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ABSTRACT

Background: Motorbike drivers are frequently exposed to sustained postures, road vibrations, and repetitive
upper limb movements, making them prone to musculoskeletal issues, particularly in the cervical and scapular
regions. Scapular muscle endurance and craniovertebral angle (CVA) are crucial parameters related to postural
control and neck function. Alterations in these factors may contribute to or result from neck dysfunction.

Context and purpose of study: To compare scapular muscle endurance and craniovertebral angle in motorbike
drivers with neck pain and those without neck pain.

Results: The unpaired t-test revealed a statistically significant difference in mean scapular muscle endurance
between the neck pain group (15.92kg) and the non-neck pain group (20kg), with a p-value of 0.008. Similarly,
the craniovertebral angle was markedly reduced in those with neck pain (mean = 43.17°) compared to those
without (mean = 49.25°), with a highly significant difference.

Conclusion: Participants with neck pain have significantly lower scapular muscle endurance and a smaller
craniovertebral angle (CVA) than those without neck pain.
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INTRODUCTION shoulders, and neck. Poor posture, constant

vibration, and lack of adequate support dur-
ing riding contribute to muscle fatigue, spinal

Motorbike riding plays a crucial role in daily
activities such as transportation, mobility,

economic functions, and sports. Despite its
benefits, motorbike use is linked with
significant physical risks due to exposure to
environmental factors like noise, vibration,
and poor road conditions. Prolonged and
repetitive riding can lead to driving-
related Musculoskeletal disorders (DMSD),
commonlyaffecting the spine, lower back,
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injuries, and pain, especially in the lower back
and neck regions [1]. The study show that bike
riders are exposed to prolonged static posture
causing significant angular deviations at all
joints of the body, which in turn causes
unwanted pain [2].

These issues are compounded by socioeco-
nomic factors and stress, which are the major
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contributors to accidents and physical discom-
fort among riders in developing countries.
Compared to car drivers, motorbike riders are
more vulnerable to postural strain due to lack
of back support and prolonged seated
positions. Studies highlight a high incidence
of neck and shoulder pain in this population,
linked to abnormal joint angles, poor pressure
distribution, and muscular overuse. Over time,
such physical stress can lead to deterioration
in muscles, ligaments, and joints, making mo-
torbike riders a high-risk group for chronic
DMSD [3].

Forward head posture (FHP) refers to a
condition in which the position of the head
shifts forward in relation to the shoulder or
lower spine rather than being in an optimal
position. In transportation, the ergonomic
design of vehicles, particularly bikes, can play
a pivotal role in the onset and progression of
FHP, given the extended hours that riders
spend in static positions. Specifically, bike
riders are susceptible to FHP due to the
nature of their seated posture, extended
driving periods, and potential stress from
traffic and road conditions. However, despite
being at risk, bike riders maintain a more
dynamic posture, consistently adjusting their
body alignment with the changing terrain and
speed. Thus, physical demands and postural
dynamics differ considerably [4].

The scapular muscles play a crucial role in
maintaining shoulder stability, upper body
posture, and efficient arm function. In
motorbike riders, these muscles are subjected
to continuous biomechanical stress due to the
nature of their riding postures, which often
involve prolonged static positions with forward
head positioning and rounded shoulders,
resulting in muscular imbalances around the
scapula. Key stabilizing muscles such as serra-
tus anterior, trapezius, and rhomboids are
either overused or weakened due to the
repetitive and sustained nature of driving tasks
like steering, gear shifting, and braking. Over
time, this leads to scapular dyskinesia, abnor-
mal movement or positioning of the scapula,
which compromises shoulder mechanics and
increases strain on the neck and upper back.
Research has shown that drivers with
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scapular dysfunction commonly experience
neck and shoulder pain and demonstrate
reduced grip strength and endurance, indicat-
ing a breakdown in the kinetic chain that
connects core stability to hand function [5].

Such dysfunction not only affects comfort and
performance but also raises the risk of
developing chronic musculoskeletal disorders.
Therefore, assessing scapular muscle function
and incorporating stabilization exercises into
rehabilitation and ergonomic interventions is
crucial for preventing and managing driving-
related musculoskeletal issues [6].

Forward head posture is a significant contribu-
tor to neck pain in drivers, not only by
altering muscle activation patterns but also by
reducing joint mobility and sensorimotor
control. As the head moves forward, the load
on the cervical spine increases significantly. For
every inch the head moves forward, the
effective weight of the head on the neck
muscles increases, leading to muscle fatigue,
tension, and joint compression [7].

The scapular muscles play a crucial role in
maintaining proper neck posture and function,
and their dysfunction is strongly associated
with neck pain, particularly in individuals with
a forward head posture or chronic cervical is-
sues. Key scapular muscles involved include the
upper, middle, and lower trapezius, serratus
anterior, rhomboids, and levator scapulae.
Among these, the upper trapezius and
levator scapulae are often overactive and tight
in individuals with neck pain, contributing to
increased cervical spine loading and muscular
fatigue. In contrast, the lower trapezius,
middle trapezius, and serratus anterior are
commonly found to be weak or underactive,
leading to poor scapular stability and altered
movement patterns. This imbalance can cause
scapular dyskinesis, which places additional
strain on the cervical musculature to compen-
sate for the lack of scapular control [8].

Overall, addressing scapular muscle imbal-
ances and improving their endurance is a key
component in the physiotherapy management
of neck pain. Individuals with idiopathic neck
pain demonstrate altered electromyographic
(EMG) activity patterns in key scapular stabi-
lizing muscles, particularly the upper trapezius,
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lower trapezius, and serratus anterior. These
changes are often characterized by increased
activation of the upper trapezius and reduced
activation or delayed recruitment of the lower
trapezius and serratus anterior during various
functional tasks. This abnormal muscle
activity suggests the presence of scapular
dyskinesis, which may contribute to or result
from neck pain by disrupting normal
scapulocervical rhythm and increasing
cervical muscle load [9].

Motorbike riders are exposed to prolonged
static postures, vibration, and repetitive
loading of the cervical and shoulder regions
due to long hours of riding, often in poor
ergonomic positions. These factors contribute
to postural deviations such as FHP, which is
reflected by a reduced CVA and is commonly
associated with neck pain. Additionally, scapu-
lar muscle dysfunction, particularly reduced
endurance of stabilizing muscles like the lower
trapezius and serratus anterior, can lead to
poor postural control, scapular dyskinesis, and
increased cervical strain. While neck pain is
prevalent among motorbike drivers, there is a
lack of research investigating the relationship
between scapular muscle endurance and
cervical posture (measured via CVA) in this
population [10,11].

Understanding this relationship is crucial for
identifying biomechanical contributors to neck
pain and for designing effective preventive and
rehabilitative strategies tailored to motorbike
drivers. Therefore, this study is necessary to
determine whether deficits in scapular muscle
endurance and changes in craniovertebral
angle are significantly associated with
neck pain in motorbike drivers, thereby
highlighting potential targets for physiothera-
peutic intervention.

METHODS

The Present study was conducted as a cross-
sectional study with 24 participants who ride a
motor vehicle from the AJ Institute of Medical
Science and Research Centre. Among them, 12
participants had neck pain, and 12 did not. We
employed a non-probability sampling design,
selecting participants based on convenience.
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The allocation of participants was done ran-
domly using the envelope method. Data
collection lasted for 4 months.

Procedure: Approval of the study was
obtained from the Institutional Ethics
Committee. Patients were included according
to the specified inclusion and exclusion
criteria. Inclusion criteria include 24 Motorbike
riders under the aged 21-30 years with or
without neck pain, Individual whose primary
mode of transportation is motor bike
(2-wheeler), Individual using Motor bike with
gear and having a driving experience of 2-3
years, the participants who drive at least 1-2
hours per day and bikes with a lower rider seat
and raised pillion seat are included.

Participants with any deformity, neurological
disorders, recent RTA/trauma, congenital
abnormalities, cervical spine surgeries, and
conditions that impair sensation or movement
in the cervical region were excluded.

Twelve participants with neck pain and twelve
without neck pain who drive a motorbike and
meet the inclusion criteria were selected to
assess scapular muscle endurance using a
push-pull dynamometer. Participants were
asked to stand facing the wall with their shoul-
ders and elbows in a 90 ° flexion position.
There was no contact between the
participant’s arm and the wall. While both
scapulae were in neutral position, an appro-
priately sized stick was placed between the
elbows, and a dynamometer was placed
between their hands. The participants were
asked to perform a shoulder external rotation
until the dynamometer read 1 kg of load
capacity, and then they were asked to main-
tain this position. When the participants could
not keep the resistance, dropped the stick,
could not support the 90° houlder flexion, or
reported unbearable pain, the test was
terminated, and the time of hold is recorded
in seconds. Serratus anterior and trapezius
muscle endurance was measured by the
scapular muscle endurance (SME) test, and the
results were recorded.

The craniovertebral angle is measured using
Kinovea software to assess the head position.
Participants’ photographs are taken, and CVA
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is measured by marking 2 points: the first
marker was placed at C7, and the second one
in the tragus of the ear. The angle formed by
both red markers is recorded [12].

This application was designed to automatically
measure the craniovertebral angle using
computer-assisted vision and two red
markers. If the angle obtained is less than 48
degrees, then it is considered as FHP.

RESULTS

Statistical analysis of the data was performed
using SPSS20.0(IBM SPSS Statistics for Windows,
Version 20.0. Armonk, NY: IBM Corp). T-test.
Descriptive statistics were presented using
mean and Standard deviation. Comparison of
numerical variables between the groups was
done using an unpaired t-test. A p-value <0.05
is considered statistically significant.

Table 1: comparison of scapular muscle endurance (Kg) and craniovertebral angle (degrees).

With neck pain

Std.
mean .
deviation
Scapular muscle Endurance 15.92 2.58
Craniovertebral angle 43.17 2.44

DISCUSSION

The findings of this pilot study reveal a signifi-
cant association between neck pain and both
reduced scapular muscle endurance and
craniovertebral angle (CVA) in motorbike
drivers. The lower mean scapular muscle
endurance in individuals with neck pain
(15.92 kg) compared to those without (20 kg)
suggests that neck pain may be linked to
impaired scapular muscle function. Weak
scapular stabilizers can alter shoulder and neck
mechanics, leading to increased stress on
cervical structures and contributing to pain.
This has been highlighted in a study conducted
by Karaadac¢ A et.al, which explains that
individuals with nonspecific chronic neck pain
exhibit significantly lower scapulothoracic
muscle strength and endurance compared to
healthy individuals [8].

Furthermore, the significantly smaller
craniovertebral angle in the neck pain group
(43.17° vs. 49.25°) indicates a more
pronounced forward head posture (FHP), which
is commonly associated with prolonged static
positions, such as those maintained during
motorbike riding. FHP shifts the head’s centre
of gravity anteriorly, increasing the load on
cervical musculature and potentially leading
to musculoskeletal discomfort and dysfunc-
tion. Aafreen et al. conducted a study that
underscores the fact that bike drivers experi-
encing neck pain exhibit significantly compro-
mised neck health metrics—including reduced
craniovertebral angle (reflecting forward head
Int J Physiother Res 2025;13(4):4936-40.
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Without neck pain

Std. tvalue P value
mean .
deviation
20 4.11 4.92 0.008
49.25 3.52 2.92 0.0000641

posture), diminished cervical range of motion,
and lower proprioceptive acuity—compared to
their pain-free peers [5].

These results support the hypothesis that
both poor postural alignment and reduced
scapular muscle endurance contribute to neck
pain among motorbike riders. The strong
statistical significance of the findings under-
scores the importance of early identification
and intervention. Strengthening scapular
muscles and correcting posture could be
effective strategies in managing and prevent-
ing neck pain in this population [13].

The recommended prolonged-riding guidelines
and education to raise awareness among non-
occupational riders suggest that motorbike
drivers should adopt ergonomic practices—
such as regular posture checks, planned rest
stops, and awareness of fatigue signs—to
reduce the risk of MSDs, even during routine
rides [14,15].

CONCLUSION

The results of the comparison indicate that
individuals with neck pain have significantly
lower scapular muscle endurance and a
smaller craniovertebral angle (CVA) than those
without neck pain. These findings suggest that
reduced scapular muscle endurance and for-
ward head posture (indicated by a decreased
CVA) are associated with neck pain, highlight-
ing the importance of targeting scapular and
postural correction in rehabilitation programs.
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