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Investigation of auditory thresholds in type 2 diabetic 
patients compared to non-diabetic cases 

 
 

Abstract 

Background: Hearing loss is one of the common complaints of diabetics. The aim of this 

study was to evaluate the hearing status of diabetic patients in Babol, North of Iran. 

Methods: The hearing status of 50 type 2 diabetic patients (case group) and 50 healthy 

individuals (control group) were evaluated from October 2011 to September 2012. 

Audiometry was done with the frequencies of 250, 500, 1000, 2000, 4000, 6000, 8000 HZ 

and speech tests like SRT (speech reception threshold), SDS (speech discrimination score) 

were performed. The data were collected and analyzed. 

Results: The mean age of case group was 50.1±3 and in control group was 49.9±3.2 years. 

Hearing thresholds were 10.55.6, 10.76.1, 15.27.1, 169.6, 21.213.5, 26.416.5, 

28.32 db in the right ear of the case group and 11.25.3, 9.74.9, 127.1, 14.29.4, 

20.913.3, 25.115.6, 27.620.2 db in control group with different frequencies (p<0.05). 

Similar results were obtained in the left ear of both groups. The mean SRT in the right ear 

of the case group was 15.77.7 and control group was 9.24.8 and 13.56.9 in case and 

9.14 in the left ear of case group (P=0.0001). SDS was 94.33.7 and in 96.23.3 in the 

right ear for the case and control group, respectively (P=0.0001). For the left ear, these 

values were 94.44.4 and 95.93.2, respectively (P=0.023). 

Conclusion: The results show that hearing loss in different frequencies and speech 

reception threshold were higher in diabetic group but speech discrimination score was 

higher in normal individuals. Audiological monitoring is recommended in diabetic patients 

during therapy. 
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Diabetes is one of the most important metabolic diseases in the world, and because 

of its different side effects, has adverse impacts on health and the people’s quality of life. 

Some of its common side effects are retinopathy, nephropathy and vasculapathy. Besides, 

hearing loss is one of its chronic side effects (1). Although this disease does not have any 

definite treatment, but we can prevent from its demonstrations. The relationship between 

diabetes and hearing impairment has been argued for more than one century and yet, there 

is not any agreement about this matter (2-3). For the first time, Jordao introduced a 

diabetic patient who had hearing loss in 1875 (4). Since then many studies have been 

conducted Some of them acknowledged and other studies rejected the relationship between 

hearing loss and diabetes (5). To explain the relationship between diabetes and hearing 

loss, some researchers proposed angiopathic origin and others proposed neurologic origin 

(6, 7). 
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The incidence of type 2 diabetes in Iran is about 5.1 

million people and because of this high incidence we 

conducted this study on this group (8). The purpose of this 

study was audiologicaly evaluating the diabetic patients 

(type 2) who referred to E.N.T clinic of Ayatollah Rouhani 

Hospital in Babol and identifying the amount of hearing loss 

in this population. 

 

 

Method 

The hearing status of 50 patients with type 2 mellitus 

diabetes (case group) was compared to 50 normal subjects in 

the control group. The two groups were matched in sex and 

age. In both groups, 40 women and 10 men were 

contributed. The mean age of control group was 49.98±3.2, 

and 50.10±3.02 years old for the case group. Both groups 

were in the age bracket of 45 to 55 years old. The case group 

was selected from diabetic patients in Ayatollah Rouhani 

Hospital with diabetes for 10 years or more, and the control 

group was composed of individuals with no history of 

diabetes selected randomly.  

Two questionnaires were filled out. Questionnaire 

number ''1'' was for the diabetics that include information 

about the history and duration of this disease and 

questionnaire number 2 was for both groups, which asked 

about sex, age, history of smoking, history of ear disease or 

ototoxic drugs consumption. 

Then, clinical otoscopy and examination were done for 

both groups. If they did not have any problem such as impact 

cerumen, external serous otitis, they were referred to the 

audiology clinic of Ayatollah Rouhani Teaching Hospital, in 

Babol.  

In the audiology clinic, P.T.A (pure- tone- audiometry) 

and speech tests including SRT (speech reception threshold) 

and SDS (speech discrimination score) were performed. 

P.T.A included measuring pure tone hearing thresholds for 

250 Hz, 500Hz, 1000 Hz, 2000 Hz, 4000Hz, 6000Hz, 

8000Hz frequencies in both ears.  

Thresholds more than 15dbHL was considered as hearing 

loss (9). SRT assesses the patient’s ability to respond  to the 

standardized two syllabic words and S.D.S evaluates the 

patient’s ability to respond to standardized monosyllabic 

words (10).  

All the collected data were computed with SPSS software 

Version 18 and t-test statistic exam and p<0.05 was 

considered as a significant level. 

Results 

Fifty diabetic and 50 non-diabetic patients were enrolled 

in this study. 40 cases of each group were females and ten of 

them were males. In table 1, the mean average of hearing 

thresholds in the different frequencies for the right and the 

left ears is shown. 

In table 1, the hearing loss in all the frequencies was 

more in the diabetic group than the control one, and these 

differences were statistically significant in all frequencies. In 

table 2, the mean speech reception thresholds (SRT) and 

speech discrimination score (SDS) for both groups were 

shown. The results indicated that SRT was worse in the 

diabetic group than the control group and SDS was poorer in 

the diabetic group than the control group. 

 

Table1. Mean hearing thresholds for the right ear and 

left ear between the diabetic and non-diabetic 

individuals. 

 

 Frequencies 

(HZ) 

Diabetic 

(db) 

Non Diabetic 

(db) 

Pvalue 

Right 

ear 

250 10.55.64 6.084.2 0.0001 

500 10.76.06 7.064.94 0.001 

1000 15.27.14 8.165.02 0.0001 

2000 169.63 10.446.13 0.001 

4000 21.213.46 12.867.86 0.0001 

6000 26.3616.5 15.669.4 0.0001 

8000 28.320 17.8412.22 0.002 

left ear 250 11.25.3 6.064.29 0.0001 

500 9.74.88 7.284.88 0.015 

1000 127.14 8.864.6 0.011 

2000 14.29.44 11.065.86 0.049 

4000 20.913.27 13.767.51 0.001 

6000 25.1215.6 16.368.88 0.001 

8000 27.620.18 19.0610.79 0.01 

HZ: Hertz          db: Decibel 

 

Table 2.Comparision of mean of SRT and SDS for both 

ears in diabetic and non-diabetic 

 

  Diabetic Non Diabetic P value 

Right ear SRT 15.77.69 9.24.77 0.0001 

SDS 94.44.35 96.163.32 0.025 

left ear SRT 13.56.87 9.14 0.0001 

SDS 94.323.71 95.923.18 0.023 
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Discussion 

In this study, we found that the diabetic patients had 

more hearing loss in all frequencies in both ears in 

comparison with the normal group. In the study of Orts et al., 

the etiology of hearing loss in diabetes was proposed as 

impairment of outer hair cell function (11). In Nageris et 

al.’s study, impairment in hair cells in pathogenesis of 

hearing loss in diabetes was rejected (12). 

These differences were more considerable in the right 

ear, but there was not any considerable differences among 

different frequencies. These results are consistent with the 

study results of Cullen et al. and Panchu et al. (13, 14). In the 

study of Safavi et al. the diabetic patients had more hearing 

loss in high frequencies (4,8khz) compared to the non -

diabetic patients and this loss was more in the chronic 

diabetic patients (15). 

In this study, we found that SRT was worse in the 

diabetic group in comparison with the control group and 

SDS in diabetic group was worse than the control group. 

This result is consistent with Frisina et al.’s study (16). The 

rate of hearing loss in diabetic patients was more in all 

frequencies in both ears in comparison with the control 

group, but in cases like presbycusis and acoustic traumas, 

hearing loss exits at high frequencies. 

Thus, when every middle-aged patient with mild to 

moderate sensory-neural. Hearing loss in all frequencies 

refers to E.N.T audiology clinic, one probable diagnosis that 

should be considered is that hearing loss is caused by 

mellitus diabetes. The weakness of this study may be the 

duration of disease that we have not considered in this study. 

Another weakness of this study may be the lack of facility 

for performing of HbA1C. Other studies with the 

consideration of these variables are urgently recommended. 

In conclusion, the results show that hearing loss in different 

frequencies and speech reception thresholds were higher in 

the diabetic group but speech discrimination score was 

higher in the normal individuals. Audiometry and speech 

audiometry monitoring are recommended in all diabetic 

patients during therapy. 

 

 

Acknowledgments 

We would like to thank the staffs of E.N.T and audiology 

clinic and endocrinology center of Ayatollah Rouhani 

Hospital of Babol University of Medical Sciences for 

helping and performing the tests for all patients.  

Funding: This study was supported by Babol University of 

Medical Sciences, a part thesis of Pouria Taghinejad Omran. 

Ethical approval: This study obtained ethics committee 

approval.  

Conflict of interests: We have no conflict of interest to 

declare.  

 

 

References  

1. Powers AC, Diabetes Mellitus. In: Longo Dan L, Fauci 

Anthony S, Kasper DennisL, et al. Harrison’s principle 

of Internal Medicine. 18 th ed. New York: Mc Graw Hill 

2012; pp: 2968-88. 

2. Ma F, Gomez-marin O, Lee DJ, Balkany T. Duabetes and 

hearing impairment in Mexican-American adults. J 

laryngoL Otol 1998; 112: 835-9. 

3. Vaughan N, James k, Medermott D, Griest S, faustiS. A 5-

years prospective study of diabetes and hearing loss in a 

veteran p opulation. OtoL Neurotol 2006; 27: 37-43. 

4. Jordao  AMD. Consideration sur un cas du diabete. Union 

medicale du paris 1875; 11: 446 

5. Axelsson A, sigroth k, vertes D. Hearing in Diabetics. 

Acta otolaryngol suppl 1978; 356: 1-23. 

6. Maia CA, Campos CA. Diabetes mellitus as etiological 

factor of hearing loss. Braz J otohrinolaryngol 2005; 71: 

208-14. 

7. Wengs SF, Chen YS, Hsu CJ, Tseng FY. Clinical features 

of sudden sensorineural hearing loss in diabetic patients. 

Laryngoscope 2005; 115: 1676-80. 

8. Larijani B, Zahedi F. Diabetes in Iran J Diabetes Lipid 

disord 2008; 1: 1-9. [In Persian] 

9. Katz J, Medweskey L, Burkard R, Hood LJ. Handbook of 

clinical Audiology. sixth ed Philadelphia; USA: 

Lippincott Williams & Wilkins 2009: pp: 39. 

10. Roeser J, Valente M, Hosford- Dunn H, Audiology 

Diagnosis. Second Edition, New York; USA: Thieme 

Medical Publisters 2007; pp: 6.  

11. Orts Alborch M, Morant ventura A, Garcia Gallejo J, et 

al. The study of otoacoustic emissions in diabetes 

mellitus. Acta otorrinolaringol ESP 1998; 49: 25-8. [In 

Spanish] 

12. Nageris B, Hadar T, Feinmesser M, Elidon J. Cochlear 

histopathologic analysis in diabetics rats. Am J Otol 

1998; 19: 63-5. 

13. Panchu P. Auditory acuity in type 2 diabetes mellitus. Int 

J diabetes Dev Ctries 2008; 28: 114-20. 



 

Caspian J Intern Med 2014; 5(2): 99-102 

102                                                                              Kiakojouri K, et al. 

14. Cullen J R, Cinnamond MJ. Hearing loss in diabetics. J 

Laryngol Otol 1993; 107: 179-82. 

15. Safavi Naini A, Fathololoomi MR, Safavi Naini A. 

Effect of Diabetes Mellitus on the Hearing Ability of 

Diabetic Patients. Sci J respir dis, thorax surg, 

tuberculosis 2003; 2: 51-58. 

16. Frisina ST, Mapes F, Kim S, Frisina DR, Firisina RD. 

Charecterization of hearing loss in aged type II diabetics 

Hear Res 2006; 211: 103-13.  
  


