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ABSTRACT

Thyroid hormone regulates themetabolism of all the cells of human body. The
role of thyroid hormone is very essential in bodily growth and maturation of
the nervous system. If thyroid gland decreases its secretion, it can affect any
system of the body. The decreased thyroxine from thyroid gland affects the
auditory system. Thyroid hormone is very essential for not only the develop-
ment but also functioning of cochlea. In addition to other systems, the audi-
tory system is very sensitive to thyroid hormone. Hypothyroidism causesmild
to severe degree of sensorineural hearing loss leading to auditory dysfunc-
tion. The objectives of the study was to measure the prevalence of hearing
impairment among hypothyroid patients and to assess the hearing loss via
audiometric tests among these patients. Thyroid disorder constitutes a spec-
trum of disease that occurs due to increase or decrease in thyroid hormones.
Among these, the two important categories are due to thyroid over activity
which is called as hyperthyroidism and thyroid lower activity which is called
as hypothyroidism. Impairment with mild degree and it affects cochlea. Strict
maintenance of thyroid hormone levels within normal range would help in
reducing the cochlear damage, as evident from present study that longer the
duration of hypothyroidism more is the proportion of hearing impairment.
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INTRODUCTION

In this section presents introduction of this research
work. The outer ear conducts the sound from out-
side environment to tympanic membrane. [1] The
pinna portion of external ear is an appendage which
extends from the side of the head (skull), made of
cartilage which is covered with skin. This collects
sound and transmits it to the canal, i.e ear canal.
The angle of pinna is situated in such as way that it

catches the voice that is coming from the front more
than those soundswhich come frombehind. [2] This
arrangement is very useful in localizing the sound.
This phenomenon is available only at higher fre-
quencies, because of the size of head andwavelength
of the sound. In case ofmiddle frequencies, the skull
acts as a casting mechanism to sound and generates
a cast shadow. The lower frequency, what helps to
localize a sound is the arrival of sound between two
ears. The canal length is around 2.4 centimeters and
it consists of an outer part and an inner part. [3]The
outer part has skin which has few glands. The skin
is hairy and it has lot of sweat glands and sebaceous
glands. This oily sebaceous glands is responsible
for production of wax. The grown hair located over
the skin as well as the wax secreted from the seba-
ceous glands play a role in the protection of the ear
canal. Thewax serves as disinfectant too. Skin of the
ear canal is thinner and gets attached to the bone of
the deeper ear canal. This inner ear canal is a por-
tion which is a hard cavity and absorbs few sounds.
This then transmits the sound to the tympanicmem-
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brane. This is also known as the ear drum or drum
head. [4]

The skin of the ear canal is constantly getting shed
and there is renewal of the skin regularly. The skin
of the ear canal is also growing like other organs
such as ϑingernails from base to the tip (depths to
exterior). [5] This paves way for the shedding of
skin into thewaxy portions and then ϑinally this falls
out. This is quoted as one of the reasons to not
use cotton buds for cleaning the ear canal, constant
rubbing cause the skin to be pushed to deeper in
the ear canal causing an accumulation and obstruc-
tion. [6] This could lead to hard of hearing. The
canal of the ear is situated in such a way that it is
bent slightly where the cartilaginous portion joins
the bony portion making the outer part to run back-
wards, whereas the inner part forwards. This bend
is also helpful in protecting the ear canal, by pre-
venting the foreign objects from entering the ear
and reaching out to tympanic membrane. That is
why in order to inspect the tympanic membrane,
the pinna of the ear is pulled upwards, backwards
and laterally. Tympanic membrane is the one which
separates the ear canal from the outer and middle
ear cavity. This tympanic membrane constitutes the
ϑirst portion of the auditory transducing pathway.
The shape of the tympanic membrane is like a loud-
speaker cone. [7] This shape is ideal for transmis-
sion of sound between solid as well as air media.
This has a simple membrane which is covered by
a layer of skin and respiratory epithelium on the
inner side which is thinner. In between the two lay-
ers, the ϑibrous middle layer is present which con-
tributes to the stiff nature of the tympanic mem-
brane.The tympanic membrane is very thin as it is
less than one tenth of the respiratory epithelium.
The diametermeasures approximately one centime-
ter thereby covering the round opening of middle
ear cavity. [8]Figure 1

The prevalence of hypothyroidism was found to
be higher at 11.4% in females compared to males
with 6.2%. Hypothyroidism prevalence increases
with age. Recent studies have reported the preva-
lence of palpable goiter to be 12%.Relationship
between endemic goiter and iodine deϑiciency has
been proven by several studies done in India includ-
ing Himalayan and Sub- Himalayan regions. [9]

Among the several types of hypothyroidism, congen-
ital hypothyroidism is very important as it needs to
be diagnosed earlier to prevent the onset of brain
damage. In previous study done in Mumbai, con-
genital hypothyroidism occurs in11 out of 2640
neonates. [10] This ϑigure is close when compared
to global prevalence of 1 in 3800 neonates. In India,

there is always delay in diagnosis and lower preva-
lence of hypothyroidism due to ignorance about ill-
ness and lagging of health care facilities. Com-
mon mechanism of hypothyroidism in children are
thyroiddysgenesis, thyroiditis anddyshormonogen-
esis. Congenital hypothyroidism invariably leads
to auditory disturbances including hearing impair-
ment. [11]

In this paper presents section 2 of this paper
explains the detail on the related works. In section
3 presents the materials and methods adopted and
section4presents the details of the experiments and
discussions. Finally section 5 concludes the paper
by sharing our inferences and future plans.

RELATEDWORKS

In this section presents focuses the related works
of this research work. Hearing is a sense which is
like other senses such as vision. Hearing is impor-
tant in communication of language and also help-
ful in distant warning. It plays a role in alerting,
communicating emotions. Conscious appreciation
of vibration received as sound. This is achieved by
anappropriate signal, which reaches the central ner-
vous system via ear canal. [11] The role of ear is to
convert the physical sound to nervous impulse. Ear
is also known to be a biological microphone. Similar
to the mechanism of microphone, where the vibra-
tion is converted to electrical signal, the ear is stim-
ulated by vibration and this impulse is converted
into signal which is processed by auditory pathway
leading to stimulation of brain. This is a very deli-
cate and complicatedmechanism. This is a very del-
icate and complicated mechanism. [12] Literature
have proven already that there exists a link between
lower secretion of thyroid levels with sensorineu-
ral hearing loss. Various mechanisms have been
postulated explaining the pathogenesis of low thy-
roid hormone levels causing damages to the inner
ear structures. Hypothyroidism causes decrease in
amplitude of a muscle which is located in ear called
the stapedius muscle. The outer ear conducts the
sound from outside environment to tympanic mem-
brane. [13] The pinna portion of external ear is an
appendage which extends from the side of the head
(skull), made of cartilagewhich is coveredwith skin.
This collects sound and transmits it to the canal, i.e
ear canal. The angle of pinna is situated in such as
way that it catches the voice that is coming from
the front more than those sounds which come from
behind. This arrangement is very useful in localizing
the sound. Inspite of this crucial situation, our coun-
try doesnot have very functional and effective pol-
icy to control the burden of disease. The prevalence
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Figure 1: Anatomy of ear

in India for hypothyroidism is 11%. This is very
highwhen compared to UK and USwhere the preva-
lence is 2% and 4.6% respectively. In India, higher
prevalences are reported from Kolkata, Delhi, Ban-
galore and Hyderabad (cities situated inland) when
compared to coastal cities such as Mumbai, Goa
and Chennai. [14] Long standing iodine deϑiciency
is the reason which contributes to higher mean
thyroid stimulating hormone (TSH) levels in India.
The highest prevalence of (13.1%)hypothyroidism
is seen in people aged between 46–54 years, while
people with age range of 18–35 years are being less
affected (7.5%). Environmental factors are also said
to be playing an important role in hypothyroidism
in India. Certain substances such as goitrogens
and other compounds including cyanogenic agents
might have adverse effect on iodine metabolism.
Pthallic acid and resorcinol which are industrial
pollutants have also been suggested as causes for
hypothyroidism in India. [15]

MATERIALS ANDMETHODS

In this section presents the materials and methods
of this research work. The study was conducted in
the Department of ENT with various departments
including super specialty. The hospital has an exclu-
sive audiometry unit for Audiological evaluation.

STUDY DESIGN : The study was an observational
(prospective) study.

STUDY POPULATION

The study population constituted of patients pre-

senting in the Department of ENT. The study pop-
ulation includes people with hypothyroidism. The
study participants who are all fulϑilling the inclusion
criteria are included in the study

Inclusion criteria

1. All individuals between 18 -50 years of age

2. The patients who are newly diagnosed with
hypothyroidism

3. The patients undergoing treatment for
hypothyroidism

4. Patients who underwent partial or total thy-
roidectomy

Exclusion criteria

1. Patients with middle ear disease and previous
ear surgeries were excluded from the study.

2. Patients with family history of hearing impair-
ment.

3. Patients who underwent chemotherapy, radio-
therapy and tuberculosis treatment.

All the necessary information regarding the study
were explained to the patients. Informed written
consent was taken from the patients who were will-
ing to participate in the study. After obtaining writ-
ten informed consent in local vernacular language,
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the patients who were fulϑilling the inclusion crite-
ria were included in the study. Detailed history was
taken from the study group to establish proper diag-
nosis and to know about the presence of the risk fac-
tors of hypothyroidism.

RESULTS AND DISCUSSION

In this section focuses the results and discussions
of this research work. Among total 58 partici-
pants, 39(67.2%)were females and19(32.8%)were
males. The ageof the studyparticipants ranged from
18-50 years with mean (±SD) age was 38.6 (±9.06)
years. Majority of the study participants belong to
the age group 31-45 years (58.6%), followed by 46-
50 years (24.1%) and 18-30 years (16.2%). Major-
ity of the participants had the history of hypothy-
roidism for3- 4years (50%), followedby44.8%who
had hypothyroidism for a duration of 5 years and
above. Mean (SD) for TSH value (in µIU/ml) was
6.47(±0.74) among the study population.Tympanic
membrane examination was done with otoscopic
examination. None of the study participants had any
perforated tympanic membrane.

Pure tone audiometry revealed that average thresh-
old at frequencies 500, 1000 and 2000Hz were cal-
culated. Mean (SD) values of pure tone audiometry
in dB were 24.9(4.3) and 25.9(4.5) in left and right
ear respectively. Pure tone audiometry showed,
abnormal ϑindings in 30(51.8%) and 24 (41.4%) of
right and left ear respectively. Bilateral hearing loss
was observed in 18 (31%) of study participants. The
prevalence of hearing impairment among hypothy-
roidism patients as per pure tone audiometry is
51.8%. Chi square test was applied to ϑind any dif-
ference in baseline characteristics of study popu-
lation with hearing impairment. Females found to
have higher hearing impairment when compared
to males.(p=0.306) Among the age groups, those
with age group 31- 45 years of age were found to
have higher hearing impairment when compared to
other age groups. (p =0.887) More the duration of
hypothyroidism more the hearing impairment. (p
value =0.772)

CONCLUSION

Finally this work concludes, The prevalence of hear-
ing impairment among hypothyroidismwasmoder-
ate. Longer the duration of hypothyroidism, more
the prevalence of hearing impairment was found.
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