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Introduction

Hearing loss is one of the most common congenital 
anomalies among neonates. The incidence of 
bilateral congenital hearing impairment is 1.04–1.51 
per 1000 births.1 Early diagnosis and treatment are 
very important in developing the auditory system 
and in conserving newborns’ cognitive functions. 
A normal hearing capacity in early infantile age 
is extremely important for social, emotional 
and mental development, as well as speech and 
language progress in children. The establishment 
of the Joint Committee on Infant Hearing focused 
on the importance of newborn hearing screening.2 
In 1978, Kemp introduced evoked optoacoustic 
emissions to screen the hearing status of newborns.3 
After some preliminary studies on newborn hearing 

screening, it was recommended that it be performed 
to diagnose early hearing loss for all infants.4

	 The newborn hearing screening program (NHS) 
is very functional in early diagnosis and, at the 
beginning, its performance was accepted as part 
of national programmes in the UK and the USA5,6, 
and then in Europe7, and started being performed 
for all newborns in some countries.8,9 The negative 
consequences of hearing loss can be avoided through 
early diagnosis and treatment. Automated transient 
evoked otoacoustic emissions (TEOAE) and 
automated auditory brainstem response (AABR) 
were administered as the main tools considered 
feasible and suitable for NHS.10 TEOAE is the first 
choice for NHS if the baby does not have any risk 
factors, such as prenatal and neonatal infections, 
immaturity, asphyxia, ototoxic medications and 
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tests were performed by the same audiometrist, 
in a quiet room when the infants were sleeping. 
Newborns in risk groups, such as those with low 
birth weight (<1500gr), craniofacial anomalies, 
hyperbilirubinemia, ototoxic medication, low 
Apgar scores, intrauterine infections, meningitis, 
a family history of hearing loss, the presence of 
any syndrome associated with congenital hearing 
loss and babies with negative TEOAE results, were 
excluded from the study.
	 For evaluating the data collected for the study, 
the IBM SPSS Statistics 22 (IBM SPSS, Turkey) 
program was used. For comparing the data, Fisher’s 
Exact and Chi-square tests were used. Significance 
was set at 0.05.

Results

Eight of the 68 neonates who were born to 
preeclamptic mothers before the 35th week were 
excluded from the study because preterm birth 
is already a risk factor. The study was conducted 
with the remaining 60 and 100 neonates born from 
preeclamptic and healthy mothers, respectively. 
Four out of the 60 infants failed the first TEOAE 
test on the fifth day. Two of these passed the 15th 
day screening, while the other two infants who 
failed the first two tests passed on the 30th day. 
Five of the randomly selected 100 babies from 
healthy mother failed the fifth day TEOAE. Three 
of them passed the 15th day screening and the two 
remaining passed their TEOAEs on the 30th day. 
Conclusively, all of the healthy mothers’ babies as 
well as the infants of preeclamptic mothers without 
risk factors, passed the TEOAE test. There was 
no statistically significant difference between the 
failure rates of babies from preeclamptic mothers 
on the fifth day TEOAE (5%) and the failure 
rates of babies from healthy mothers failing on 
the same day (p>0.05). There was no significant 
difference between the failure rates of babies from 
preeclamptic women on their first TEOAE and, 
consequently, the 15th day TEOAE (60%) and the 
failure rates of babies from healthy mothers failing 
the second test after the first (50%) (p>0.05). There 
was not any significant difference between the pass 
rates of babies from preeclamptic mothers on the 
30th day TEOAE (100%) and the pass rates of 
babies from health mothers passing on the 30th day 
(100%) (p>0.05) (Table-1).

hyperbilirubinemia. These have been defined as 
risk factors for neonatal hearing impairment.11 
Newborns for whom one or both ears failed during 
TEOAE, and those with any of the risk factors who 
are therefore not screened by TEOAE, go directly 
through AABR testing.
	 Maternal preeclampsia is mainly defined as the 
new onset of hypertension and proteinuria after 
the 20th week of gestation. It is highly associated 
with neonatal mortality (15% of preterm births in 
developed countries) and morbidity from iatrogenic 
prematurity (25% of all cases of foetal intrauterine 
growth restriction).12 Although preeclampsia has 
not been described so far as a prenatal complication 
with the potential to create a hearing loss risk, the 
hearing results of newborns from preeclamptic 
mothers vary widely in the literature13-15. Studies 
involving a higher number of newborns are needed 
to clarify this issue. In this study, we aimed to 
determine if preeclampsia is a risk factor for hearing 
impairment in newborns. We compared the TEOAE 
results of infants from preeclamptic mothers to 
those of infants born from healthy mothers.

Materials and methods	

The study protocol was approved by the Local 
Ethics Committee. Infants who were born between 
January 2009 and March 2014 were included 
in this retrospective study. Infants were divided 
into two groups. Study group 1 consisted of 
68 children whose mothers had preeclampsia, 
while study group 2 consisted of 100 randomized 
children born from healthy mothers. The criteria 
for maternal preeclampsia used in this study are 
the onset of 140/90 mm Hg or higher maternal 
blood pressure after the 20th week of gestation 
and at least 300mg/24 hours proteinuria. The mean 
age of the mothers for groups 1 and 2 were 30.29 
(range: 19-47) and 29.30 years (range19-45), 
respectively. The Turkish National Newborn 
Hearing Screening Program suggests that infants 
be screened by TEOAE on the fifth day after birth, 
if the baby does not have any risk factors such as 
hyperbilirubinemia, premature birth, etc. In the case 
of negative results, the screening is then repeated on 
the 15th and 30th days after birth. Babies failing the 
30th day test are evaluated by AABR. Infants with 
risk factors were screened directly by AABR. The 
TEOAE test was performed using an OAE screener 
(Natus, Echo-Screen, Germany). All screening 
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is a potential risk factor for cochlea damage and 
may cause sensorineural hearing loss. Similar 
significant differences were found in Bakhshaee et 
al.’s19 and Baylan et al.’s20 studies. Contrary to these 
results, Altuntas et al.21 and Ozdemir et al.22 reported 
no significant differences of results between 
hypertensive pregnancies and pregnancies with 
normal blood pressure in terms hearing abilities. 
As such, the hearing results of newborns from 
preeclamptic mothers differ in the literature. In a 
clinical survey of 512 mothers with preeclampsia, 
only one child had sensorineural hearing loss, 
which could be attributed to prematurity, foetal 
distress and birth asphyxia or heredity as well. The 
study concluded that the prevalence of a direct 
association with preeclampsia is probably very low.5 
The authors comment on the results of their study, 
suggesting that preeclampsia is unlikely to cause 
hearing loss in newborns. Withagen et al. reported 
no significant statistical difference in mental 
retardation, hearing loss, impaired vision, speech 
and language disorders, motor skills or education 
level in newborns from preeclamptic mothers.13 In 
Bakhshaee et al.’s study15, TEOAE was performed 
on infants with preeclamptic mothers. They re-
examined the infants two weeks later using TEOAE 
if they had failed the first time, and if it was still 
abnormal, then OAE was performed as a final step 
and normal hearing results were found. According 
to their results, even if the failure rates of infants 
from preeclamptic mothers who had undergone 
the test immediately after birth were statistically 
significant, this might be a transient effect.
	 NHS is the main modality for the early 
detection of hearing loss. TEOAE and AABR 
were administered as the main tools considered 
as feasible and suitable for NHS.10 TEOAE is the 
first choice for NHS if the baby does not have any 

Discussion

Preeclampsia is a disease of pregnancy characterized 
by large quantities of protein in the urine and 
a maternal blood pressure higher than 140/90 
mm Hg after 20 weeks of gestation. It is seen in 
2-7% of pregnancies.12 It affects multiple organs 
through cellular damage, endothelial dysfunction, 
proinflammatory cytokine activation, coagulation 
cascade and decreased systemic organ perfusion.16,17 
Pregnancy complicated by preeclampsia may 
result in a normal full-term delivery and a normal 
healthy neonate. It may, in other cases, progress 
severely and cause mortality and morbidity in 
both mother and foetus13, particularly affecting 
the heart, eyes, kidneys, liver and central nervous 
system.16 The inner ear is very susceptible to 
ischemic and immunologic damage, and vascular 
occlusion may cause hearing loss.18 Therefore, 
because of its effects on microcirculation and 
possible immunologic pathogenesis, preeclampsia 
can theoretically damage the inner ear and cause 
sensorineural hearing loss in the mother as well 
as the newborn. It is possible to think that if the 
mother is affected, then the foetus, or the newborn, 
could also be affected. There are limited studies 
about hearing loss in mothers with preeclampsia 
as well as about newborns from preeclamptic 
mothers.15,19 Additionally, the existing research 
results are contradictory. When we focus on studies 
about hearing loss in preeclamptic mothers, we see 
different results. In Terzi et al.’s study16, during their 
third trimester of pregnancy, pure tone audiometry 
and TEOAE were performed on patients with 
preeclampsia and on pregnant women with 
normal blood pressure. They reported that hearing 
thresholds were significantly higher in the patients 
with preeclampsia, and discussed that preeclampsia 

Neonates from healthy 
mothers

Neonates from preeclamptic 
mothers P*

Failed Total Failed Total

TEOAE on fifth day after birth 5 100 4 60 0.729

TEOAE on 15th day after birth 2 5 2 4 1

TEOAE on 30th day after birth 2 2 2 2 1

*Fisher’s Exact Test

Table 1
TEOAE results of neonates born from healthy and preeclamptic mothers
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can only cause neonatal hearing impairment by 
causing an increased prematurity risk.
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