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ABSTRACT

*This work has been published

under CC BY-NC-SA4.0license. ' Background and Objectives: One of the major problems of today’s industrial life is the injuries
:  and abnormalities caused by improper use of equipment in the neck muscles and spine. One of these
injuries is forward head posture (FHP). The present study was conducted to investigate the effect of

Article info: the presence of FHP and its severity on the students’ hearing thresholds.
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obtained was used in statistical analysis. Audiometry and tympanometry were performed.

Results: Out of 31 women and 24 men, 24 women (77.41%) and 21 men (87.5%) had FHP. In
women, the number of severe FHP was twice that of men. No statistically significant difference was
observed between men and women suffering from FHP alone and according to its classification. In
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f What is “already known” in this topic:

pain syndrome.

blood flow to the brain and brain stem.

—» What this article adds:

hearing loss at younger ages.

FHP is one of the most prevalent positional abnormalities of the vertebral column and is classified as a chronic
The side-effects of FHP include cervical nervous system problems (such as hearing loss), temporomandibular

Jjoint misalignment and disorders in chewing, and increased pressure on blood vessels and reduced vertebral

In this study, most students had FHP (81.8%). The volunteers were students and faced but, hearing loss was not
observed at the mean of any frequency despite the presence of FHP. It appears that FHP alone does not cause

Introduction

oday’s industrialized life and non-ergonom-

ic design of various devices in use result in

a major problem, namely, the development

of injuries and abnormalities in the vertebral

column due to the incorrect use of muscles.
One such abnormality is the forward head posture (FHP).
FHP is defined as the forward displacement of lower
cervical vertebrae and over-extension of upper cervical
vertebrae that increase the effect of gravitational forces
on the head [1]. Continued use of computer and televi-
sion, playing video games, and even wearing backpacks,
place the head in the anterior position and displace one’s
line of sight downwards. To correct the line of sight, the
person adjusts their body by assuming a head-forward
position, which leads to FHP [1, 2].

FHP is one of the most prevalent positional abnormali-
ties of the vertebral column, with a prevalence of 66%,
and is classified as a chronic pain syndrome [3]. The side
effects of FHP include cervical nervous system prob-
lems, temporomandibular joint misalignment and disor-
ders in chewing, increased pressure on blood vessels and
reduced vertebral blood flow to the brain, and brain stem
[4-6]. The ear receives its blood supply from several ar-
teries; parts of the inner ear are supplied by a branch of
the labyrinthine artery which originates from the anterior
inferior and posterior inferior cerebellar arteries. These
two arteries are among the branches of the basilar artery,
and the basilar artery is formed by joining the two verte-
bral arteries. Vertebrobasilar artery ischemia, especially
obstruction of the anterior inferior cerebellar artery or
one of its branches, can result in bilateral hearing loss
regardless of age [7-9].

If the forward head can damage the neck structures, can
it also cause hearing loss? To answer this question, this
study was designed to examine the effects of the pres-
ence of FHP on hearing thresholds in students. It also
investigated the effect of FHP severity on hearing thresh-
olds.

Materials and Methods

In this cross-sectional study, 55 students (31 women
aged 20-25 years, and 24 men aged 20-31 years) par-
ticipated voluntarily. The study protocol was supported
by the Iran University of Medical Sciences (IUMS) (90-
01-125-13152). The study was conducted in the audiol-
ogy clinic of Iran University of Medical Sciences. All
participants provided written informed consent and then
completed a questionnaire, including general questions
(sex, year of birth, height, weight and. . .) and specialized
questions on hearing risk factors. The exclusion criteria
included the presence of compacted or semi-compacted
earwax, a history of trauma to the ear, ear pain, a sense
of fullness and pressure in the ear, tinnitus, vertigo, a his-
tory of taking any ototoxic medications, and a history of
prolonged use of hands-free devices at high volume. The
only inclusion criterion was verbal and written consent
for participation.

To measure FHP, the participants sat on a chair (which
was the same for all the participants) and were asked
to look forward. Then, the indicator was placed on the
spinous process of the seventh cervical vertebra, and
six profile photos were taken from a 1.5 m distance by
a digital camera (Figure 1). Three photos were selected,
and the presence or absence of FHP was determined by
the MB Ruler software. In this software, the craniover-
tebral angle is drawn using the mid-point between the
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Figure 1. Measurement method of forward head

indicator placed on the spinous process of the seventh
cervical vertebra and the ear tragus. The average of three
measurements was used in the statistical analyses.

If the presence of FHP was diagnosed and confirmed,
the participants were referred to the audiology clinic of
the School of Rehabilitation, and audiometry and tym-
panometry were performed. The normal hearing stan-
dard in all the studied patients was the pure-tone hearing
threshold equal to or higher than 25 dB HL at octave
frequencies in the range of 250-8000 Hz in both ears.
The hearing loss was classified as follows, mild hearing
loss: 25-40 dB HL, moderate hearing loss: 41-55 dB HL,
moderate-to-severe hearing loss: 56-70 dB HL, severe
hearing loss: 71-90 dB HL, and profound hearing loss:
91 dB HL or above.

Table 1. Demographic characteristics of participants
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Indicator on the spinous
process of the seventh
cervical vertebra.

The results are presented as mean and standard de-
viation. The data were analyzed using SPSS software,
version 18. The statistical methods included analysis
of variance (ANOVA), independent t-test, and the chi-
square test, at a significance level of 0<0.05.

Results

Table 1 presents the demographic characteristics of the
participants. In this study, 31 women (56.4%) with a
mean age of 21.74+1.41 years, and 24 men (43.6%) with
a mean age of 21.67+2.04 years participated. FHP was
observed in 24 women (77.42% of women) and 21 men
(87.5% of men).

Table 2 presents the distribution of FHP based on sex
and FHP severity. In this study, the craniovertebral angle
(whose value indicates FHP) was classified into three

Mean1SD (Min-Max)

Demographic Characteristics

Women (n=31) Men (n=24) Total (n=55)
20.93+2.44 23.2043.36 21.9243.06
H 2
Body mass index (Kg/m’) (16.44-28.3) (17.67-32.41) (16.44-32.41)
(i 21.74+1.41 21.6742.04 21.71+1.70
gely (20-25) (19-30) (19-30)
Height (cm) 161.9046.66 175.5045.48 167.8449.153
g (148-174) (163-185) (148-185)
. 54.94+7.77 71.46+11.04 62.15+12.41
e (36-81) (55-105) (36-105)
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Table 2. Measurement of hearing thresholds (in decibels) based forward head position (FHP), its classification and studied frequencies

Mean+SD
With FHP Without FHP
Frequencles Mild Moderate Sever
(Hz) (46.9-49.1 Degree) (43.3-46.8 Degree) (40.7-43.2 Degree) >49.1 Degree
Women Men Women Men Women Men Women Men
(n=7) (n=7) (n=7) (n=9) (n=10) (n=5) (n=7) (n=3)
Right 6.14%5.18 4.8615.28 6.2919.76 7.22+4.52 10.50+5.23 8.2016.61 6.14+7.20 11.67+4.73
70 Left  3.00+5.60 1.2945.28 3.57+4.89 3.7845.61 0.30+4.06 2.20+4.68 0.43+5.88  3.00+8.54
Right 5.2943.64 0.8616.41 3.57+8.04 4.11+3.52 1.60+9.95 3.60+1.52 2.00+4.76  3.33+11.55
. Left  2.1442.54 0.43+4.68 2.00+6.86 0.78+3.93 1.50+6.60 0.80+3.83 0.2945.82  2.33+5.51
Right 3.86+4.60 0.71+8.28 2.43+8.43 0.67+1.73 0.80+7.8 2.80+1.09 2.14+6.44  2.33+3.79
1000 Left 1.57+3.41 3.57+5.32 0.57+4.83 2.00+2.55 4.1045.09 0.4043.97 3.57£3.41 4.00£1.00
Right 1.57%5.06 1.71+5.47 0.43+3.84 0.33+3.84 1.00+2.79 2.00+3.16 1.57+6.29  1.00+5.29
2000 Left  2.8614.26 5.86+2.91 3.2945.59 1.44+5.46 2.80+3.79 2.60+5.55 4.71+3.25 6.67+2.89
Right  2.00+3.27 3.2945.59 0.1446.12 2.22+6.80 1.80+5.63 0.00+4.74 2.57+7.43 1.00+11.53
100 Left  2.2916.60 0.86+4.84 0.43+7.28 2.56+8.20 3.10+7.00 0.20+3.90 2.29+6.05 0.33%6.66
Right 2.00+7.00 3.4347.18 0.00+6.45 8.56+15.04 3.60+8.72 4.00+8.34 1.86+5.40 1.33+10.02
5000 Left 1.14+7.73 2.1445.70 0.29+11.81 10.67+16.69 2.60+11.42 1.80+7.50 2.1445.34 2.00+10.15

FHP: Forward head position.

groups, mild FHP range: 46.9-49.1 degrees, moderate
FHP range: 43.3-46.8 degrees, and severe FHP range:
40.7-43.2 degrees. Using the chi-square test, no statisti-
cally significant difference was observed between men
and women with FHP alone and according to its classifi-
cation. In this study, no statistically significant difference
was observed between FHP and its classification with
hearing thresholds (P<0.05)

In women, the number of severe FHP cases was twice
that of men (Table 2). At most frequencies, the left ear
showed more sensitivity to pure tone than the right ear.

Discussion

Based on the results, no significant relationship was
observed between FHP and hearing loss at different fre-
quencies used in routine hearing tests, and no significant
difference was observed between men and women in
terms of having FHP based on its classification.

In the study conducted by Melo et al. [10], in adoles-
cents with sensory/neural hearing loss, more changes to

the head posture were observed compared to adolescents
with normal hearing. In their study, over half of the par-
ticipants with hearing loss had FHP. Based on the results
of the present study, given the absence of hearing loss at
different frequencies in people with different severities
of FHP, and the results of Melo et al., it can be concluded
that hearing loss leads to changes in the head position
resulting in FHP. Therefore, it can be suggested that the
healthcare team pay more attention to the head position
and prevent FHP during the examination and treatment
of hearing loss and it is recommended to maintain the
proper head position.

In the present study, FHP had a relatively high preva-
lence among the participants. Various causes have been
suggested for the incidence of FHP, including continued
use of computers, watching the television, playing video
games, and even wearing backpacks [1]. In this study,
the participants were students and had a high degree of
exposure to factors affecting the occurrence of FHP;
therefore the high incidence of this position in them is
not surprising. It can be concluded that this problem oc-
curs in most students due to wrong positions in sitting,

Fallahian M, et al. Forward Head Posture and Hearing Loss. Func Disabil J. 2023; 6:E231.2.
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reading, and sleeping. According to Rajabi et al.’s study,
a high incidence of FHP was observed among the differ-
ent educational levels of students and they concluded
that “increasing forward head posture angle in students
after undergraduate and in postgraduate level may be
due to educational background, longer study time, ex-
tended laptop work, carrying heavy backpacks (with
books and laptop), and reduced physical activity due to
heavier educational demands™ [11].

In this study, no hearing loss was observed at the mean
of any frequency despite the presence of FHP. Howev-
er, at two frequencies of 4000 and 8000 Hz, the mean
hearing thresholds in moderate FHP were higher than
in mild and severe FHP, and at the frequency of 8000
Hz, the mean hearing thresholds in the right ear in men
were higher than in women in all types of FHP. In most
frequencies, the left ear showed more sensitivity to pure
tone than the right ear, and this could be because most
participants were right-handed and, therefore used the
right ear more.

Neck rotation movement occurs mostly in the upper
part of the neck, and its limitation highly affects the ar-
teries and nerves involved in hearing. Most motor limi-
tations of the cervical vertebral column, including its
rotation, occur at ages over 35 years and are caused by
various factors [12], and may lead to hearing loss [13].
Given the age of the participants in this study and that
hearing loss in neck injuries occurs at older ages, and
based on the study conducted by Melo et al. [10], it ap-
pears that FHP occurs after hearing loss, and FHP alone
does not cause hearing loss at younger ages. Since the
participants were young, more studies with a wider age
range should be conducted on this topic.

Conclusion

Since the volunteers are students and are faced with
factors affecting the occurrence of FHP, a large number
of them (81.8%) suffer from FHP. Based on the results
of the present study, given the absence of hearing loss at
different frequencies (in different severities of FHP), it
can be concluded that hearing loss leads to changes in
the head position resulting in FHP.

One of the limitations of the present study was that
neck health was determined only based on the partici-
pant’s self-report about the absence of any problem in
the neck, and radiographic images were not used for this

purpose.

2023, Volume 6

It is recommended to repeat this study on a larger
sample and at different age ranges and compare students
with non-students.
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