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Background: Mechanical neck pain is common among young female university students and can lead to
disability and reduced physical activity.
Objectives: The aim of this study was to compare the e®ect of Kinesio taping (KT) to mechanical cervical
traction (MCT) on young female university students with chronic neck pain.
Methods: Sixty young female university students with mechanical neck pain participated in this study; their
ages ranged from 19 years to 23 years. They were assigned to three equal groups: the control group (A)
received infrared, massage, stretching, and strengthening exercises three days per week for 6 weeks. Exper-
imental group B received cervical traction in addition to the same program as the control, and experimental
group C received KT in addition to the same program as the control group. Absolute pain intensity by the
visual analogue scale (VAS) and neck disability index (NDI) were measured pre-and post-treatment inter-
vention. Data were gathered at baseline, and after 6 weeks of intervention for three groups.
Results: The MANOVA test showed a signi¯cant reduction in NDI and pain level after 6 weeks between pre-
and post-treatment intervention in group B (P < 0:001 and P < 0:001, respectively). There was a signi¯cant
reduction in pain after 6 weeks in group C. There was also a signi¯cant reduction in NDI and pain level after 6
weeks in group B versus control group (P < 0:001 and P ¼ 0:001, respectively). In addition, a signi¯cant

*Corresponding author.

Copyright@2024, Hong Kong Physiotherapy Association. This is an Open Access article published by World Scienti¯c Publishing
Company. It is distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 (CC BY-
NC-ND) License which permits use, distribution and reproduction, provided that the original work is properly cited, the use is
non-commercial and no modi¯cations or adaptations are made.

Hong Kong Physiotherapy Journal
Vol. 44, No. 1 (2024) 69–78
DOI: 10.1142/S1013702524500082

69

Research Paper

https://orcid.org/0000-0002-8076-6932
https://orcid.org/0000-0002-1996-5131
https://dx.doi.org/10.1142/S1013702524500082


reduction in pain level and NDI after 6 weeks was detected in group B compared to group C (P < 0:001,
P ¼ 0:014, respectively) while a signi¯cant reduction in pain level only between the control group (A) and
group C was detected (P < 0:001).
Conclusion: In young female university students with mechanical neck pain, cervical traction combined with
physiotherapy program was found to be more e®ective than KT with physiotherapy program or physio-
therapy program alone in reducing pain and enhancing functional abilities after 6 weeks. This will help
physiotherapists make more informed decisions concerning the clinical e®ects of MCT.

Keywords: Cervical traction; Kinesio taping; neck pain; headache.

Introduction

Mechanical neck pain symptoms are common
health problems among female university students
aged 18–25 due to studying posture and the use of
electronic devices.1 An epidemiologic study proved
that the yearly occurrence rate of neck pain is 10.4–
21.3% with an advanced rate for computer and
o±ce workers which represents a burden on socie-
ty.2 Almhdawi et al.3 reported that the prevalence
of neck pain was much greater in females and was
signi¯cantly associated with an increase in clinical
training load, symptoms of mental stress, and av-
erage smartphone use time. In developing coun-
tries, mechanical neck pain is most common in
university students.4 A study conducted by Gharib
and Hamid5 in Saudi Arabia showed that the
prevalence rate of cervical pain among female
university students was 54%.

This disorder has a multifactorial aetiology in-
cluding ergonomic factors such as strenuous phys-
ical activity, inappropriate posture, and repetitive
movement. There are also individual factors such
as age, gender, body mass index (BMI), and mus-
culoskeletal ache history as well as psychosocial
factors such as job dissatisfaction, stress level,
nervousness, and depression. In addition, the use of
several electronic devices (computer, tablet, and
cell phones) for a long period of time with static
posture can increase the risk.6–8

Studies on the prevalence and risk factors for
neck pain in various populations are important
because they have an impact on the economy and
society, thus a®ecting both the government and
individuals. The socio-economic burden of me-
chanical neck pain is high and includes many dis-
crepancies such as increasing treatment costs and
work absenteeism. It is also a problem related to
mechanical neck pain that can signi¯cantly disturb
work productivity and the economies of individuals

and communities.9 Most of the available literature
delivers di®erent treatment strategies for mechan-
ical neck pain and includes drug therapy, manual
techniques, electrophysical therapy, stretching and
strengthening exercises, and massage.10 Other
physiotherapeutic interventions such as Kinesio
taping (KT)10 and mechanical traction are most
frequently used by a physiotherapist.11

KT is a treatment technique used clinically for
managing pain12; it was established by Kenso Kase
in the 1970s, but its application has become more
common in recent years.13 It has been theorized
that KT may yield its e®ects in reducing pain
through the (a) improvement of blood circulation;
(b) reduction of oedema by improving lymphatic
blood °ow; (d) training of muscle relaxation to
deliver proper joint alignment; and (e) providing
muscle balance and joint support without a®ecting
the range of motion (ROM).

Mechanical cervical traction (MCT) is a thera-
peutic technique that includes pulling force on the
di®erent structures of the cervical region to
lengthen the soft tissue and provide mechanical
correction of cervical joints.14 Moreover, it was
hypothesized that the static stretching of the
muscle ¯bres tends to cause muscle relaxation and
relieve pain15 but to date, there is still a shortage of
literature that detects the superiority of one of
these modalities over the other. Considering these
points, the objective of this study was to determine
the e®ectiveness of KT versus MCT in reducing
neck pain in young female university students.

Materials and Methods

Study design

A pre- and post-test control group design (between
and within groups' comparisons) was conducted.
The three tested groups were examined before and
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after treatment intervention to detect the superi-
ority of the intervention in the management of
chronic mechanical neck pain (CMNP).

Participants

We enrolled 60 female university students between
the ages of 19 years and 23 years clinically diag-
nosed by an orthopaedic consultant as having a
history of CMNP for at least three months without
any other musculoskeletal abnormalities. CMNP
was de¯ned as generalized neck pain that became
worse by abnormal static neck postures or neck
movement, or tender palpation of the muscles
surrounding the cervical region without referred
pain. Both the participants and the examining
physiotherapist were unaware of the intervention
groups. Blinding occurred at the evaluation and
data collection stages. The process was only known
to the physiotherapist who administered the ther-
apy because each participant's physiotherapy ses-
sion was private and isolated from the other
participants. The sessions were held at di®erent
times and days, and thus the participants in the
physiotherapy program did not know the other
participants. Participants in the trial were also
uninformed about the assigned intervention or the
distinctions between KT and MCT.

The participants were recruited from the clinic
of the Faculty of Physical Therapy, Cairo Uni-
versity (Convenient sample), and assigned ran-
domly into three equal groups using the sealed
envelope method; the participants were divided
into three groups. Each patient selected a random
envelope and handed it to the physical therapist.
The control group (group A) received a source of
heat (infrared), massage, stretching, and
strengthening exercises. Group B received cervical
traction in addition to the same program as the
control group, and group C received KT replaced
two times per week or when urgently needed in
addition to the same program as the control group.
All three groups received physical therapy sessions
three days a week for 6 weeks. The KT and cervical
traction were given on the same day of other
physical therapy treatments, and patients in group
C received the KT after exercising and applying
infrared.

The inclusion criteria were female university
students aged from 19 years to 23 years with a
history of CMNP for at least three months without
any other musculoskeletal abnormalities. CMNP

was de¯ned as generalized neck pain worse by ab-
normal static neck postures or neck movement, or
tender palpation of the muscles in the surrounding
cervical region (posterior and side muscles of the
neck; levator scapulae, trapezius, sternocleido-
mastoid, and scalene muscles).10 Participants were
excluded if they had a clinical recommendation of
severe abnormalities or disorders of the cervical
spine such as ligamentous injury, joint dislocation
or disruption, disk prolapse, cervical stenosis, re-
ferred pain, radiculopathy, recent surgery or frac-
ture in the cervical region, pregnant women, and
allergy to KT.

The sample size was detected using G*power
software version 3.1.9.7 (Universities, Dusseldorf,
Germany). The estimation depends on a pilot
study; the main outcome of this study was neck
pain intensity. This led to a power of 0.85 with an
alpha level of 0.05 and e®ect size of 0.88; the total
size of the sample was 12 contributors per each
group. The total sample size was 20 participants
for each group considering the dropout rate
(Fig. 1). There were no dropouts and no adverse
reactions reported by participants in any of the
three intervention groups after a suitable sample of
60 subjects was chosen from the enrolled sample of
75 subjects.

The study was approved by the research ethics
committee of the Faculty of Physical Therapy,
Cairo University (Approval No. P.T.REC/012/
003907) and the registration number is
(PACTR202307610793616). All participants
signed a consent form before the beginning of the
study. The main outcome measures were neck pain
intensity measured by the visual analogue scale
(VAS) and functional disability measured by the
neck disability index (NDI).

Instrumentations

The VAS is a simple and common method for the
evaluation of di®erences in pain intensity. It is a
horizontal line of 10 cm that represents a continu-
um between 0 cm, where 0 is \no pain" and 10 cm
where 10 is \worst pain". VAS is considered a valid
and reliable method for pain evaluation and it is
suitable for use in clinical sessions.16

The NDI consists of 10 sectors including six
probable responses for functional activities in each
sector (from 0 to 5). The NDI is counted from 0 to
50, with a higher score signifying greater disability.
The degree of disability can be obtained by
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percentage, which is minimum (0–20%), moderate
(21–40%), severe (41–60%), invalidating (61–
80%), and bed bound (80–100%). The validity and
consistency of the NDI have been well recognized.17

For the treatment interference, the original KT
(IC: 87683491, made in Korea) was applied in this
study. It is composed of 100% latex-free hypoal-
lergenic cotton that is non-restrictive and has a
water-resistant coating; it is easy to apply. This
tape is thin and has high elasticity, which enables it
to extend to 100% of its original length. The tape is
5 cm wide and 5m long. The sensitivity assessment
was applied before the application of KT. In addi-
tion, the MCT was applied using å Triton Traction
Unit (Chattanooga, USA, Model No. 4749)

consisting of an adjustable traction table, traction
unit, and head halter.

Procedure

The study had three sessions per week for a total of
6 weeks. Each session lasted almost an hour. All
sessions were conducted in the morning. Each
participant in group B received MCT. The position
of the patient was a supine lying position with the
neck of the subject °exed 30�. The head halter was
applied and ¯t to the subject comfortably and at-
tached to the traction unit as shown in Fig. 2. The
patient was properly aligned for the pulling force
after the traction unit was activated. The type of

Fig. 1. Flow chart of participants.
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traction application is intermittent with a hold
time and rest time of 10 sector each.11 The starting
traction force is between 5 kg and 6 kg, and it is
modi¯ed based on the patient's tolerance and to
avoid muscle fatigue and pain.18 None of the par-
ticipants exceeded the 6 kg traction force.

Each participant in group C received a standard
KT application from a sitting position. The pos-
terior and side part of the neck was free of clothes,
and the area was cleaned with distilled water and
shaved from any hair to facilitate proper tape ap-
plication. The stem of the Y-shaped KT (about
15 cm) is stacked over the beginning of the dorsal
region between T1 and T2 without tension. The
KT was applied with a tension of approximately
15–25% paraspinal. Each patient was asked to
bend and rotate the neck to the opposite side
during the application of each Y-shaped band to
the upper cervical region (C1–C2). In addition, an
I-shaped band with 50% tension was placed crossed
to the Y-shaped band over the mid-cervical region
(C3–C6) while °exing the patient's cervical spine
to exert pressure on the back tissues as shown in
Fig. 3. The tape was placed and changed two times
a week or more frequently as necessary.19

Each participant in all groups received a source
of heat (infrared radiation) for 15min/session. The
patient was placed in a sitting position with for-
warding leaning of the trunk and supporting the
head over the plinth to obtain the maximum po-
sition of support and relaxation. An infrared lamp
was located between 50 cm and 75 cm for three
sessions per week for 6 weeks.20 In addition, deep
e®leurage was conducted on the extensors and side
bending muscles of the cervical region while the
patient lay in prone position with the forehead
supported on the patient's hands to insure maxi-
mum relaxation position. The massage therapy
was targeted at the painful areas in the neck and
upper back regions. Techniques di®er from super-
¯cial e®leurage to ¯rm motion including

compression and force release; deep muscle/fascia
massage was used in other areas.21 The massage
duration was 20min per session.22 The same
physiotherapist applied the deep e®leurage to each
participant for 15min which included in the 20min
mentioned before. Moreover, each participant in all
three groups received di®erent types of exercises.
There was a stretching exercise in the form of an
elongation to the posterior and side °exors of the
neck (levator scapulae, upper ¯bres of trapezius,
sternocleidomastoid, and scalene muscles). This
moved from a supine laying position for 30 s fol-
lowed by 30 s of relaxation with three repetitions.23

There was also a strengthening exercise in the form
of isometric contraction of °exors, extensors, ro-
tators, and side muscles of the neck moving from a
sitting position with the palm of the physiothera-
pist pressed against the patient forehead for cer-
vical °exors, pressed against the side of the patient
head for cervical side °exors and rotators, and
pressed against back of the patient head for cervi-
cal extensors. The exercise was applied for 6 s of
contraction followed by 6 s of relaxation ¯ve times
in each direction.24

Statistical analysis

Data analysis helped detect normality and homo-
geneity of data via the Shapiro–Wilk test. The
VAS and NDI variables exhibited a parametric
distribution. Mixed design MANOVA was used to
compare means within and between the three

Fig. 2. Cervical traction unit with the neck of the subject
°exed 30�.

Fig. 3. The applications of Kinesio tape.
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groups in pre- and post-treatment interventions. In
addition, the di®erence of the means in partici-
pants' demographic data was examined. Numerical
data were shown as mean and SD. The statistical
signi¯cance level was set at a p-value � 0:05. Sta-
tistical analysis was conducted using IBM SPSS
version 20 (SPSS Inc., Chicago, Illinois, USA).

Results

There were no statistically signi¯cant di®erences in
the mean values of demographic data (age, weight,
height, and BMI) among the three groups (p-values
� 0:05; Table 1). The results of variables of interest
indicated statistically signi¯cant group-time inter-
action for neck pain among the three groups
(F ¼ 108:5, P < 0:001) after a period of 6 weeks of
treatment interventions. There were no statisti-
cally signi¯cant di®erences in the mean values be-
tween pre-and post-treatment intervention in the
control group (P ¼ 0:662), but there were statis-
tically signi¯cant di®erences in cervical traction
and KT groups (P < 0:001; Table 2). In addition,
there were no statistically signi¯cant di®erences in
the mean values in pre-treatment intervention
among the three groups (P � 0:05), but post-
treatment intervention showed statistically signif-
icant di®erences among the three groups
(P < 0:05) with signi¯cant reduction of pain
values in the cervical traction group more than KT
group (Table 3).

The NDI showed a statistically signi¯cant
group-time interaction for NDI among three
groups (F ¼ 5:031, P ¼ 0:008) after a period of 6
weeks of treatment interventions. The subjects
who received a physiotherapy program combined
with MCT experienced a greater reduction in NDI
than subjects who received a physiotherapy

program only; there was no statistically signi¯cant
di®erence in the mean values between the control
and KT group (P ¼ 0:567) as shown in Table 2.
There were no statistically signi¯cant di®erences in
the mean values in pre-treatment intervention
among the three groups (P � 0:05). The post-
treatment intervention showed statistically signif-
icant di®erences between the control group and
cervical traction group and between cervical trac-
tion group and KT group (P < 0:001, P ¼ 0:014,
respectively) as shown in Table 3.

Discussion

The results showed that patients with mechanical
neck pain had statistically signi¯cant improve-
ments in experimental groups B and C (MCT and
KT groups, respectively) versus group A (control
group) with more improvement in the MCT group
than the KT group. In addition, the NDI showed
a statistically signi¯cant reduction in the experi-
mental group B only (MCT group) versus control
group A and experimental group C (KT group).
This indicated the e®ect of KT and MCT in re-
ducing neck pain in a patient with mechanical
neck pain and the superiority of MCT in reducing
the neck pain in those patients versus the con-
ventional treatment alone or KT with conven-
tional treatment after 6 weeks of treatment
interventions.

These ¯ndings suggest that the improved blood
°ow and muscle relaxation resulting from KT with
a conventional treatment program can reduce the
pain in patients with mechanical neck pain.13 In
addition, the stimulation of mechanoreceptors
through the stretching e®ect of KT tends to reduce
pain.25 Furthermore, the instant e®ect of KT may
be via the stimulation of Golgi organ receptors that

Table 1. Participants' demographic data.

Control group (A) MCT group (B) KT group (C)
(mean� SD) (mean� SD) (mean� SD) p-value F -value

Age (years) 20:8� 1:4 20:9� 1:52 21:1� 1:48 0.806 0.217
Weight (kg) 52:2� 7:47 53:4� 9:60 53:85� 9:51 0.833 0.183
Height (cm) 157:35� 5:69 159:15� 6:38 159:70� 6:46 0.459 0.790

BMI (kg/m2) 21:07� 2:77 20:95� 2:53 20:97� 2:46 0.988 0.012

Notes: Abbreviations: MCT = Mechanical Cervical Traction; KT ¼ Kinesio-taping; BMI ¼
Body Mass Index; SD ¼ Standard Deviation; cm ¼ centimeter; Kg ¼ Kilogram; Kg/m2 ¼
Kilogram per meter square. *Signi¯cant at p-value < 0:05.
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can reduce the muscle spasms.13 A fear of move-
ment is linked to pain intensity in patients with
neck pain, and it is also possible that the tape re-
duced the pain by inhibiting mechanisms. The KT
application may have improved neck pain and
ROM by giving patients the proper sensory feed-
back and reducing the fear of movement. KT may
also enhance the ROM and functional capacity by
supporting the cervical region's spinal seg-
ments.26,27 The increased ROM and improved NDI
performance of the cervical muscles might be
explained by a reduction in pain. On the contrary,
KT had limited e®ect in improving neck disability
— especially over a short time of treatment
intervention.28–30

Intermittent cervical traction can be used to
treat patients with mechanical neck pain as well as
more advanced cases such as cervical radiculo-
pathy as shown by Moeti and Marchetti,31 which
proved the reduction of pain and disability in a
patient with cervical radiculopathy using me-
chanical intermittent cervical traction. However,
these cases (radiculopathy) were not included in
our study. Most of the available literature studies
recommend intermittent cervical traction rather
than continuous MCT to reduce pain via stimula-
tion of mechanoreceptors.31–33 This may be as-
cribed to the cervical traction successfully
improving or restoring the cervical lordotic curve
through muscle relaxation and relieving muscle
spasms through stretching while overcoming the
resistance of the muscle and other surrounding
tissue that tends to cause muscle inhibition.34

Bid et al.34 stated that MCT has numerous
possible mechanisms of action with very little in-
crease in intervertebral space (a few millimetres).
These then stabilize the activity of the trapezius
muscle over the ¯rst three to 6min in addition to
the inhibition of pain through the nociceptive re-
°ux transmission. All of these techniques can lessen
neck pain and enhance spinal function.

On the other hand, Borman et al.35 showed no
e®ect between traction and conventional physical
therapy with chronic neck pain, but this may be
because of the di®erent characteristics of the
sample cohort in our study. The pain duration in
the selected sample was only 6 weeks, which is
di®erent from that in the current study which was
at least three months. In contrast, another study
by Jellad et al.18 showed the e®ect of MCT in
rehabilitation — especially when combined with
other approaches of rehabilitation.

Limitations and Future Research

Our study has an obvious limitation: The selection
of female subjects only without considering gender
variations. Thus, the results are restricted to
women. To ensure the optimal e±ciency of KT and
MCT, it is advised that both male and female
subjects be included in future studies. Additional-
ly, a strong study design, such as a randomized
control trial, should be chosen because a lack of
randomization can lead to selection bias. Further
studies are needed to conduct an extensive com-
parison between KT and MCT. Moreover, sub-
group classi¯cations of neck pain patients are not
included in the current study. Future work should
identify which subgroup has a better likelihood of
having a favorable e®ect when using KT or
traction.

Conclusion

There are limited studies that compare the e®ect of
KT with cervical traction. Here, we clarify the
superiority of one of the most common methods
(KT and MCT) used with chronic neck pain in
reducing neck pain and improving neck function.
The ¯ndings con¯rm the superiority of MCT.
Cervical traction combined with physiotherapy
program was found to be more e®ective than KT
with a physiotherapy program or a physiotherapy
program alone in reducing pain and enhancing
functional abilities after 6 weeks. This will help
physiotherapists make more informed decisions
concerning the clinical e®ects of MCT in young
female university students with mechanical neck
pain.
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