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Hearing loss is a growing important global public health concern. Emerging evidence implicates high 
BMI as a risk factor for hearing loss. Identication of modiable factors for hearing loss that could be 

useful to prevent or at least delay the condition. We aimed to assess relation between body mass index and hearing loss and 
also to asses the parameters closely associated with obesity such as lipid parameters, blood sugars and their association on 
hearing threshold.In this cross sectional study conducted  for a period of 6 months on 460 subjects presented with hearing loss, 
tinnitus and vertigo. BMI of each individual was calculated and categorized. They were subjected to audiometric 
evaluation.Overweight (88.1%) and obese participants (85.5%) showed association with hearing loss. Mild and moderate 
hearing loss was more common in both over weight and obese patients with signicant p value (<0.001). BMI categories with 
deranged RBS, deranged lipid parameters there was  association with hearing loss. Our study demonstrated association was 
found between obesity and hearing loss.We emphasize that obesity and various risk factors associated with obesity may play 
role in hearing loss, So early screening of obese subjects may provide early diagnosis of hearing loss.
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INTRODUCTION
Hearing loss is a growing important global public 
concern.Hearing loss is not only restricting individual's ability 
to communicate and interact, but may also have a negative 
impact on physical and psycological well-being and quality of 

(1,2)life.  Genetic susceptibility, environmental factors, such as 
systemic diseases, noise, chemical exposure, tobacco, 
alcohol, ototoxic medication may also contribute to the 

(3) variation in the frequency and severity of hearing loss.
Identication of preventable or modiable factors for hearing 
loss that could be useful to prevent or at least delay this 

(4)condition should be a top public health priority.

Emerging evidence implicates excess weight and its related 
cardio metabolic co-morbidities, such as diabetes mellitus 

(5,6) and cardiovascular disease (CVD) as potential risk factors 
for hearing loss.Obesity and its co-morbidites including type 2 
diabetes mellitus and dyslipidaemia have emerged as a 

(7)global epidemic.

Inammation induced by obesity, macrophage inltration, 
pro-inammatory cytokines release may cause end organ 

(11)damage.  Individual with these conditions are likely to have 
poor micro-vascular circulation that can lead to reduced 
blood supply to the cochlea, resulting in damage to the hair 
cells and eventually leads to hearing loss.The relation 
between hearing impairment and obesity is relatively recent 
research interest, but is signicant as both conditions have the 
ability to substantially reduce an individual's quality of 

(13)life. The ndings of several epidemiological studies have 
indicated that elevated body mass index  (BMI), in the obesity 
range and to a lesser extent, in the overweight range, was 

(12)positively associated with hearing loss.

Hearing loss can be prevented by avoidance or control of 
obesity and its risk factors. An auditory screening of obese 
patients at an early stage may provide early diagnosis of 
hearing loss and may also contribute to create awareness to 
prevent obesity.(8) The Purpose of the study is to assess relation 

between body mass index and hearing threshold.To asses the 
parameters closely associated with obesity such as lipid 
parameters, blood sugars and their association on hearing 
threshold.

METHODOLOGY
A cross sectional study was conducted from March 2022 to 
August 2022 in the Department of Otorhinolaryngology, 
Mandya Institute of Medical Sciences, Mandya , 460 subjects 
were recruited. The study plan was approved by institutional 
ethic committee and informed consent was obtained from all 
subjects participating in the study. All patients with age group 
between 10-80 years presenting to Otorhinolaryngology OPD 
with chief complaints like hearing loss, tinnitus and giddiness 
were included in the study. The criteria for exclusion from the 
study were patients with previous history of chronic suppurative 
ottitis media, ear surgery, neurological and psychiatric 
diseases, brain tumor, chronic kidney disease, history of 
exposure to ototoxic substances and occupational noise 
exposure, radiations and patients with conductive hearing loss.

Height and weight of the subjects included in the study were 
measured, Body mass index (BMI) was calculated as weight in 

2kilograms divided by height in square meters (Kg/m ) by 
Quetelet's formula. According to Asia-Criteria based BMI 
cutoff values patients were  categorized as normal 
weight(18.5-22.9), over weight(23-27.5) and obese(>27.5).

A thorough Ear, Nose and Throat examination including 
Otoscopic examination was done. Patients were subjected to 
Pure Tone Audiometry. Also relevant blood investigations like 
Lipid prole and Random Blood Sugar were done.Pure Tone 
Audiometry was carried out in a sound proof room using an 
Interacoustic Clinical Audiometer (Model AD 629).The 
hearing threshold levels were determined in decibels. The 
average hearing thresholds for both ears were measured for 
frequency 250Hz to 8000Hz and was used for analysis.

Hearing loss is dened as a hearing threshold >26dB. The 
severity of hearing loss is classied as Normal (<25dB), 
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Mild(26-40dB), Moderate(41-55dB), Moderately severe ( 56-
70dB) and Severe (71-90dB) in accordance with the 
International Classication for Standards. Association and 
severity of hearing loss was assessed in each group of 
subjects categorized based on BMI.Association was also 
assessed for deranged lipid parameters and blood sugars.

Statistical Analysis
All data collected were entered in Microsoft Excel sheet and 
were statistically analyzed using https://www.openepi.com/ 
RbyC/RbyC.htm . Analysis was done using descriptive 
statistics like percentage and inferential statistics like Chi 
Square test. p value <0.005 was considered statistically 
signicant.

RESULTS:
A total of 460 subjects were recruited for the study.Of the 460 
subjects, 210 ( 45.7%) were males and 250 ( 54.3%) were 
females. Mean age among subjects was found to be 50.9 +/-
10.48 years.

Table 1. Hearing Loss In BMI Categories And Its 
Demographic Distribution.

*chi square test

Out of 460 subjetcs the rates of  hearing loss in the Normal 
weight, Over weight and Obese subjects were  42.5%, 88.1% 
and 85.5% respectively. There was no signicant association 
found between age,gender and hearing loss.

Table 2. Comparison Of BMI Categories With Degree Of 
Hearing Loss.

*Chi Square test was used

Figure 2: Distribution Of Degree Of Hearing Loss Among BMI 

Categories.

On applying Chi-square test, it was found to be statistically 
signicant (p-value <0.001) that increase in BMI is associated 
with increase in degree of hearing loss.

Mild (47.4%) to Moderate (35.7%) hearing loss in over weight 
subjects and moderate (50.0%) to moderately severe( 22.3%)  
hearing loss was common in obese individual.

Table 3. Comparison Of Severity Of  Hearing Loss In Terms 
Of Average  Of BMI

SD=Standard Deviation, * ANOVA test 

On applying ANOVA  test, it was found to be statistically 
signicant (p-value <0.001) that Over weight subjects were 
having mild to moderate hearing loss and obese subjects 
were having moderate to moderately severe hearing loss.

Table 4. Comparison Of Risk Factors Between BMI 
Categories

*Chi Square Test

On applying Chi-square test, it was found to be statistically 
signicant (p-value <0.001) that BMI categories with 
deranged RBS,Deranged lipid prole, there was  association 
with hearing loss.

DISCUSSION
This cross sectional study provides ndings regarding the 
possible association of BMI with hearing loss and its 
severity.The key nding in our study is that rates of hearing 
loss were signicantly higher in over weight(88%) and 
obese(85%) than the normal weight subjects(42.5%). Increase 
in BMI associated with increase in degree of hearing loss with 
signicant p value (<0.001). Over weight subjects were having 
mild (47%) to moderate (35.7%) hearing loss  where as obese 
subjects were having moderate (50%) to moderately severe 
(22%) hearing loss with signicant p value (<0.001) . Risk 
factors like deranged blood glucose level, deranged lipid 
parameters in subjects categorized by BMI also showed 
signicant association with hearing loss in this study.

An European multi-center study reported that high BMI was 
(14)  associated with high prevalence of hearing loss.  Lalwani et 

al study found a signicant association between obesity with 
(9)elevated pure tone hearing thresholds.  Kim et al has 

reported a positive relationship between visceral adipose 
tissue and the average hearing threshold in women, but they 

(20)did not detect such a relationship in men.  Üçler et al. 
reported an association between obesity and hearing 

(8) threshold in women aged 18–40 years. Curhan et al. reported 
that higher BMI associated with increased risk of self-reported 
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Hearing 
loss (%) 

Normal 
Hearing 
(%)

Total( 
N=460)

P value*

Weight Normal 
weight

45(42.5) 61(57.5) 106 < 0.001

Over weight 245(88.1) 33(11.8) 278

Obese 65(85.5) 11(14.5) 76

Age 10-44 year 81(71.0) 33(28.0) 114 0.804

45-80 year 250(72.3) 96(27.7) 346

Gender Male 158(75.2) 52(24.8) 210 0.121

Female 203(81.2) 47(18.8) 250

Hearing 
Loss

BMI Total P Value*

Normal 
Weight(%)

Over 
Weight (%)

Obese
(%)

Normal 
(<25dB)

55( 51.9) 30(10.8) 11(14.5) 96 <0.001

Mild
(26-40dB)

40 (37.7) 132(47.4) 9(11.9) 181

Moderate 
(41-60dB)

7 (6.6) 99 (35.7) 38(50) 144

Moderately 
Severe 
(61-80dB)

2 (1.9) 10(3.6) 17(22.3) 29

Severe
(>81dB)

2 (1.8) 7(2.5) 1(1.3) 10

Total 106 278 76 460

Hearing 
loss

BMI(Mean+/-SD) Total

Normal Weight Over Weight Obese

Normal 20.96+/-0.87 24.15+/-1.25 28.64+/-0.53 96

Grade 1 21.48+/-0.79 26.54+/-1.3 28.3+/-0.92 181

Grade 2 21.47+/-.59 25.65+/-1.28 27.9+/-0.52 144

Grade 3 20.9+/-1.97 25.75+/-1.62 28.56+/-0.86 29

Grade 4 24.2+/-2.64 24.82+/-1.79 29.4 10

Total 106 278 76 460

P Value <0.001 <0.001 <0.001

Risk 
Factors

BMI (n) Hearing 
loss(%)

Normal 
Hearing 
(%)

P Value 
*

Deranged 
RBS 

Normal Weight (43)
Over weight  (159)
Obese      (33)

29(67.4)
144(90.6)
31(96.9)

15(34.8)
15(9.4)
2(3.1)

<0.001

Deranged 
Lipid 
Parameters

Normal Weight (17)
Over weight  (80)
Obese      (34)

12(70.6)
76(95.0)
28(82.4)

5(29.4)
4(5.0)
6(17.6)

<0.001
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(12) hearing loss. Olga N. Vasilyeva et al showed diabetes had 
(17) higher pure tone thresholds than non-diabetic controls. M. 

Bradley Evans et al showed chronic dyslipidemia associated 
(18) with elevated triglycerides may reduce auditory function.

Conversely, Shargorodsky et al. in a study did not find any 
association between obesity with increased risk of self-

(21)reported hearing loss.   Hwang JH found no signicant 
relationships between diabetes mellitus , obesity and hearing 
loss.(4)

Obesity may directly or indirectly affect hearing thresholds. 
Adipose tissue is considered an endocrine organ, releasing 
hormones and cytokines and affecting appetite, insulin 

(9)resistance.  Adiponectin is an adipocytokine synthesized and 
released by adipose tissue is present in low concentrations in 

(9,15)obese subjects. Adiponectin modulates several metabolic 
processes, among them glucose regulation and fatty acid 
oxidation.Serum levels of adiponectin decrease with 

(16)obesity. Obesity related oxidative stress, obesity induced 
atherosclerosis may cause reduction in cochlear blood ow 
and may contribute as other factors for hearing impairment in 

(19)obese individuals.

CONCLUSION
This study showed statistically signicant association 
between Obesity and Hearing loss. Increase in BMI 
associated with increase in hearing thresholds and also 
increase in severity of hearing loss.We emphasize that obesity 
and various risk factors associated with obesity may play role 
in hearing loss, which can be prevented by avoidance or 
control of these risk factors.So early screening of obese 
subjects may provide early diagnosis of hearing loss.

LIMITATIONS
As it was cross sectional study and was not possible to 
determine the progression of hearing loss as prior hearing 
tests are not available. The number of subjects studied was 
limited. Mechanisms of obesity induced hearing loss were not 
analyzed.
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