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Application of distortion product otoacoustic emission in auditory function test

for pre-diabetes patients
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[ Abstract] Objective To perform the auditory function screening among the pre-diabetes patients by distortion product otoacoustic
emission (DPOAE) in order to determine whether there is hearing loss in the patients. Methods Forty pre-diabetes patients screened
out through oral glucose tolerance test, and 40 age- and sex-matched controls with normal blood glucose were enrolled in the study.
Pure tone audiometry (PTA) and DPOAE were carried out on them. Results Abnormal results of PTA were found in 17 cases of 40
pre-diabetes patients and only 3 cases of 40 controls (x* =13.067, P <0.001). The DPOAE amplitude at each frequency was lower
in the pre-diabetes patients than in the controls, and significant differences were found at the frequencies of 1.5, 2, 3, 4 and 6 kHz
(P <0.05). The detection rates of abnormal results by DPOAE were obviously higher than those by PTA at the frequencies of 1, 2 and
4 kHz (P <0.001). Conclusion Pre-diabetes patients have hearing loss. DPOAE, with higher sensitivity than PTA, can detect the
changes of cochlear outer hair cells earlier, and can be used as an effective and objective detection for early alterations of cochlear
function in pre-diabetes patients.
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Table 1 Comparison of general information between the two groups (n=40)

Index Pre-diabetes group Control group X/t P value
Gender(M/F, n/n) 13/27 9/31 1.003 0.317
Age(years,x +5) 51.43 +£7.46 48.43 +6.75 1.887 0.063
BMI(kg/m?,% +s) 25.18 £3.02 24.88 £3.50 0.413 0.681
SBP(mmHg,% £ 5) 130.18 £12.47 131.32 +10.82 0.326 0.746
DBP(mmHg,% +5) 72.90 £7.74 71.80 +8.48 0. 606 0.546
HbAlc(% ,x x5) 5.87+0.36 5.70 £0.28 1.972 0.022
LDL-C(mmol/L,% +5) 3.21x0.97 3.2310.84 -0.084 0.934
HDL-C(mmol/L,x £ 5) 1.38+£0.28 1.49 £0.30 -1.710 0.091
TC(mmol/L,% £5) 4.99+1.12 5.06 +0.86 -0.324 0.747
TG(mmol/L,x £5) 1.75+0.96 1.35+0.65 2.177 0.052

BMI; body mass index; SBP: systolic blood pressure; DBP . diastolic blood pressure; HbAlc: glycosylated hemoglobin; LDL-C; low-density lipoprotein
cholesterol; HDL-C ; high-density lipoprotein cholesterol; TC: total cholesterol; TG : triglycerides. 1 mmHg =0. 133 kPa
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Figure 1 Comparison of pure-tone audiometry between
pre-diabetes and control groups

Compared with control group, * P <0.05
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Figuer 2 Comparison of DPOAE amplitude between
pre-diabetes and control groups
DPOAE: distortion product otoacoustic emission. Compared with
control group, * P <0.05
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Table 2 The detection rate between pure-tone audiometry and
DPOAE in the same frequency in pre-diabetes patients
[n=40, n(%) ]

Frequency ( kHz) Pure-tone audiometry DPOAE
1 5(12.5) ™ 26(65.0)
2 7(17.5) *= 28(70.0)
4 13(32.5) = 31(77.5)

DPOAE: distortion product otoacoustic emission. Compared with
DPOAE, ***P<0.001
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