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Abstract:- 

 

 Introduction 

Hearing loss is one of the under-recognized diabetic 

consequences that impacts cognitive performance and 

quality of life. The study was carried out to assess the 

prevalence of hearing impairment and to investigate the 

type, degree, and pattern of hearing impairment in 

diabetics. 

 

 Materials and Methods 

The study was conducted as a case-control study 

including 60 diabetic patients and 25 healthy individuals 

after exclusion of confounding factors. Hearing 

assessment was done using pure tone audiometry.  

 

 Results 

The prevalence of hearing impairment in diabetics of 

age 30-60 years was 70% compared to normal population 

(30%). 7 out of 13 diabetic patients in the age group of 30-

40, 19 out of 27 diabetics in the age group of 40-50 & 16 

out of 20 diabetics in the age group of 50-60 had hearing 

impairment. 18 out of 60 diabetic patients having HbA1c 

of < 7 and 42 out of 60 diabetic patients having HbA1c of 

>7 had hearing impairment. 24 out of 32 patients with 

diabetes duration of <1 year, 7 out of 15 patients with 

diabetes duration of 1-5 years, and 11 out of 13 patients 

with diabetes duration >5years had hearing impairment. 

Out of 42 diabetic patients who had hearing impairment, 

27 (64%) had diabetic neuropathy.   

 

 Conclusion 

Diabetics frequently suffer from eighth nerve 

dysfunction. Its prevalence among diabetics increases 

with age and correlates favourably with diabetes duration 

and the presence of diabetic peripheral neuropathy. Its 

prevalence, however, did not reveal a favourable 

association with HbA1c levels. 
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I. INTRODUCTION 

 

Diabetes mellitus, a set of prevalent metabolic illnesses 

with the phenotype of hyperglycemia, is the epidemic of the 

twenty-first century. Obesity and an unhealthy lifestyle are 

increasing the prevalence of type 1 and type 2 diabetes 

mellitus worldwide, with type 2 diabetes mellitus growing 

faster in both children and adults. Diabetes problems are 

becoming increasingly common as the disease's prevalence 

rises. Its micro and macro vascular problems are the subject 

of extensive research. [1]. 
 

One of diabetes's overlooked effects is hearing loss. A 

study comparing the quality of life of elderly diabetes and 

nondiabetic patients discovered that the advancement of 

hearing loss was associated with worsening of quality of life 

measures. 

 

In the Indian subcontinent, there haven't been many 

studies on hearing loss in people with diabetes mellitus. This 

study focuses on the occurrence of hearing loss in diabetics 

to see if the length of diabetes or glycemic management 
impacts the degree of hearing loss. 

 

II. OBJECTIVES OF THE STUDY 

 

• To compare the hearing abilities of people with type 2 

diabetes and those who do not have diabetes. 

• Determine the types, degrees, and patterns of hearing loss in 

persons with type 2 diabetes. 

 

III. MATERIALS AND METHODS 

 

 Study design: Case-control study 
 

 Source of Data- The study population was separated into 

two groups. Group 1 consists of 60 type 2 diabetes 

patients of either gender recruited from the Department of 

General Medicine and ranging in age from 30 to 60 years. 

Group 2 consists of 25 normal healthy volunteers of either 

sex drawn from the same age group of hospital patients as 

Group 1. 

 

 Study Duration: January 2021 to November 2022. 
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 Method of collection of Data 

The study's 60 type 2 diabetics and 25 non-diabetics, 

who are age and gender matched, were chosen based on 

inclusion and exclusion criteria. 

 

 Inclusion criteria for diabetic patients:  

 Type 2 diabetic patients between the ages 30 and 60 years 

 

 Exclusion factors for cases include:   

 Hypertension 

 History of ototoxic drug usage within the past three 

months. 

 Prior ear surgeries that have been performed. 

 A history of ear infections in the past. 

 A recent history of ear, throat, or nose infections. 

 Individuals who suffer from noise-induced hearing loss 

(as shown by pure tone audiometry at 4000 Hz.) 

 

 Inclusion criteria for controls: 

Individuals in good health between the ages of 30 and 
60. The age at onset of Diabetes Mellitus was documented 

prior to doing the hearing exam on the case population in 

order to calculate the patient's exact duration of diabetes. 

Hearing loss in the past, ear discharge, head or ear trauma, 

and a family history of congenital deafness were all 

investigated. Diabetic neuropathy was assessed using the 

vibration test, and sensation was assessed using the 

monofilament test. 

 

The control population was chosen after meeting the 

inclusion and exclusion criteria. The patients and controls 
were age and gender matched. 

 

Rinne's test, Weber's test, and Absolute Bone 

Conduction test were then used to assess hearing in both 

patients and controls. 

 

Individuals who passed the foregoing clinical 

examinations were submitted to an otoscopic examination 

and Pure tone audiometry with an Amplaid 300 clinical 

audiometer. 
 

Pure tone audiometry was performed in a soundproof 

room for both cases and controls. 

 

Low, medium, and high frequency air and bone 

conduction tests were performed. The WHO classification [9] 

was used to grade the degree of hearing impairment.  

 

The study was authorized by the ethical committee of 

Katuri Medical College and Hospital Institute. 

 

The data was analysed using SPSS software. 
 

IV. RESULTS 

 

A total of sixty diabetic patients were screened. Out of 

which 40 were males and 20 were females. (Table 1). The 

mean age of the case population was 47.84 ± 6.37. The mean 

duration of diabetes was 2.43 yrs ± 3.27. The mean fasting 

glucose, mean post- prandial glucose and mean HbA1c were 

178.4 mg/dl ± 70.34, 278.26 ± 77.2 mg/dl and 8.68 ± 1.67 

respectively. In the diabetic patients, only 15 of them had 

normal hearing assessment. Out of the 40 male diabetics, 32 
had hearing loss whereas out of the 20 diabetic females, 13 

had hearing loss. There was no statistically significant gender 

differences in the prevalence of hearing loss among diabetics 

(p value >0.05).  

 

Table-1: Diabetic Population Characteristics 

Sex Total Hearing loss Normal 

Male 40 32 8 

Female 20 13 7 

 

Table-2: Prevalence of Hearing Loss in Diabetics and Controls 

Study population Hearing loss Present Hearing loss Absent 

n % n % 

Diabetic patients 42 70 18 30 

Non diabetic patients 3 12 22 88 

 

 

Table-3: Age wise characteristics of diabetic population with hearing impairment 

Age group (in years) Mild Moderate Severe Percentage(%) of persons  having hearing loss 

30-40 7 0 0 53 

41-50 15 3 1 70.3 

51-60 9 5 2 80 
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Table-4: Pattern and Severity of Hearing impairment in Diabetics 

Hearing loss severity All frequency loss Mid/high frequency loss 

Mild (25-40 db) 27 4 

Moderate (40-55 db) 3 5 

Severe (>55 db) 1 2 

 

Hearing impairment was found in 42 diabetes patients 

in this investigation. Sensorineural hearing impairment was 

present in all instances. Only three of the healthy people 

experienced hearing impairment. (Table 2) 

 

Hearing impairment was found in 7 of 13 diabetic 

patients aged 30-40 years. Hearing impairment was found in 

19 of 27 diabetic patients aged 40-50 years. Hearing 
impairment was found in 16 of 20 diabetic patients aged 50-

60 years. (Table 3) 

31 (74%) of the 42 hearing impairment patients 

experienced hearing loss across all frequencies. And 11 

(26%) had only mid and high frequency hearing loss. (Table 

4) 

 

According to WHO categorization, 31 (74%) of 42 

diabetics with hearing impairment had mild hearing 

impairment, 8 (19%) had moderate hearing impairment, and 

3 (7%) had severe hearing impairment. (Table 4) 

 
The HbA1c of 18 diabetic patients was 7. Thirteen of 

the 18 patients experienced hearing loss. In addition, 31 of the 

42 diabetes individuals with HbA1c levels more than 7 

reported hearing loss. Hearing loss was not statistically 

significantly connected with metabolic control (p> 0.05). 

(Table 5) 

 

Table-5: Correlation of HbA1c and Hearing Impairment 

in diabetics 

Severity of hearing 

impairment 

HbA1c <7 HbA1c >7 

Mild 10 25 

Moderate 1 2 

Severe 2 4 

Normal 5 11 

 

Table-6: Correlation of Duration of Diabetes and 

Hearing Impairment 

Duration 

of Diabetes 

Total cases Mild Moderate Severe 

<1 year 32 18 2 4 

1-5 years 15 7 0 0 

>5 years 13 10 0 2 

 

Table-7: Correlation of Neuropathy and Hearing 

Impairment 

Frequency of 

hearing loss 

Neuropathy 

present 

Neuropathy 

absent 

All frequency 24 10 

Mid/high 3 6 

Normal 5 12 

Out of 42 diabetic patients with hearing impairment, 32 

patients had diabetes duration of less than 1 year, 15 patients 

had diabetes duration of 1-5 years and 13 patients had 

diabetes duration of 5 years. In the patients with diabetes 

duration of less than one year (32), 24 had hearing 

impairment. Out of them 18 had mild hearing impairment, 2 

had moderate hearing impairment and 4 had severe hearing 

impairment. In the group of patients with diabetes duration of 
1-5 years (15), 7 had mild hearing impairment. Among 

patients with duration of diabetes above 5yrs (13), 11 had 

hearing impairment with 9 having mild hearing impairment 

and 2 having severe hearing impairment. Duration of diabetes 

positively correlated with hearing loss (p=0.001) when 

analyzed by one way ANOVA (Table 6) 

 

Among the 60 diabetic patients, 28 patients were 

recently diagnosed to have diabetes mellitus. Out of these 28 

patients, 19 (68%) of them had hearing loss at the 

presentation. 

 
Out of 60 diabetic patients, 32 had diabetic neuropathy 

and 28 had no evidence of neuropathy. Out of 42 diabetic 

patients who had hearing impairment, 27 (64%) had 

neuropathy and 16 (36%) had no evidence of neuropathy. p 

value < 0.05 (Table 7) 

 

V. DISCUSSION 

 

The prevalence of hearing impairment in the diabetes 

mellitus group aged 30-60 years was 70%, compared to 12% 

in the age and gender matched non diabetic community (p 
value: 0.001). As a result, hearing impairment is more 

common among diabetics than among healthy people. In 

other investigations, the prevalence of hearing impairment in 

the diabetes mellitus group ranged from 0% to 93%[3,4]. The 

most likely mechanisms hypothesised are inner ear 

microangiopathy, cochlear nerve neuropathy, or a 

combination of the two. Elamin et al [10] advocate for the 

microangiopathic theory, which is backed by histological 

findings on the temporal bones and inner ear. Durmus et al 

1980 [11] demonstrated capillary wall thickening with 

secondary ischemia in the cochlea and the 8th cranial nerve 

in diabetic people and experimental animal models. This 
study found that diabetics have severe hearing loss in all 

frequencies studied. This could be explained by 

microangiopathy of the vessels leading to the inner ear, as 

postulated by Wackym [12], or by the disease's chronic 

nature, as stated by De Espana [6]. 

 

Age had a clinically and statistically significant effect 

on hearing thresholds in diabetes patients. The prevalence of 

hearing impairment increased with age. This was similar to 

De Espana's results (1995). He discovered a link between 
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hearing levels and age in the diabetic group [6], and 

concluded that any hearing loss caused by diabetes will be in 

addition to that caused by age alone. Axelson [13] reached a 

similar finding. These findings differed from those of 

Kakarlupudi [14] and Dalton [15]. There are also few 

research that suggest that those with diabetes may develop 

hearing loss at a younger age. In diabetics, there were no 

statistically significant gender differences in the prevalence 
of hearing loss. 

 

Similar to the study by Tay et al[7], the duration of 

diabetes did correlate with the prevalence of hearing 

impairment among diabetics. 28 of the 60 diabetic individuals 

had recently been diagnosed with diabetes mellitus. During 

the presentation, 19 (68%) of the 28 patients reported hearing 

loss. As a result, in our community, disease detection is 

typically delayed, occurring only after the development of 

microangiopathic problems. 

 

Hearing impairment was not substantially related to 
HbA1c levels (p value:>0.05). This was comparable to the 

findings of Weng et al (2005). [8]. Similarly to the findings 

of Durmus [11], there was no association with blood sugar 

levels. 

 

Hearing loss was closely linked to the existence of 

diabetic neuropathy. The frequency of hearing loss can vary 

depending on the site of malfunction. Low frequency hearing 

loss is caused by a lesion of the retrocochlear auditory nerve. 

High frequency hearing loss is caused by cochlear outer hair 

cells. [16] Thirty-three (78.5%) of the 42 deaf patients 
reported hearing loss in all frequencies. And 9 (21.4%) 

experienced only mid and high frequency hearing loss.This 

study shows the hearing impairment is predominantly 

because of auditory neuropathy. 

 

In our population, hearing loss affects up to 75% of the 

population. It is frequently overlooked. Given the prevalence 

of hearing loss, health care professionals should consider 

referring patients for early audiometric testing. Audiologists 

who see middle-aged patients with unexplained hearing loss 

must also inquire about diabetes history and family history. 

 
Diabetes and its complications must be diagnosed as 

soon as possible. Furthermore, all newly diagnosed patients 

should be evaluated for problems on a regular basis. Diabetes 

patients should be urged to maintain good and early blood 

glucose control, thereby reducing the early complication of 

oxidative stress. Despite reducing blood sugar levels, 

medication that targets signalling pathways that induce 

vascular dysfunction should be developed. Individuals with 

damaged ears should be identified and treated with hearing 

aids as soon as possible, increasing their quality of life. 

 
 

 

 

 

 

VI. CONCLUSION 
 

Eighth Nerve dysfunction is more common in diabetics 

than in healthy people, and it is usually undiagnosed, 

reducing quality of life. Its prevalence among diabetics 

increases with age. It also has a positive correlation with 

diabetes duration and the presence of diabetic peripheral 

neuropathy. However, there was no association between its 
occurrence and HbA1c levels. As a result, all diabetics should 

aggressively explore eighth nerve damage, and early 

rehabilitative interventions should be implemented to 

improve their quality of life. 

 

 

Funding: Nil,  

Conflict of interest: None  

Initiated Permission from IRB: Yes 

 

REFERENCES 

 
[1]. Corriere M, Rooparinesingh N, Kalyani RR. 

Epidemiology of Diabetes and Diabetes Complications 

in the Elderly: An Emerging Public Health Burden. 

Current diabetes reports. 2013;13(6):10.1007/s11892-

013-0425-5. doi:10.1007/s11892-013-0425-5.  

[2]. Simpson AN, Simpson KN, Dubno JR. Health-related 

quality of life in older adults: Effects of hearing loss and 

common chronic conditions. Healthy aging research. 

2015;4:4. doi:10.12715/har.2015.4.4. 

[3]. Deal JA .  Betz J, Yaffe K, Harris T, Purchase-Helzner 

E, Satterfield S, Pratt S, Govil N, Simonsick EM, Lin 
FR; Health ABC Study Group. Hearing Impairment and 

Incident Dementia and Cognitive Decline in Older 

Adults: The Health ABC Study. J Gerontol A Biol Sci 

Med Sci. 2016; Apr 12.doi 10.1093/gerona/glw069. 

[4]. Nageris B, Hadar T, Feinmesser M, Elidan J. Cochlear 

histopathologic analysis in diabetic rats. Am J Otol. 

1998 Jan;19(1):63-5. [PubMed] 

[5]. Rózańska-Kudelska M, Chodynicki S, Kinalska I, 

Kowalska. Hearing loss in patients with diabetes 

mellitus type II. Otolaryngol Pol. 2002;56(5):607-10. 

[PubMed] 

[6]. de España R, Biurrun O, Lorente J, Traserra J. Hearing 
and diabetes. ORL J Otorhinolaryngol Relat Spec. 1995 

Nov-Dec;57(6):325-7. [PubMed] 

[7]. Tay HL, Ray N, Ohri R, Frootko NJ. Diabetes mellitus 

and hearing loss. Clin Otolaryngol Allied Sci. 1995 Apr; 

20(2):130-4. [PubMed] 

[8]. Weng SF, Chen YS, Hsu CJ, Tseng FY. Clinical 

features of sudden sensorineural hearing loss in diabetic 

patients. Laryngoscope. 2005 Sep;115(9):1676-80. 

[PubMed] 

[9]. http://www.schwerhoerigen-

netz.de/RATGEBER/HOERGERAETE/PDF/who-
grades-hearing.pdf 

[10]. Elamin A, Fadlallah M, Tuevmo THearing loss in 

children with type 1 diabetes. Indian Pediatr. 2005 

Jan;42(1):15-21. [PubMed] 

 

http://www.ijisrt.com/


Volume 8, Issue 2, February – 2023                 International Journal of Innovative Science and Research Technology                                                 

                                         ISSN No:-2456-2165 

 

IJISRT23FEB1257                                                              www.ijisrt.com                   1587 

[11]. Oskun Durmus, Sertac Yetiser, and Ozlem Durmus. 

Auditory brainstem evoked responses in insulin-

dependent (ID) and non-insulin-dependent (NID) 

diabetic subjects with normal hearing. International 

Journal of Audiology 2004 Vol. 43 , Iss. 1 

[12]. Wackym PA, Linthicum FH Jr. Diabetes mellitus and 

hearing loss: clinical and histopathologic relationships. 

Am J Otol. 1986 May;7(3):176-82. [PubMed] 
[13]. A. Axelsson and S.E. Fagerberg. Auditory Function in 

Diabetics Acta Oto-Laryngologica. 1968 Vol. 66 , Iss. 

1-6. 

[14]. Kakarlapudi V, Sawyer R, Staecker H.The effect of 

diabetes on sensorineural hearing loss. Otol Neurotol. 

2003 May;24(3):382-6. [PubMed] 

[15]. Dalton DS1, Cruickshanks KJ, Klein R, Klein BE, 

Wiley TL.Association of NIDDM and hearing loss. 

Diabetes Care. 1998 Sep;21(9):1540-4. [PubMed] 

[16]. Xu J, Liu C, Lian N, Yang Y, Tang X. [The status of 

auditory function in auditory neuropathy]. Lin Chuang 

Er Bi Yan Hou Ke Za Zhi. 2002 Jan;16(1):9-12. 
[PubMed] 

 

 

http://www.ijisrt.com/

