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ABSTRACT 

 

Background and objectives: Cervical radiculopathy (CR) is a peripheral nervous system disorder affecting the normal 

function of cervical nerve roots (CNRs) and is often associated with chronic pain and functional limitations in daily 

life. The objective of the study was to evaluate the effect of spinal mobilisation with arm movement in unilateral 

cervical radiculopathy. 

 

Materials and methods: The present study was conducted among 30 subjects who included both male and female 

symptomatic unilateral cervical radiculopathy subjects from the age group of 21to 59 years. Subjects were randomly 

assigned into two groups of 15 each. 15 subjects of Group A were given spinal mobilization with arm movement along 

with conventional therapy (Interferential therapy and Neck isometrics).and another 15 subjects of Group B were given 

conventional therapy (Interferential therapy and Neck isometrics).Pretreatment assessment was taken on 1
st
 day and 

post treatment assessment was taken at the end of the last day of 2
nd

 week of intervention neck range of motion 

(flexion, extension, right lateral flexion, left lateral flexion, right rotation, left rotation) using Universal Goniometer, 

neck pain and disability using VAS and Disability Index (NDI). 

 

Result: In the present study, outcomes that among the parameters of range of motion of the right lateral flexion, right 

and left rotation and flexion (P<0.001)have more significant in experimental group in extension and left rotation 

(P>0.05) .similarly pain and NDI also more significantly reduced in experimental group. Outcomes of table five 

evidences that the parameters like ROM of flexion and extension were significantly improved and lateral flexion on 

both sides and rotation on both sides were not significantly improved in control groups. The pain and NDI were 

significantly decreased in control group. 

 

On the whole, while compare two, experimental group the outcome measures of ROM were significantly more 

increased than the control group as well as decrease in pain and NDI were also significantly more than the changes 

observed in controlled group so it implies that the intervention of SMWAM was significantly effective on pain range 

of motion and NDI among the subjects with unilateral cervical radiculopathy. 

 

Conclusion: The results suggested that spinal mobilization with arm movement was effective on pain, Range of motion 

and functional activities among the subjects with unilateral cervical radiculopathy in experimental group than the 

control group treated with conventional treatment. 

 

KEYWORDS: Unilateral cervical radiculopathy, Spinal mobilization with arm movements, NDI 

 

INTRODUCTION 

 

Cervical radiculopathy (CR) is a peripheral nervous system disorder affecting the normal function of cervical nerve 

roots (CNRs) and is often associated with chronic pain and functional limitations in daily life
1-6

. It is estimated that at 

least 1 out of 1000 individuals suffer from cervical radiculopathy in their lifetime. Cervical radiculopathy (CR) is 

associated with mechanical and/or inflammatory stimuli around the CNRs and several imaging studies have 

demonstrated cervical disc herniation and osteophytic encroachment to be the most common lesions that lead to nerve 

root compression, inflammation, or both.
3,5,6,12

 These lesions may affect sensory and motor fibers of CNRs, producing 

neuropathic symptoms described as ‘burning’, ‘shooting’, ‘sharp’ pain or ‘electric shock- like’ sensory signs 

(numbness or paraesthesia) in specific dermatomes and motor signs like muscle weakness or loss of active movement 

in the upper-limb.
1,6,13,14,15 

 

Patients typically have severe neck and arm pain that prevents them from getting into a comfortable position. They may 

hold the arm over the head, typically resting the wrist or forearm on top of the head (the shoulder abduction sign12) and 

sometimes tilting the head to the contralateral side. The symptoms are usually aggravated by extension or lateral 

rotation of the head to the side of the pain (the Spurling maneuver). Aggravation of the symptoms by neck extension 

often helps to differentiate a radicular aetiology from muscular neck pain or a pathological condition of the shoulder 
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with secondary muscle pain in the neck. It is also important to remember that multiple sources of pain in the neck and 

upper extremity are common and that the nerve structures may be compressed at more than one site40,41. 

 

The Mulligan concept is now an integral component of many manual physiotherapists clinicalpractice.
16

Mobilisations 

with movements (MWMs) is the terminology used when applying an accessory glide to an active peripheral joint 

movement.
17,18,19

The technique is pain free and can return comfortable mobility in just a few visits. Immediate pain 

relief and increases in your range of motion can be expected when this technique is indicated.
20 

 

Passive oscillatory mobilizations called ‘NAGs ' (natural apophyseal glides) and sustained mobilizations with active 

movement ‘ SNAGs' (sustained natural apophyseal glides) are the mainstay of this concept's spinal treatment. Mulligan 

proposed that when an increase in pain- free range of movement occurs with a SNAG it is primarily the correction of a 

positional fault at the zygapophyseal joint, although a SNAG also influences the entire spinal functional unit (SFU).
18

 

Spinal mobilization with arm movement :( SMWAMs) 

 

When symptoms that are thought to be referred from the spine are present within the periphery, the use of mobilization 

at the appropriate spinal level should be considered in conjunction with extremity movement .Mobilizing force is 

applied to the appropriate spinal level and sustained as the patient performs the previously provocative extremity 

movement, in this context it’s the arm. As with other forms of MWM, immediate improvement in range and symptoms 

is anticipated, thus establishing its efficacy. The terminology used to describe this technique is spinal mobilization with 

arm movements (SMWAMs)
21 

 

Studies have proven the effect of spinal mobilization with arm movement on several musculoskeletal disorders but no 

studies have found its efficacy on unilateral cervical radiculopathy. Techniques like SNAG, manual traction, 

mobilization with movement, Maitland mobilization were proven to be beneficial on cervical radiculopathy, but still 

broad intervention is required to explore the condition with advanced techniques, so the aim is to find the significance 

of spinal mobilization with arm movement on pain, range of motion and functional activities in unilateral cervical 

radiculopathy. 

 

METHODOLOGY 

 

Participants: The study included 30 participants, both male and females of age group 21-59 years who were screened 

for unilateral cervical radiculopathy for greater than 3 months and reported unilateral sensory and motor deficits 

including sharp pain, muscle weakness and numbness in the upper limb in the physiotherapy clinics. Subjects already 

diagnosed with unilateral cervical radiculopathy by orthopaedicians were also included. The participants were 

excluded if they had any other musculoskeletal pathologies of neck and shoulder and also if they were under any kind 

of treatment for the same in the past 3 months. Informed consent were taken from the subject. Subjects who fulfilled 

the inclusion criteria were assigned into two groups by simple random sampling technique. The randomization was 

blinded and the participants were also told not to discuss among themselves regarding the treatment they receive. The 

total study duration was for 6 months and there were no dropouts in the study. 

 

Initial Assessment: A pre treatment Neck Disability Index (NDI) score for functional assessment, Visual Analogue 

Scale (VAS) for pain assessment and range of motion were assessed on the first day of the treatment. Active cervical 

spine range of motions (flexion, extension, bilateral side bending and rotation) were measured using a universal 

goniometer which has been shown to be a valid and reliable tool for the measurement of cervical range of motion in the 

sagittal ,frontal plane and transverse plane . 

 

Intervention: The total duration of the study was 2 weeks .with 3 treatment sessions on alternative days in a week. 

 

Group A (Experimental group) included 15 subjects and were given interferential therapy for 15 minutes according to 

dermatome level and neck isometrics were given in frequency of 20 sets per day with 6 seconds-hold time of 20% of 

maximal isometric contraction; along with 1 set of spinal mobilization with arm movement (1 set contains 6 glides). 

Group B (Control group ) ) included 15 subjects and were given only interferential therapy for 15 minutes according to 

the dermatome level and 20 sets of neck isometrics were given per day with 6 seconds-hold time of 20% of maximal 

isometric contraction. Post treatment Neck Disability Index,Visual Analogue Scale and range of motion were assessed 

on the last day of the 2
nd

 week of the treatment  to re-evaluate unilateral cervical neck pain. 

Spinal mobilisation with arm movement 

 

Mobilisation was performed depending on the side of involvement, the respective spinous process should be mobilised 

along with shoulder movements (flexion/ abduction/ horizontal adduction/ horizontal abduction). The physiotherapist 

stood behind the seated patient and approached the desired level of spinous process from medial aspect with the 

thumb of one 
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hand, which is reinforced by the index finger of the other hand. Pure transverse glide is performed from affected to 

unaffected side; while the glide is sustained, patient performs the offending movements (flexion/ abduction, horizontal 

adduction /horizontal abduction). If the placement of the thumb is correctly on the spinous process then the patient will 

not feel pain at all. Six glides with respective arm movements were given per set of treatment. After several repetitions 

if the patient was not able to move the arm in the offending direction without symptoms, the treatment was discarded. 

If successful, two more sets of these pain free spinal mobilizations with arm movement were given. A very important 

rule for the technique is that the glide in the chosen direction must not be released until the patient's arm returns to the 

starting position. 

 

RESULTS 

 

Statistical Methods: The Statistical software namely SPSS15.00, Stata 8.0, Med-Calc 9.0.01 and systat 11.00 were 

used for the analysis of the data and Microsoft Word and Excel have been used to generate graphs, tables etc. 

 

Descriptive statistical analysis had been carried out in the present study. Results on continuous measurements are 

presented on Mean  SD (Min-Max) and results on categorical measurements are presented in Number (%). 

Significance is assessed at 5% level of significance. Mann Whitney U test has been used to find the significance of 

study variables between two groups and Wilcoxon Signed Rank test has been used to find the significance of study 

variables in Pre and Post. 

Table 1: Comparing the age distribution of patient studied 

 

 

Age in years 

Group A Group B 

No % No % 

28-30 3 6.7 9 20.0 

31-40 6 13.3 9 20.0 

41-50 12 26.7 9 20.0 

51-60 18 40.0 18 40.0 

>60 6 13.3 0 0.0 

Total 45 100.0 45 100.00 

Mean ± SD 49.75±11.58 42.11±11.64 

 

Samples are age matched with P=0.175 

 

 
 

Graph Bar 1 
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Table 2: Sex distribution for patient studied 

 

 

Gender 
 

Group A 
 

Group B 

No % No % 

 

Male 
 

36 
 

80 
 

33 
 

73.30 

 

Female 
 

9 
 

20 
 

12 
 

26.70 

 

Total 
 

45 
 

100 
 

45 
 

100 

 

Sample are gender matched with P=1.00 

 

 
 

Graph Pie Chart 2.0 

 

Table 3.0: Sides involvement 

 

 

 

Side involved 

 

Group A 

 

Group B 

 

No 

 

% 

 

No 

 

% 

 

Rt 

 

30 

 

66.70 

 

15 

 

33.30 

Lt 15 33.30 30 66.70 

Total 45 100 45 100 

P=0.068+ 

 

Graph Pie 3 
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Table 4.0: Comparison of Neck ROM in Degrees 

 

 

Cervical ROM  

Pre to Post 
 

Group:A 
 

Group:B 
 

P:value 

 

 

 

Flexion 

Pre 67.07±11.23 63.43±9.96 0.143 

Post 67.50±11.13 62.40±10.58 0.149 

% change 3.9% 1.8% - 

P:value 0.002* 0.010* - 

 

 

 

Extension 

Pre: 55.40±8.41 55.47±10.16 0.629 

Post: 56.53±8.92 53.46±10.27 0.385 

% change: 3.7% 1.7% - 

P value: 0.002** 0.027* - 

 

 

 

Lateral Flexion-Right 

Pre: 21.20±5.44 26.07±8.55 0.348 

Post: 25.67±7.90 26.87±8.68 0.685 

% change: 12.1% 4.19% - 

P value: 0.001** 0.051* - 

 

 

 

Lateral Flexion-Left 

Pre: 27.40±8.10 22.80±4.88 0.014* 

Post: 31.33±10.24 23.73±5.37 0.004** 

% change: 7.79% 5.27% - 

P value: 0.002** 0.007** - 

 

 

Cervical rotation-right 

Pre: 54.60±5.98 54.40±5.64 0.413 

Post: 55.63±5.98 55.94±5.63 0.776 

% change: 3.72% 0.96% - 

 P value: 0.001* 0.024* - 

 

 

 

Cervical rotation –left 

Pre: 55.85±6.74 53.88±5.62 0.568 

Post: 57.21±6.55 54.54±6.70 0.369 

% change: 2.39% 1.3% - 

P value: 0.001* 0.015* - 
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Graph Bar 4 (a) 

 

 
Graph Bar 4 (b) 

 

 
Graph Bar 4 (c) 
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Graph 4 (d) 
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Graph 4: ( f ) 

 

Table 5: Comparison of Visual Analogue Scale scores 

 

 

VAS 
 

Group A 
 

Group B 
 

P Value 

 

Pre: 
 

7.28±0.97 
 

7.14±0.93 
 

0.741 

Post: 5.21±1.46 6.28±1.34 0.058+ 

% change: 28.44% 12.07% - 

P value: 0.001* 0.011* - 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph : 5 
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Table 6: Comparison of NDI scores 

 

 

NDI % 
 

Group A 
 

Group B 
 

P value 

 

Pre 
 

53.34±12.76 
 

56.54±12.18 
 

0.596 

 

Post 
 

38.26±14.97 
 

53.34±13.18 
 

0.014* 

 

% change 
 

28.24% 
 

5.68% 
 

- 

 

P value 
 

0.001* 
 

0.018* 
 

- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph: 6 

 

DISCUSSION 

 

The purpose of the study was to evaluate the effect of Spinal Mobilization with Arm Movement in the treatment of 

unilateral cervical radiculopathy and the results of the study showed a highly significant increase in the cervical 

range of motion (flexion, extension, lateral flexion and cervical rotation) in the experimental group when compared to 

the control group which showed a moderately significant increase in the cervical range of motion. The possible 

mechanisms for this increase may be due to the reason that the SMWAM may have caused stimulation of joint 

receptors via passive mobilisations would have had an reflex effect on segmental muscle activity and thus increased 

the cervical range of motion. Due to transverse glide, the vertebral body rotates towards the same side, resulting in 

opening of foramina on the affected side. Adding arm movement with opened foramina will result in mobilization of 

affected tissues. The pain might also be reduced due to the fact that spinal movements also occur along with the 

shoulder movements, as the shoulder girdle muscles have their attachments from cervical and upper thoracic vertebra 

Moulson and Watson (2006)21 

 

During the performance of Spinal mobilization with arm movements there is accessory movement (glide) being applied 

to the spinous process of cervical vertebra, this movement within the spine, improves the circulation and nutrition to the 

joint. An increased circulation led to the wash out off nociceptive metabolites and better nutrition heals minor injuries 

sustained by soft tissue entrapped within, thus bringing out smooth and pain-free physiological movements in the arm. 

 

Cyriax and Cyriax stated that the reference pain that causes limited movement of the shoulder joint can originate in the 

neck. They further stated that there is an interrelationship of shoulder joint motion and cervical motion. McClithie et al. 
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reported that performing mobilization of the C5 spinous process resulted in a reduction in arm pain. When 

mobilization of the neck is performed, it releases the impingement of the ganglion, improving shoulder joint movement 

that is hampered by a neurologic problem. Wang and Meadows also reported that the abductor muscle strength of the 

shoulder joint improved after performing mobilization of the C5–6 joint. Pikura performed a study of the effects of 

spinal manipulation on immediate pain decrease and range of motion. He stated that there was an immediate in pain as 

well as an improvement in decrease range of motion after one treatment. Further, Kanlaynaphotporn et al. also stated in 

their study, that after one application of mobilization, 30 people in the experimental group experienced an immediate 

decrease in pain and an increase in range of cervical motion.
30 

 

LIMITATIONS AND SUGGESTIONS 

 

The study has certain limitations such as: small sample size, no long term follow-up, tedious on mobilising in patients 

with severe tenderness and the dominance of individuals. The future studies can include other cervical problems also as 

unilateral cervical radiculopathy accounts for only a very small percentage with larger sample size. Long term effects 

of SMWAM and more regular assessments during the intervention period to determine the time frame of improvements 

can be done. Investigations are needed to determine the delineation between the specific and non specific elements of 

manual therapy and the rationale for adapting the specific intervention according to the repeated assessment findings. 

To overcome tenderness of spinous process mobilisation, glides can be given to the superior spinous process 

segments. Instead of arm movements, future studies can advice active neural mobilisation along with spinal 

mobilisation according to the involved nerve or facet joint mobilisation can be applied along with SMWAM. Further 

studies can take any other functional scale to measure functional activities and advices must be included to 

maintain correct posture of the neck; home exercise program could be proposed. 

 

CONCLUSION 

 

Results show that outcomes in the form of V.A.S, N.D.I percentage and R.O.M showed significant difference in 

subjects having unilateral cervical radiculopathy who received SMWAM in comparison to conventional therapy 

treatment. Hence this study concluded that the effects of SMWAM will produce significant difference in the treatment 

of unilateral cervical radiculopathy. 

 

REFERENCES 

 

[1] Youngia, clelandja, Michener la, brown C. Reliability, construct validity, and responsiveness of the neck 

disability index, patient-specific functional scale, and numeric pain rating scale in patients with cervical 

radiculopathy. Am jphys med rehabil 2010; 89:831e9. 

[2] Costello M. Treatment of a patient with cervical radiculopathy using thoracic spine thrust manipulation, soft 

tissue mobilization, and exercise. J man manipther 2008; 16:129e35. 

[3] Thoomesej, Scholten-Peetersgg, de Doeraj, Olsthoornra, Verkerk k, lin c. Lack of uniform diagnostic criteria 

for cervical radiculopathy in conservative intervention studies: a systematic review. Eur spine j2012; 

21:1459e70. 

[4] Vanzundert J, huntoon M, patijn j, lataster A, mekhailN,vankleef M. Cervical radicular pain. Painpract 2010; 

10:1e17. 

[5] Thoomesej, scholten-peeters W, koes B, fallaD,verhagen AP. The effectiveness of conservative treatment for 

patients with cervical radiculopathy: a systematic review. Clin j pain 2013; 12:1073e86. 

[6] Christos SavvaGiannisGiakas, MichallsEfstathiou, Christos karagiannis, loannismamais. Effectiveness of neural 

mobilization with intermittent cervical traction in the management of cervical radiculopathy: A randomized 

controlled trial, International Journal of Osteopathic Medicine.ijosm.2016.04.002 

[7] Van Zundert J, Huntoon M, Patijn J, Lataster A, mekhailn, Van Kleef M. Cervical radicular pain. Pain 

Pract.2010; 10(1):1-17. 

[8] .Bukhari Sri, Shakil-ur-Rehamn S, Ahmad S, Naeem A. Comparison between effectiveness of mechanical and 

manual traction combined with mobilization and exercise therapy in patients with Cervical Radiculopathy. Pak J 

Med Sci. 2016; 32(1):31-34. Doi:org/10.12669/pjms.321.8923 

[9] Rafael Souza Aquaroli, Elder Soares Camacho, Luis Marchi, luizpimenta,Manual therapy and segmental 

stabilization in the treatment of cervical radiculopathy. Fisiotermov 2016 Jan/Mar;29(1):45-

52DOI:org.10.1590/0103-5150.029.001.AO04 

[10] Cleland JA, Fritz JM, Whitman JM, Palmer JA. The reliability and construct validity of the Neck Disability 

Index and patient specific functional scale in patients with cervical radiculopathy. Spine, 2006; 31 (5): 598- 602. 

[11] Shahzad Ahmad, Tariq Shafi, Hassan AnjumShahid Comparison of Maitland Thoracic Spine Manipulation 

Versus Maitland Cervical Spine Mobilization in Chronic Unilateral C6 – C7 Cervical Radiculopathy. Annals vol 

22, issue 1, Jan. – mar. 2016 

[12] Rodine RJ, Vernon H. Cervical radiculopathy: a systematic review on treatment by spinal manipulation and 



EDUZONE: International Peer Reviewed/Refereed Multidisciplinary Journal (EIPRMJ), ISSN: 2319-5045 

Volume 12, Issue 1, January-June, 2023, Available online at: www.eduzonejournal.com  

21 

measurement with the neck disability index. J Can ChiroprAssoc 2012; 56:18e28. 

[13] Bono CM, Ghiselli G, Gilbert TJ, Kreiner DS, Reitman C, Summers JT . An evidence- based clinical guideline 

for the diagnosis and treatment of cervical radiculopathy from degenerative disorders. Spine J 2011; 11:64e72. 

[14] Smart KM, Blake C, Staines A, Doody C. Clinical indicators of ‘nociceptive’, ‘peripheral neuropathic’ and 

‘central’ mechanisms of musculoskeletal pain. A Delphi survey of expert clinicians. Man Ther 2010; 15:80e7. 

[15] Kuijper B, Tans JT, Schimsheimer RJ, van der Kallen BF, Beelen A, NolletF . Degenerative cervical 

radiculopathy: diagnosis and conservative treatment. A review. Eur J Neurol 2009; 16:15e20. 

[16] L. Exelby. The Mulligan concept: Its application in the management of spinal conditions. Manual Therapy 

(2002); 7(2):64-70. 

[17] Mulligan BR. Mobilizations with movement. Journal of Manual & Manipulative Therapy. 1993; 1(4): 154-156. 

[18] Mulligan BR. Manual therapy, Nags, Snags, mwms etc., 4th Edn. Plane View Services, Wellington, New 

Zealand: 1999 

[19] Exelby L. Peripheral mobilizations with movement. Manual Therapy 1996; 1(3): 118- 126. 

[20] Brian Mulligan. Mobilization with movement. 10 September 2008 Available from: 

url:http://www.rehabilitex.com/services/mobilization.html. 

[21] Jasmita Kaur Chaudhery; AjitDabholkar Efficacy of Spinal Mobilization with Arm movements (SMWAMS) in 

Mechanical Neck pain patients: Case-Controlled Trial. International Journal of Therapies & Rehabilitation 

Research IJTRR 2017; 6 (1): 18-23 

[22] Mulligan BR. Spinal mobilizations with arm movement (further mobilizations with movement). The Journal of 

Manual& Manipulative Therapy 1994; 2(2): 75-77. 

[23] Mulligan BR. Spinal mobilizations with leg movement (further mobilizations with movement).Journal of 

Manual & Manipulative Therapy 1995; 3(1):25- 27. 

[24] Wilson E .Peripheral joint mobilization with movement and its effects on adverse neural tension. Manipulative 

Therapist 1994; 26(2):35-40. 

[25] Wilson E. Mobilisation with movement and adverse neural tension: an exploration of possible links. 

Manipulative Therapist 1995; 27(1): 40-46. 

[26] Vicenzino B, Collins D, Wright A. The initial effects of a cervical spine manipulation physiotherapy treatment 

on the pain and dysfunction of lateral epicondylalgia. Pain 1996; 68:69-74. 

[27] Sterling M, Jull G, Wright A. Cervical mobilisation: concurrent effects on pain, sympathetic nervous system 

activity and motor activity. Manual Therapy 2001; 6:72-81. 

[28] Nisar Ahmed N, Khan Z, Chawla C (2016) Comparison of Mulligan’s Spinal Mobilization with Limb 

Movement (SMWLM) and Neural Tissue Mobilization for the Treatment of Lumbar Disc Herniation: A 

Randomized Clinical Trial. J Nov Physiother 6: 304. Doi: 10.4172/2165 -7025.1000304. 

[29] ShoaibWaqas, Ashfaq Ahmad, Shahzad Ahmad, Tariq Shafi, Hassan AnjumShahid, Comparison of Maitland 

Thoracic Spine Manipulation Versus Maitland Cervical Spine Mobilization in Chronic Unilateral C6 – C7 

Cervical Radiculopathy, annals vol 22, issue 2, apr. – jun. 2016 

[30] YoungjoonSeo, MS, PT1), Jaeseok Lee, PT1), Dongwook Han, PhD, PT1)The effects of spinal mobilization 

with arm movements on shoulder muscle strengthening, The journal of Physical Therapy .Science.27: 11–13, 

2015 

[31] Pierre Langevin, François Desmeules, Pt, Phd, MélanieLamothe, Pt, Simon Robitaille, Jean-Sébastien Roy, 

Comparison of 2 Manual Therapy and Exercise Protocols for Cervical Radiculopathy: A Randomized Clinical 

Trial Evaluating Short-Term Effects, journal of orthopaedic&sports physical therapy | volume 45. 

[32] Gabel, C.P., Cuesta-Vargas, A., Barr, S. Et al. Eur Spine J (2016) 25: 2078. Doi:10.1007/s00586-016-4543-z S 

[33] Raj Rao ,Neck Pain, Cervical Radiculopathy, and Cervical Myelopathy : Pathophysiology, Natural History, and 

Clinical Evaluation J Bone Joint Surg Am. 84:1872-1881, 2002 

[34] Sahibayadav, meghaaroranijhawan, paresh panda. Effectiveness of spinal mobilization with leg movement 

(smwlm) in patients with lumbar radiculopathy (l5 / s1 nerve root) in lumbar disc herniation. Int j physiother res 

2014; 2(5): 712-718. 

[35] Shah s, mahapatra R k. Effect of mulligan spinal mobilisation with leg movement and shacklock neural tissue 

mobilisation in lumbar radiculopathy: a randomised controlled trail journal medical 2015 may –aug :3(2):27 

[36] Robert Boyles,PatrickToy,JamesMellon,Margaret Hayes &Bradley HammerEffectiveness of manual physical 

therapy in the treatment of cervical radiculopathy: a systematic review Pages 135-142 | Published online: 12 Nov 

2013 

[37] Cleland JA, Fritz JM, Whitman JM, Palmer JA. The reliability and construct validity of the Neck Disability 

Index and patient specific functional scale in patients with cervical radiculopathy. Spine. 2006 Mar 1;31(5):598-

602. 

[38] Paolo PillastriniAntonio Romeo Carla Vanti Valerio Boldrini Martina Rugge Andrew Guccione Lucia Bertozzi 

(2018): Cervical Radiculopathy: Effectiveness of Adding Traction to Physical Therapy. A Systematic Review 

and Meta-Analysis of Randomized .05 January 2018 doi.org/10.1093/physth/pzy001 . 

[39] Prabhu S, Gurudut P. Effectiveness of Kinesio Taping for Hand on Grip Strength and Upper Limb Function in 

Subjects with Cervical Radiculopathy: A Randomized Controlled Trial. Health Sciences. 2017 Jan 1;6(8):24-

http://www.rehabilitex.com/services/mobilization.html
http://www.rehabilitex.com/services/mobilization.html
http://www.rehabilitex.com/services/mobilization.html
https://www.tandfonline.com/author/Boyles%2C%2BRobert
https://www.tandfonline.com/author/Boyles%2C%2BRobert
https://www.tandfonline.com/author/Mellon%2C%2BJames
https://www.tandfonline.com/author/Mellon%2C%2BJames
https://www.tandfonline.com/author/Hammer%2C%2BBradley


EDUZONE: International Peer Reviewed/Refereed Multidisciplinary Journal (EIPRMJ), ISSN: 2319-5045 

Volume 12, Issue 1, January-June, 2023, Available online at: www.eduzonejournal.com  

22 

34. 

[40] Young IA, Cleland JA, Michener LA, Brown C. Reliability, construct validity, and responsiveness of the neck 

disability index, patient-specific functional scale, and numeric pain rating scale in patients with cervical 

radiculopathy. American journal of physical medicine & rehabilitation. 2010 Oct 1;89(10):831-9. 

[41] Juul T, Søgaard K, Davis AM, Roos EM. Psychometric properties of the Neck OutcOme Score, Neck Disability 

Index, and Short Form–36 were evaluated in patients with neck pain. Journal of clinical epidemiology. 2016 

Nov 1;79:31-40. 

[42] Yao M, Sun YL, Cao ZY, Dun RL, Yang L, Zhang BM, Jiang HR, Wang YJ, Cui XJ. A systematic review of 

cross-cultural adaptation of the neck disability index. Spine. 2015 Apr 1;40(7):480-90 

[43] Salian SC, Tiwari A. Intra-and Inter-reliability of Cervical Goniometer Used to Measure Cervical Range of 

Motion in Young Adults. InErgonomics in Caring for People 2018 (pp. 223-232). Springer, Singapore. 

[44] Adegoke Bo, OffiahMn, OkoyeEc, Akosile Co. Intra-Rater Reliabilities And Concurrent Validity Of The 

Universal Goniometer And Tape Measure For Measuring Cervical Active Range Of Motion. Journal Of 

Musculoskeletal Research. 2015 Mar;18(01):1550005. 

[45]  Ackelman BH, Lindgren U. Validity and reliability of a modified version of the neck disability index. Journal 

of rehabilitation medicine. 2002 Nov 1;34(6):284-7. 

[46] Joseph SD, Bellare B, Vernon H. Cultural adaptation, reliability, and validity of Neck Disability Index in Indian 

rural population: a Marathi version study. Spine. 2015 Jan 15;40(2):E68-76. 

[47] Monticone M, Ambrosini E, Vernon H, Brunati R, Rocca B, Foti C, Ferrante S. Responsiveness and minimal 

important changes for the Neck Disability Index and the Neck Pain Disability Scale in Italian subjects with 

chronic neck pain. European Spine Journal. 2015 Dec 1;24(12):2821-7. 

[48] Jørgensen R, Ris I, Juhl C, Falla D, Juul-Kristensen B. Responsiveness of clinical tests for people with neck 

pain. BMC musculoskeletal disorders. 2017 Dec;18(1):548. 

[49] MacDowall A, Skeppholm M, Robinson Y, Olerud C. Validation of the visual analog scale in the cervical spine. 

Journal of Neurosurgery: Spine. 2017 Dec 15:1-9.sssss 

[50] Cui XJ, Yao M, Ye XL, Wang P, Zhong WH, Zhang RC, Li HY, Hu ZJ, Tang ZY, Wang WM, Qiao WP. Shi-

style cervical manipulations for cervical radiculopathy: A multicenter randomized-controlled clinical trial. 

Medicine. 2017 Aug;96(31). 

[51] Dr. Dhruv Taneja, Dr. Ajeet Saharan and Dr. Manoj Kumar Mathur. Effect of spinal mobilization with arm 

movement in the treatment of cervicobrachial pain syndrome. International Journal of Development Research 

Volume: 8 Article ID: 11874 

[52] Hayat AS. Effectiveness of Maitland’s Mobilization vs. Mulligan Mobilization in Patients with Cervical 

Radiculopathy. In Islamabad Congress of Ophthalmology 2017 Apr (Vol. 15, No. 2, p. 160). 

[53] Halvorsen M, Falla D, Gizzi L, Harms-Ringdahl K, Peolsson A, Dedering Å. Short-and long-term effects of 

exercise on neck muscle function in cervical radiculopathy: A randomized clinical trial. Journal of rehabilitation 

medicine. 2016 Sep 5;48(8):696-704. 

[54] Vicenzino B, Paungmali A, Teys P. Mulligan's mobilization-with-movement, positional faults and pain relief: 

current concepts from a critical review of literature. Manual therapy. 2007 May 1;12(2):98-108. 

[55] Farooq MN, MohseniBandpei MA, Ali M, Khan GA. Reliability of the universal goniometer for assessing 

active cervical range of motion in asymptomatic healthy persons. Pak J Med Sci. 2016;32(2):457-461. Doi: 

org/10.12669/pjms.322.8747 

http://dx.doi.org/10.12669/pjms.322.8747

