2020, doi: 10.1186/s12955-020-01403-2. 

[24] F. Santonja-Medina et al., “Straight leg raise test: Influence of lumbosant© and assistant 

examiner in hip, pelvis tilt and lumbar lordosis,” Symmetry (Basel)., vol. 12, no. 6, pp. 1–

17, 2020, doi: 10.3390/SYM12060927. 

[25] M. S. S. Das, “Effect of Spinal Mobilization with Leg Movement as an Adjunct to Neural 

Mobilization and Conventional Therapy in Patients with Lumbar Radiculopathy: 

Randomized Controlled Trial,” J. Med. Sci. Clin. Res., vol. 6, no. 4, pp. 11–19, 2018, doi: 

10.18535/jmscr/v6i4.59. 

[26] B. Ashraf et al., “Effectiveness of Spinal Mobilization with Leg Movement Versus 

McKenzie Back Extension Exercises in Lumbar Radiculopathy,” Pakistan J. Med. Heal. 

Sci., vol. 15, no. 5, pp. 1436–1440, 2021, doi: 10.53350/pjmhs211551436. 

[27] M. N. Ali, K. Sethi, and M. M. Noohu, “Comparison of two mobilization techniques in 

management of chronic non-specific low back pain,” J. Bodyw. Mov. Ther., vol. 23, no. 4, 

pp. 918–923, 2019, doi: 10.1016/j.jbmt.2019.02.020. 

[28] S. G. Shah and V. Kage, “Effect of seven sessions of posterior-to-anterior spinal 

mobilisation versus prone press-ups in non-specific low back pain-randomized clinical 

trial,” J. Clin. Diagnostic Res., vol. 10, no. 3, pp. 10–13, 2016, doi: 10.7860/ 

JCDR/2016/15898.7485. 

[29] H. M. Hussien, N. A. Abdel-Raoof, O. M. Kattabei, and H. H. Ahmed, “Effect of Mulligan 

Concept Lumbar SNAG on Chronic Nonspecific Low Back Pain,” J. Chiropr. Med., vol. 

https://doi.org/10.53625/ijss.v1i2.145
https://bajangjournal.com/index.php/IJSS


2274  International Journal of Social Science (IJSS) 

 Vol.1 Issue.2 August 2021, pp: 2269-2274 

 ISSN: 2798-3463 (Printed) | 2798-4079 (Online) 

………………………………………………………………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………………………………………………………………….. 
 Journal homepage: https://bajangjournal.com/index.php/IJSS  
 

16, no. 2, pp. 94–102, 2017, doi: 10.1016/j.jcm.2017.01.003. 

[30] M. Riaz, F. Shah, and S. Shah, “Comparison of Spinal Mobilization With Leg Movement 

and Neurodynamic Sliding Technique for Improving Function in Radicular Leg Pain,” J. 

Riphah Coll. Rehabil. Sci., vol. 8, no. 1, p. 33, 2020, doi: 10.5455/ jrcrs.2020080107. 

 

 

 

 

 

 

 
 

 

 

 

 

https://bajangjournal.com/index.php/IJSS

