
aged between 40 and 60 years (21 men and 29 women). 
We excluded from the study patients with chronic

middle ear disease, head injuries with labyrinth commo-
tion, hereditary deafness, and patients who used ototoxic
medications or had been exposed to high levels of noise
and vibration in their workplace. Bone conduction did not
interfere with our protocol since we excluded patients with
conductive and combined hearing loss from this study.
The research was approved by the Ethical Committee of
the University Clinical Center of Nis, Nis, Serbia (No
15941/14, 6/2/2014). After the diagnosis and treatment at
the Endocrinology Clinic, the patients underwent auditory
testing at the Ear, Nose and Throat Clinic, at the Univer-
sity Clinical Center of Nis and were enrolled in the study.

The research was conducted from March 2014 to February
2015. The impact of the duration of diabetes and the con-
trol of glycemia on the auditory function was analyzed in
these patients with T2DM.

Pure tone audiometry was performed in a soundproof
environment using a Madsen OB 822 audiometer (Mad-
sen electronics, Copenhagen, Denmark). Hearing thresh-
olds were determined by measuring air conduction of
sound at tone frequencies of 125 Hz, 250 Hz, 500 Hz,
1,000 Hz, 2,000 Hz, 4,000 Hz, and 8,000 Hz.  

TEOAE were performed using the Eclipse Platform
TEOAE 25, software version 3.03 (Interacoustics, Mid-
delfart, Denmark). This device was used to register click-
evoked OAE in each ear, following the standard
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Table 1:The comparison of the hearing thresholds between the 80 patients with T2DM patients and the 50 healthy controls.
Frequency (Hz) Control group (n =50) Diabetes mellitus (n =80) p value

Median (min-max)(dB) Median (min-max)(dB)

125 R 20 (10-30) 20 (10-40) 0.100
125 L 20 (10-30) 20 (10-30) 0.078
250 R 20 (10-40) 20 (10-40) 0.424
250 L 20 (10-30) 20 (10-40) 0.588
500 R 20 (10-40) 20 (10-40) 0.107
500 L 20 (10-30) 20 (10-40) 0.356
1,000 R 20 (10-40) 30 (20-40) 0.008
1,000 L 20 (10-30) 25 (20-40) 0.004
2,000 R 30 (10-40) 30 (20-70) <0.001
2,000 L 25 (10-40) 30 (20-60) <0.001
4,000 R 30 (10-50) 40 (20-80) <0.001
4,000 L 30 (20-40) 40 (20-70) <0.001
8,000 R 30 (10-50) 40 (20-90) <0.001
8,000 L 40 (10-50) 60 (20-80) <0.001
T2DM: Type 2 diabetes mellitus, n: number of subjects, Hz: Hertz, dB: Decibel, R: right ear, L: left ear, p: Mann-Whitney U
test value (p <0.05, bolded if significant).

Table 2: TEOAE in the control (50 healthy subjects) and the diabetic (80 patients with T2DM) groups.  
TEOAE Control group (n =50) Diabetes mellitus group (n =80) p value

present absent present absent

Right ear 90.0% 10.0% 61.2% 38.8% <0.001
Left ear 88.0% 12.0 % 57.5 % 42.5 % <0.001
TEOAE: Transitory otoacoustic emissions, n: number of subjects, p: χ2- test value (p <0.05, bolded if significant).

Table 3: The comparison of absolute and inter-wave latencies of BAEP between the 80 T2DM patients and the 50 non-diabetic
healthy controls.

BAEP Control group (n =50) Diabetes mellitus group(n =80) p value

latencies Mean ± SD (ms) Mean ± SD (ms)

I R 1.32 ± 0.04 1.34 ± 0.04 0.006
I L 1.31 ± 0.04 1.34 ± 0.04 0.001

III R 3.48 ± 0.08 3.61 ± 0.08 <0.001
III L 3.48 ± 0,04 3.61 ± 0.08 <0.001
V R 5.35 ± 0.11 5.49 ± 0.10 <0.001
V L 5.35 ± 0.10 5.48 ± 0.09 <0.001

I-III R 2.17 ± 0.07 2.27 ± 0.08 <0.001 
I-III L 2.17 ± 0.07 2.26 ± 0.07 <0.001 
III-V R 1.86 ± 0.08 1.87 ± 0.06 0.645
III-V L 1.86 ± 0.07 1.87 ± 0.06 0.328
I-V R 4.03 ± 0.10 4.14 ± 0.09 <0.001
I-V L 4.03 ± 0.10 4.14 ± 0.07 <0.001

T2DM: Type 2 diabetes mellitus, n: number of subjects, BAEP: brainstem auditory evoked potentials, SD: standard deviation,
ms: millisecond, R: right ear, L: left ear, p: Student’s t-test value (p <0.05, bolded if significant).




