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Abstract

Background: Tinnitus is a common otologic condition with an unclear pathophysiology
and no established effective medical treatment. Vitamin D deficiency is a widespread
global health issue, and given the presence of vitamin D receptors in the inner ear, a
deficiency may plausibly affect auditory function. However, evidence linking vitamin D
status specifically to tinnitus remains limited. Objective: To evaluate serum vitamin D
levels in patients with tinnitus and assess the effect of vitamin D supplementation on
tinnitus severity in those found to be deficient. Methods: This prospective cohort study
was conducted over one year (February-December 2024) at a tertiary care centre. Adult
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INTRODUCTION

Tinnitus is a common condition defined by the perception of sound or noise without any external source.l It is one of the
most widespread hearing issues, affecting 17% of the general population and 33% of older adults.2 Tinnitus can be either
unilateral or bilateral and may be felt as originating from within or outside the head.3 The nature of tinnitus can vary, with
people describing it as ringing, clicking, buzzing, or pulsations. It can have significant effects on a person's quality of life,
including contributing to depression, anxiety, and major life changes.4 The underlying causes of subjective tinnitus are
believed to involve disturbances in cochlear hair cells, the neural pathways, and the central auditory system. Hearing loss
is generally considered one of the primary risk factors for developing tinnitus.5 Due to the unclear mechanisms behind the
condition, treatments for tinnitus remain varied, and no effective medication has been found to date.1

While the use of supplements to treat tinnitus is widespread, there is limited scientific evidence to support their
effectiveness.6,7 Vitamin D deficiency has become a growing global health issue, affecting an estimated 30% to 80% of
children and adults worldwide.8 Since vitamin D receptors are present in the inner ear, it is reasonable to assume that a
deficiency in vitamin D could impact both auditory and vestibular functions.9,10 Recent studies have found a high
prevalence of vitamin D deficiency in individuals with inner ear disorders, including benign paroxysmal positional vertigo,
Menicére’s disease, vestibular neuritis, idiopathic facial paralysis, and idiopathic acute hearing loss.11-13 Despite the known
link between vitamin D and ear diseases, there is limited research on the role of vitamin D in tinnitus specifically. As a
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result, this study seeks to further investigate the relationship between vitamin D levels and tinnitus, assess vitamin D levels
in tinnitus patients, and evaluate the subjective effectiveness of vitamin D supplementation in individuals with tinnitus and
vitamin D deficiency.

MATERIALS AND METHODS
Study setting: Indira Gandhi Government General Hospital and Post Graduate Institute, Puducherry

Study Design: Prospective cohort study
Study duration: One year February 2024-December 2024

Study participants: 108 Adult patients visiting the ENT outpatient department who met the inclusion/exclusion criteria
and were diagnosed with tinnitus and vitamin D deficiency were enrolled in the study.

Sample size: Using OpenEpi (Version 3.01) software, with a tinnitus prevalence of 9% in the community, a 90%
confidence level, an absolute precision of 10%, and a 10% non-response rate, the provisional sample size was calculated
to be 89.

Methodology

Al patients who attended the ENT outpatient department of Indira Gandhi Government General Hospital and Post Graduate
Institute, and met the inclusion criteria during the study period, were enrolled after receiving approval from the institute’s
ethics committee. Informed written consent was obtained from all participants. A detailed history was taken, including
information on hypertension, diabetes, and endocrine disorders. Audiometric evaluation was conducted in a sound-treated
room, an AC 40 Audiometry cabin calibrated to 1ISO 9001 standards. The evaluation included Pure Tone Audiometry
(PTA) using an audiometer (Interacoustics AD629), which assessed both air and bone conduction.

Blood samples were collected after overnight fasting, and the vitamin D levels in the serum were analyzed. Subjects were
considered to have vitamin D deficiency if their serum level was below 30 ng/ml. Participants with normal vitamin D levels
were then excluded from the study.

For Vitamin D supplementation, all participants with vitamin D deficiency received oral vitamin D capsules (60,000
IU/week) regularly for 3 months. After completing the full regimen of vitamin D supplementation, all participants with
tinnitus and vitamin D deficiency were re-evaluated based on their subjective perception of tinnitus, the Tinnitus Handicap
Inventory (THI), 14 and serum vitamin D levels.

Inclusion criteria
. Age >20 years
. Patients with tinnitus for more than 3 months

Exclusion criteria

. History of unilateral tinnitus

. History of hard of hearing

. History of active ear infection

. History of ear surgery

. History of exposure to loud noise
. History of usage of ototoxic drugs

Statistical analysis

The data obtained were entered into a Microsoft Excel spreadsheet. Quantitative data were summarized as means and
standard deviations, while categorical data were expressed as proportions. The Chi-square test was applied to compare the
proportions of categorical variables using the Statistical Package for Social Sciences (SPSS) software, version 2020.

Ethical issues: The study was conducted after obtaining clearance from the institute's research and ethics committee.
Written informed consent was obtained from the patients for the procedure and their recruitment into the study. Ethical
principles were adhered to throughout the study. IEC number EC/NEW/INST/2021/2200.

RESULTS
Actotal of 108 study participants who had been experiencing tinnitus for more than 3 months were included in the study.
The mean age of the participants was 43.02 + 13.1 years, with 73 (67.6%) males and 35 (32.4%) females. Among the
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participants, 66 (61.1%) had unilateral tinnitus, while the remaining 42 (38.9%) had bilateral tinnitus. A history of
noise exposure was reported by 6 (5.6%) participants, and 7 (6.5%) participants reported difficulty hearing in noisy
environments.

From the 108 participants there was 93 subjects had vitamin D deficiency (86.1%). There was no statistically
significant difference observed between male and female patients as regards Vitamin level (p = 0.34, chi-square =
0.498).

THI before treatment

3.70%_0.90%

H Grade 1
m Grade 2
m Grade 3
m Garde 4

Figure 1: Tinnitus Handicap Inventory (THI) score before treatment

THI score: Grade 1: 0-16 slight handicap; Grade 2: 18-36 Mild handicap; Grade 3: 38-56 moderate handicap; Grade 4: 58-
76 severe handicap and Grade 5: 78-100 catastrophic handicap

THI after treatment
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Figure 2: Tinnitus Handicap Inventory (THI) score after treatment
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Table 1: Comparisons of mean of characteristics of tinnitus in patients with optimal vitamin D levels and with
Vitamin D >_ 30ng/ml

Characteristics Subjects with Subjects  with P-value
Vitamin D <_ Vitamin levels>_
30ng/ml 30ng/ml
N 93 15
Age (mean SD) 43.38+ 13.09 40.80+ 14.1 0.643
Tinnitus loudness in 39.73+ 6.44 38.67+ 6.3 0.980
Db (mean SD)
Bilateral (%) 38.7% 40% 0.569
Unilateral (%) 61.3% 60% 0.569
THI score (mean SD) 35.11+ 11.86 33.13+ 9.8 0.296
Noise exposure (%)) 6.5% 0 0.398
Difficulty Hearing in 6.5% 6.7% 0.660
Noise (%)

The comparison of the mean characteristics of tinnitus in patients with optimal Vitamin D levels and those with
Vitamin D < 30 ng/ml is shown in Table 1. No statistically significant differences were observed in any of the tinnitus
characteristics based on Vitamin D levels.

Table 2: Paired t test for Vitamin D level and THI before and after treatment

Before treatment After treatment P value
Mean SD Mean SD
Vitamin D level 27.45 3.695 21.22 14.082 0.000
THI 34.83 11.59 2411 4,713 0.000

Table 2 depicts the mean difference in Vitamin D levels and THI scores before and after treatment for tinnitus patients.
There was a statistically significant difference in vitamin D level & THI before and after.

DISCUSSION

The exact mechanisms of tinnitus remain not fully understood, ongoing research continues to explore its causes and
potential treatments. For individuals affected by tinnitus, early diagnosis and a comprehensive treatment plan tailored to
their specific needs can be crucial in managing the condition and improving their overall well-being.

In the current study, the mean age of the participants was 43.02 + 13.1 years similar observation was made in a case control
study conducted by Sharma D et al.5 the mean age of the cases with tinnitus was 42.11+ 15.09. Though tinnitus can
develop at any age, but it is more commonly reported among adults over the age of 40 years. As regards the gender
distribution in the current study the male patients was more than females 67.6% versus 32.4% respectively.

This was similar to other studies that showed the higher incidence of tinnitus among males.1, 15 in the contrary various
studies reported that tinnitus is more common in females than in males.16-18 Though the tinnitus is often bilateral, in our
study 61.1% had complaint of unilateral tinnitus which was contrary to other studies.16, 19

In this study, the THI scores prior to vitamin D supplementation indicated that most patients experienced mild impairment,
followed by moderate, slight, and severe levels, with no patients in the catastrophic category (Figure 1). However, following
vitamin D treatment, a notable improvement was observed. As depicted in Figure 2, a greater number of patients improved
to the slight impairment category, with no patients experiencing severe or catastrophic levels of impairment.

Similar findings were reported by Sharma D et al and Abdelmawgoud, S.5, 16 these results suggest that vitamin D
supplementation can improve tinnitus perception and enhance the quality of life for affected individuals. In our study the
comparison of the mean characteristics of tinnitus in patients with optimal Vitamin D levels and those with Vitamin D <
30 ng/ml showed no statistically significant differences. Whereas in a study conducted by Sharma D et al, showed 62% of
subjects with Vitamin D deficiency had bilateral tinnitus which was significantly higher that the group with optimal Vita
min D.

THI and TSI Scores were also seen to be significantly higher in subjects with Vitamin D deficiency.5 It is also shown in
few other studies that the psycoacoustic measures of tinnitus are not correlated to the THI TSI scores as they do not assess
the reaction and the social impact of the tinnitus which was similar to our study.20
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In the current study, a statistically significant difference was observed in both vitamin D levels and THI scores before and
after treatment. There are several possible explanations for how vitamin D deficiency could impact the auditory system
and contribute to the perception of tinnitus. The first explanation is that vitamin D deficiency can impair calcium
metabolism and microcirculation in the cochlea.21

A second possibility is that it may affect the bone mineralization of the ossicles.22 A third explanation relates to the role
of vitamin D in the body's defense mechanisms. Conditions such as the common cold, pharyngitis, and acute otitis media,
which are caused by various bacterial and viral pathogens, can be influenced by vitamin D. Many of these pathogens are
sensitive to antimicrobial peptides, cathelicidins, and defensins, which are released by the body in response to vitamin
D.23-24.

CONCLUSION

Our study suggests a potential link between vitamin D deficiency and tinnitus, particularly in adults with normal hearing.
We recommend evaluating serum vitamin D levels in patients with chronic idiopathic tinnitus, especially when no other
underlying conditions are present. Vitamin D deficiency may be a key risk factor for tinnitus in individuals with normal
hearing. If a deficiency is found, vitamin D supplementation may help reduce the perception of tinnitus.
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