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the comparison between them performed with Wilcoxon 
matched paired test, a non-parametric equivalent of the 
student’s t-test. Specificity and positive predictive values 
were based on the observed true positive (TP), true nega-
tive (TN), and false positive (FP) cases. All reported p 
values are two-tailed. Statistical significance was set at p 
<0.05 and analyses were conducted using the Statistical 
Package for Social Sciences (SPSS) statistical software, 
version 17.0 (SPSS Inc., Chicago, IL, USA). Post- hoc 
power analysis revealed that a sample size of 3,480 sub-
jects had 90 % power at 5 % alfa level, with a large effect 
size of 0.5.

Results
A total of 1,765 (50.7 %) males and 1,715 (49.3 %) 

females were enrolled in the study. There were 118 (3.4 
%) preterm subjects, 97 (2.8 %) had a family history of 
hearing loss, and 16 infants (0.5 %) had been mechani-
cally ventilated for more than five days. Nineteen (0.5 %) 
newborns had a birth weight lower than 1,500 gr and 24 
(0.7 %) newborns had minor auricular abnormalities (ear 
tags, isolated microtia). No syndrome had been identified 
in any neonate (Table 1). Three hundred twenty-eight (9.4 
%) mothers reported that they smoked during pregnancy, 
and four (0.1 %) had received medical treatments that are 
implicated as a risk factor for hearing loss.

The mean age in the first-stage examination was 16 
days (median 11, IQR: 3-22), while the mean age in the 
second-stage examination was 32 days (median 24, IQR: 
6-42). In the first-stage screening, the mean duration of 
the ΤΕΟΑΕs test was 30.3 seconds (SD =32.1) on each 
ear, and the mean length of the DPΟΑΕs testing was 29.4 
seconds (SD =34.9) (p =0.36). Similarly, in the second-
stage screening session, the mean duration of ΤΕΟΑΕs 
was 47.5 seconds (SD =42.6) was not statistical differ-
ent (p =0.93) from the mean length of DPΟΑΕs at 47.14 
seconds (SD =33.3).

Screening outcomes per evaluation stage are shown 
in Table 2. At the first screening stage, 8.9 % of the in-
fants were referred according to TEOAE outcomes, 
while the percentage of the referred infants for DPΟΑΕ 
testing was 25.7 %. All ΤΕΟΑΕs recordings were per-
formed without any test - performance problems, while a 
“Noise” or “Leak” screen indication existed for 441 (12.6 
%) DPΟΑΕ measurements, in the first-stage evaluation. 
Ten infants, who failed the first-stage screening, did not 
return for follow-up. Fifty-five subjects (1.6 %) were ad-
mitted to the diagnostic stage of the program with ABR 
evaluation, due to second-stage referral. Mean age at the 
diagnostic stage was 96 days (median 92, IQR: 42-162). 
ABR hearing thresholds were abnormal in 12 (22 %) cas-
es. Unilateral hearing loss was diagnosed in seven (14 %) 
infants (two with mild, four with moderate and one with 
profound hearing loss), while five (9 %) infants were 
found with bilateral hearing loss (two with moderate, and 
three with profound hearing loss). In total, the prevalence 
of hearing loss was estimated as 3.4 per 1,000 infants. 
The incidence of bilateral hearing loss >60 dB nHL was 

n %
Sex
  Males 1,765 50.7
  Females 1,715 49.3
Gestational weeks, median 
(IQR range) 40 (38-40)
Birth weight (g), median 
(IQR range) 3300 (3020-3600)
Birth weight (g)
  >1,500 3,461 99.5
  ≤1,500 19 0.5
Preterm delivery
  No 3,362 96.6
  Yes 118 3.4
Delivery
  Caesarian section 1,882 54.0
  Vaginal 1,598 46.0
Smoking during pregnancy
  No 3,152 90.6
  Yes 328 9.4
Infection (Rubella, CMV, 
Toxoplasma, Syphilis, Herpes)
  No 3,443 98.9
  Yes 37 1.1
Family history of hearing loss
  No 3,383 97.2
  Yes 97 2.8
Minor auricular abnormalities
  No 3,456 99.3
  Yes 24 0.7
Hyperbilirubinemia
  No 3,298 94.8
  Yes 182 5.2
Medication

  No 3,476 99.9
  Yes 4 0.1
Syndromes
  No 3,480 100
  Yes 0 0.0
Mechanical ventilation (>5 
days)
  No 3,464 99.5
  Yes 16 0.5

n: number of infants, IQR: interquartile range 

Table 1: Characteristics of the 3,480 newborns who were 
enrolled in the hearing screening from March 2006 through 
January 2012 at the General Hospital of Chania and con-
sisted this study population.


