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ABSTRACT 
Background: The present study was conducted for comparing the hearing threshold levels among adult diabetes mellitus 
patients in a known region.Materials &Methods:A total of 200 subjects with presence of type 2 diabetes mellitus were 
enrolled. Complete demographic and clinical details of all the patients were obtained. All the subjects were evaluated for 
pure tone average (PTA), speech discrimination score (SDS), and speech reception threshold (SRT) tests.The patient's blood 
pressure was checked. Blood samples were obtained and renal profile was evaluated. In addition, a physical examination of 
both ears was performed using an otoscope. Patients underwent audiometric testing using the PTA, SDS, and SRT tests. All 
the results were recorded in Microsoft excel sheet followed by statistical analysis using SPSS software.Results:Significant 
results were obtained while comparing the hearing threshold among subjects of diabetic group and control group. Normal 

PTA findings were seen in 51 percent of the patients of the diabetic group and in 98 percent of the patients of the control 
group. On comparing the PTA findings among diabetic group and control group, significant results were obtained.While 
comparing the hearing thresholds at different frequencies among diabetic group and control group, significant results were 
obtained. Conclusion:Patients with diabetes have a significant prevalence of hearing loss, primarily sensorineural hearing 
loss. 
Key words: Diabetes, Hearing. 
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INTRODUCTION 
Diabetes mellitus (DM) is a chronic metabolic 

disorder characterized by persistent hyperglycemia. It 

may be due to impaired insulin secretion, resistance to 

peripheral actions of insulin, or both. According to the 

International Diabetes Federation (IDF), 

approximately 415 million adults between the ages of 

20 to 79 years had diabetes mellitus in 2015. DM is 

proving to be a global public health burden as this 

number is expected to rise to another 200 million by 

2040.1, 2 

T2DM risk factors include a complex combination of 
genetic, metabolic and environmental factors that 

interact with one another contributing to its 

prevalence. Although individual predisposition to 

T2DM due to non-modifiable risk factors (ethnicity 

and family history/genetic predisposition) has a strong 

genetic basis, evidence from epidemiological studies 
suggests that many cases of T2DM can be prevented 

by improving the main modifiable risk factors 

(obesity, low physical activity and an unhealthy 

diet).3- 5The auditory apparatus is one of the 

vulnerable end organs in DM due to ischemic 

cochlear damage resulting from diabetic 

microangiopathy. DM-related hearing loss is a major 

public health issue in both low- and middle-income 

countries and the developed economies. With the 

projected increase in the world’s diabetes burden due 

to increased longevity and changes in lifestyle, its 
prevalence is bound to increase. It impacts adversely 

on the patients’ quality of life and their capacity for 

independent living.6, 7Hence; the present study was 

conducted for comparing the hearing threshold levels 
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among adult diabetes mellitus patients in a known 

region. 

 

MATERIALS & METHODS 

The present study was conducted for comparing the 
hearing threshold levels among adult diabetes mellitus 

patients in Department of ENT and Head Neck 

Surgery, LN Medical College and JK Hospital, 

Bhopal, Madhya Pradesh, India. A total of 100 

subjects with presence of type 2 diabetes mellitus 

were enrolled. Complete demographic and clinical 

details of all the patients were obtained. Another set of 

100 age- and gender-matched healthy subjects were 

enrolled as control group. All the subjects were 

evaluated for pure tone average (PTA), speech 

discrimination score (SDS), and speech reception 

threshold (SRT) tests.8 The criteria for diagnosing 
diabetes in people were having a fasting blood sugar 

of more than 125 mg/dL and the glucose tolerance test 

(GTT) ≥200 or 6.5 ≤HbA1c.9The patient's blood 

pressure was checked.Blood samples were obtained, 

and renal profile was evaluated. In addition, a 

physical examination of both ears was performed 

using an otoscope. Patients underwent audiometric 

testing using the PTA, SDS, and SRT tests. All the 

results were recorded in Microsoft excel sheet 

followed by statistical analysis using SPSS software.   

 

RESULTS 

Mean age of the control group and diabetic group 43.5 

years and 41.9 years respectively. Majority proportion 

of subjects of both the study groups were males. mean 

hearing thresholds among subjects of diabetic group 

and control group was 26.5 dB and 13.8 dB 

respectively. Significant results were obtained while 

comparing the hearing threshold among subjects of 

diabetic group and control group. Normal PTA 

findings were seen in 51 percent of the patients of the 

diabetic group and in 98 percent of the patients of the 

control group. On comparing the PTA findings among 
diabetic group and control group, significant results 

were obtained.While comparing the hearing 

thresholds at different frequencies among diabetic 

group and control group, significant results were 

obtained.  

 

Table 1: Hearing threshold 

Hearing thresholds in dB Diabetic group Control group 

Mean 26.5 13.8 

SD 5.9 2.7 

p-value 0.0010 (Significant) 

 

Table 2: Pure tone audiogram findings  

Pure tone audiogram findings Diabetic group Control group p-value 

Normal PTA findings 51 98 0.001 (Significant) 

Sensorineural hearing loss 42 2 

Conductive hearing loss 7 0 

Total 100 100 

 

Table 3: Comparison of hearing threshold (mean of right and left ear) 

Frequency hearing level (dB) Diabetic group Control group p-value 

250 22.9 14.6 0.00 (significant) 

500 22.1 14.8 0.00 (significant) 

1000 23.1 13.9 0.01 (significant) 

2000 25.9 13.4 0.00 (significant) 

4000 28.3 16.1 0.03 (significant) 

8000 28.9 15.3 0.01 (significant) 

 

DISCUSSION 

Diabetes mellitus (DM) is probably one of the oldest 

diseases known to man. It was first reported in 

Egyptian manuscript about 3000 years ago. In 1936, 

the distinction between type 1 and type 2 DM was 

clearly made. Type 2 DM was first described as a 

component of metabolic syndrome in 1988. Type 2 

DM (formerly known as non-insulin dependent DM) 

is the most common form of DM characterized by 

hyperglycemia, insulin resistance, and relative insulin 

deficiency. Type 2 DM results from interaction 

between genetic, environmental and behavioral risk 
factors.10- 13 

Once the diagnosis of type 2 diabetes has been 

established, in the absence of contributing factors, is 

there any hope of a remission? From a glycaemic 

standpoint it is certainly possible, but it remains to be 

ascertained whether such aggressive intervention 

significantly alters the underlying pathophysiology of 

the disease or merely arrests it. The effectiveness of 

aggressive lifestyle modification in preventing 

progression to diabetes in a high-risk group was 

clearly established by the Diabetes Prevention 

Program (DPP), where a 7% weight loss as result of a 

combination of caloric restriction and exercise led to a 
58% reduction in the incidence of diabetes after 3 
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years.14T2DM is a multisystemic disease, and its 

prevalence has increased in recent years, especially in 

young adult populations, who are associated with a 

sedentary lifestyle. This has created a critical public 

health problem because of the increase in chronic 
complications due to a longer development time of the 

illness. Hearing loss as a chronic complication of this 

disease is an underexplored subject that requires 

necessary attention, because it can seriously affect the 

patients’ quality of life and potentially lead to other 

complications, such as depression.15Hence; the 

present study was conducted for comparing the 

hearing threshold levels among adult diabetes mellitus 

patients in a known region. 

Mean age of the control group and diabetic group 43.5 

years and 41.9 years respectively. Majority proportion 

of subjects of both the study groups were males. mean 
hearing thresholds among subjects of diabetic group 

and control group was 26.5 dB and 13.8 dB 

respectively. Significant results were obtained while 

comparing the hearing threshold among subjects of 

diabetic group and control group. Al-Rubeaan K et al, 

in a previous study, investigated hearing loss as a 

comorbidity associated with type 2 diabetes mellitus 

and evaluate the factors associated with hearing 

loss.Of the 157 patients, 77 had hearing loss in both 

ears (49.0%), 13 in the right ear only (8.3%), 14 in the 

left ear only (8.9%), and 53 (33.8%) had normal 
hearing. In the 181 ears with sensorineural hearing 

loss, 90 had mild loss (49.7%), 69 moderate loss 

(38.2%), 16 severe loss (8.8%) and 6 had profound 

loss (3.3%). Disabling hearing loss was observed in 

46 (29%) patients. A higher frequency of hearing loss 

was present in patients with glycated hemoglobin 

levels ≥8%. In the multivariate logistic regression 

analysis, the most important factors associated with 

hearing loss were longer diabetes duration, poor 

glycemic control and the presence of 

hypertension.Hearing loss is an underestimated 

comorbid condition in type 2 diabetes that warrants 
frequent hearing assessments and management.16 

In the present study, normal PTA findings was seen in 

51 percent of the patients of the diabetic group and in 

98 percent of the patients of the control group. On 

comparing the PTA findings among diabetic group 

and control group, significant results were 

obtained.While comparing the hearing thresholds at 

different frequencies among diabetic group and 

control group, significant results were obtained. The 

prevalence of hearing loss in patients with type 2 

diabetes was evaluated in a previous study conducted 
by Shafiepour M et al. A total of 94 patients with type 

2 diabetes, aged from 40 to 80 years, were selected 

randomly in the present descriptive cross-sectional 

study for pure tone audiometry (PTA), speech 

discrimination score (SDS), and speech reception 

threshold (SRT) tests. Accordingly, patients with a 

hearing threshold larger than or equal to 25 dB were 

considered hearing-impaired according to the PTA 

test. In addition, the patients' speech discrimination 

score was measured using a list of monosyllabic 

words with an intensity of 40 dB or more than the 

SDS test. Most diabetic patients had hearing loss in 

both right and left ears based on the PTA and SRT 

tests. However, they did not have hearing loss in both 
ears according to the SDS test. There was no 

correlation between the PTA, SRT, and SDS tests and 

blood creatinine levels in both ears. Nevertheless, the 

right ear had a positive correlation with systolic blood 

pressure only in the PTA test.17The hearing threshold 

levels were compared among adult diabetes mellitus 

patients with non-diabetes mellitus subjects in another 

similar study conducted by Idugboe OJ et al. The 

mean ages for the test and control groups were 48.4 

years and 46.5 years respectively. Male to female ratio 

was 1:1. The Pure tone average as well as the hearing 

threshold levels for air and bone conduction was 
significantly higher for all frequencies tested except 

0.25 KHz in the diabetic group compared to the non-

diabetic control group.Hearing threshold levels for 

adult diabetic patients are significantly higher than 

that of non-diabetic individual of a similar age.18 

 

CONCLUSION 

Patients with diabetes have a significant prevalence of 

hearing loss, primarily sensorineural hearing loss. 
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