
protocol14. The stimuli consisted of the standard number
(1,000) of non-linear clicks at 83 dB sound pressure level
(SPL). The 83 dB SPL click stimuli were delivered in a
closed ear canal at regular intervals of 20 ms. According
to the obtained results, the study and the control group
were each divided into two subgroups, with one subgroup
consisting of patients with TEOAE and the other consist-
ing of patients without TEOAE.

BAEP were tested using the Eclipse Platform EP 25,
software version 3.03 (Interacoustics, Middelfart, Den-
mark). Acoustic stimulation was performed by delivering
100 dB monaural clicks of alternating polarities and with
repetition rates of 27.4. The total number of stimuli for
each intensity was 2,00012. Absolute latencies for waves
I, II, III and V, as well as inter-wave latencies for waves
I-III, III-V, I-V, were recorded.

The glycated hemoglobin (HbA1c), the most signifi-
cant indicator of glycemia control, was measured in
T2DM patients. We divided the patients into two cate-
gories: those with well-controlled diabetes (HbA1c ≤7%)

and those with poorly-controlled diabetes (HbA1c >7%).
Then we selected 40 patients from each of these two cat-
egories, and thus created two subgroups that constituted
our study group.

The patients were also divided into two different sub-
groups, depending on when T2DM was diagnosed; the
first subgroup consisted of patients who had had the dis-
ease for less than ten years (51 patients), whereas the sec-
ond subgroup consisted of patients who had had the
disease for more than ten years (29 patients). During our
study of the impact of the duration of T2DM on audiolog-
ical function, glycemia was well-controlled in all patients.
Auditory test results obtained for each subgroup of T2DM
patients were compared. 

The sample size was calculated using STATISTICA
software for Windows, Version 8.0 (StatSoft Inc, Tulsa,
OK, USA). We determined the approximate average values
and standard deviations of the observed variables from a
pilot study and, based on these values as well as the sig-
nificance threshold (α =0.05) and the power test (1-β =0.8),
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Table 4: The correlation between the duration of T2DM and the hearing threshold.
Duration of diabetes

Frequency (Hz) ≤ 10 years (n =51) >10 years (n =29) p value

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

125 R 20 (10-40) 20 (10-40) 0.662
125 L 20 (10-30) 20 (10-20) 0.772
250 R 20 (10-40) 20 (10-40) 0.755
250 L 20 (10-40) 20 (10-40) 0.820
500 R 20 (10-40) 20 (20-40) 0.623
500 L 20 (10-40) 20 (20-40) 0.583

1,000 R 30 (20-40) 30 (20-40) 0.931
1,000 L 20 (20-40) 30 (20-40) 0.482
2,000 R 30 (20-70) 40 (20-60) 0.285
2,000 L 30 (20-60) 30 (20-60) 0.885
4,000 R 40 (20-80) 40 (20-60) 0.264
4,000 L 40 (20-60) 40 (20-70) 0.395
8,000 R 40 (20-90) 40 (20-70) 0.455
8,000 L 40 (20-80) 40 (20-80) 0.138

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 5: The correlation between the duration ofT2DM and absolute and inter-wave latencies of BAEP.
Duration of diabetes

BAEP ≤ 10 years (n =51) >10 years (n =29) p value

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

I R 1.34 ± 0.04 1.34 ± 0.05 0.995
I L 1.33 ± 0.04 1.35 ± 0.04 0.261

III R 3.60 ± 0.08 3.62 ± 0.08 0.300
III L 3.61 ± 0.08 3.61 ± 0.09 0.686
V R 5.47 ± 0.10 5.51 ± 0.08 0.091
V L 5.47 ± 0.10 5.51 ± 0.08 0.119

I-III R 2.26 ± 0.07 2.27 ± 0.08 0.462
I-III L 2.26 ± 0.07 2.26 ± 0.07 0.844
III-V R 1.86 ± 0.07 1.89 ± 0.04 0.127
III-V L 1.86 ± 0.06 1.88 ± 0.05 0.087
I-V R 4.13 ± 0.98 4.17 ± 0.07 0.066
I-V L 4.13 ± 0.08 4.16 ± 0.06 0.167

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).




