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Abstract 
Introduction: Diabetes mellitus (DM) is a metabolic disorder characterized by hyperglycemic resulting from defects of the secretion and/or 

action of insulin, which can cause a variety of metabolic, neurological and vascular complications. Materials and methods: A hospital-based 

cross-sectional study was carried out from January 2021 to December 2021. 100 consecutive diabetic patients (type 1 and type 2) of either gender 

visiting the outpatient department of medicine patients were included in the study. They were diagnosed to have diabetes mellitus according to 

the criteria given by the American Diabetes Association. Inclusion criteria included diabetic patients were in the age limit between 30 – 55 years 

and patients willing to undergo the investigations. Results: In our study, the subjects were divided into 4 groups on the basis of duration of 

diabetes. It is found that greater the duration of diabetes, greater is the prevalence of SNHL. The duration of DM is a signi ficant factor 

responsible for SNHL in diabetics (chi-square test, p value < 0.001). Conclusion: Greater the duration of DM, greater will be the prevalence of 

SNHL. Greater the duration of DM, higher will be the severity of SNHL. Uncontrolled diabetic status has an increased prevalence of SNHL. 

Severity of SNHL is high among uncontrolled diabetic group compared to controlled diabetic group. 
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Introduction 

Diabetes mellitus (DM) is a metabolic disorder characterized by 

hyperglycemic resulting from defects of the secretion and/or action of 

insulin, which can cause a variety of metabolic, neurological and 

vascular complications[1]. 

It is estimated that 1out of every 11 individuals worldwide has 

diabetes, and Brazil is the fourth country in number of people affected 

between 20-79 years old, with 14.3 millions. The type 2 DM is the 

most common, representing approximately 90% of all cases of the 

disease, affecting mainly middle-aged and elderly individuals[2]. 

People with diabetes are at increased risk of developing chronic health 

complications. Constant blood glucose levels can affect the heart and 

blood vessels, eyes, kidneys and nerves. Changes in the inner ear are 

also identified in some studies, in which they observed changes in the 

basement membrane of the capillaries of the vascular stria and the 

basilar membrane, remarkably thickened, giving rise to diabetic 

microangiopathy[3]. 

It is believed that one of the causes of hearing loss in individuals with 

DM is a microangiopathy, which can interfere with the supply of 

nutrients and oxygen from the cochlea[4]. And can be directly on the 

reduction of transport caused by the thickening of the walls of the 

capillaries, and indirectly, by reducing the flow due to vascular 

narrowing, leading to the death of cells and biological tissues. In 

addition to the cochlear, changes the DM can also cause secondary 

degeneration of the eighth cranial nerve, provoking neural hearing 

loss[5]. 
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The association between DM and hearing alteration is pointed to in 

several studies that found high audiometric thresholds and change in 

response of otoacoustic emissions (OAEs) in diabetic patients[6]. The 

DM is also associated with increased risk of developing 

sensorioneural sudden hearing loss.  

The current study aimed to document the prevalence of sensorineural 

hearing loss in diabetes mellitus and the association between the 

duration of diabetes mellitus and severity of sensorineural hearing 

loss. 

Materials and methods 

A hospital-based cross-sectional study was carried out from January 

2021 to December 2021. 100 consecutive diabetic patients (type 1 and 

type 2) of either gender visiting the outpatient department of medicine 

patients were included in the study. They were diagnosed to have 

diabetes mellitus according to the criteria given by the American 

Diabetes Association. 

Inclusion criteria included diabetic patients were in the age limit 

between 30 – 55 years and patients willing to undergo the 

investigations. 

Exclusion criteria included patients were outside the age limit of 30 - 

55 years. Patients not willing to undergo pure tone audiometry testing, 

patients with a history of ear discharge, perforated tympanic 

membrane or any chronic ear discharge, history of intake of ototoxic 

drugs continuously for 6 months and prolonged history of exposure to 

noise (e.g. Industrial workers) were excluded from the study. 

Besides detailed history, all the patients underwent an otoscopic 

examination, biochemical and routine urine investigations such as 

postprandial blood (PPBS), fasting blood sugar (FBS), serum urea and 

creatinine and urine for sugar, protein, ketones and microalbuminuria 

was obtained prior to the start of the study. Pure tone audiometry was 

carried out in a sound treated room for the estimation of hearing 

threshold using a double channel GSI clinical audiometer. Pure tone 

thresholds were obtained at an octave between frequencies of 250 and 

8000 Hz for air conduction and 250 and 4000 Hz for bone conduction. 
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Statistical Analysis 
Statistical package for social sciences (SPSS) was used to analyse the 

data. The data obtained was presented in the form of tables, figures, 

graphs and diagrams wherever necessary. An interferential statistical 

tool like chi-square test was used. The test was considered significant 

at p < 0.05. 

Results 

The hospital-based cross-sectional study was carried out in 100 cases 

who were already diagnosed as having diabetes mellitus. The 

parameters that were studied are as follows:  

1. SNHL and duration of diabetes.  

2. Severity of SNHL and duration of DM.  

3. SNHL and status of diabetes.  

4. Severity of SNHL and status of DM.  

SNHL and Duration of Diabetes 

In our study, the subjects were divided into 4 groups on the basis of 

duration of diabetes. It is found that greater the duration of diabetes, 

greater is the prevalence of SNHL. The duration of DM is a 

significant factor responsible for SNHL in diabetics (chi-square test, p 

value < 0.001). 

Severity of SNHL and Duration of DM Among the cases with 

duration of DM < 5 years 38 (89.4%) cases were having normal 

hearing out of total 43 cases, 8 cases were having mild SNHL (9.4%) 

and 1 case was having moderate SNHL (1.2%). Among the cases with 

duration of DM of 5 - 10 years, 22 cases (61.4%) were having normal 

hearing. Out of 35 cases, 13 cases were having mild SNHL (35.7%) 

and 1 cases were having moderate SNHL (2.9%). Among the cases 

with duration of DM of 10 - 15 years, 4 cases (30.8%) were having 

normal hearing. Out of total 13 cases 3 cases were having mild SNHL 

(23.1%), 3 cases were having moderate SNHL (23.1%) and 3 cases 

were having moderately severe SNHL (23.1%). Among the cases with 

duration of DM > 15 years 2 cases (21.1%) were having normal 

hearing out of total 10 cases, 1 cases were having mild SNHL 

(10.5%), 3 were having moderate SNHL (31.6%), 3 cases were 

having moderately severe SNHL (26.3%) and 1 cases were having 

severe SNHL (10.5%).  

SNHL and Status of Diabetes 

In our study among the 100 subjects, 18 had uncontrolled diabetes 

and 81 had controlled diabetes. Among the uncontrolled, 19 (94.6%) 

had SNHL. Among controlled group, 17 (20.9%) had SNHL. On 

statistical analysis, the status of DM is a significant factor responsible 

for SNHL in diabetics (chisquare test, p value < 0.001). 

Table 1: SNHL and Duration of Diabetes 

DM Duration Group Subjects Subjects with SNHL Prevalence 

< 5 Years 85 9 10.6% 

5-10 Years 70 27 38.6% 

10-15 Years 26 18 69.2% 

> 15 Years 19 15 78.9% 

 

Table 2: Severity of SNHL and Duration of DM  

DM Duration Total cases Normal Mild SNHL Moderate SNHL Moderate Severe SNHL Severe SNHL 

< 5 Years 43 38 (89.4%) 4 (9.4%) 1(1.2%) 0 0 

5-10 Years 35 22 (61.4%) 13 (35.7%) 1(2.9%) 0 0 

10-15 Years 13 4 (21.1%) 3 (23.1%) 3(23.1%) 3 (23.1%) 0 

>15 Years 9 2 (21.1%) 1 (10.5%) 3 (31.6%) 2(21.1%) 3 (31.6%) 

 

Table 3: SNHL and Status of Diabetes 

DM Status Cases Cases with SNHL Prevalence 

Controlled 81 17 20.9% 

Uncontrolled 19 18 94.6% 

 

Table 4: Severity of SNHL and Status of Diabetes 

DM cases Total cases Normal Mild SNHL Moderate SNHL Moderate Severe SNHL Severe SNHL 

Controlled 81 65 (79.1%) 15 (18.4%) 2 (2.5%) 0 0 

Uncontrolled 19 1 (5.4%) 6 (29.7%) 6 (29.7%) 5 1 (5.4%) 

 

Discussion 

The relationship between diabetes mellitus and sensory neural hearing 

loss is complex and under debate since many years supported by the 

bulk of conflicting literature. The crux about the effect of diabetes in 

SNHL lies centered around the cochlea and the neural pathways, 

which has been studied throughout the years in relation to duration of 

DM and glycaemic levels[7]. 

There is a strong correlation between the duration of diabetes and 

SNHL in our study. Those who are having more than 15 years of DM 

had a high prevalence of SNHL (78.9%). In the group with duration 

of DM < 5 yrs., prevalence is only 10.6%. The duration of DM is a 

significant factor responsible for SNHL in diabetics (chi-square test, p 

value < 0.001). In our study, it was found that the severity of hearing 

loss was proportional to the duration of DM[8]. 

According to Sheetal Krishnappa et al, there was 63% incidence of 

hearing loss in < 10 years of duration of diabetes as compared to 85% 

in > 10 years of duration. Further, as duration progressed the severity 

of hearing loss also increased in most of the cases[9]. 

Ashish C Agarwal et al noted that duration of DM did not have an 

effect on hearing status of diabetic patients. In our study, there is a 

high prevalence of SNHL among uncontrolled diabetics (94.6%) 

compared to controlled diabetics (20.9). The control status of DM is a 

significant factor responsible for SNHL in diabetics (chi-square test, p 

value < 0.001)[10].The severity of SNHL was also high among 

uncontrolled DM group compared to controlled DM group. Ashish C 

Agarwal et al noted that median pure tone average (PTA) values were 

less in patients with good glycaemic status as compared to those with 

poor glycaemic status 

Conclusion 

Greater the duration of DM, greater will be the prevalence of SNHL. 

Greater the duration of DM, higher will be the severity of SNHL. 

Uncontrolled diabetic status has an increased prevalence of SNHL. 

Severity of SNHL is high among uncontrolled diabetic group 

compared to controlled diabetic group. 
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