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ABSTRACT

Background: Type II diabetes is typically a chronic disease associated with decreasing life expectancy. This is partly due 
to the number of complications with which it is associated. With increasing duration, the glycemic control in Diabetes 
Mellitus is also closely associated with hearing loss. Aim and Objective: This study aims to compare the auditory evoked 
potential (AEP) changes with the duration of Type II diabetic mellitus. Materials and Methods: A total of 135 diabetic 
patients were involved. They were divided into three groups depending on the duration of the disease: Group-I: 0–5 years; 
Group-II: 5–10 years; and Group-III: 10–15 years. Blood investigation such as glycosylated hemoglobin (HbA1c) level 
and fasting blood sugar (FBS) levels was done in all the patients. AEP was done in all the participating diabetic patients. 
Results: The FBS and HbA1c level values were increased as disease progressed up to 5–10 years of duration. Further, 
disease progression that is more than 10–15 years of FBS and HbA1c levels was reduced. The results of the study showed 
that a significant delay in AEP latencies (wave I, wave III, and wave V) and interpeak latencies (IPL I-III and IPL III-V) was 
prolonged in Group A-II when compared with the other two groups. The results were analyzed by mean standard deviation 
and using ANOVAs. Conclusion: According to our study, the AEP latencies were prolonged in increased duration of 
diabetes mellitus patients. This gives a clear idea in managing the disease progress and pathological changes taking place 
to have a better life.
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INTRODUCTION

International Diabetes Federation stated that in 2011, 61.8 
million people had diabetes in India. Diabetic patients 
with uncontrolled hyperglycemia are affected by both 
central and peripheral neuropathy. The complex signaling 
process in the auditory system requires glucose and high 
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levels of energy utilization. Cochlea gets affected more 
in hyperglycemia. The metabolic disturbance even in 
short duration of hyperglycemia causes disturbance in 
cochlea both anatomically and physiologically. The most 
serious problem of hyperglycemia in the auditory system 
is the microangiopathy. Stria vascularis which is highly 
microvascular-dependent organ in cochlea gets affected 
more. In the endothelium, there is an increased permeability 
which leads to changes in auditory electrolyte homeostasis 
within the endolymph which causes interferences with the 
hair cell transduction and signal transmission.[1]

The evoked potentials that appear following transduction 
of the acoustic stimulus by the ear cells create an electrical 
signal that is carried through the auditory pathway to the 
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brain stem and from there to cerebral cortex. When signal 
travels, it generates an action potential in all fibers which are 
recorded as waves. Five waves are recorded. Waves I, II, III, 
IV, and V are recorded.

MATERIALS AND METHODS

The study was undergone in the Department of Physiology, 
Sree Balaji Medical College and Hospital. The diabetic 
patients were recruited from the Diabetology Outpatient 
Department in Sree Balaji Medical College and Hospital. In 

this study, 135 Type II diabetes mellitus patients were taken. 
Ethical approval was obtained. Informed and written consent 
was obtained. The study procedure was clearly explained 
to all the participants. They were divided into three groups 
depending on the duration of the disease: Group-I: 0–5 years; 
Group-II: 5–10 years; and Group-III: 10–15 years. Blood 
investigation such as glycosylated hemoglobin level (HbA1c) 
and fasting blood sugar levels (FBS) was done in all the 
patients. Auditory evoked potential (AEP) was done in all 
the participating diabetic patients using RMS Polyrite in the 
Department of Physiology, Sree Balaji Medical College and 
Hospital.

RESULTS

The findings of the present study are depicted in Tables 1-3.

DISCUSSION

In conformity with other authors,[2] significant difference in 
FBS levels ≤120 mg/dl and >120 mg/dl was demonstrated 
in our study population. Craft et al.[3] found a significant 
correlation between HbA1c and duration of diabetes in 
patients with poorly controlled diabetes. The results of the 
study showed that a significant delay in AEP latencies (wave 
I, wave III, and wave V) and interpeak latencies (IPL I-III, 
IPL III-V) was prolonged in Group A-II when compared 
with the other two groups. The results of our study showed a 
positive correlation between latencies and metabolic control.

Duby et al.[4] observed that HbA1c >8% was significantly 
related to the duration of diabetes. Bril  et al.[5] proved that the 
amount of carbohydrates attached to HbA1c increases with 
the duration of disease. Pudar et al.[6] correlated the duration 
of diabetes and prolongation of interval I and III while 

Table 1: Physical characteristic feature in the study 
population

Parameters Patients (n=135)
Age (years) 44.6±6.7
Male (n) 44
Female (n) 91
Group D-I 26.9±5.2
Group D-II 28.4±4.1
Group D-III 27.2±4.6
Values are expressed in mean±standard deviation. Group D-I: 0–5 years; 
Group D-II: 5–10 years; Group D-III: 10–15 years

Table 2: Comparison of AEP and duration of disease in 
diabetic patients

Duration of DM AEP
I III V I–III III–V

Group D-I 1.7±0.2 4.0±0.3 6.0±0.3 2.3±0.3 2.3±0.4
Group D-II 3.2±0.9 4.4±0.4 6.4±0.4 2.7±0.4 2.7±0.3
Group D-III 2.5±0.3 4.2±0.2 6.2±0.5 2.6±0.4 2.5±0.3
Values are expressed in mean±standard deviation. Group D-I: 0–5 years; 
Group D-II: 5–10 years; Group D-III: 10–15 years. AEP: Auditory evoked 
potential, DM: Diabetes mellitus

Table 3: Comparison between metabolic control and duration of disease with AEP
Glycemic state Duration of disease AEP

I III V I–III III–V
FBS ≤120 mg/dl Group D-I 1.7±0.2 3.7±0.1 5.6±0.2 1.9±0.2 1.9±0.3

Group D-II 2.1±0.4 4.0±0.3 6.0±0.3 2.3±0.4 2.3±0.3
Group D-III 1.9±0.1 3.8±0.2 5.8±0.1 2.1±0.3 2.1±0.3

FBS >120 mg/dl Group D-I 2.1±0.2 4.1±0.2 6.1±0.2 2.5±0.1 2.6±0.1
Group D-II 2.6±0.2 4.6±0.2 6.5±0.2 2.8±0.2 2.8±0.2
Group D-III 2.4±0.4 4.4±0.3 6.4±0.2 2.7±0.3 2.6±0.2

HbA1c ≤6% Group D-I 1.7±0.2 3.7±0.1 5.6±0.2 1.9±0.2 1.9±0.3
Group D-II 2.2±0.4 4.1±0.5 6.1±0.4 2.3±0.2 2.3±0.3
Group D-III 1.9±0.1 3.8±0.2 5.8±0.2 2.1±0.3 2.1±0.4

HbA1c >6% Group D-I 2.1±0.3 4.2±0.3 6.2±0.2 2.4±0.3 2.4±0.2
Group D-II 2.7±0.3 4.6±0.3 6.6±0.3 2.8±0.3 2.8±0.3
Group D-III 2.4±0.4 4.5±0.2 6.4±0.3 2.8±0.3 2.6±0.2

Values are expressed in mean±standard deviation. Group D-I: 0–5 years; Group D-II: 5–10 years; Group D-III: 10–15 years. AEP: Auditory evoked potential, 
FBS: Fasting blood sugar, HbA1c: Glycosylated hemoglobin
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Virtaniemi et al.[7] found latency time of wave V prolongation 
of interval I–V and III–V, but this was not proved by Ottaviani 
et al., Di Leo et al., and Dąbrowski et al.[8] Recent study[9] had 
inversely correlated wave V latency and interval I–V with the 
duration of diabetes.

In 1981, Donald et al.[10] were first observed the correlation 
between AEP with central diabetic neuropathy. Verma et al. 
found that AEP latency was not correlated with diabetes 
mellitus.[11] In our study, waves I, III, and V were prolonged 
in poorly controlled diabetes patients (FBS >120 mg/dl 
and HbA1c >6%). Our results correlated with the results of 
Kovacic et al.[12] who explained that ischemia and lacunar 
demyelination and the reduction in the nervous fibers of 
acoustic nerves, superior olivary complex and the lateral 
lemnisci, the axons or nuclei of the lateral lemnisci, and the 
inferior colliculi were responsible for the prolongation of 
waves I, III, and V.

Tóth et al. reported a positive correlation between glycemic 
level and AEP abnormalities.[13] Di Leo et al. also showed 
prolonged AEP latencies with poor glycemic control.[8] Talebi 
et al.[14] did not detect any correlation between HbA1c, FBS, 
and the AEP results. Díaz de León-Morales et al.[15] found 
that AEP abnormalities in Type II diabetes mellitus were not 
associated with HbA1c and FBS.

Strength and Limitations

More number of diabetic patients should be involved in 
further studies.

CONCLUSION

In our study, the FBS and HbA1c level values were increased 
as disease progressed up to 5–10 years of duration. Further, 
disease progression that is more than 10–15 years of FBS and 
HbA1c levels was reduced. There were significant changes 
in AEP latencies with uncontrolled blood sugar levels. This 
gives us a widespread vision on regulation of hyperglycemia 
for a longer duration which can reduce the abnormalities in 
auditory pathway.
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