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ABSTRACT  

Background and objectives: Hearing loss is one of the most prevalent disabilities. Factors that can be controlled are linked to hearing 

loss. Diabetes, which can potentially lead to hearing loss during cases of high blood sugar levels, appears to be a contributing factor to 

hearing loss. This study aimed to determine the relationship between fasting blood sugar (FBS) and glycated hemoglobin (HbA1c) with 

hearing loss. Method: This was a cross-sectional study conducted on two groups: the study sample consisting of patients with both 

diabetes and hearing loss, and the control sample comprising non-diabetic individuals with hearing loss. The study was carried out at 

the Sabratha Residential Clinic, Surman Clinic Al-Kubra, and Surman General Hospital between April 12, 2022, and October 25, 2023. 

During this period, a questionnaire was prepared, and a "Pure Tone Audiometry" hearing test was performed in the planning room to 

assess the hearing status of participants in both the study and control groups. Results: The study involved 80 participants, of whom 44 

(55%) were male and 36 (45%) were female, aged 25-65 years. Compared to the control group, the study group had significantly higher 

fasting blood sugar (FBS: 202.13 ± 48.13 vs. 81.38 ± 9.50, p<0.001) and glycated hemoglobin (HbA1c: 9.48 ± 2.1 vs. 4.25 ± 0.59, 

p<0.001) levels, The study group exhibited greater hearing impairment in the left ear (56.90 ± 22.94 vs. 44.40 ± 28.13, p=0.031), but the 

difference in right ear hearing loss was not statistically significant (53.33 ± 24.47 vs. 44.025 ± 28.41, p=0.121). HbA1c (r=0.239, 

p=0.027) and FBS (r=0.216, p=0.033) both showed significant positive correlations with hearing loss. Conclusion: This study found 

that type 2 diabetes mellitus adversely affects hearing, with sensorineural hearing loss positively correlating with HbA1c and FBS levels. 

These findings indicate that poor glycemic control is associated with an increased risk of hearing impairment in this patient population. 
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  الخلفية والأهداف
ال الا ي ال كا   ال   يحكن التحكم فيهت بفقدان السمممممممحدل   دض رن  لي السمممممممكلن  الين يحكن رن    ن    : فقدان السمممممممحد أك ر د راقا اانتشتر ا. تمممممممتوا

م  مممممممك   فقدان السمممممممحدل أدفس أي  الدوا ممممممم     احديد ال  ش     
  الدف  أك نت    سمممممممتأم هم

 (FBS) ل الدف الصمممممممت مفقدان السمممممممحد رلاتتا  تار اوافتا  سمممممممت اتر السمممممممكل هم
م السمممكلن م بحلي السمممكلن الطريقةسمممحدل ضفقدان ال (HbA1c) ضالهيحكجل ب   : نيت  الدوا ممم  الحكك.   ن  لبم  صمممت    م : كت.س أي   وا ممم   قة ي  رج اس نج  عحكنت  

اا  السممممممممممكتي       نيت    ممممممممممق 
م بتلسممممممممممكلن ي ت.كن  ن فقدان السممممممممممحدل رج اس الدوا مممممممممم  هم ى  ضفقدان السممممممممممحد  ضنيت  التحكم الحكك.   ن رفلا  نق   صممممممممممت    ضنيت   صر تن الكق 

م ض سمممممممم تمممممممم م    نلف    "Pure Tone Audiometry" ل خ ل أي  الفق    ام  ندا  ا مممممممم ميتن  ضام  جلاا اخت تو السممممممممحد2023رات بل  25ض 2022ر  ا   12 صر تن ال تف    
هم

  الدوا ممم  ضالتحكمل 
  ك   ن  عحكن  

م هم ت   تهم  80: شمممحلس الدوا ممم  النتائجالتخةيي لتقييم  تل  السمممحد للحتمممتو   
ا
%(  ن اا.تث  45)  36 ن الي كو ض%(  55) 44 تمممتوك

م  اضح رنحتوأم    
تل ضبتلحقتو.   د  عحكن  التحكم  كتن لدى  عحكن  الدوا ممم   سمممت اتر رنج بك ق   ن  مممكل الدف الصمممت م 65ض 25اق   قتب    FBS: 202.13 ± 48.13) نت ا

م السمممممكلن (p <0.001   50ل9±  38ل81   ا  ن (p <0.001  59ل0±  25ل4 قتب   HbA1c: 9.48 ± 2.1) ضالهيحكجل ب  
  ضرظهلر  عحكن  الدوا ممممم  مممممم    مممممحد راق  هم

  ا  ن اليح م لم يكن  ا  ال    صت ي (p = 0.031  13ل28±   40ل44 قتب   22.94 ± 56.90) اليسرى
  فقدان السحد هم

 025ل44 قتب    24.47 ± 53.33)   ضلكن الفلق هم
: ضجدر أي  الاستتتتت نتا اوا تطتر  يعت ي   مق    د فقدان السممممممحدل   FBS (r=0.216, p=0.033)ض HbA1c (r=0.239, p=0.027) رظهل ك   ن .(p = 0.121   41ل±28 

ت نج السممحد   يت  لا ي فقدان السممحد ال صمم    الحإمم   تممك   يعت    بحسممت اتر 2الدوا مم  رن  لي السممكلن  ن الت ا 
تتممق  أي  التتت إ    رن   .FBSض HbA1c   لال  ممل ا

  
  أي  الفئ   ن الحلي م   التحكم هم

  الدف  لا ي  زات   خةل م   السحد هم
 .نس   السكل هم
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INTRODUCTION 
Hearing impairment is one of the most prevalent 

disabilities globally, affecting over 16% of adults and 

two-thirds of the population aged 70 and above [1]. 

Hearing impairment is associated with both 

controllable factors, such as ototoxic medications, 

exposure to loud sounds and noise, as well as 

uncontrollable factors, including age, gender, and 

genetics [2]. Recently, the role of chronic diseases in 

the etiology of hearing disorders has become an 

intriguing research topic [2]. Research indicates that 

diabetes is linked to hearing impairment, and two-

thirds of adults with diabetes experience hearing 

impairment, which hampers their ability to 

communicate effectively with others [5.4.3].  

The auditory pathway has high metabolic activity, 

making it a target for the effects of hyperglycemia and 

diabetes [6]. Hyperglycemia leads to various 

metabolic disorders that can impair the auditory 

system both physiologically and anatomically [7]. 

Diabetic complications, such as coronary artery 

disease and nephropathy, have been associated with 

hearing loss. On the other hand, some studies have 

suggested that factors like high levels of low-density 

lipoprotein, low levels of high-density lipoprotein, 

hypertension, smoking, central obesity, alcohol 

consumption, high triglycerides, blood sugar, and 

aging may also contribute to hearing loss in 

individuals with diabetes [3, 8, 9].  

Diabetes mellitus is a chronic, multisystem condition 

characterized by high levels of insulin resistance in the 

blood and urine, as well as inadequate production or 

utilization of insulin. The estimated global prevalence 

of diabetes (both type 1 and type 2) is currently 6.4%, 

with a projected increase to 7.7% by 2030 [10]. Type 1 

diabetes (DM1), also known as autoimmune diabetes, 

is characterized by insulin deficiency due to the loss of 

pancreatic beta cells and accounts for less than 10% of 

cases. In contrast, type 2 diabetes (DM2) results from 

the progressive loss of insulin-secreting beta cells and 

inadequate response to insulin secretion, comprising 

approximately 90-95% of diabetes cases [11]. Diabetes 

is a leading cause of death and is associated with 

numerous comorbidities.  

Diabetes can lead to changes in the vascular system, 

basal ganglia, and cochlear hair cells. This is because 

the cochlea contains a large number of microvascular 

plexuses that are vulnerable to microvascular 

plexopathy during periods of hyperglycemia [12]. 

Additionally, hyperglycemia induces oxidative stress, 

which in turn causes neuronal damage and microglial 

activation. These changes result in the degeneration of 

the microvascular plexuses that supply the cochlear 

nerve responsible for hearing and balance [2, 13]. 

Research has demonstrated that several factors are 

significantly associated with hearing impairment, 

including alcohol consumption, smoking, chronic 

renal failure, and high triglyceride levels [3]. 

Furthermore, studies have found that the prevalence 

of hearing impairment is substantially higher in adults 

with diabetes (46.9%) compared to the control group 

(15.6%) [14].  

Given that the auditory pathway is vulnerable to 

metabolic changes caused by hyperglycemia, it is 

important to diagnose hearing loss in diabetic patients. 

Consequently, evaluating the prevalence of hearing 

loss among individuals with type 2 diabetes can help 

identify effective ways to mitigate hearing loss in this 

population. Therefore, the objective of this study is to 

assess the degree of hearing loss experienced by 

patients with type 2 diabetes. This study aimed to 

determine the relationship between hearing loss and 

diabetes. 

 

METHODS 

Study Design 

This was a cross-sectional study, as this research 

approach aligned with the objectives of the current 

investigation. The study was conducted among the 

study population and a control group to assess the 

prevalence and patterns of hearing loss. 
 

Sample and Setting 

This study was conducted on patients diagnosed with 

hearing loss. The participants were divided into two 
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groups: the study group consisted of patients with 

hearing loss associated with diabetes, while the 

control group comprised patients with hearing loss 

but without a diabetes diagnosis. The study sites 

included Surman General Hospital, Sabratha Shelter, 

and Surman Grand Sanatorium. 

 

Study population 

The study sample was randomly selected, and 

consisted of all patients diagnosed with type 2 

diabetes and concurrent hearing loss. In addition, a 

control sample of healthy individuals who did not 

suffer from diabetes or hearing problems was selected 

from  

 

Study Sample 

The study sample consisted of 80 participants, 

randomly selected from among both patients and 

healthy individuals during the period from April 12, 

2022 to October 25, 2023. 

 

Description of the Study Sample 

The current study sample can be described based on 

the distribution of the measured variables, which are 

presented in a relative frequency table. 

 

Study Instrument 

Given the absence of a readily available tool to 

measure the achievement of the current study's 

objectives, the supervisor and researchers 

collaboratively developed an instrument to assess the 

relationship between diabetes and hearing loss. This 

was accomplished by building upon the scales and 

tools employed in previous studies. The study 

instrument comprised questions that captured 

personal information (e.g., age, gender, height, weight) 

as well as medical history (e.g., type of diabetes, type 

of ear disease, laterality of ear injury, type of hearing 

loss). 

 

Medical Laboratory Tests 

Blood samples were collected from the participating 

patients in the morning to conduct the necessary tests, 

including measurements of fasting blood sugar (FBS) 

levels and glycated hemoglobin (HbA1c). 

 

Audiogram Test 

A pure tone audiometry (PTA) was performed on the 

participating patients to assess the degree of hearing 

loss in their right and left ears. 

 

Statistical Analysis 

The study data was analyzed using SPSS software 

version 25. Descriptive statistics, including mean, 

frequencies, percentages, and standard deviations 

(SD), were calculated. Additionally, inferential 

analyses were conducted, utilizing the Pearson 

correlation coefficient and independent samples t-test. 

A significance level of p < 0.05 was set for all statistical 

tests. 

 

RESULTS 
A total of 80 cases were 40 cases in the control group 

and 40 cases in the study group included in this study. 

male and female were 44 (55%) were male and 36 (45%) 

were females. The age of the subjects ranged from 25-

65 years.  (Table 1). 

 
Table 1. Demographic and Clinical Characteristics of 

Participant in Both Groups. 

Items 
Study group Control group 

Frequency (%) Frequency (%) 

Male 22 (55) 22 (55) 

Female 18 (45) 18 (45) 

Age (yr) 

30  < 12 (41) 12 (41) 

31- 40 3 (7.7) 3 (7.7) 

41-50 13 (33.3) 13 (33.3) 

51 – 60 3 (7.7) 3 (7.7) 

61  > 4 (10.3) 4 (10.3) 

Length (m) 

1.40 –  1.50  5 (12.5) 5 (12.5) 

1.51 –  1.60  7 (17.5) 7 (17.5) 

1.61 –  1.70  12 (30) 12 (30) 

1.71 –  1.80  9 (22.5) 9 (22.5) 

1.81 –  1.90  7 (17.5) 7 (17.5) 

Weight (Kg) 

30 -  50  4 (10) 4 (10) 

51  – 70  15 (73.5) 15 (73.5) 

71  – 90  17 (42.5) 17 (42.5) 

91   > 4 (10) 4 (10) 
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The data in Table 2 reveals that 82.5% of the study 

group participants exhibited some degree of right ear 

hearing impairment, compared to 77.5% in the control 

group, suggesting a higher burden of right ear hearing 

loss among the study cohort. The left ear hearing 

status showed an even more pronounced disparity, 

with 85% of the study group experiencing hearing loss, 

versus only 65% in the control group, indicating that 

the study group had a considerably greater 

proportion of individuals with left ear hearing 

impairment. 

 
Table 2. Hearing Acuity Distribution in the Right and Left 

Ears in Both Groups 

Items 
Study group Control group 

Frequency (%) Frequency (%) 

Right Ear   

No hearing loss 7 (17.5) 9 (22.5) 

With hearing loss 33 (82.5) 31 (77.5) 

Left Ear   

No hearing loss 6 (15) 14 (35) 

With hearing loss 34 (85) 26 (65) 

 

Table 3 presents a comparative analysis of fasting 

blood sugar (FBS), hemoglobin A1c (HbA1c), and 

hearing loss in the right and left ears between the 

study group and control group. The results show that 

the study group had significantly higher FBS (202.13 ± 

48.13 vs. 81.38 ± 9.50, p<0.001) and HbA1c (9.48 ± 2.1 

vs. 4.25 ± 0.59, p<0.001) levels compared to the control 

group. Regarding hearing loss, the study group 

exhibited greater impairment in the left ear (56.90 ± 

22.94 vs. 44.40 ± 28.13, p=0.031), while the difference in 

right ear hearing loss between the two groups was not 

statistically significant (53.33 ± 24.47 vs. 44.025 ± 28.41, 

p=0.121). 

 
Table 3. Comparative of FBS, HbA1c, and Hearing Loss in 

Right and Left Ears among both groups 

Items Study group Control group p-value 

FBS 202.13 ± 48.13 81.38  ± 9.50 0.00* 

HbA1c 9.48 ± 2.1 4.25 ± 0.59 0.00* 

Hearing 

loss 

Right 

Ear 
53.33 ± 24.47 44.025 ±  28.41 0.121 

Left 

Ear 
56.90 ± 22.94 44.40 ±  28.13 0.031* 

Table 4 presents the distribution of hearing loss 

severity between the study group and control group. 

In the study group, the majority of participants 

(52.5%) exhibited moderate hearing loss with 

thresholds between (41-55 dB), followed by severe 

hearing loss (30%) in the (71-90 dB) range, and slight 

hearing loss (17.5%) in the (26-40 dB) range. In 

contrast, the control group had a higher proportion of 

participants (50%) with slight hearing loss, followed 

by moderate hearing loss (35%), and severe hearing 

loss (15%). These findings suggest that the study 

group had a greater prevalence of more severe 

degrees of hearing impairment compared to the 

control group. 

 
Table 4. Distribution of Hearing Loss Severity between 

Study and Control Groups 

Items 
Study group Control group 

Frequency (%) Frequency (%) 

Slight hearing loss 

(26-40 dB) 
7 (17.5) 20 (50) 

Moderate hearing 

loss (41-55 dB) 
21 (52.5) 14 (36) 

Severe hearing loss 

(71-90 dB) 
12 (30) 6 (15) 

 

The correlation analysis presented in Table 5 reveals a 

significant positive relationship between hemoglobin 

A1c (HbA1c), fasting blood sugar (FBS), and hearing 

loss. Specifically, HbA1c exhibited a statistically 

significant positive correlation with hearing loss 

(r=0.239, p=0.027), indicating that higher HbA1c levels 

were associated with greater degrees of hearing 

impairment. Similarly, FBS also showed a significant 

positive correlation with hearing loss (r=0.216, 

p=0.033), suggesting that increased blood glucose 

levels were linked to more severe hearing difficulties. 

These findings underscore the potential clinical 

implications of the relationship between diabetes-

related parameters and the development or 

progression of hearing loss among the study 

participants. 
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Table 5. Correlations between HbA1c, FBS and hearing 

loss 

Items Hearing Loss (r) p-value 

HbA1c 0.239* 0.027 

FBS 0.216* 0.033 

*Correlation is significant at the P<0.05 level. 

 

DISSCUSION  
The current cross-sectional study explores the 

relationship between diabetes mellitus and hearing 

loss, which remains a subject of ongoing debate, 

largely due to the incomplete understanding of the 

underlying pathogenic mechanisms; however, a 

substantial body of published literature examining 

hearing loss in individuals with diabetes mellitus has 

consistently reported a positive association between 

the two conditions [15], suggesting that the most 

probable mechanisms contributing to this relationship 

may include microangiopathy of the inner ear [16, 17], 

neuropathy of the cochlear nerve, or a combination of 

both factors, which appear to render the inner ear 

components more vulnerable to the deleterious effects 

of diabetes [15]. 

This study provides valuable insights into the 

distribution of hearing acuity in the right and left ears 

among the diabetic patient group and healthy control 

group. The results indicate that in the control group, a 

higher percentage of individuals (77.5%) exhibited 

hearing loss in the right ear. In contrast, a greater 

proportion of participants (85%) in the diabetic group 

experienced hearing loss in the left ear compared to 

the right, which aligns with the findings reported in 

previous related studies [18,19,20]. 

Regarding the level of hearing impairment in both 

ears, the findings reveal distinct patterns between the 

control group and the diabetic study group. In the 

right ear, the control group had a lower mean hearing 

threshold of 44.025 ± 28.41 dB, while the diabetic study 

group exhibited a higher mean threshold of 53.3 ± 

24.47 dB. Furthermore, the left ear hearing threshold 

was significantly higher in the diabetic study group, 

with a mean of 56.90 ± 22.94 dB. These results, which 

indicate higher hearing thresholds in both the right 

and left ears of the diabetic group, are consistent with 

the findings reported in previous relevant studies [18, 

19], suggesting that the presence of diabetes is 

associated with an overall increase in hearing 

impairment, with a more pronounced effect in the left 

ear. 

The findings of this study highlighted the differences 

in hearing loss severity between the diabetic study 

group and the non-diabetic control group. Specifically, 

the study group exhibited a higher prevalence of 

moderate and severe hearing loss compared to the 

control group. These findings are in accordance with 

previous research [16, 19, 21, 22, 23, 24], which has 

proposed potential mechanisms to explain this 

relationship, such as the cumulative effects of 

advanced glycation end products on the inner ear 

structures in individuals with diabetes, as well as the 

significant alterations in high-frequency hearing 

thresholds observed among diabetic patients due to 

high blood sugar levels [25]. 

The findings of the current study align with previous 

reported research, demonstrating a correlation 

between diabetes and hearing loss [26]. Notably, the 

present investigation revealed a strong positive 

correlation (r = 0.239) between glycated hemoglobin 

(HbA1c) levels, a marker of long-term glycemic 

control, and the degree of hearing impairment, which 

was statistically significant (p < 0.05). This result 

suggests that diabetes had a significant adverse effect 

on the participants' auditory function, consistent with 

the associations reported in prior studies on this topic 

[27,28]. These findings further corroborate the link 

between poor glycemic management and an increased 

risk of developing hearing deficits, underscoring the 

importance of comprehensive management of 

diabetes to mitigate the potential impact on hearing 

health. 

The present study has few limitations resulting from 

the sample size. Despite these constraints, the study 

provides valuable insights into the distribution of 

hearing acuity within the study and control groups. 
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CONCLUSION 

The findings of this investigation demonstrate a 

strong positive correlation between hearing loss and 

HbA1c levels, which serve as a marker of long-term 

glucose control. Higher HbA1c values, indicative of 

poorer glycemic management, were progressively 

associated with an increased risk of hearing 

impairment. Similarly, FBS levels also exhibited a 

significant positive correlation with hearing loss. 

The data indicates that diabetes mellitus type 2 is 

associated with a heightened prevalence of severe 

degrees of hearing impairment, particularly at high 

frequencies. These results provide compelling 

prospective evidence that hearing loss may be a 

potential consequence of diabetes mellitus, and 

suggest that individuals with diabetes have a 

moderately elevated risk of developing future hearing 

deficits. 

 

Conflict of Interest  

The authors declare no detectable conflicts of interest. 

 

REFERENCES 
1. Contrera KJ, Betz J, Genther DJ, Lin FR. Association 

of hearing impairment and mortality in the National 

Health and Nutrition Examination Survey. JAMA 

Otolaryngology–Head & Neck Surgery. 

2015;141(10):944–6. doi: 10.1001/jamaoto.2015.1762.  

2. Helzner EP, Contrera KJ. Type 2 diabetes and 

hearing impairment. Current diabetes reports. 

2016;16(1):3. 

3. Bainbridge KE, Cowie CC, Gonzalez II F, Hoffman 

HJ, et al. Risk factors for hearing impairment among 

adults with diabetes: The Hispanic Community 

Health Study/Study of Latinos (HCHS/SOL) Journal 

of clinical & translational endocrinology. 2016;6:15–

22. 

4. Gong R, Hu X, Gong C, Long M, et al. Hearing loss 

prevalence and risk factors among older adults in 

China. International journal of audiology. 

2018;57(5):354–9. 

5. Villavisanis DF, Schrode KM, Lauer AM. Sex bias in 

basic and preclinical age-related hearing loss 

research. Biology of sex Differences. 2018;9(1):1–6. 

doi: 10.1186/s13293-018-0185-7. 

6. Hajiabolhassan F, Tavanai E. Diabetes-induced 

auditory complications: are they preventable? a 

comprehensive review of interventions. European 

Archives of Oto-Rhino-Laryngology. 2021:1–13. 

7. Kessler M, Mamach M, Beutelmann R, Bankstahl J, 

et al. Activation in the auditory pathway of the 

gerbil studied with 18 F-FDG PET: effects of 

anesthesia. Brain Structure and Function. 

2018;223(9):4293–305. 

8. Jalali MM, Azgomi MN. Metabolic syndrome 

components and sudden sensorineural hearing loss: 

a case–control study. European Archives of Oto-

Rhino-Laryngology. 2020;277(4):1023–9. 

9. Wang C, Huang X, Tian S, Huang R, et al. High 

plasma resistin levels portend the insulin resistance-

associated susceptibility to early cognitive decline 

in patients with type 2 diabetes mellitus. Journal of 

Alzheimer's Disease. 2020;(Preprint):1–9. 

10. 10.Hammes HP. Diabetic retinopathy: 

hyperglycaemia, oxidative stress and beyond. 

Diabetologia. 2018;61(1):29–38. 

11. 11. Hirsch GE, Heck TG. Inflammation, oxidative 

stress and altered heat shock response in type 2 

diabetes: the basis for new pharmacological and 

non-pharmacological interventions. Archives of 

physiology and biochemistry. 2019:1–15. 

12. Gioacchini FM, Albera R, Re M, Scarpa A, et al. 

Hyperglycemia and diabetes mellitus are related to 

vestibular organs dysfunction: truth or suggestion? 

A literature review. Acta diabetologica. 

2018;55(12):1201–7. 

13. Hong O, Buss J, Thomas E. Type 2 diabetes and 

hearing loss. Dis Mon. 2013;59(4):139–46.  

14. Nwosu JN, Chime EN. Hearing thresholds in adult 

Nigerians with diabetes mellitus: a case–control 

study. Diabetes, metabolic syndrome and obesity: 

targets and therapy. 2017;10:155. 

15. Gioacchini FM, Pisani D, Viola P, Astorina A, Scarpa 

A, Libonati FA, Tulli M, Re M, Chiarella G. Diabetes 

mellitus and hearing loss: a complex relationship. 

Medicina. 2023 Jan 30;59(2):269.] 

16. Srinivas CV, Shyamala V, Shiva Kumar BR. Clinical 

Study to Evaluate the Association Between 

Sensorineural Hearing Loss and Diabetes Mellitus 

in Poorly Controlled Patients Whose HbA1c >8. 

Indian J Otolaryngol Head Neck Surg. 

2016;68(2):191-5 

http://journals.khalijedental.com.ly/index.php/ojs/index


 

 

 

 
eISSN:2708-888X 

http://journals.khalijedental.com.ly/index.php/ojs/index 

 

 

Hwisa et al. Khalij J Dent Med Res. 2024;8(2):148-154    154 

17. Panchu P. Auditory acuity in type 2 diabetes 

mellitus. Int J Diabetes Dev Ctries. 2008;28(4):114-

20.  

18. Kumar P, Mishra SK, Prakash V, Singh RK. 

Correlation between value of Hba1c and degree of 

sensorineural hearing loss in type 2 diabetics. Int J 

Res Med Sci. 2023; 11(7):2605-10. 

19. Shafiepour M, Bamdad Z, Radman M. Prevalence of 

hearing loss among patients with type 2 diabetes. J 

Med Life. 2022;15(6):772-777. 

20. Jaiswal P, Dev S, Swarup J, Ketanashree. A study of 

association between sensorineural hearing loss and 

type 2 diabetes mellitus in patients with HbA1C > 

8% in a tertiary care center. 2022;11(10):5-7. 

21. Zivkovic-Marinkov E, Milisavljevic D, Stankovic M, 

Zivic M, Bojanovic M. Is there a direct correlation 

between the duration and the treatment of type 2 

diabetes mellitus and hearing loss?. Hippokratia. 

2016; 20(1):32-37. 

22. Krishnappa S, Naseeruddin K. A clinical study of 

age related hearing loss among diabetes patients. 

Indian Journal of otology. 2014;20(4):160-5. 

23. Quines MR, Gloria CE. Association of Glycemic 

Index Using HbA1c and Sensorineural Hearing 

Loss in Diabetes Mellitus Type 2 Patients: A 

Systematic Review and Meta-Analysis. Philippine 

Journal of Otolaryngology Head and Neck Surgery. 

2023;38(1):10-16. 

24. Nemati S, Hassanzadeh R, Mehrdad M, Kia SS. 

Hearing status in patients with type 2 diabetes 

mellitus according to blood-sugar control: a 

comparative study. Iranian Journal of 

Otorhinolaryngology. 2018;30(99):209. 

25. Al-Rubeaan K, AlMomani M, AlGethami AK, 

Darandari J, Alsalhi A, AlNaqeeb D, Almogbel E, 

Almasaari FH, Youssef AM. Hearing loss among 

patients with type 2 diabetes mellitus: a cross-

sectional study. Ann Saudi Med. 2021;41(3):171-178. 

26. Li T, Gan W, Feng C, Liu Y, Cao Y, Han H, Fu D, 

Xing H, Qin H, Sun M, Wang M. Diabetes Is 

Associated with a Higher Hearing Loss Risk in an 

Observational and Mendelian Randomization 

Study. Diabetes. 2023;72(Supplement_1). 

27. Kd P, Srinivas DR. Hearing loss in diabetes mellitus. 

International Journal of Collaborative Research on 

Internal Medicine & Public Health. 2011;3(10):725-

31. 

28. Kim MB, Zhang Y, Chang Y, Ryu S, Choi Y, Kwon 

MJ, Moon IJ, Deal JA, Lin FR, Guallar E, Chung EC. 

Diabetes mellitus and the incidence of hearing loss: 

a cohort study. International journal of 

epidemiology. 2017;46(2):717-26.  

http://journals.khalijedental.com.ly/index.php/ojs/index

