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Abstract

Forward head Posture is nowadays one of the most common postural
problems. Forward head posture can lead to upper cross syndrome,
shortening of muscular fibers around articulation atlanto occipitals and
overstretching of muscles around these joints. This can cause shift of
line of gravity more anteriorly causing balance disturbances. Therefore
this study aims to find the effect of forward head posture on postural
balance in young adults.

Methodology: This study was conducted on 60 subjects which was
divided into 2 groups i.e. control group individuals with the normal
head posture & individuals with the forward head posture. Assessment
of forward head posture was done by taking the lateral view images of
students and markings of the craniovertebral angle were done with the
help of Kinovea software. Balance was assessed using Limits of
stability component on Neurocom Balance master.

Result: In Limits of stability test for motor control ability assessment,
the forward head group showed reduced motor control ability with
significantly lower scores in all the five parameters. Forward head
posture resulted in increase in reaction time, movement velocity, End
point Excursion, Maximum excursion and Directional Control mainly
in the Forward direction (left Forward, Right forward); Backward
direction (Right back); left and Right directions respectively as per
paired t test. (P<0.05)

Conclusion: From the above study we conclude that Individuals with
forward head posture showed decreased balancing ability as compared
with normal head posture group.

Copy Right, 1JAR, 2019,. All rights reserved.
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Introduction:-

Forward head is one of the leading postural problem. It is also called as Text Neck Syndrome, Wearsie Neck or
Reading Neck. Head when positioned Anterior to the trunk, increasing the cervical convexity with the apex of
lordotic cervical curve considering the distance from the line of gravity in optimal posture is known as Forward
Head Posture. Recent Studies have shown that students are more prone to have Forward Head Posture due to
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excessive use of technology like smartphones, computers, excessive reading and writing in an abnormal posture. In
modernized time, extended use of mobile phones and computers has increased the anterior weight bearing of
cervical spine leading to variety of musculoskeletal disorders related to neck by changing biomechanical stress of
cervical spine. Forward head posture is defined as any alignment in which external auditory meatus is positioned
anteriorly to the plumb line through shoulder Joint. Forward head posture is generally recognized types of poor
posture in sagittal plane. Head maintained forwardly for long periods of time causes Musculoskeletal disorders
leading to reduced Lordosis of lower cervical in parallelism with kyphosis of upper thoracic vertebrae.

According to Panzer et al reported that abnormal posture, neck trauma, vestibular impairment contributed to
abnormal biofeedback, function of maintaining balance. It might change torque required to maintain posture which
is associated with reduced balance controlling ability. Hence it is important to evaluate the effect of postural changes
in balancing abilities'. According to the Shivani Verma & Jilani Shaikh in their research titled “Prevalence of
Forward head posture among 12-16year old School going students” concluded that students are more prone to have
forward head postures due to excessive use of technology like smartphones, computers, excessive reading and
writing in an abnormal postures.This study identified the prevalence of FHP among school going students was
63%>2. According to Szeto et al®* and Moore stated that maintaining head posture for long periods of time causes
musculoskeletal disorders leading to reduced Lordosis of the lower cervical in conjunction with kyphosis of the
upper thoracic vertebrae®.

There is a recent trend to replace desktop with laptop computers. Most laptops are designed with screen joined to
keyboard, making it possible to adjust separately in terms of screen height and distance, keyboard height and
distance which leads to prolonged flexion at cervical spine with consequent higher activity in cervical erector spinae
and upper trapezius muscles with posture in which trunk is slightly inclined backward. Burgess-limerick et al
suggested that such posture causes shortening of muscular fibers around articulation atlanto-occipital and
overstretching of muscles around joints and possibly chronic neck pain®. Silva et al reported in comparative study of
people with or without non traumatic neck pain, that patients complaining of Non traumatic neck pain tend to keep
forward head posture when compared to people without pain®.

Griegel-morris et al stated that forward head posture may affect not only neck but also thoracic spine and shoulder
blade, possibly causing overall imbalance in musculoskeletal system’. Chester reported that severe neck pain was
associated with decreased balancing ability®. Moreover Barrett et al stated that pain, inflammation or abnormal
posture, reduced sense in joints and thereby abnormal proprioception which led to postural imbalance. However,
there hgve been no studies directly evaluating only balancing ability, regarding neck, mainly in patients complaining
of pain

Maintaining upright body posture is fundamental for humans. Therefore, research concerning balance Control and
Postural Stability are very diverse. Several Clinical and laboratory methods have been developed which enable
researchers to assess different dimensions of the postural control system. Postural Balance refers to the ability to
stay upright within base of support, or to recover equilibrium after external dynamic perturbation, whereas postural
steadiness refers to standing as still as possible on a force plate. Limits of stability is amount of maximum excursion
an individual is able to intentionally cover in any direction without losing the balance. Limit of stability measures
postural instability while screening for individuals who are at higher risk of falling. Individuals with decreased Limit
of stability have an increased risk of falling when they shift their body weight forward, backward or from side to
side and hence are more prone to injuries. The parameters measured are reaction time in which time is taken by
individual to start shifting his centre of gravity from static position after cue, measured in seconds; movement
velocity which is average speed at which COG shifts; endpoint excursions is the distance willingly covered by
subjects in first attempt towards target, maximum excursion is amount of distance actually covered by subject and
directional control is comparison between amount of movement demonstrated in desired direction i.e. to amount of
external movement in opposite direction of target expressed as percentage™®

Therefore this study aims to find effect of forward head posture on postural balance in young students. To determine
whether they have forward head posture with comparison to control group and then to evaluate balancing ability in
students under assumption that they may show decreased body balancing ability even if they do not complain of
pain. In the current study we are using Neurocom balance master which is the most reliable and valid assessment to
measure the limits of balance stability.
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Aim:
To compare balance in Students with forward head posture and normal head posture.

Objectives:

1. To assess balance using limits of stability test on neurocom balance master in individuals with forward head
posture.

2. To assess balance using limits of stability test on neurocom balance master in individuals with normal head
posture.

3. To compare balance in students with forward head posture and normal head posture.

Material and Methods:-

Demographic details were collected via proforma. An ethical clearance was been obtained from the institution. This
study was conducted on 60 subjects which was divided into 2 groups i.e. control group individual’s with normal
head posture & individuals with forward head posture. Assessment of forward head posture is done by taking lateral
view images of students and markings were done with help of Kinovea software. The intersection of a horizontal
line passing through C7 spinous process and line joining the midpoint of tragus of ear is known as Craniovertebral
angle. Smaller the craniovertebral angle more is the forward head posture. Craniovertebral angle <53°(FHP) and
control group >53°. Balance was assessed using Limits of stability component on Neurocom Balance master. Limit
of stability for motor control ability evaluation is programme to assess subjects abilities to move their centre of
gravity to fixed target points in eight directions: front, back, right, left, each diagonal direction with 5 parameters i.e.
reaction time, movement velocity, directional control, endpoint excursions and maximum excursion.

Subjects were instructed to stand barefoot on force platform with their feet in a comfortable position, and their arms
along their sides with palms directed towards the thighs. They were looking straight ahead with their head erect. The
fixation point was placed 2m away from the subjects on the wall in front of them. Subjects performed 10
consecutive trials of maximal voluntary forward leaning (limits of stability test - LOS test) with approximately 2
minutes rest between them. During the rest period subjects were asked to step off the platform and sit in order to
avoid excessive fatigue. Each trial in the procedure started with 10 seconds of quiet standing, after which an acoustic
signal was triggered to initiate the forward leaning phase. The subjects executed the leaning movement at their own
pace until they reached their maximal range. Maximal leaning position achieved by the subjects was maintained
until the end of the trial (15 seconds on average). Time of each trial was 30 seconds. During this time subjects were
instructed not to raise their heels while performing the task. Otherwise the trial had to be repeated. Subjects were
asked to execute the leaning phase mainly by changes in ankle joint angle.

The scores close to 100 represents no sway and reduced risk of fall, while scores close to 0 imply higher risk of
falling.

Statistical test:

All statistical analysis were done using SPSS version 20.0 for windows. A p value of <0.05 was considered
statistically significant using paired T tests.
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Statistical Analysis:
Reaction Time

Mean Reaction Time

1.2
1
A 0.8
[a)]
5 0.6
@)
w
n 0.4
0.2 I
0 RIGHT RIGHT LEFT LEFT
FRONT FRONT RIGHT BACK BACK BACK LEFT FRONT
B FORWARD  1.04 0.92 1.12 0.75 0.69 0.8 0.95 1
H NORMAL 1.12 0.88 0.77 0.72 0.46 0.75 0.77 0.68
DIRECTIONS
B FORWARD B NORMAL
DIRECTIONS P VALUE
FRONT 0.528
RIGHT FRONT 0.747
RIGHT 0.012
RIGHT BACK 0.796
BACK 0.09
LEFT BACK 0.620
LEFT 0.167
LEFT FRONT 0.072
Table 1:-
Inference:

In Reaction Time, Right Direction (0.012) and Left Front Direction (0.072) are statistically significant with P value
<0.05
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Movement Velocity
MEAN MOVEMENT VELOCITY
7
6
5
(@]
w 4
S~
= 3
[a)
2
1
0 RIGHT RIGHT LEFT LEFT
FRONT  oonp  RIGHT BACK BACK BACK LEFT FRONT
EFORWARD  2.82 4.01 4.8 4.66 4.1 5.24 5.11 5.68
= NORMAL 3.79 5.09 5.88 5.55 4.64 5.97 6.28 5.96
DIRECTIONS
B FORWARD B NORMAL
DIRECTIONS P VALUE
FRONT 0.25
RIGHT FRONT 0.015
RIGHT 0.091
RIGHT BACK 0.044
BACK 0.222
LEFT BACK 0.192
LEFT 0.038
LEFT FRONT 0.831
Table 2:-
Inference:

In Movement Velocity, Right front (0.015), Right (0.091), Right back (0.044), Left (0.038) directions are

statistically significant with P value <0.05.
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End Point Excursion

MEAN END POINT EXCURSION

120
100
w
p 80
-
Z 60
)
< 40
a
20
° RIGHT RIGHT LEFT LEFT
FRONT  C.0or  RIGHT Ll BACK BACK LEFT  oONT
WFORWARD 435 63.3 72.9 94.1 84.6 92.7 81.5 67.1
®NORMAL  57.03 75 80.5 87.1 79.3 99.8 81.5 85.03
DIRECTIONS
B FORWARD M NORMAL
DIRECTIONS P VALUE
FRONT 0.06
RIGHT FRONT 0.047
RIGHT 0.175
RIGHT BACK 0.399
BACK 0.360
LEFT BACK 0.333
LEFT 0.003
LEFT FRONT 0.003

Table 3:-
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Inference:
In End point excursion, Right front (0.047), Left (0.003) and Left Front (0.003) is statistically Significant with P
value <0.05.

Maximum Excursion

MEAN MAXIMUM EXCURSION

120
100
o 80
=
Z 60
(@]
< 40
o
20
0 RIGHT RIGHT LEFT
FRONT FRONT RIGHT BACK BACK  LEFTBACK  LEFT FRONT
BFORWARD 559 73.6 87.9 109 98.9 104.4 91.8 81.9
B NORMAL 75.1 90.5 93.2 101.9 93.2 107.6 96.4 97
DIRECTIONS
W FORWARD B NORMAL
DIRECTIONS P VALUE
FRONT 0.001
RIGHT FRONT 0.001
RIGHT 0.162
RIGHT BACK 0.038
BACK 0.141
LEFT BACK 0.354
LEFT 0.097
LEFT FRONT 0.003
Table 4:-
Inference:

In Maximum excursion, Front (0.001), Right Front (0.001), Right back (0.038), Left (0.097) and Left Front (0.003)
directions are statistically significant with P value <0.05
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Directional Control

MEAN DIRECTIONAL CONTROL

90
80
70
w
C] 60
'<—t 50
&
O 40
L 30
20
10
0 RIGHT RIGHT LEFT LEFT
FRONT FRONT RIGHT BACK BACK BACK LEFT FRONT
B FORWARD 77.2 61.7 82.8 79.1 76.6 76.1 79.7 62.3
NORMAL 80.06 73.2 82.4 73.9 78.6 73.3 82.1 713
DIRECTIONS
B FORWARD NORMAL
DIRECTIONS P VALUE
FRONT 0.461
RIGHT FRONT 0.008
RIGHT 0.828
RIGHT BACK 0.154
BACK 0.651
LEFT BACK 0.522
LEFT 0.202
LEFT FRONT 0.031

Table 5:-

Inference:
In Directional control, Right Front (0.008) and Left front (0.031) are statistically significant with P value <0.05

Discussion:-

Forward head posture is a common type of postural distortion seen in patients with neck disorders, there is change of
head position that leads to changing of centre of gravity location®®. Forward head posture is associated with many
musculoskeletal problems™®, such as changing of mechanoreceptors, function, changing the sensitivity of neck
muscles spindles’’, coordination'® and affection balance®®. The movement of head forward leads to increase the
anterior curve in the lower cervical vertebrae and increase the posterior curve in the upper thoracic vertebrae to
maintain balance, that causes musculoskeletal pains, visual disorders, headaches and other symptoms®®%,

There is a prevalence of forward head posture that may lead to chronic neck pain. The chronic neck pain may lead to
affection of areas around the neck such as the thoracic vertebrae and shoulder, possibly causing an imbalance in the
musculoskeletal system. Vuillerme N, Rougier P. in their research titled ”Effects of head extension on undisturbed
upright stance control in humans” reported that reduced sensation of joints is a major contributor to reducing
balancing ability and have shown a deterioration of postural control when asking participants to stand with
exaggerated extended head posture?®*?!. Due to technology advancement, students spend most of their time using
cell phones, laptops etc. in abnormal head posture.
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Limits of stability are defined as the points at which the centre of gravity approach’s the limits of the base of support
and a correction strategy is required to return the centre of mass to within the base of support. It is a reliable variable
of stability that provides information about voluntary motor control in the dynamic state. It helps to assess balance in
dynamic state by instantaneously tracking the change in centre of Mass. A restricted limit of stability significantly
influences the ability to react to perturbations in balance control system®.

And hence we undertook this study to find effect of forward head posture on postural balance in young students and
to evaluate balancing ability in students with forward head and normal head posture under assumption that they may
show decreased body balancing. The study was conducted and total 60 students were taken as subjects and were
categorized into normal head and forward head posture according to kinovea software and all statistical analysis
were done using SPSS version 20.0 for windows. A p value of <0.05 was considered statistically significant using T
tests.

Reaction Time can be defined as the time taken by an individual to start shifting his centre of gravity from the static
position after the Cue or the onset of intentional movement toward the target as soon as the specific target appears
on the screen, measured in Seconds. According to table 1, In mean Reaction Time, Right Direction (0.012) and Left
Front Direction (0.072) are statistically significant with P value <0.05 due to the protruded head towards the anterior
direction, the upper cervical vertebrae comes under extension moment. This causes a transition of centre of gravity
to the anterior direction under both static and Dynamic conditions. As per our study, there were slight significant
changes in reaction time in right and left front direction. In spite of exaggeratedly anterior location of COG with a
protruded head, absence of body asymmetry in the right and left sides contribute to maintaining the ability to control
direction and movement in the other direction. A delayed reaction time suggests that individual might have problems
in cognitive processing®.

Movement velocity is the average speed of the center of gravity movement in degrees per second from the initial
position to the target. As per table 2, in mean Movement Velocity, Right front (0.015), Right (0.091), Right back
(0.044), Left (0.038) directions are statistically significant with P value <0.05 the reason attributed to this can be the
forward COG that causes extended stretching of ankle joints to maintain body balance and the stretched ankle joints
restrict movement of knee and hip joints. Therefore the forward head group has more restricted movement capacity
of the lower limb joints than the normal head posture group, which makes it difficult to control velocity in antero-
posterior body sway and also to lean the body to maximum extent while maintaining balance®’.

End point Excursion is the distance of first movement towards the designated target and reflects the participant’s
perception of his own safety limits and is expressed as a percentage of Maximum LOS distance. Reduced movement
velocities are indicative high-level of central nervous system deficits.

In table 3, End point excursion, Right front (0.047), Left (0.003) and Left Front (0.003) is statistically Significant
with P value <0.05 In FHP there is increase extension of the atlanto-occipital joint and the upper cervical vertebrae
as well as flexion of the lower cervical and upper thoracic vertebrae. Furthermore, this posture causes persistent and
abnormal contraction of the suboccipital, neck, and shoulder muscles which causes a limitation to participation
perception. In FHP, the centre of gravity (COG) of the head shifts in the anterosuperior direction, increasing the load
on the neck, which causes dysfunction of the musculoskeletal, neuronal, and vascular systems?. Additionally, the
muscles around the head and shoulders, including the trapezius, sternocleidomastoid, suboccipital, and temporal, are
affected by FHP, which further worsens postural deformity. These changes cause persistent and abnormal pressure
in the muscles, fascia, and nerves of the neck and shoulders, and rounding of the shoulders occurs to compensate for
this deficit, which in turn, causes a high load on the superior trapezius and levator scapula muscles®. All of these
changes eventually cause tension neck syndrome. Persistent tension in the head and posterior neck muscles can
pathologically mimic tension headache. Additionally, FHP alters the COG of the body that lead to mechanical
modifications related to postural control in the torso and every joint. The body attempts to adapt to these changes by
altering its balance control mechanisms; these adaptations decrease balance ability while performing different
activities and increase the risk of falling and musculoskeletal injury, and ultimately result in limited body function
and a high incidence of various diseases’.

According to table 4, Maximum Excursion is the amount of distance the subject actually covers or moved his COG.

In Maximum excursion, Front (0.001), Right Front (0.001), Right back (0.038), Left (0.097) and Left Front (0.003)
directions are statistically significant with P value <0.05. If the COG of the body shift from its normal Position, high
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muscle activity is needed to recover from this unstable position. Therefore in conditions of structural imbalance such
as forward head posture, it is difficult to properly adjust changes in the external environment because the autonomic
nervous system has decreased ability to respond to external stimulation®..

Directional Control is comparison between amount of movement demonstrated in the desired direction; i.e. towards
the target to the amount of external movement. As per table 5 In Directional control, Right Front (0.008) and Left
front (0.031) are statistically significant with P value <0.05. The result of present study were in accordance to those
reported by Johnson et al, who tried to find the effect of head position on postural control. They found head
extension impacted postural control compared with head in neutral as indicated by increase COP velocity in the
anterior/posterior direction and a reduction in the time to contact the anterior/posterior stability boundary. Kang et
al. suggested that forward head posture maybe associated with changes in postural control. They found that young
healthy computer workers had low balance scores and a more pronounced forward head posture. Reduced Endpoint
excursions, excessively larger maximum excursions and poor directional control are all indicative of motor control
abnormalities®.

In the Current study, LOS test for motor control ability assessment, the forward head group showed reduced motor
control ability with significantly lower scores in reaction time, movement velocity, End point Excursion, Maximum
excursion and Directional Control mainly in front directions.

Conclusion:-

In Limits of stability test for motor control ability assessment, the forward head group showed reduced motor

control ability with significantly lower scores in all five parameters. Forward head posture resulted in increase in

reaction time, movement velocity, End point Excursion, Maximum excursion and Directional Control mainly in

Front direction (left front, Right front); Back direction (Right back); left and Right directions respectively. Forward

head posture group showed decreased balancing ability as compared to normal head posture group as there is shift of

gravity in anterior direction causing more balance disturbances.

1. In reaction time, Right Direction (0.012) and Left Front Direction (0.072) are statistically significant with P
value <0.05.

2. In Movement Velocity, Right front (0.015), Right (0.091), Right back (0.044), Left (0.038) directions are
statistically significant with P value <0.05.

3. In End point excursion, Right front (0.047), Left (0.003) and Left Front (0.003) is statistically Significant with P
value <0.05.

4. In Maximum excursion, Front (0.001), Right Front (0.001), Right back (0.038), Left (0.097) and Left Front
(0.003) directions are statistically significant with P value <0.05.

5. In Directional control, Right Front (0.008) and Left front (0.031) are statistically significant with P value <0.05.
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