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Abstract 
Aim: The aim of the present study was to find the prevalence of SNHL in type 2 diabetes patients and to find the 
effect of duration and control of diabetes on hearing loss. 
Methods: The present analytical cross-sectional study was conducted in Department of ENT for period of two 
years. The present study was conducted on 100 type 2 diabetes patients and age and gender matched 100 non- 
diabetic controls in the age group of <50 years.  
Results: In the present study, 68% were females and 32% were male. The mean age of patients of diabetic group 
was 40.20 ±6.36, mean fasting blood sugar was 129.41±26.54, mean PP blood sugar was 170.20±40.25 and mean 
HbA1c was 7.43±0.49. Mean age of patients of non-diabetic group was 38.52±7.43, mean fasting blood sugar was 
107.03±3.16, mean post-prandial blood sugar was 128.52±9.81 and mean HbA1c was 6.006±0.222. The result 
showed that only 28 patients had normal hearing and 72 patients had SNHL whereas 12 patients in this group had 
minimal hearing, 19 had mild SNHL, 23 had moderate, 6 had severe SNHL and 12 patients had profound SNHL. 
75 patients had DPOAE refer whereas 25 patients had DPOAE pass. Wave V grossly delayed in DM group as 
compared to non-DM with all frequencies (i.e. 70, 80 and 90) whereas interpeak latencies of wave I-V at 70 db 
frequency is almost equal in DM and non-DM group but it increase with increase in frequencies (i.e. 80 and 90 
db). 
Conclusion: This study concluded that the diabetics are at definite risk of developing auditory dysfunction, 
therefore it is recommended that all newly diagnosed diabetic patients should undergo a complete audiological 
evaluation at the time of diagnosis and a regular half yearly or yearly follow up is warranted for early detection 
of damage to auditory functions. Although factors other than diabetes contribute to hearing loss, early glycemic 
control for type 2 diabetic patients may reduce the incidence rate of this disease. 
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Introduction 

Diabetes mellitus (DM) is a group of metabolic 
diseases characterized by hyperglycemia resulting 
from defects in insulin secretion, insulin action, or 
both. It can cause dysfunction of multiple target 
organs, including the eyes, kidneys, and heart, 
leading to diabetic retinopathy, diabetic 
nephropathy, and diabetic cardiomyopathy. [1-3] 
The inner ear is also one of the affected organs, with 
patients presenting with varying degrees of hearing 
loss. However, due to its insidious onset, patients 
may not be aware of this diabetes-related 
complication until their deafness becomes severe. 
Unfortunately, there is currently no effective clinical 
treatment, which places a huge psychological 
burden on diabetic patients and adversely affects 
their quality of life. Hearing loss caused by DM can 
be referred to as diabetes-related hearing loss 

(DRHL), a term first proposed by Axelsson et al. 
(1978). [4] 

In addition to the cardiovascular outcomes and the 
long-term damage to the kidneys, eyes, and nervous 
system caused by diabetes [5], this disease was also 
associated with alterations in hearing function in a 
meta-analysis of 18 clinical and epidemiological 
studies.6 The pathological support to this 
association may be related to an increase in capillary 
lesions in the cochlea, more specifically in the stria 
vascularis and basilar membrane. Other studies have 
also reported a reduction in the number of spiral 
ganglion neurons. These differences could be related 
to the duration of diabetes and to comorbidities that 
could affect the inner ear.7 Although several studies 
have investigated the effects of diabetes on hearing 
loss (HL), the relationship between these two 
conditions remains unclear. Some studies have 
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suggested that diabetes may cause sensorineural 
hearing loss (SNHL) [6,8-10], whereas others have 
failed to find an association. [11-15] 
More than 43% of diabetes patients are likely to have 
some degree of hearing impairment related or 
unrelated to chronic hyperglycemia. [16] There is a 
requirement for further studies for the exploration of 
the relationship between diabetes and hearing 
abnormalities. The presence of hearing defects 
among diabetes patients could be related to 
hyperglycemia or other associated conditions like 
decreased immunity that may predispose one to ear 
infections involving the external, middle, or internal 
ear. [17] 

The aim of the present study was to find the 
prevalence of SNHL in type 2 diabetes patients and 
to find the effect of duration and control of diabetes 
on hearing loss. 

Materials and Methods 

The present analytical cross-sectional study was 
conducted in Department of ENT,  
Netaji Subhas medical College and Hospital, Bihta, 
Patna, India for period of two years . The present 
study was conducted on 100 type 2 diabetes patients 
and age and gender matched 100 non- diabetic 
controls in the age group of <50 years. Study group 
included patients who were diagnosed as type 2 DM 
attending diabetic clinic in Endocrinology OPD 
while the control group comprised of age and sex 
matched non-DM individuals. Both groups were 
subjected to thorough audiological evaluation. 

Inclusion Criteria 

Inclusion criteria for current study were; 
biochemically proven hyperglycemic patients, age 
less than or equal to 50 years of both genders. 

Exclusion Criteria 

Exclusion criteria for current study were; patients 
with any other systemic illness or metabolic 
disorder, gestational, patients on ototoxic drugs or 
any ear surgery done/occupational exposure to 
noise, noise induced hearing loss, patients with 
CSOM and CHL and patients with congenital 
SNHL. 

The present study was a comparative study with 
population of 100 diagnosed patients of diabetes 
mellitus and control group consists of 100 non-DM 
patients. All these individuals were evaluated with a 
detailed clinical examination and appropriate 
investigation. All these individuals were evaluated 
with a detailed clinical examination and appropriate 
investigation, such as PTA, BERA and DPOAE. 

Statistical Analysis 

Data was entered in Microsoft Excel Spreadsheet. 
Continuous variables were summarised as mean and 
standard deviation (SD). Categorical variables were 
summarised as frequency and percentage. The 
reported p values were based on analysis, in which 
p<0.5 was considered significant. 

Results

Table 1: Demographic details 
Gender N % 
Male 38 38 
Female 62 62 
Total 100 100 
Parameters Diabetic group Non-diabetic group 
Mean age (years) 40.20 ±6.36 38.52±7.43 
Mean fasting blood sugar 129.41±26.54 

(Range 81-253) 
107.03±3.16 
(Range 100-118) 

Mean post prandial blood sugar 165.25±40.20 
(Range 107-346) 

128.52±9.81 
(Range 108-148) 

Mean HbA1c 7.43±0.49 
(Range 5.4-9.6) 

6.006±0.222 
(Range 5.3-6.5) 

 

In the present study, 68% were females and 32% were male. The mean age of patients of diabetic group was 40.20 
±6.36, mean fasting blood sugar was 129.41±26.54, mean PP blood sugar was 170.20±40.25 and mean HbA1c 
was 7.43±0.49. Mean age of patients of non-diabetic group was 38.52±7.43, mean fasting blood sugar was 
107.03±3.16, mean post-prandial blood sugar was 128.52±9.81 and mean HbA1c was 6.006±0.222. 

 
Table 2: Grade of hearing loss in study participants 

PTA N % 
Normal 28 28 
Minimal SNHL 12 12 
Mild SNHL 19 19 
Moderate SNHL 23 23 
Severe SNHL 6 6 
Profound SNHL 12 12 
Total 100 100 
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The result showed that only 28 patients had normal hearing and 72 patients had SNHL whereas 12 patients in this 
group had minimal hearing, 19 had mild SNHL, 23 had moderate, 6 had severe SNHL and 12 patients had 
profound SNHL. 
 

Table 3: Distribution of study patients according to DPOAE 
DPOAE N % 
Refer 75 75 
Pass 25 25 
Total 100 100 

 
75 patients had DPOAE refer whereas 25 patients had DPOAE pass. 
 

Table 4: Comparative BERA results of diabetic and non-diabetic groups 
Wave latencies Intensity (dBnHL) Non-diabetic group 

Mean±S.D. 
Diabetic group 
Mean±S.D. (ms) 

P value 

V 70 6.04±0.20 6.36±1.50 <0.001 
I-V 70 3.20±0.04 3.70±0.24 <0.001 
V 80 5.55±0.25 6.50±1.36 0.003 
I-V 80 4.16±0.12 4.48±0.40 0.030 
V 90 5.35±0.20 6.46±1.48 <0.001 
I-V 90 4.76±0.21 5.55±0.60 <0.001 

 
Wave V grossly delayed in DM group as compared 
to non-DM with all frequencies (i.e. 70, 80 and 90) 
whereas interpeak latencies of wave I-V at 70 db 
frequency is almost equal in DM and non-DM group 
but it increase with increase in frequencies (i.e. 80 
and 90 db). 

Discussion 

Type 2 diabetes mellitus (DM) is a syndrome of 
chronic hyperglycemia due to relative deficiency of 
insulin, resistance to insulin or both. [18] Type 2 
diabetes mellitus occur as a result of obesity and lack 
of exercise. [19] Globally as of 2015, it was 
estimated that there were 392 million people with 
type 2 diabetes making up about 90% of diabetes 
cases. [20,21] The aim of the present study was to 
find the prevalence of SNHL in type 2 diabetes 
patients and to find the effect of duration and control 
of diabetes on hearing loss. 

In the present study, 68% were females and 32% 
were male. Study by Vos T et al conducted on 
diabetic patients consisting of similar age group 
between 18-50 years of age. [22] It was found in 
their study that majority of them had minimal 
hearing loss followed by mild hearing loss. 30% of 
patients had normal hearing in both ears. Rajendran 
et al conducted a similar study in the age group 40-
50 years and found that number of people affected 
with SNHL among the diabetes is 73.3% when 
compared to that of controls. [23] The mean age of 
patients of diabetic group was 40.20 ±6.36, mean 
fasting blood sugar was 129.41±26.54, mean PP 
blood sugar was 170.20±40.25 and mean HbA1c 
was 7.43±0.49. Mean age of patients of non-diabetic 
group was 38.52±7.43, mean fasting blood sugar 
was 107.03±3.16, mean post-prandial blood sugar 
was 128.52±9.81 and mean HbA1c was 

6.006±0.222. The result showed that only 28 
patients had normal hearing and 72 patients had 
SNHL whereas 12 patients in this group had 
minimal hearing, 19 had mild SNHL, 23 had 
moderate, 6 had severe SNHL and 12 patients had 
profound SNHL. 75 patients had DPOAE refer 
whereas 25 patients had DPOAE pass. 

Sunkun et al conducted a similar study on DM 
patients and found in his study that 82% had SNHL. 
[24] Rajendran S et al [23] conducted a similar study 
on DM patients and in his results 73.3% of DM 
patients had SNHL as compared to 6.7% of that of 
non-DM patients. Dadhich conducted a similar 
study and it was found in this study that 73 % 
patients had SNHL. [25] Tiwari conducted a similar 
study and he also found 76.8% patients of DM had 
SNHL. [26] Wave V grossly delayed in DM group 
as compared to non-DM with all frequencies (i.e. 70, 
80 and 90) whereas interpeak latencies of wave I-V 
at 70 db frequency is almost equal in DM and non-
DM group but it increase with increase in 
frequencies (i.e. 80 and 90 db). It was found in 
present study that that latency of wave V was grossly 
delayed at all frequencies whereas interpeak 
latencies of wave I-V was almost normal at 70 db 
frequency but it increase with increase in 
frequencies (i.e. at 80 and 90 db). This study 
corresponds to study done by Joshi et al who found 
that absolute latencies of BERA were significantly 
delayed in for waves II and V and significantly delay 
was notice in interpeak latencies (IPL) of wave I to 
III and wave I to V. [27] Batham C et al found that 
there was significant difference for BERA 
abnormalities (for 70, 80 and 90 db) in study group 
when compared to controls. [28] Suresh S et al done 
a study on topic, brainstem auditory response in type 
2 DM. [29,30] 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Kumar                                             International Journal of Current Pharmaceutical Review and Research  

184   

Conclusion 

This study concluded that the diabetics are at 
definite risk of developing auditory dysfunction, 
therefore it is recommended that all newly 
diagnosed diabetic patients should undergo a 
complete audiological evaluation at the time of 
diagnosis and a regular half yearly or yearly follow 
up is warranted for early detection of damage to 
auditory functions. Although factors other than 
diabetes contribute to hearing loss, early glycemic 
control for type 2 diabetic patients may reduce the 
incidence rate of this disease. Other comorbidities 
including hypertension and hyperlipidemia must be 
considered in the formulation of strategies to reduce 
the risk of hearing loss. Awareness must be raised 
on the significance of hearing loss as a commonly 
occurring comorbidity in diabetes among healthcare 
providers. Hearing acuity screening should be a part 
of routine screening for diabetes patients, and should 
be conducted on a regular basis to avoid the 
devastating consequences of this often-overlooked 
medical condition. 

References 

1. Kollias AN, Ulbig MW. Diabetic retinopathy: 
Early diagnosis and effective treatment. Dtsch 
Arztebl Int. 2010 Feb;107(5):75-83; quiz 84.  

2. Kanwar YS, Sun L, Xie P, Liu FY, Chen S. A 
glimpse of various pathogenetic mechanisms of 
diabetic nephropathy. Annu Rev Pathol. 201 
1;6:395-423. 

3. Dillmann WH. Diabetic Cardiomyopathy. Circ 
Res. 2019 Apr 12;124(8):1160-1162. 

4. Axelsson A, Sigroth K, Vertes D. Hearing in 
diabetics. Acta Otolaryngol Suppl. 1978;356: 1-
23. 

5. American Diabetes Association. Diagnosis and 
classification of diabetes mellitus. Diabetes 
care. 2010 Jan 1;33(Supplement_1):S62-9. 

6. Akinpelu OV, Mujica-Mota M, Daniel SJ. Is 
type 2 diabetes mellitus associated with 
alterations in hearing? A systematic review and 
metaanalys Laryngoscope. 2014;124(3):767–
76. 

7. Akinpelu OV, Ibrahim F, Waissbluth S, Daniel 
SJ. Histopathologic changes in the cochlea 
associated with diabetes mellitus--a review. 
Otol Neurotol 2014;35(5):764–74. 

8. Mitchell P, Gopinath B, McMahon CM, 
Rochtchina E, Wang JJ, Boyages SC, et al. 
Relationship of Type 2 diabetes to the 
prevalence, incidence and progression of age-
related hearing loss. Diabet Med. 2009; 26 
(5):483–8. 

9. Horikawa C, Kodama S, Tanaka S, Fujihara K, 
Hirasawa R, Yachi Y, et al. Diabetes and risk of 
hearing impairment in adults: a meta-analysis. J 
Clin Endocrinol Metab. 2013; 98(1):51–8. 

10. Botelho CT, Carvalho SA, Silva IN. Increased 
prevalence of early cochlear damage in young 

patients with type 1 diabetes detected by 
distortion product otoacoustic emissions. Int J 
Audiol. 2014;53(6):402–8. 

11. Harner SG. Hearing in adult-onset diabetes 
mellitus. Otolaryngol Head Neck Surg. 1981; 
89(2):322–7. 

12. Miller JJ, Beck L, Davis A, Jones DE, Thomas 
AB. Hearing loss in patients with diabetic 
retinopathy. Am J Otolaryngol. 1983;4(5): 342–
6. 

13. Hodgson MJ, Talbott E, Helmkamp JC, Kuller 
LH. Diabetes, noise exposure, and hearing loss. 
J Occup Med. 1987;29(7):576–9. 

14. Chakdoufi , S., Moumen, A., & Guerboub, A. 
(2023). Dyslipidemia and Diabetic Retinopathy 
in Moroccans Type 2 Diabetics Patients: A 
Cross-Sectional Study. Journal of Medical 
Research and Health Sciences, 6(3), 2471–
2479. https://doi.org/10.52845/JMRHS/ 2023-
6-3-1 

15. de España R, Biurrun O, Lorente J, Traserra J. 
Hearing and diabetes. ORL J Otorhinolaryngol 
Relat Spec. 1995;57(6):325–7. 

16. Dalton DS, Cruickshanks KJ, Klein R, Klein 
BE, Wiley TL. Association of NIDDM and 
hearing loss. Diabetes Care. 1998;21(9):1540–
4. 

17. Pemmaiah KD, Srinivas DR. Hearing loss in 
diabetes mellitus. International Journal of 
Collaborative Research on Internal Medicine & 
Public Health. 2011;3(10):0-. 

18. Gazzaz ZJ, Makhdom MN, Dhafar KO, 
Maimini O, Farooq MU, Rasheed A. Patterns of 
otorhinolaryngological disorders in subjects 
with diabetes. IIUM Medical Journal Malaysia. 
2011 Dec 1;10(2). 

19. Anjana RM, Ali MK, Pradeepa R, Deepa M, 
Datta M, Unnikrishnan R, Rema M, Mohan V. 
The need for obtaining accurate nationwide 
estimates of diabetes prevalence in India-
rationale for a national study on diabetes. The 
Indian journal of medical research. 2011 Apr; 
133(4):369. 

20. Diabetes blue circle symbol. International 
Diabetes Federation.  

21. Causes of diabetes. National Institute of 
Diabetes and Digestive and Kidney Diseases.  

22. Melmed S, Polonsky KS, Larsen P. Williams 
textbook of endocrinology. 12th ed. 
Philadelphia: Elsevier/Saunders; 2005:1371-
35. 

23. Vos T, Abajobir AA, Abate KH, Abbafati C, 
Abbas KM, Abd-Allah F, Abdulkader RS, 
Abdulle AM, Abebo TA, Abera SF, Aboyans V. 
Global, regional, and national incidence, 
prevalence, and years lived with disability for 
328 diseases and injuries for 195 countries, 
1990–2016: a systematic analysis for the Global 
Burden of Disease Study 2016. The Lancet. 
2017 Sep 16;390(10100):1211-59. 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Kumar                                             International Journal of Current Pharmaceutical Review and Research  

185   

24. Rajendran S, Anandhalakshmi, Mythili B, 
Viswanatha R. Evaluation of the incidence of 
sensorineural hearing loss in patients with type 
2 diabetes mellitus. Int J Biol Med Res. 2011; 
2(4):982-7. 

25. Sunkum AJK, Pingile S. A clinical study of 
audiological profile in diabetes mellitus 
patients. Eur Arch Otorhinolaryngol. 2013; 
270(3):875-9. 

26. Dadhich S, Jha SG, Sinha V, Samanth TU. A 
prospective, observational study of incidence of 
sensory neural hearing loss in diabetes mellitus 
patients. Indian J Otol. 2018;24(2):80-2. 

27. Tiwari A, Mudhol RS. Prevalence of 
sensorineural hearing loss among type-II 
diabetes mellitus patients attending KLES Dr. 

Prabhakar Kore Hospital and MRC: A cross-
sectional study. Indian J Health Sci Biomed 
Res. 2018;11:165-9. 

28. Joshi KD, Galagali JR, Kanzhuly MK, Singh 
ID. A comparative study on effects of diabetes 
on auditory functions as measured by BERA 
and DPOAE. Int J Otorhinolaryngol Head Neck 
Surg. 2017;3:347-53. 

29. Batham C, Choudhary AK, Yousuf PS. 
Brainstem auditory evoked responses with 
duration of type-II diabetes mellitus. Ann Med 
Health Sci Res. 2017;7:40-5. 

30. Suresh S, Ramlan S, Somayaji G, Sequeira N. 
Brainstem auditory responses in type-2 diabetes 
mellitus. Int J Oto Head Neck Surg. 
2018;4(2):45-9.

 

 


