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1.3 per 1,000, while 0.8 per 1,000 were diagnosed with 
profound hearing loss. 

Infants with hearing loss were all term deliveries born 
by caesarean section with a birth weight greater than 
1,500 g. They had no perinatal infections, facial abnor-
malities or positive family history.

In the first stage of evaluation, the specificity of TE-
OAEs and DPOAEs were found at 92 % and 75 % respec-
tively, while positive predictive values (PPVs) were 3.8 
% and 1.3 %, respectively. In the second stage of evalu-
ation, the specificity of TEOAEs and DPOAEs were 86 
% and 76 %, respectively, while PPVs increased to 18 % 
and 15 %, respectively.

Out of 182 newborns with hyperbilirubinemia (>18 
mg/dL), 134 (74 %) passed the first-stage evaluation. 
One baby failed the second- stage evaluation and was 
referred for ABR testing (Table 3). There were 97 (2.8 

Risk Factor n 2nd Stage OAEs’ Refer ABR
Normal Abnormal

Birth weight <1500 g 19 1 19 0
Infection 37 6 37 0
Positive Family History 97 7 97 0
Hyperbilirubinemia 182 1 182 0
Medication 4 0 4 0
Syndromes - - - -
Mechanical Ventilation> 5 days 16 3 16 0

Craniofacial Abnormalities 24 3 24 0

n: number of infants, OAEs: Otoacoustic Emissions, ABR: Auditory Brainstem Response.

Table 2: Screening results per stage of the neonatal hearing screening protocol, based on a three-stage strategy that enrolled 
3,480 newborns from March 2006 through January 2012 at the General Hospital of Chania. 

Total screened Pass Refer Unilateral
Refer

Bilateral
Refer

Refer Both 
TEOAE & 
DPOAE

n (%) n (%) n (%) n (%) n (%) n (%)
First-stage

  TEOAE 3,480 (100.0) 3,169 (91.0) 311 (8.9) 216 (6.2) 95 (2.7)
212 (6.0)

  DPOAE 3,480 (100.0) 2,586 (74.3) 894 (25.7) 586 (16.8) 308(8.9)
Second- stage*
  TEOAE 201 (5.8) 137 (3.9) 64 (1.8) 51 (1.4) 13 (0.4)

55 (1.6)  DPOAE 201 (5.8) 121 (3.5) 80 (2.3) 68 (2.0) 12 (0.3)
Third- stage
  ABR** 55 (1.6) 43 (1.2) 12 (0.3) 7 (0.2) 5 (0.1)

n: number of infants, TEOAE: Transitory Evoked Otoacoustic Emissions, DPOAE: Distortion Product Otoacoustic Emissions, ABR: 
Auditory Brainstem Response, *: Ten infants were lost on follow-up (0.3%), **: ABR due to screening outcome.

%) newborns who had a family history of hearing loss, 
although it wasn’t possible to certify that all of these 
cases were hereditary forms of hearing loss. Only one 
baby with a birth weight less than 1,500 g was referred 
for ABR testing due to an OAE referral, while none of the 
19 low-weight newborns were found with hearing loss in 
the diagnostic stage evaluation.

During the study, 379 neonates with a risk factor un-
derwent ABR testing. Of these, 182 (48 %) had hyperbi-
lirubinemia, 97 (25.5 %) had a positive family history, 19 
(5.1 %) had low birth weight, 37 (9.8 %) had intrauterine 
infections, 16 (4.3 %) received mechanical ventilation for 
more than five days, 24 (6.3 %) had craniofacial abnormal-
ities, and four (1.2 %) received ototoxic medical treatments 
(Table 3). Abnormal ABR recordings were not related to 
any risk factor, although those children were followed-up 
regularly for two years in four-month intervals.

Table 3: Screening results per risk factor of the neonatal hearing screening protocol from March 2006 through January 2012 
at the General Hospital of Chania.


