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ABSTRACT

Background: Opening and closing of mouth, biting, and chewing are all sensory-motor tasks that require both
jaw and neck muscles to be contracted simultaneously. The postural stability of healthy people can be modified
by changes in the position of the jaw.

Objective: To determine the impact of jaw functional status on neck flexor endurance among females and also
to determine the association of neck flexion endurance with age and BML

Methods: It was a cross-sectional study in which the convenient sampling technique was used. It included 32
healthy females between 18-25 years of age. The study was conducted at the skills Lab of Shalamar School of
Allied Health Sciences, Lahore. After consent from participants the neck flexor endurance test was performed
in two positions: with the resting jaw (position I), and the jaw clenched maximally (position II) in supine
position. Time was recorded by the stop watch to see how long the participant was able to maintain in these
positions. The same test was performed again with five minutes gap in both positions of the jaw.

Results: It shows that there was a significant difference in neck holding time between resting jaw position and
clenched jaw position. After five minutes of rest the neck holding time in both positions was decreased but it
was statistically not significant. There was weak and inverse relationship between neck flexion endurance and
age (r=-0.0264) and weak but direct relationship between neck flexion endurance and BMI (1=0.283)
Conclusion: The neck holding time in clenched jaw position is less than the resting jaw position; this shows
that a sensory-motor relationship exists between the neck and jaw. Variation in jaw positioning impacts neck
flexor endurance.
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evaluates adult neck flexor endurance.’
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This test is a valuable tool for therapeutic
progress. Temporomandibular dysfunctions are
highly related to neck flexors and postural
disorders. Co-contractions of both jaw and
cervical tissues is required for sensory-motor
activities regarding the jaw, such as mouth
opening, biting, and grinding. The link between
the jaw and the neck was reinforced by research
that shows a link between neck issues and jaw
abnormalities. The neck flexor muscles help
control head acceleration by dynamically
supporting the neck.* Mechano-receptors are
triggered during head movement, triggering a
muscular reflexive response that becomes
stronger as the head accelerates. A deficit in
these functions might induce neck pain and
headache.

As a result of muscular endurance, a muscle's
ability to resist, withstand, recover from and be
immune to trauma, wounds, or fatigue is
measured. Muscular endurance is affected by
age, gender, circulation, and temperature. As
well as improving physical activities, muscular
endurance reduces the risk of injury.! Compared
to asymptomatic people, patients with chronic
neck pain have less flexor muscle endurance.
According to previous research, the deep
muscles of the neck maintain the spinal
endurance of the head and neck. The cervical
spine needs to function correctly so that the deep
neck flexor endurance is maintained.’

Reduced neck flexor endurance has been found
to cause and contribute to neck pain.® Deep neck
flexor muscle stabilization is essential for head-
controlled movements.* Deep neck flexor
muscle functionality is related to
proprioception.’ Body posture abnormality for a
prolonged time causes weakness in the cervical
and deep flexor muscles.” Opening and closing
the mouth, biting, and chewing are all sensory-
motor tasks that require both jaw and neck
muscles to contract simultaneously. Researchers
have found that changes in the jaw position can
modify the postural stability of healthy people.
Changes in the contraction of the chewing
muscles influence the whole body. Neck flexors
endurance training has helped improve posture,

pain, and disability. Strength of distal muscles is
increased by voluntary clenching.?

In order to assess cervical spine function, it is
necessary to perform a neck flexor endurance
test. The strength of the cervical flexor muscle
can be determined accurately by applying this
test.> As a result of several studies cervical
flexor endurance test proved to be a reliable
diagnostic tool.” There is a previous study on
neck flexor endurance among males, but no data
is available for females. The mean hold time of
female neck flexor endurance is a measurement
tool of early postural alterations.

The present study was conducted to determine
the effect of jaw positions on neck flexor
endurance by recording average holding time
among females.

METHODS

It was a cross-sectional study conducted from
April 2022 to July 2022 in the physiotherapy
department of Shalamar School of Allied Health
Sciences, Lahore. Study was approved from the
Ethics committee of Shalamar School of Allied
Health Sciences, Lahore (SSAHS-
IRB/AL/33/2022). This study included 32
healthy females between 18-25 years of age. A
convenient sampling technique was used to
collect data. The sample size was calculated by
keeping the significance level of 95%.The
females with normal BMI and without any
history of dental restoration were included while
females with cervical injury, and neck pain were
excluded. Written consent was taken from the
study participants. The neck flexor endurance
test was performed in two positions: with the
resting jaw (position I), and the jaw clenched
maximally (position II).

Ask the patient lying in supine position to lift
the head and neck until the head is 2.5cm above
the table while keeping the chin tucked in. A
spoken command such as "tuck your chin in"
was part of the test. Participants head was placed
on plinth with the investigator’s hand placed on
the table below the patient’s occipital bone. If
there was any head drop or loss of cervical
flexion during the test, the test was stopped
immediately. It is recorded by the stop watch to
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see how long the participant was able to
maintain this position. The same test was
performed with a clenched jaw position and
baseline readings were taken.

The same test was performed after five minutes
gap in both positions of the jaw. Neck flexors
holding time before and after the 5-minute gap
which is considered as first and second reading.

Statistical Analysis

The data was analyzed by SPSS version 25.
Mean and standard deviation were calculated for
quantitative variables. (Position I with resting
jaw, position II with clenching jaw). An
Independent sample t-test was applied to
compare the neck flexor endurance between
resting jaw position and clenched jaw position.
The Pearson correlation was also determined
neck flexion endurance and age

RESULTS

The mean age and body mass index of study
participants is given in Table: 1

It shows that baseline neck holding time in the
resting jaw position was significantly high
compared to a clenched jaw position. After five
of rest there was no significant
difference in neck holding time in both
positions, however neck holding time was less

minutes

after 5 minutes as compared to baseline.

Mean neck flexor endurance with resting jaw
was significantly high compared to clenched jaw
(p=0.011) (Table 2)
Overall there was
relationship between neck flexion endurance and
age (r=-0.0264) (Figure:1) there was weak but

a weak and inverse

direct relationship between neck flexion

Table 2: Comparison of neck flexor endurance
between resting jaw position and with clenched

jaw position

Resting
Jaw

(mean%SD)

Clenched
Jaw

(mean%SD) value

Baseline neck

flexion 6.69+2.09
endurance
(sec)

After Smin
rest neck
flexion 5.81+2.48
endurance

(sec)

Mean neck

flexor 6.25+2.19
endurance

(sec)

4.75+.68 0.002*

4.50+1.03

0.060

4.63+0.70 0.011%*

Independent t-test was applied; * p-value significant at

0.05
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Figure 1: Correlation between age and neck

flexor endurance

i
L4
endurance and BMI (r=0.283) (Figure: 2) i
Table 1: Age and BMI of study participants
Age BMI Ll 11 . 1 1
(years) (kg/mz) *Correlation was measured by symmetric measures
(mean+SD)  22.38+1.20 27.35+1.57 Figure 2: Correlation between BMI and neck
flexor endurance
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DISCUSSION

This research examines the impact of resting jaw
and voluntary clenching on neck flexor
endurance. The results demonstrated that neck
flexor endurance differed between the two test
positions. The endurance time of clenching of
jaw was less than when the jaw was resting.
Neck discomfort and muscle endurance have
been linked to various characteristics, including
gender, Age, and cause. To perform an
endurance task, pain and exhaustion cause
weakness, diminished power, and poor
performance.!” The jaw and head-neck position
have been connected to the body throughout the
motor activity.!! In the upright sitting posture,
the cervical, thoracic muscle activity is
diminished. Long-term non-neutral spinal
postures have been demonstrated to generate
greater activation of the neck and shoulder
stabilizers, which can lead to pain.'"> When
performing actions that require much power or
carrying large objects, it is natural to clench your
jaw. Patients with temporomandibular problems
have been observed to have decreased cervical
flexor endurance. '

One of the reasons for reduced neck endurance
is a forward head posture which alters the
position sense of joint.!* The results of present
study add to the previous literature that states the
inverse correlation between joint position error
value and craniovertebral angle by showing a
positive relationship exists between jaw
functional status and neck flexor endurance.

A previous study showed that chronic neck pain
reduces the endurance hold time of the neck
flexor!®, but the present study further explains
that in addition to chronic neck pain and a slight
change in jaw position also reduces the hold
time of the neck flexor.

A previous study conducted an average
population based on neck flexor endurance
showed that male flexor endurance is more than
that of females'® but does not show any sensory-
motor relation.

Orosomucoids suppress estrogen, which reduces
muscle endurance.'” Females are more prone to
get fatigue. So, the present study shows the
impact of jaw on endurance among females.

A previous study showed that neck flexor
exercises reduced neck pain and improved the
range of motion.'®

The limitation of this study is that a simple neck
flexor endurance test has been used rather than
pressure biofeedback unit which is more useful
in both assessments of flexors. Secondly, aging
effects on neck flexor endurance have not been
documented because this study was only focused
on young people.

CONCLUSION

The neck holding time in the jaw clenched
position is less than the resting jaw position,
showing that a sensory-motor relationship exists
between the neck and jaw. Variation in jaw
positioning impacts neck flexor endurance.
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