
we obtained the minimum sample size (n =25).
Normality of distribution was tested using the Kol-

mogorov-Smirnov test. The mean values of variables with
normal distribution were compared using Student’s t-test
for independent samples and variables with a lack of nor-
mality were compared using the non-parametric Mann-
Whitney U test for two independent samples. Categorical
variables were compared using a chi-squared test. The
data were analyzed with SPSS 16.0 for Windows (SPSS
Inc., Chicago, USA). The probability level of p <0.05 was
considered to be statistically significant.

Results

The mean age of T2DM subjects was 52.60 ± 6.36
years, whereas the age of the subjects in the control group
was 52.48 ± 6.21 years. In the study group, the mean du-
ration of T2DM was 11.2 years.

The hearing threshold in T2DM patients was higher
than in the subjects from the control group at all frequen-
cies. A statistically significant difference was noted in both

ears in T2DM patients at 1,000 Hz, 2,000 Hz, 4,000 Hz
and 8,000 Hz (Table 1).

The analysis of the results, i.e. the presence of TEOAE
in both ears in T2DM patients and in the healthy subjects
from the control group, which was performed using a chi-
squared test for p <0.001 (Table 2), revealed a statistically
significant difference.  

The analysis of absolute latencies in the study and
control groups using Student’s t-test for independent sam-
ples revealed significant differences in the mean values,
more precisely, the mean values for waves III and V were
p <0.001 in both ears, and the mean values for wave I
were p =0.006 in the right ear and p =0.001 in the left ear
(Table 3). No significant differences were observed inin-
ter-wave latencies III-V. On the other hand, a statistically
significant difference was seen in inter-wave latencies I-
III for the right and the left ears. The obtained inter-wave
latencies I-V for both ears in the study group were statis-
tically significantly different from those obtained in the
control group (Table 3). The differences in inter-wave la-
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Table 6: The correlation between glycemic control and hearing thresholdin T2DM patients.
Diabetes mellitus

Frequency (Hz) HbA1c ≤ 7%   (n =40) HbA1c >7%   (n =40) p value

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

125 R 20 (10-40) 20 (10-40) 0.264
125 L 20 (10-30) 20 (10-30) 0.556
250 R 20 (10-40) 20 (10-40) 0.143
250 L 20 (10-40) 20 (10-40) 0.292
500 R 20 (20-40) 20 (10-40) 0.212
500 L 20 (10-40) 20 (10-40) 0.602

1,000 R 20 (20-40) 30 (20-40) 0.090
1,000 L 20 (20-40) 30 (20-40) 0.113
2,000 R 30 (20-60) 40 (20-70) 0.021
2,000 L 30 (20-60) 30 (20-60) 0.136
4,000 R 40 (20-60) 40 (20-80) 0.520
4,000 L 40 (20-70) 40 (20-60) 0.075
8,000 R 40 (20-70) 40 (20-90) 0.041
8,000 L 40 (20-70) 40 (20-90) 0.030

HbA1c: Glycated hemoglobin, 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 7: The correlation between glycaemic controlin T2DM patients and absolute and inter-wave latencies of BAEP.
Diabetes mellitus

BAEP HbA1c ≤ 7%   (n =40) HbA1c> 7%   (n =40) p value

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

I R 1.34 ± 0.04 1.34 ± 0.04 0.466
I L 1.34 ± 0.04 1.34 ± 0.04 0.781

III R 3.60 ± 0.09 3.63 ± 0.07 0.156
III L 3.61 ± 0.08 3.61 ± 0.08 0.775
V R 5.46 ± 0.10 5.51 ± 0.09 0.043
V L 5.47 ± 0.09 5.50 ± 0.09 0.115

I-III R 2.26 ± 0.09 2.27 ± 0.07 0.440 
I-III L 2.26 ± 0.07 2.26 ± 0.07 0.914 
III-V R 1.86 ± 0.06 1.88 ± 0.06 0.138
III-V L 1.86 ± 0.05 1.88 ± 0.06 0.106
I-V R 4.12 ± 0.09 4.16 ± 0.08 0.055
I-V L 4.12 ± 0.07 4.16 ± 0.07 0.056

T2DM: Type 2 diabetes mellitus, HbA1c: glycated hemoglobin, 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).




