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Abstract

Background: Mechanical neck pain may be defined as sim-
ple neck pain without specific underlying disease causing the
pain, symptoms vary with physical activity and over time. Cer-
vical traction is popular for treating and preventing musculo-
skeletal spinal disorders by widening of intervertebral foramen,
distraction of facet joints, straightening of spinal musculature,
tensing of ligaments, separation of vertebral bodies. Mechani-
cal cervical traction can be applied in a continuous or an inter-
mittent mode.

Aim of Study: The aim of this study was to compare be-
tween the effect of continuous and intermittent cervical traction
on neck pain severity, neck functional disability and neck sag-
ittal, coronal and transverse mobility in patients with chronic
mechanical neck pain.

Patients and Methods: Thirty male and female patients
diagnosed as chronic mechanical neck pain whose age ranged
between 20 to 40 years with duration of illness between 3 and
12 months participated in this study. They were randomly dis-
tributed into two equal experimental groups. The first group
received continuous cervical traction, while the second group
received intermittent cervical traction. All patients were treat-
ed for 12 sessions (3 sessions/week) every other day for four
weeks.

Results: Both groups had significant improvement in all
the measured vatiables. Intermittent cervical traction was sig-
nificantly more effective than continuous cervical traction in
reduction of neck pain severity and increasing neck coronal
mobility. However, there was no significant difference be-
tween groups on functional disability, neck sagittal and trans-
verse mobility.
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Introduction

NECK pain is a pain located in the anatomical re-
Eion of the neck, with or without radiation to the

ead, trunk and upper limbs, it includes the posteri-
or neck region, from the superior nuchal line to the
spine of the scapula and the side region down to the
superior border of the clavicle and the suprastemal
notch [1].

Symptoms of chronic mechanical neck pain ap-
pear to be wotsened during prolonged static mus-
cle activity and repetitive job tasks with duration of
symptoms longer than three months [2,3]. Mechani-
cal neck pain has a postural or mechanical basis and
affects about two thirds of people especially in the
middle age, women being affected more than men

[4].

Several physical therapy interventions have
been recommended for patients with neck pain.
These interventions include manipulation, stretch-
ing, stren%thening and endurance exercise, transcu-
taneous electrical nerve stimulation, soft collar heat
or cold [4]. One of the most common conservative
treatments used in chronic mechanical neck pain is
cervical traction [5].

Cetvical traction frequently used as a compo-
nent in outpatient neck pain treatment programs, in-
volves applying a traction force to the neck area by
using a mechanical system unit. The physiological
effects of mechanical traction include stretching of
the muscles leads to relaxation, improving local cir-
culation and diminishing pain [6]. Mechanical cer-
vical traction can be applied in a continuous or an
intermittent mode [7]. It was found that using con-
tinuous or intermittent cervical traction in treatment
of patients with chronic mechanical neck pain had
significant effect on neck pain, functional disability
and cervical range of motion.
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To the authors' knowledge there are no previ-
ous comparative studies compared between the pure
effect of continuous and intermittent cervical trac-
tion in treatment of chronic mechanical neck pain.
Therefore, the purpose of this current study is to
compare between the effect of these two modes of
traction in treatment of patients with chronic me-
chanical neck pain.

Patients and Methods

This study was conducted in the outpatient clin-
ic of the Health Insurance of El Mansoura Genet-
al Hospital, El Dakahlia Governorate, Egypt from
September 2021 to March 2022. Thirty male and

female patients participated in this study.

The inclusion criteria for this study included pa-
tients who were diagnosed as chronic mechanical
neck pain. Then age ranged between 20 to 40 years
with a duration of illness ranged between 3 and 12
months from the onset of illness. The exclusion cri-
teria included any other pathological conditions that
might cause neck pain rather than mechanical type.

All patients were referred by orthopedic sur-
geons who diagnosed the cases based on the clinical
and radiological examinations. Patients were ran-
domly distributed into two equal treatment groups.
All patients were treated for 12 sessions (3 sessions/
week) every other day for four weeks.

The first group consisted of 15 patients (3 males
and 12 females), their mean age was 32.00 (£5.73)
years, mean weight was 75.00 (+16.23) kilograms
and mean duration of illness was 7.67 (£2.41)
months The second group consisted of 15 patients
(5 males and 10 females), their mean age was 28.60
(£7.33) years, mean weight was 79.80 (£15.60 kilo-
grams and mean duration of illness was 8.20 (£2.40)
months

Assessment procedures.

Each patient was assessed pretreatment within
24 to 48 hours before the first session and posttreat-
ment within 24 to 48 hours after the last session by
measuring neck pain severity, functional disability
and neck mobility in the sagittal, coronal and trans-
verse planes.

A- Neck pain severity.

Neck pain severity was assessed by using the
numerical pain rating scale based on the work of
Williamson & Hoggart [8]. It is 10cm line which is
divided from 0 to 10 with lem interval and explana-
tion was made to the patient to choose a number on
this line which best describes his neck pain severity,
0 means no pain at all and 10 means the worst pain
imaginable. In this study the Arabic version of the
numerical pain rating scale was used [9)].

B- Neck functional disability:

Neck functional disability was assessed by the
neck disability index based on the work of Vernon
[in It consists of 10 sections: Pain intensity, per-
sonal care, lifting, reading, headaches, concentra-
tion, work, driving, sleeping and recreation. Each
section consists of 6 possible statements and each
statement is scored from 0 (no disability) to 5 (total
disability). The patient was asked to answer each
section by marking one statement that most applies
to him The maximum possible score is 50. The
neck disability index score was normalized to 100
to be reported as percentage. The Arabic version of
the neck disability index was used in this study [11].

C- Neck mobility:
Neck mobility in the sagittal, coronal and trans-
verse planes was measured by the Myrin (OB) goni-
ometer (the version used was OB Goniometer My-
rin, Lic-Rehab, 5-17182, Solna, Sweden) based on
the work of Malmstrom et al. [1 2]. The instrument
consists of a fluid filled rotatable container mounted
on a plate. The container has a compass needle that
reacts to the earth's magnetic field and an inclina-
tion needle that is influenced by the force of gravity.
The compass needle measures movements in the
horizontal plane, the inclination needle measures
movements in the sagittal and coronal planes [12].

Treatment procedures:

Patients in the first group received infrared ra-
diation as a source of warming up for 15 minutes.
The infrared equipment used in this study was mod-
el (SN -1033), made in Egypt. This was followed by
continuous cervical traction based on the work of
Elnaggar et al. [13]. The traction unit used was (ITO
motorized traction unit made in Japan). Patient was
instructed about the procedure and he was placed in
the supine lying position on the traction table with
head on a hard pillow, the neck was at 15° flexion.
The traction force was adjusted to 10% of the pa-
tient's body weight, the total traction time was 20
minutes. The head halter was fitted on the patient
occiput and chin and was adjusted to be fitted with
the traction probe, then the safety button probe was
given to the patient and was instructed to press it if
any discomfort would be felt.

Patients in the second group received infrared
radiation as a source of warming up for 15 minutes
followed by intermittent cervical traction. Each
patient was treated according to the same protocol
used for the first group except that the traction force
was adjusted to 10% of the patient's body weight
as loading force for 40 seconds and the unloading
traction force was 5% of the body weight for 10 sec-
onds, the total traction time was 20 minutes based
on the work of Bid et al. [6].
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Results

Pretreatment comparison between groups for
the demographic data (age, weight and § ration of
illness) showed non significant difference (p>0.05).
Pretreatment comparison between groups for the
dependent variables of the study was also done.
This comparison showed non significant differ-
ence between groups for neck sagittal and coronal
mobility as well as functional disability (p>0.05).
However, a significant difference between groups
pretreatment was found for neck pain severity and
neck transverse mobility (p<0.05).

Within and Between Groups Difference Post-
treatment:

1- Neck pain severity:
A- Within groups difference:

Comparison between the mean values of neck
pain severity measured pretreatment and posttreat-
ment within groups was done by using the paired
t-test. In both groups there was significant differ-
ence between the pretreatment and the posttreat-
ment mean values of neck pain severity. This means
that both gro fps had significant reduction of neck
pain severity after treatment (Table 1).

Table (1): Within groups difference of neck pain severity post-
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posttreatment within groups was done by using the
Wilcoxon singed rank test. In both groups there was
significant difference between the pretreatment and
the posttreatment median values of neck functional
disa}l))ility This means that both groups had signif-
icant reduction of neck functional disability after
treatment (Table 2).

Table (2): Within groups difference of neck functional disability
post-treatment.

Neck‘ Pre- Post- z- P
functional
L. treatment treatment value value
disability
Continuous 48.88 36.00 3.01 0.003*
cervical (4222-56.00) (33.33-51.11)
traction
Intermittent 60.00 3333 341 0.001*
cervical (44.00-68.00) (24.44-42.22)
traction

treatment.
) Pre- Post-
Neck pain treatment treatment t p-
severity value value
Mean (£tSD) Mean (+SD)
Continuous  5.87 (+1.64) 4.73 (xt1.91) 243 0.02*
cervical
traction
Intermittent  8.00 (+1.00) 3.40 (x1.76) 9.66 0.001*
cervical
traction

*Significant difference.

B- Between groups difference:

The unpaired t-test was used to examine the dif-
ference between the posttreatment means of neck
pain severity of both groups by using the mean dif-
terence to overcome the significant difference be-
tween groups before treatment.

A significant difference was found between the
mean difference of neck pain severity of the contin-
uous cervical traction group 1.84 (£1.81) and the
mean difference of the intermittent cetrvical traction
group 4.60 (£1.84) with t-value equals 5.20 and
p-value equals 0.001. This mean that intermittent
cervical traction is more effective than continuous
cervical traction in reduction of neck pain severity.

2- Neck functional disability:
A- Within groups difference:

Comparison between the median values of neck
functional disability measured pretreatment and

*Significant difference.
Data expressed as median (25th percentile- 75th percentile).

B- Between groups difference:

The Mann Whitney test was used to examine the
difference between the posttreatment medians of
neck functional disability of both groups.

Non significant difference was found between
the median of neck functional disability of the
continuous cervical traction group (36.00) and the
median of the intermittent cervical traction group
(33.33) with z-value equals (1.50) and p-value
equals (0.13). This mean that both treatments are
equally effective in reduction of neck functional

disability.
3- Neck sagittal mobility:
A- Within groups difference:

Comparison between the mean values of neck
sagittal mobility measured pretreatment and post-
treatment within groups was done by using the
paired t-test. In both groups there was significant
difference between the pretreatment and the post-
treatment mean values of neck sagittal mobility.
This means that both groups had significant increase
in neck sagittal mobility atter treatment (Table 3).

Table (3): Within groups difference of neck sagittal Mobility
post-treatment.

Neck Pre- Post-
sagittal treatment treatment va;Je . ai 1-16
mobility Mean (+SD) Mean (£SD)
Continuous 108.75 128.27 5.12  0.001*
cervical (£24.67) (£15.84)
traction
Intermittent 117.67 136.40 5.76  0.001*
cervical (x16.49) (£6.64)
traction

*Significant difference.
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B- Between groups difference:

The unpaired t-test was used to examine the dif-
ference between the posttreatment means of neck
sagittal mobility of both groups.

Non significant difference was found between
the Eosttteatment mean of neck sagittal mobilit
of the continuous cervical traction group 128.2
(£15.84) and the posttreatment mean of the inter-
mittent cervical traction group 136.40 (£6.64) with
t-value equals (1.83) and p-value equals (0.08). This
mean that both treatments are equally effective in
increasing of neck sagittal mobility.

4- Neck coronal mobility:
A- Within groups difference:

Comparison between the mean values of neck
coronal mobility measured pretreatment and post-
treatment within groups was done by using the
paired t-test. In both groups there was signiticant
difference between the pretreatment and the post-
treatment mean values of neck coronal mobility.
This means that both groups had significant increase
in neck coronal mobility after treatment (Table 4).

Table (4): Within groups difference of neck coronal Mobility
post-treatment.

cant difference between the pretreatment and the
Eosttreatment mean values of neck transverse mo-

ility. This means that both groups had significant
increase in neck transverse mobility after treatment

(Table 5).

Table (5): Within groups difference of neck transverse Mobility
post-treatment.

Neck Pre- Post-
transverse treatment treatment t p-
i value value
mobility  Mean (+SD) Mean (+SD)
Continuous 127.07 147.73 4.14 0.001*
cervical (£19.36) (£19.24)
traction
Intermittent 143.67 168.13 6.46 0.001*
cervical (£18.02) (£11.12)
traction

Neck Pre- Post- ;
coronal treatment treatment 1' Ii B
iy value value
mobility Mean (£SD) Mean (£SD)
Continuous 71.07 79.73 6.08 0.001*
cervical (£11.28) (x10.11)
traction
Intermittent 70.93 86.47 6.11  0.001*
cervical (£8.51) (+4.98)
traction

*Significant difference.

B- Between groups difference:

The unpaired t-test was used to examine the dif-
ference between the posttreatment means of neck
coronal mobility of both groups.

A significant difference was found between the
posttreatment mean of neck coronal mobility of the
continuous cervical traction group 79.73 (£10.11)
and the posttreatment mean of the intermittent
cervical traction group 86.47 (£4.98) with t-value
equals (2.31) and p-value equals (0.02). This mean
that intermittent cervical traction is more effective
than continuous cervical traction in increasing neck
coronal mobility.

5- Neck transverse mobility:
A- Within groups difference:

Comparison between the mean values of neck
transverse mobility measured pretreatment and
posttreatment within groups was done by using
the paired t-test. In both groups there was signifi-

*Significant difference.

B- Between groups difference:

The unpaired t-test was used to examine the dif-
ference between the posttreatment means of neck
transverse mobility of both groups by using the
mean difference to overcome the significant differ-
ence between groups before treatment.

Non significant difference was found between
the mean difference of neck transverse mobili-
ty of the continuous cervical traction group 20.67
(£19.33) and the mean difference of the intermittent
cervical traction group 24.47(£14.67) with t-value
equals 0.61 and p-value equals 0.55. This mean that
both treatments are equally effective in increasing
of neck transverse mobility.

Discussion

Our results showed that intermittent cervical
traction was more effective than continuous cet-
vical traction in reducing neck pain severity and
increasing neck coronal mobility. However, both
treatments were equally effective in reducing func-
tional disability and increasing neck sagittal and
transverse mobility.

In our current study, there was a significant re-
duction in neck pain severity with chronic mechan-
ical neck pain in patients treated by continuous
cervical traction. lEhis result is in agreement with
Ojoawo et al. [14], Bibi & Arif [15] and Lee et al.
[16]. There was also a significant reduction of neck
pain severity in patients treated by intermittent cer-
vical traction. This finding is in agreement with El
Semary et al. [17], Goyal [18] and Atteya et al. [19].

Reduction of neck pain through continuous cer-
vical traction according to Dhinwa & Mohd [20]
is due to stimulation of large afferent A-beta fib-
ers (mechanoreceptors) of the muscles and spinal
joints. According to Himanshi & Nirali [21] the
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mechanism by which intermittent traction reduces

neck pain is by relieving inflaimmatory reaction of
nerve roots by improving circulation or by prevent-
ing and reducing adhesions and contractures of the

cervical structures and by decompressing the spine
structures by stretching paraspinal muscles and lig-
aments.

In our current study, there was a significant re-
duction of neck functional disability in patients
treated by continuous cervical traction. This result is
in agreement with the findings of Ojoawo et al. [14],
Lee et al. [16] and Dawood et al. [22]. There was also
a significant reduction of neck functional disability
in patients treated by intermittent cervical traction.
This finding is in agreement with Goyal [18], Atteya
et al. [19] and Yun et al. [23].

Bello et al. [24] referred the improvement in the
score of neck functional disability due to the reduc-
tion of neck pain intensity after treatment by con-
tinuous cervical traction by stimulating the large
afferent A-beta pain fibers, which reduces %ain in-
tensity presynaptically at the spinal level which in
turn increases neck flexibility. Chiu et al. [5] stated
that intermittent cervical traction decreases neck
functional disability by increasing neck flexibility,
decreasing muscle spasm and increasing blood cir-
culation to the affected areas.

In our current study, there was a significant in-
crease of sagittal, coronal and transverse neck mo-
bility in patients treated by continuous cervical trac-
tion. This result is in agreement with the findings
of Bibi & Arif [15], Lee et al. [16] and Shakoor et al.
[25]. There was also a significant increase of sagit-
tal, coronal and transverse neck mobility in patients
treated with intermittent cervical traction. This find-
ing is in agreement with Goyal [18], Atteya et al. [19]
and Shakoor et al. [25].

According to Akbari & Bayat [26] neck mobility
in patients with mechanical neck pain treated with
cervical traction increases in all directions due to the
correction of the spinal alignment, the reduction of
the protective spasm, distraction of the facet joints,
increasing the sliding between facets and stretchin
shortened paraspinal soft tissues, ligaments, an
joint capsule.

Another physiological explanation concerned
with increase range of motion after traction was
described by El Semary et al. [17] who stated that

roup II afferent muscle spindles in autogenic inhi-
%ition is placed in a lengthened position leading to
relaxation of the muscles.

According to Lamba et al. [27], Savva and Gi-
akas [28] and Deepak [29] increase in neck mobility
in patients with neck disorders treated with cervical
traction is due to stretching of the muscles and con-
nective tissues, o%ening the intervertebral foramen
and causing vertebral separation.
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Conclusion:

The use of continuous cervical traction or in-
termittent cervical traction is effective method for
treatment of patients with chronic mechanical neck
pain between 20-40 years. Any of these two modes
of cervical traction can be used to reduce neck pain
severity and functional disability as well as increase
neck sagittal, coronal and transverse mobility. How-
ever, intermittent cervical traction is more effective
in reduction of neck pain severity and increasing
neck coronal mobility.
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