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Objective: This study aimed to explore the impact of gestational diabetes mellitus (GDM)
on the results of newborn hearing screening.

Methods: A total of 666 pregnant women who gave birth in the Obstetric Department of
Sunshine Ronghe Hospital from August 2017 to May 2018 were randomly selected, and 69
of these pregnant women had GDM and were assigned into group 1 (excluding other
diseases). The average age of these patients was 31.07 years. A further 597 pregnant
women had no GDM and were assigned into group 2 (excluding other diseases). The average
age of these patients was 30.02 years. The results of newborn hearing screening results in
group 1 and group 2 were compared.

Results: Comparisons of abnormal hearing screening between 2 groups are significant
different (P < 0.05). In the GDM group, the results of hearing screening of newborns
delivered by vaginal delivery and cesarean delivery were compared, yielding a P-value of
> (.05, and the difference was not statistically significant. In the non-GDM group, the results
of hearing screening of newborns delivered by vaginal delivery and cesarean delivery were
compared, yielding a P-value of >0.05, and the difference was not statistically significant.
Conclusion: GDM increases the incidence of abnormal hearing in newborns.

Keywords: diabetes, pregnancy, newborn, hearing screening, otoacoustic emission

Introduction

At present, the incidence of diabetes in pregnancy (DIP) and gestational diabetes
mellitus (GDM) increases year by year.' > GDM has become one of the most
common comorbidities during pregnancy in China. Mothers with GDM and their
infants have been identified as high-risk populations for diabetes mellitus.* Neonatal
hearing impairment is a common congenital disability and one of the screened
diseases with the highest incidence in newborns.™® The incidence is 0.1-0.3%.’
The overall goal of neonatal hearing screening is to detect children with hearing
impairment early, and to treat them timely, to reduce the impact on language
development and other neurological and mental development, and improve the well-
being of the population.® More than 80% of pregnant patients with diabetes mellitus
have GDM, and less than 20% of them have pregestational diabetes mellitus.”' It is
reported that the incidence of GDM is 1-14% in the world, and the incidence is 1-5%
in China. In recent years, the incidence is increasing.'" It is of great significance for
mothers and infants with GDM to explore the impact of GDM on hearing screening
results in newborns, strengthen the management of pregnant women with GDM, and

prevent the occurrence of neonatal hearing impairment.
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Subjects and Methods

Subjects
Discharge records of patients with gestational diabetes
mellitus and patients without gestational diabetes mellitus
were randomly selected from one floor between
August 2017 and May 2018. Patients in both groups had
no other medical complications. Power is 0.8. A total of
666 pregnant women who gave birth in the Obstetric
Department of Sunshine Ronghe Hospital from
August 2017 to May 2018 were randomly selected. Of
these, 69 women had GDM and were assigned into
group 1, while 597 of these women had no GDM and
were assigned into group 2. The exclusion criteria of the
two groups were as follows: pregnant women with preg-
nancy comorbidities and complications. In this study,
a retrospective analysis was performed, and the relation-
ship between GDM and neonatal hearing screening
abnormality was evaluated by comparing groups 1 and 2.
The study was conducted in accordance with the
Declaration of Helsinki (as was revised in 2013). The study
was approved by Ethics Committee of Sunshine Union
Hospital and informed consent was taken from all the patients.

Diagnostic Criteria of GDM

The diagnosis was made according to the health industry
standard WS 331-2011 of the People’s Republic of China,
that is, the diagnostic criteria of GDM. The 75-g oral
glucose tolerance test (OGTT) was performed. The diag-
nostic values of fasting blood glucose and blood glucose
one and two hours after taking glucose were 5.1, 10.0, and
8.5 mmol/L, respectively. When any of the three items
meet or exceed the above criteria, the patient is diagnosed
with GDM.”

Neonatal Hearing Screening Methods

Using the TYPE 1077 automatic otoacoustic emission
(OAE) instrument produced by Natus (Denmark), the
infants were tested in a sleep quiet state after feeding.
The steps of otoacoustic emission were as follows: the
ear canal was firstly cleaned with a cotton swab to
remove ear wax and other secretions, then a probe was
gently inserted to test both ears separately. The results
were processed by computer, then shown the results:
passed, failed. If the result showed a fail, the test was
repeated 2-3 times. Otoacoustic emission is rigorous
technical work. The diagnosis and treatment require
excellent technology by the professionals, and the

screening level is high. For those who failed the preli-
minary screening, a hearing recheck notice was issued to
the parents. Those who failed the recheck within 42 days
were referred to Weifang Maternal and Child Health
Hospital for diagnostic hearing examination.

Statistical Analysis

Data were statistically analyzed using statistical software
SPSS 23.0. A Chi-square test was used to compare the
data. P < 0.05 was considered statistically significant.

Results
All patients were 2044 years old, with an average age of
(30.044.6) years old. Pregnancy weight gain of 5-30kg, the
average increase (13.9+4.9); At admission, the BMlIwas
20.4-44.5Kg/m2, and the mean BMI was 29.9+8.9. The
average gestational age was (39.1+2.8) from 37 to 42 weeks.
Comparisons of abnormal hearing screening between 2
groups are significant different (P < 0.05) (Table 1). In the
group with GDM, the results of the hearing screening of
newborns delivered by vaginal delivery and cesarean deliv-
ery were compared, yielding a P-value of > 0.05. The
difference was not statistically significant (Table 2). In the
group without GDM, the results of the hearing screening of
newborns delivered by vaginal delivery and cesarean deliv-
ery were compared, yielding a P-value of > 0.05. The
difference was not statistically significant (Table 3).

Discussion

GDM can cause high risk in pregnancy. A study revealed
that as a woman’s blood glucose level increases during
pregnancy, the risks, such as premature delivery, cesarean
section, shoulder dystocia or labor injury, preeclampsia,
delivery of larger than gestational-age infants, increased
umbilical cord blood C-peptide level, neonatal hypoglyce-
mia, neonatal hyperbilirubinemia, and neonatal admission

Table | Comparison of Hearing Screening Results of Newborns
Between Pregnant Women with Different Delivery Modes

Groups | Cases Abnormal Normal
Hearing Hearing
Screening: Failed Screening
(%) (%)
Group | 69 3(4.35) 66(95.65) P<0.05
Group 2 597 7(1.17) 590(98.83)
Total 666 10(1.50) 656(98.50)
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Table 2 Comparison of the Results of Hearing Screening of Newborns Delivered by Vaginal Delivery and Cesarean Delivery in the

GDM Group
Groups Cases Abnormal Hearing Screening: Failed Normal Hearing Screening
(%) (%)
Delivered by vaginal delivery 31 1(3.23) 30(96.77) P>0.05
Delivered by cesarean delivery 38 2(5.26) 36(94.74)
Total 69 3(4.35) 66(95.65)

Table 3 Comparison of the Results of Hearing Screening of Newborns Delivered by Vaginal Delivery and Cesarean Delivery in the

Non-GDM Group

Groups Cases Abnormal Hearing Screening: Failed (%) Normal Hearing Screening (%)

Vaginal delivery 427 3(0.70) 424(99.30) P>0.05
Cesarean delivery 170 4(2.35) 166(97.65)

Total 597 7(1.17) 590(98.83)

to ICU, also increase.'> The correlation is continuous.
Even a slight increase in blood glucose levels during
pregnancy can have adverse effects on pregnancy
outcomes."? Should obstetricians regulate the management
of GDM npatients? Early diagnosis, early treatment, and
blood glucose control should be given as far as possible to
reduce the incidence of maternal and neonatal complica-
tions in patients with GDM.'* This study aimed to identify
other complications of GDM, to further strengthen the
management of GDM, paying attention to GDM, and to
actively control blood glucose to reduce its adverse effects
on mother and infant.

In 2000, after recognizing the importance and necessity
of universal newborn hearing screening, the Chinese gov-
ernment included neonatal hearing screening into the rou-
tine examination items of child health care and began to
carry this out across the whole country. The current hear-
ing screening program in China consists of two steps:
primary screening and re-screening. Healthy newborns
complete OAE or AABR preliminary hearing screening
before discharge. Newborns in the neonatal intensive care
unit (NICU) complete OAE and AABR screening after
their condition stabilizes. Those who fail the hearing
screening are given a hearing re-screening at 42 days.
Those who fail the re-screening receive a comprehensive
audiological diagnosis within three months. Audiological
intervention is given within six months of age, after hear-
ing loss is determined.'” The neonatal screening methods

in our hospital meet the national requirements. If

a newborn cannot hear sounds clearly after birth, the lack
of stimulation of language and environmental sounds in
the critical period of language (less than three years old)
will affect language development in the future, leading to
unclear sound discrimination in mild cases, and causing
hearing and speech disorders in severe cases. Hearing
impairment is a common congenital disability. Hearing
loss in infants and young children directly affects the
formation of language. The main manifestations are
unclear pronunciation. In severe cases, it can even lead
to the child becoming deaf and mute.'® Furthermore,
a lack of language development may also affect the devel-
opment of the child’s psychology, intelligence, and social
communication ability, which can lead to a heavy burden
on society and the child’s family."”'® If newborns with
this disorder are screened and diagnosed shortly after
birth, we can promote the development of hearing and
language of these children through intervention and treat-
ment. This may mean that they are deaf but not mute.
Therefore, it is necessary to conduct hearing screening for
newborns. It is of great significance to study the influen-

cing factors of neonatal hearing screening abnormalities.

Conclusion

In summary, this study revealed that GDM has an impact
on the hearing of newborns. For high-risk populations,
timely intervention, standardized treatment, a reasonable
diet, and appropriate physical activity should be imple-
mented, and blood glucose should be controlled. The
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relevant screening and follow-up work should be strength-

ened, and early intervention programs should be studied

and developed.
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