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ABSTRACT 

Background: Mechanical neck dysfunction (MND) affects approximately people in middle age when abnormal 

stress and strain placing on the spinal structures. Cervical traction is one of the treatment options in physical 

therapy treatment for patients with MND. The traction type is an important variable that affects traction outcome. 

Objectives:To compare the efficacy of intermittent and continuous traction on neck disability, pain intensity 

level, and cervical range of motion (ROM) in patients with acute MND. Design: Pretest -posttest randomized 

control group design was used. Participants: Forty-five patients diagnosed with acute MND, Aged 20 to 40 

years, participants were randomly assigned to groups A, B, and C, equally. Interventions: group (A) received a 

traditional physical therapy program, group (B) received intermittent traction plus a traditional physical therapy 

program, group (C) received continuous traction plus the traditional physical therapy program. Outcome 

measure: There were statistical improvements in all groups after intervention relieving pain and improve 

functional impairment, and increase ROM in favor of group B. Conclusion: The intermittent traction group had 

the greatest improvement in the management of patients with MND than other groups. 

Keywords: Intermittent traction, Continuous traction, Mechanical neck dysfunction. 

1. INTRODUCTION  

Mechanical neck dysfunction (MND) is a type of dysfunctional syndrome caused by the mechanical deformation of 

structurally impaired tissues. This dysfunction syndrome is being affected, but when contractile structures are 

affected, functional impairment is demonstrated when the tendon or muscle is loaded, mostly with resisted loads. 

Movements cause pain to be produced, but symptoms cease when the loading is ended (Mckenzie and May 2008). 

Traditional treatment of MND includes patient education and physical modalities and exercises, spinal manipulation 

or analgesic or corticosteroids injections may be used In more acute or severe problems. However, more treatment 

options especially patients with severe pain and conventional treatment alone has low expectations (Akinbo et al., 

2013). 

Cervical traction is often used as a treatment choice by physical therapists for treating MND; however, there is a 

varying opinion about the methods of application and clinical results associated with traction (bid et al., 2014). 

Rath (1994) divided cervical traction application into three categories: manual, mechanical, and self-traction (home 

traction). Mechanical traction is applied as continuous and intermittent (rhythmic and progressive) forms (Saunders, 

1995). 

Physical therapy modalities are increasing day after day, and looking for a safe, low cost and effective modality is one 

of the physical therapy research goals. Cervical traction therapy is commonly used in outpatient clinics widely. Many 
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research has shown its beneficial effects on cervical pain throughout the last years. Savva C., and Giakas G., (2013), 

However, Harte, A. et al., (2003), Daniel D.M., (2007), and Wong L.K.F et al., (2017)  referred that supplementary 

research is necessary as there isn't clear sufficient evidence to enforce the contribution of the treatment method's 

benefit. 

As mechanical traction can be applied intermittently or continuously, this study was conducted to assist the physical 

therapists to choose the best traction modality that has a better effect on patients with MND  

2. LITERATURE REVIEW 

Most neck pain cases originate due to mechanical causes as lack of work breaks, keeping head, neck, and arms in the 

same position for an extended time, jobs require fastened in position, and repetitive movements, (Buckle and 

Devereux, 2002;Strimpakos N., 2011). 

Graham N et al., (2006) concluded that there are two clinical findings that can be gathered, moderate evidence that 

intermittent traction is beneficial and moderate evidence of no benefit from continuous traction, as both continuous 

and intermittent traction have no conclusive evidence proof.  

a Cochrane review concluded that if compared conservative therapies, heat, or placebo traction to mechanical traction 

research does not enforce or deny the efficacy of intermittent or continuous traction for neck pain relief or functional 

improvement (Graham et al., 2008) 

Furthermore, in a meta-analysis study that assessed the effect of intermittent traction relieving neck pain, the results 

were a significant decrease in pain scores than those receiving placebos. NDI scores not differ significantly. The pain 

scores also did not differ later on during the follow-up time. (Yang JD et al., 2017) 

On the contrary, Meta-analyses found a poor quality of evidence: Traction is superior when added to other traditional 

therapies in reducing pain in patients with cervical radiculopathy, but the findings were not clinically pertinent. 

(Claudio C. et al., 2020) 

As there is a wide gap in the literature review in investigating and comparing the effect of Intermittent and Continuous 

Traction in the management of MND pain. This study was met its intentions of providing its readers with logical 

approaches based on the outcomes of the Visual analog scale (VAS) score, Bubble inclinometer (BI), and Neck 

disability index (NDI). 

 

3. MATERIALS AND METHODS 

Study design:  

A randomized control group design with pre and post-tests was adopted. Written Informed consents were being 

received from all patients. This study was accepted and approved by the Ethics Committee for Scientific Research, 

Faculty of Physical Therapy, Cairo University. Pan African Registry number is (PACTR202102867579609) 

Participants : 

The sample was composed of Forty-five patients referred from the orthopedic department to the physical therapy 

department of Derb-Nigm general hospital, Al Sharqia, Egypt in the period from February 2021 to July 2021. Patients 

were chosen based on inclusion criteria as age ranged from 20-40 years, suffering from acute (MND), The (NDI) is 

above 5 (Haneline, 2006), pain intensity level between 4 to 9 to ensure group homogeneity. patients with neck pain 

that was not of mechanical origin were excluded from the study. (bid et al, 2014). caused by a mechanical problem 

sample size: 

G*power program 3.1.9 (version 3.1, Heinrich-Heine-University, Düsseldorf, Germany) is used to determining 

sample size. with comparison 3independent groups, for 8 major variable outcomes. sample size was calculated using 

F tests (MANOVA: Special effects and interactions), Type I error () = 0.05, effect size f2 (V) = 0.2658228, power (1-

error probability) = 0.80, and Pillai V = 0.4200000. For this trial, the sample size was 44 participants (15 participants 

in each group at a minimum). A sample of convenience nonprobability type was enlisted through a written 

announcement hanging on the wall  at the department of the physical therapy department 
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Randomization  

sixty participants were assessed for eligibility. 45 cases underwent and divided into 3 experimental groups. Simple 

randomization by giving the patient numbers and putting them in a bowel, then pull the numbers and assign them to 

groups A, B, and C consequents. figure (1) 

 

 

Fig.1: Flow chart of the participants. 

Interventions: 

Following randomization, procedures (measurement procedures& treatment procedures) were carried out. All Patients 

have 3 sessions every week for 4 weeks, Each participant was assessed just before and after the intervention. The pain 

intensity level was measured by  (VAS), neck disability was assessed by neck NDI, and Bubble inclinometers Adapted 

from Norkin and White, (2003) were used to measuring cervical ROM. 

Treatment procedures: 

• Group (A) Control Group: 15 patients received a traditional physical therapy program; A- Infrared radiation 

for 15 minutes, B- Exercise consists of 1) Stretching exercises of the upper trapezius, sternocleidomastoid, levator 

scapulae, and scaleni, 2) isometric exercises for Neck Flexors, extensors, side-binding muscles (Lewitt KM., 

2001). and C-Posture exercise program as a home program. (Tan J. and Nordin M. 1992). 
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• Group (B) intermittent traction group: 15 patients received intermittent traction added to the traditional 

physical therapy program.Traction parameters: (patient supine, 150 of cervical flexion, traction force 10% of 

weight of body of the patient, with a 60s hold time and 20s, and the relaxation force of 50% of the pull force for 

a total time of treatment 15 min) (Young et al., 2009a. Fritz et al., 2014). 

• Group (C) continuous traction group: 15 patients given continuous traction in addition to the traditional 

physical therapy program. Traction parameters: ( patient supine, 150 of cervical flexion, traction force 10% of 

the total body weight for a total time of treatment 15 min ) (Saunders and Ryan2004). 

4. DATA COLLECTION 

Data obtained from the three groups regarding NDI, VAS, and cervical ROM were calculated before and after 4 weeks 

of intervention. SPSS for windows version 25 (SPSS, Inc., Chicago, IL) was used to statistically analyzed variables. 

The following statistical procedures were performed: Quantitative descriptive statistics data (mean and standard 

deviation), for demographic data, VAS, NDI, and ROM variables, Chi-square test: (χ2-test) to compare among groups 

A, B, and C for gender variable, Multivariate analysis of variance (MANOVA) used for the comparison of the major 

variables at different groups and measuring periods, Qualitative descriptive statistics data including the number and 

percentage for gender variable, Analysis of variance (ANOVA-test) to compare among groups A, B, and C for 

demographic data variables. eight dependent variables were the VAS, NDI, neck ( flexion, extension, side bending to 

right and left, rotation to right, and left). statistical analyses were significant at P ≤ 0.05. 

5. FINDINGS 

The baseline demographic characteristics of participants:  as in table (1) there were no statistically significant 

differences regarding age, weight, and height, and gender within groups. (P>0.05).  

Results of Mixed design multivariate analysis of Variance (MANOVA):- MANOVA:   found Statistically Significant 

multivariate effects for the main effects of groups. 

Results of Mixed design analysis of Variance (ANOVA):- there is a significant change in the outcome of all 

variables (VAS, NDI, cervical ROM) 

At baseline clinical characteristics of participants: -  as in table (2) there are no statistically significant differences 

among groups regarding NDI, pain, and cervical ROM outcome measures (P>0.05).  

Clinical Characteristics of Participants after 4 weeks of intervention: as in table (2) showed statistically 

significant differences among groups regarding neck regarding NDI, pain, and cervical ROM outcomes (P<0.001). 

Between groups comparison: Comparing groups A and B, there were statistically significant differences in NDI, 

pain, cervical ROM (p< 0.001) after 4 weeks of interventions in favor of group B. Comparing groups A and C, there 

were statistically significant differences in pain, flexion, extension, right rotation, and left rotation in favor of group 

C, but not in neck disability index, right side binding, and left side binding outcome measures after 4 weeks of 

interventions. between group B and C there were statistically significant differences, in favor of group B, regarding 

MANOVA outcome measures after 4 weeks of interventions, as in tables (2) and (3). 
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6. DISCUSSION 

This study was designed to compare the efficacy of intermittent and continuous traction on pain intensity level, neck 

disability, and cervical ROM in patients with acute MND. Traction with traditional physical therapy program for the 

patients in Group B there was a statistically significantly greater improvement in functional disability, pain intensity 

level, and cervical ROM than Group C received Mechanical continuous Cervical Traction and Group A received 

traditional physical therapy program. 

Regarding the effect of exercise program on MND: 

The therapeutic exercise aimed to improve the performance of the cervical muscles, decrease pain intensity level, and 

enhance the functional disability as a result of MND (Gross A. et al., 2007), in addition, to increase head excursion 

and cervical ROM (Morningstar M.W. 2003). 

The use of exercise programs can relax the tense soft tissues through stretching exercises which decreasing muscles 

spasm and improve circulation which decreases the concentration of metabolites. Its Always recommended that 

stretching and strengthening weakened or strained muscles are usually the first line of treatment (Gross A. et al., 

2007). 

these results are concurring with Lars et al., (2014) who identified that strengthing exercise guide to release from 

neck muscle pain and had a high clinical significance.  

Ylinen et al., (2007) identified that stretching exercises is  recommended to relieve pain, at least for the short-term 

treatment. as they compare  stretching exercises with  manual therapy in treatment ofchronic neck pain 
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exercise is an evidence-based practice to not only relieve pain in individuals with MND but also to improve motor 

function and muscle strength (O’Riordan, C. et al 2014) 

Regarding the effect of cervical traction on MND: 

traction decreases pain and paraspinal muscle spasm by enabling muscle relaxation, mechanoreceptors stimulation, 

and soft tissues stretching by widening the intervertebral foramen, facet joints gliding, and spinal curves straightening, 

(Graham N. et al.,  2011 ) 

As the group that received intermittent traction had the greatest improvement the mechanism by which intermittent 

traction reduces neck pain is by decompressing the spine structured of the by stretching paraspinal muscles and 

ligaments (Himanshi  S. and Nirali P. 2014 ) 

The advantages of the intermittent traction technique are the effect on circulation and stimulation of mechanoreceptors 

in the capsules, ligaments, tendons, and joints. It is ideal for the less acute and less critical cervical diseases and 

injuries (Bland, 1994).  

This also agrees with the results of Bid, D et al., (2014) who concluded that the addition of intermittent cervical 

traction to the traditional therapy is more efficient and gives superior effect in the management of MND. 

Romeo et al., (2018), also reported that adding traction to other conservative treatments had a statistically significant 

effect versus other conservative treatments alone.  

 These results disagree with Borman et al., (2008) who concluded that no specific effect of traction was observed 

over conventional physical therapy interventions in adults with chronic neck pain.  

Himanshi s. et al., (2014) concluded that conservative treatments which include neck strengthening exercises and 

TENS are more effective than the effectiveness of ICT for reduction of pain and improvement of function in the 

management of cervical radiculopathy CRS. Also Thoomes et al., (2013) stated that cervical traction was not effective 

in the treatment of CRS. 

7. LIMITATIONS:  

This study was limited by the following factors: Firstly, The outcome measures improvements were limited to the 4-

week follow-up, the long-term effects not examined, Secondly, The psychological status of the patients affect the 

treatment application. 

8. CONCLUSIONS 

Both traction methods intermittent and continuous are effective when added to a traditional physical therapy program 

in patients with acute MND in favor of intermittent cervical traction (ICT). 
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