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Abstract

Background: Hearing loss can be broadly separated into two categories:
conductive (problems in delivering sound to the inner ear) and
sensorineural (problems of the inner ear, cochlea and the auditory nerve
that connects the inner ear to the brain. Sensorineural hearing loss

happens when there is damage to tiny hair cells in the cochlear and/or the
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auditory nerve. Low concentrations of vitamin D3 a key regulator of
calcium absorption and bone metabolism, were linked to hearing loss in
an early case series.

Aim: The purpose of this study is to assessment of the relation between

vitamin D3 status, total calcium, and sensorineural hearing loss.
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Subject and methods: The sample size was 100 cases. Trained very well
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to interview the questionnaire carefully and in scientific way to avoid any
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bias. Respondents were assured that the information obtained would be
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confidential and used only for statistical purposes.
Results: The total cases of study was (100) . About (50%) of cases had

sensorineural hearing loss . Cases with sensorineural hearing loss about
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(80%) of them had vitamin D3 deficiency and Calcium deficiency and
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(20%) of them had normal vitamin D3 and normal Calcium level .
(50%) of cases had control hearing , about (60%)of them had vitamin D3
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deficiency and Calcium deficiency and (40%)of them had normal vitamin
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D3 and normal Calcium level .
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Conclusions: According to the results of the present study, there was
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correlated between vitamin D3 deficiency and calcium deficiency in

AN
2N

N
A
v

patients with sensorineural hearing loss.
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Keywords: Sensorineural Hearing loss, Vitamin D3, Calcium.
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Introduction

Hearing loss (HL) affects nearly two-thirds of adults aged >70 years old
in the US population . Age-related hearing loss is a disabling condition
and has been found to be linked to increased risk of falls, depressive
symptoms, and the development of dementia in the elderly . Hearing loss

in the elderly may be related to normal aging, noise exposure, medical
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comorbidities, nutritional status, and is likely genetically influenced.[1]

Hearing loss can be broadly separated in two categories : conductive
hearing loss (problems in delivering sound to the inner ear) and
sensorineural hearing loss (problems of the inner ear, cochlea and the

auditory nerve that connects the inner ear to the brain).[2]
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On the other hand, though the causes of sensorineural hearing loss are
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unknown and the case is classified as idiopathic . The identified causes of
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the disease can be trauma, infection, neoplasm, blood vessel diseases ,
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autoimmune disease . [3]
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Further more , the presence of vitamin D3 receptor in the inner ear it
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seems reasonable that deficiency of this vitamin can cause problems in
this area .[4]
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vitamin D3 deficiency or its metabolic derivatives 25-OHD and
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1.25(0OH)2D may directly lead to auditory dysfunction or create
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secondary effects by disturbing the metabolism of calcium. Such factors
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may primarily interfere with the physiological mechanisms of the inner
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ear. Alternatively, secondary functional problems can be caused by
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disrupting the morphology of the neurosensory epithelium or the
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supporting bone structure of the optic capsule. In fact, deficiency of
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ionized calcium may adversely affect transmission of the nerve action
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potentials generated by the cochlea by inhibiting the release of transmitter

substances at the neural synapse and impairing neuronal excitability .[5]

Therefore, researchers believe that vitamin D3 deficiency may be directly

or indirectly associated with hearing loss . In this regard, it has been
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reported that vitamin D3 deficiency is very common in patients with ear,

nose and throat problems . [6]

Several studies have indicated that vitamin D3 deficiency is associated

with sensorineural hearing loss . According to these studies, the cause is
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most likely the demineralization of the cochlea resulting in a metabolic
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type of sensorineural hearing loss . Therefore, due to the high prevalence
of vitamin D3 deficiency and the lack of evaluation of the effect of this

vitamin on the recovery of these patients the present study was conducted

2NN N R TR
AULINATINAN N INZALINAL N

N

to determine the prevalence of vitamin D3 deficiency in patients with
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sensorineural hearing loss . [7]
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Subjects and methods

Study design

The current study is cross section study type was carried out in Baquba
teaching hospital from 17" of November 2022 to the 29" of March
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2023.The study design was by stratified sampling.
Sample size and sample procedure

The sample size was 100 cases. Trained very well to interview the
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questionnaire carefully and in scientific way to avoid any bias.
Respondents were assured that the information obtained would be

confidential and used only for statistical purposes.
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Questionnaire and Interview
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The questionnaire used for data collection was designated in English
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language. Interviewers administer it and it includes mainly closed
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guestions about name , age , type of hearing loss , duration of hearing loss
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, degree of hearing loss , unilateral or bilateral , associated diseases |,
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supplements taken , how much time spent in the sun , level of vitamin D3
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. level of calcium .
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Data Analysis and Presentation
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All data management and analysis was done by using manual statistical

AN
2N

N
AN
a3

AN
2N

N
A
v

methods. Data have been represented suitable tables and figures.
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Results
The total sample of study was (100) cases , male was (63) and female
was (37) , about 25 of them were (20-29) years old , 20 of them were (30-
39) years old , 14 of them were (40-49) years old , 16 of them were (50-
59)years old , 25 of them were (60-74) years old .
Table 1: The correlations of sensorineural Hearing loss with vitamin D3.
Sensorineural Total
Hearing loss
D3 deficiency (40) 80% (50) 100%
Normal vitamin D3 (10) 20% (50) 100%
This table shows that about (80 %) of cases with sensorineural hearing
loss had vitamin D3 deficiency and (20%) had normal vitamin D3 level .
90%
80%
70%
60%
50% B Normal vitamin D3
40% 1 D3 deficiency
30%
20% -
10% -
0% -
Figure 1: The correlations of sensorineural hearing loss with vitamin D3
deficiency.
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Table 2: The correlations of sensorineural Hearing loss with Calcium
level.
sensorineural Total
Hearing loss
Calcium deficiency (40) 80% (50) 100%
Normal Calcium (10) 20% (50) 100%
This table shows that about (80 %) of cases with sensorineural hearing
loss had Calcium deficiency and (20%) had normal Calcium level .
90%
80%
70%
60%
50% ® Normal Calcium
40% B Calcium deficiency
30%
20% -
10% -
0% -
Figure 2 : The correlations of sensorineural hearing loss with Calcium
level .
a
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Table 3: The correlations of control hearing with D3 deficiency.
control hearing Total
D3 deficiency (30) 60% (50) 100%
Normal D3 (20) 40% (50) 100%
This table shows that about (60%) of cases with control hearing had
vitamin D3 deficiency and (40%) had normal vitamin D3 level.
70%
60%
50%
40% -
® Normal vitamin D3
30% 1 D3 deficiency
20% -
10% -
0% -
Figure 3 : The correlations of control hearing with vitamin D3 deficiency
3
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Table 4: The correlations of control hearing with calcium deficiency.
control hearing Total
calcium deficiency (30) 60% (50) 100%
Normal Calcium (20) 40% (50) 100%
This table shows that about (60%) of cases with control hearing had
Calcium deficiency and (40%) had normal Calcium level .
70%
60%
50%
40% - _
B Normal Calcium
30% - H Calcium deficiency
20% -
10% -
0% -
Figure 4: The correlations of control hearing with Calcium level.
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Table 5 : The comparisons between sensorineural hearing loss and
control hearing with D3 deficiency and Calcium deficiency.
Sensorineural | Control hearing | Total
Hearing loss
D3 deficiency 40 (80%) (30) 60% 100
Calcium deficiency | 40 (80%) (30) 60% 100
This table shows the relation between vitamin D3 and Ca deficiency and
Sensorineural Hearing loss, that there is about (80%) of cases with
Sensorineural Hearing loss had vitamin D3 and Calcium deficiency and
(60%) of cases with control hearing had vitamin D3 and calcium
deficiency .
90%
0% -
70% -
60% -
50% -
m D3 deficiency
40% 1 Il Calcium deficiency
30% -
20% -
10% -
0% -
Sensorineural Hearing loss Control hearing
Figure 5: The comparisons between sensorineural hearing loss and
control hearing with vitamin D3 deficiency and Calcium deficiency .
X
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Discussions

This study was performed on 100 cases . 50 of them with sensorineural

hearing loss and 50 with control hearing .

In present study there is correlated between vitamin D3 and Ca deficiency

and sensorineural hearing loss . That there is about (80%) of cases with
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sensorineural hearing loss had vitamin D3 and calcium deficiency and (

<
INA
A
v

60%) of cases with control hearing had vitamin D3 and calcium

deficiency .

Another study was conducted in Columbia University [8] find that
vitamin D3 deficiency is significantly associated with bilateral hearing

loss at low frequencies, that the percentage of cases with sensorineural
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hearing loss with D3 deficiency was (67%) and without D3 deficiency
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33%)
was (33%).
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Also the percentage of cases with sensorineural hearing loss with calcium
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deficiency was (56%) and without calcium deficiency was (44%) .
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In addition, according to the results was conducted in Isfahan [9] there is
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significant correlated between vitamin D3 and Ca level and sensorineural
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hearing loss .
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In addition , according to the results was conducted in the American
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Journal of Clinical Nutrition [10], in the elderly low vitamin D3 status
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was associated with low-frequency hearing loss . Low vitamin D3 status
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may be a potential risk factor for age related hearing loss .
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Another study at Iranian Journal of Otorhinolaryngology [11] , the
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results showed that the serum level of vitamin D3 was lower in the case
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group compared to the control group .
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Conclusion

According to the results of the present study, there was correlated
between vitamin D3 deficiency and calcium deficiency in patients with
Sensorineural Hearing loss. Cases with sensorineural hearing loss had

vitamin D3 and Calcium deficiency more than cases with control hearing.

Vitamin D3 deficiency had directly and indirectly associated with
sensorineural hearing loss due to  demineralization of the cochlea

resulting in a metabolic type of sensorineural hearing loss .

ANIIANARNARNAANANANANARNARNANANARNATANARNARNANAN AR ANANARNAEANA rv“
Al ENNENNENNENNENNENN SN LN N LN N LN SN LN NSNS LN N LN NSNS LN NSNS NS £ £ £ £ £

2NN NN NN AR INA NI NN ]
AUINAT NN LN INZAUINZAUINZAINZAINZAINZALTINZALTINZALTINZAT TN TINZATTINZAL INZAL TN TINZAD TINAL INAD INA] N

1IRa
A INA
A
v

N
A
N[N

7 7
2 [N
A
v

N
A
N[N

</
N
A

v

N
A
N[

</
N
A

v

N
A
N[

</
N
A

v

N
A
N[

</
N
A

v

N
A
N[

</
N
A

v

N
A
N[

</
N
A

v

N
A
N[

</
N
A

v

N
A
N[

</
N
A

v

N
A
NP

</
N
A

v

N
A
NP

</
N
A

v

N\
A
N[

</
N
A

v

N\
A
N[

</
N
A

v

N\
A
N[

</
N
A

v

I

N\
A
aa

</
N
A

v

AN

2N
iz

SIESIE

N
A
v

V¢

Il
N\
A
aa

e —"
LS PN PPN VN PN PN PN PPN VN N PN N PN N VNN N PN IV VPN PN PN PN PN N PN N PN PN PN PN P N N



References
1. Lin FR, Thorpe R, Gordon-Salant S, Ferrucci L ~ Hearing  loss
prevalence and risk factors among older adults in the United States
J Gerontol A Biol Sci Med Sci., 66 (5) (2011), pp. 582-590
2. Wattamwar K, Qian ZJ, Otter J, Leskowitz MJ, Caruana FF, Siedl
ecki B, Spitzer JB, Lalwani AK  Association of cardiovascular
comorbidities with hearing loss in the older old JAMA
Otolaryngol Head Neck Surg., 144 (7) (2018), pp. 623-629
3. Nager GT Paget’s disease of the temporal bone Ann Otol Rhinol
Laryngol., 84 (4 Pt 3 Suppl 22) (1975), pp. 1-32
4. Clark K, Sowers MR, Wallace RB, Jannausch ML, Lemke J, Ande
rson CV Age-related hearing loss and bone mass in a population of

N

rural women aged 60 to 85 years Ann Epidemiol., 5 (1) (1995),
pp. 8-14
5. Berk E, Koca TT, Guzelsoy SS, Nacitarhan V, Demirel A

Evaluation of the relationship between osteoporosis, balance, fall

AIEANANAARNZ
NN N NP4

N
>

risk, and audiological parameters Clin Rheumatol., 38 (11) (2019),
pp. 3261-3268

6. KimJY, Lee SB, Lee CH, Kim H-M Hearing loss in
postmenopausal women with low bone mineral density Auris
Nasus Larynx., 43 (2) (2016), pp. 155-160

7. Ozkiris M, Karacavus S, Kapusuz Z, Balbaloglu O, Saydam L
Does bone mineral density have an effect on hearing loss in
postmenopausal patients? Ann Otol Rhinol
Laryngol., 122 (10) (2013), pp. 648-652

8. Betsy Szeto, Chris Valentini, and Anil K Lalwani, Low vitamin D

status is associated with hearing loss in the elderly: a cross-

Yo

v LN

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
LSV PPN AP PN PN P PN PN P PN PN PP P PN PP PN PN PP P P P P P P PN PN PN N [P PN PN P P PP |

s ——
AN NN NN NN NIN NN NN NN R ]

NSIAANARNZARIAEAN AR ARITAIEARN AR AN AR AR AR AR AAEARNARIANEAN AR ARIANZ
s NZNNENNENIENNEN NN NENNENNENNENNENNENNENNENNENNEN NN TSN NN NS NSNS N LN SN NN NENNE



A N INEAI N INEAL N | INEAN N | INEAN N | INEAL N A INEAL N INEAL N INEAL N INEA NN A NN AT NN NEANEAN NS INEAINEANINA INEAINEANNEA NS INEAINEANINA INEA | INEANNEA N INE/
NI | INA | INIA INIA] | INAT | INZA] T INA | ISIA | ISZATISIAT | SAT IS T ISIA | ISNAT AT ISNEAT | ISEAT L INZA SIAT | INIAT SZAT) [ ISIAT [ INZAT L INZA T ISIA ] ISNZA] [ ISNIAT ) INIA ISAT L SIZAT) | ISNEA L ISEA] | ISNA L ISNIAT | INZA] [ ISNAT | INZAT) [ ISIAT I ISIZA] L INEA T INIZA] TN

Izis

INAIN

N

sectional study, Department of Otolaryngology—Head and Neck
Surgery, Columbia University, 2021;113:456-466.
Ghazavi, H., Kargoshai, A.-A., & Jamshidi-koohsari, M.

Investigation of vitamin D levels in patients with Sudden Sensory-

N

ANIIANARNARNANIANARNARIANA rv“
N NN PN N £ £ £ £ £

I
INAUINEALUINAL UINA UINA L UINA

<
INA
A
v

Neural Hearing Loss and its effect on treatment. American Journal
of Otolaryngology, Y+ 4, 102327.
10. The American Journal of Clinical Nutrition In the elderly, low
vitamin D3 status was associated with low-frequency hearing loss
a cross-sectional study Betsy Szeto et al. Am J Clin Nutr. 2021
11.1ranian Journal of Otorhinolaryngology 34 (121), 89,2022

IR I N R

INALUINALUINEAL UNALLIINEALUINALLUNAINAT UINA
ANIIIAAINAINAINAANNANNANEANIA
aa aa aa aa aa aa aa aa aa

<
INA
A
v

INAUINEALUINAL UNA UINALUINA
ANIEARNANARNANA
N[IIZaNIIZaNIIZNITIZNTZANIZ

7 7
2 [N
A
v

N
A
N[N

7 7
2 [N
A
v

N
A
N[N

</
N
A

v

N
A
N[

</
N
A

v

N
A
N[

</
N
A

v

N
A
N[

</
N
A

v

N
A
N[

</
N
A

v

N
A
N[

</
N
A

v

N
A
N[

</
N
A

v

N
A
N[

</
N
A

v

N
A
NP

</
N
A

v

N
A
NP

</
N
A

v

N\
A
N[

</
N
A

v

N\
A
N[

</
N
A

v

N\
A
N[

</
N
A

v

I

N\
A
aa

</
N
A

v

AN

2N
iz

SIESIE

N
A
v

1

Il
N\
A
aa

e —"
LS PN PPN VN PN PN PN PPN VN N PN N PN N VNN N PN IV VPN PN PN PN PN N PN N PN PN PN PN P N N



