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Abstract

Objective: To compare and analyze the pass rate and screening strategy of hearing

rescreening for newborns with high risk factors.

Methods: Retrospective chart review of high‐risk newborns who failed their initial

newborn hearing screen and subsequently underwent secondary hearing tests from

June 2011 to June 2018 in Guangzhou Women and Children's Medical Center were

performed.

Results: Eight hundred and sixty‐eight newborns with high risk factors were included

in the study. The 57‐70 days (83.5%) and 71‐84 days (83.4%) group had the highest

pass rate compared with 42‐56 days (75.8%) and < 42 days (68.3%) group. As for

different screening strategies, the pass rate of OAE(otoacoustic emissions), AABR

(auto auditory brainstem response) and OAE + AABR was the highest in 57–70 days

group and 71‐84 days group, respectively. The OAE + AABR had the lowest pass

rate compared to the other two modalities. When the pass rate was compared as

different risk factors, the 57–70 days and 71–84 days group also had the highest

pass rate compared with 42–56 days and < 42 days group and the pass rate had no

significant differences among various risk factors group.

Conclusion: Our results showed that all the pass rate of OAE, AABR and

OAE + AABR was the highest in 57–70 days group and 71–84 days group with

significant difference, suggesting that the delayed screening time (>57 days) may

increase the re‐screening pass rate and reduce anxiety of parents, which is of great

significance for clinical work.
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INTRODUCTION

Hearing is an essential part of the newborn's contact with the outside

world and is essential for language development.1 Hearing loss is one

of the common neonatal congenital diseases, which poses a

significant threat to the healthy development of newborns.2 Previous

studies have shown that the incidence of hearing loss in newborns is

0.1%‐0.3%.3 The American Association of Infant Hearing (JCIH)

proposed high risk factors in 2007 as an important cause of hearing

loss in newborns, such as family history, long‐term intensive care,

uterine infection, craniofacial deformity, sensorineural or permanent

conductive hearing loss related syndrome, neurodegenerative dis-

eases, postpartum infection, head trauma, chemotherapy and so on.4

For high risk populations, this incidence could increase 10‐50 fold.3

Newborn hearing screening is the main way to quickly detect

neonatal hearing impairment in the early stage. In the absence of hearing

screening, moderate to severe hearing loss is usually detected between 1

and 2 years of age, while mild hearing loss is only detected before school

age.5,6 However, the most worrying issue for newborn hearing screening

is its false positive rate of 3%‐8%, which may cause persistent anxiety and

adversely affect parent‐child relationships.7–9 Therefore, the selection of

appropriate re‐screening strategy and time points are of great importance

for newborns needed hearing re‐screening. However, this issue was

rarely investigated in previous studies.

In the present study, we retrospectively review the clinical data of

newborns with high risk factors who failed the initial hearing screen and

subsequently underwent secondary hearing tests from June 2011 to June

2018 in GuangzhouWomen and Children's Medical Center. We aimed to

compare and analyze the pass rate and screening strategy of hearing

rescreening for newborns with high risk factors.

MATERIALS AND METHODS

Patients

The clinical data of newborns with high risk factors underwent secondary

hearing screening from June 2011 to June 2018 in Guangzhou Women

and Children's Medical Center were collected and analyzed. All tests and

results were recorded electronically and identified by audiologists. The

newborns with incomplete data are excluded from this study. All the

newborn had at least one risk factor as defined by the JCIH: premature

birth; low birth weight (<1 500 g); hyperbilirubinemia; children from

hearing impaired families; craniofacial anomalies; syndromes known to be

associated with hearing loss; and those hospitalized in neonatal intensive

care unit. The study was performed with the approval of the local ethics

committee and with the parents' written informed consent.

Testing equipment and strategy

Tests were performed when the baby was asleep or being calmly held

by mother or nursemaid. All distortion product otoacoustic emission

(DPOAE) screenings were performed by GSI 70 Automated OAE

Screener system (GSI Audera, USA). The babies were given a bilateral

DPOAE checking and the results were evaluated as “passed” or

“failed” according to the test results.

Automated auditory brainstem response (AABR) testing was

performed using MB11 AABR screener (MAICO, Germany). A 35 dB

nHL alternating polarity click was given to evaluate the neural

response of the auditory nerve. The detection result is automatically

determined by the system.

OAE was performed on all newborns 24–48 hours after birth. If

they fail the test, they will be recommended to see an oto-

laryngologist 30‐42 days after birth. For secondary screening, all

the parents of newborns were suggested to performed OAE and

AABR. However, not all the newborns finished all the two tests due

to un‐cooperation, crying or other reasons. Therefore, three kinds of

tests combinations were analyzed finally. The pass was defined as

both ears passed both of the tests.

Statistical analysis

Analysis was performed using SPSS 13.0 software. The SNK test was

performed for comparison of pass rate between groups. P < 0.05 was

considered statistically significant.

RESULTS

Baseline characteristics for study population

The demographic characteristics of newborns with high risk factors

were presented in Table 1. As shown in the Table 1, premature birth

was the most commonly identified risk factor (347 cases, 347/868,

40.0%), followed by low birth weight (369 cases, 369/868, 42.5%),

children from hearing impaired families (95 cases, 10.9%), hospital-

ized in neonatal intensive care unit (60 cases, 60/868, 6.9%),

TABLE 1 The prevalence of high risk factors in the studied
population (total of 868 cases)

Risk factors
Number of
cases Percentage(%)

Premature birth 347 40

Low birth weight 369 42.5

Children from hearing impaired
families

95 10.9

Hospitalized in neonatal intensive
care unit

60 6.9

Hyperbilirubinemia 47 5.4

Craniofacial anomalies 10 1.2

Syndromes known to be associated
with hearing loss

7 0.8
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hyperbilirubinemia (47 cases, 47/868, 5.4%), craniofacial anomalies

(10 cases, 10/868, 1.2%), and syndromes known to be associated

with hearing loss (7 cases, 7/868, 0.8%).

OAE was performed on all newborn 24–48 hour after birth, and

the results were as follows: 177 cases (177/868, 20.4%) passed the

left ear, 148 cases (148/868, 17%) passed right ear, 403 cases (403/

868, 46.4%) had both ears failed, 140 cases (140/868, 16.1%) passed

both ears.

Different screening strategies and time points

As different time points, the 57‐70 days (83.5%) and 71‐84 days

(83.4%) group had the highest pass rate compared with 42‐56 days

(75.8%) and < 42 days (68.3%) group (Table 2). The 42‐56 days

(75.8%) group had higher pass rate compared with < 42 days (68.3%)

group (Table 2).

As for different screening strategies, the pass rate of OAE, AABR

and OAE + AABR was the highest in 57‐70 days group and 71‐84

days group, respectively (Table 3). The 42‐56 days group had higher

pass rate compared with < 42 days group (Table 3).

We also found that the pass rate at different time points

between OAE and AABR group had no significant differences,

whereas the OAE + AABR had the lowest pass rate compared to the

other two modalities (Table 3).

When the pass rate was compared as different risk factors, the

57‐70 days and 71‐84 days group also had the highest pass rate

compared with 42‐56 days and < 42 days group and the pass rate at

different time points had no significant differences among various

risk factors group (Table 4).

DISCUSSION

According to guidelines for examination of and intervention for

infants and young children's hearing, the routine re‐screening time

point for hearing in China is 30‐42 days after birth, which is also the

best period for maternal rehabilitation.10 The main targets of hearing

re‐screening were newborns who did not pass the primary screening

or with high‐risk factors. This study mainly analyzed the re‐screening

pass rate, re‐screening time points and strategy for newborns with

high‐risk factors.

Our results showed that the first time OAE pass rate in 868

newborns with high risk factors was only 16.1%, implying the

importance of rescreening for newborns with high risk factors. Our

result is significantly different from the initial screening rate of

normal newborns. A systematic review by Akinpel et al.11 summa-

rized 119,714 newborn screening populations in 10 literatures with

an abnormal rate of OAE of 5.5% (1.3%‐39%). For newborns with

high risk factors, few studies were reported. Sun et al.12 and

TABLE 2 Comparison of pass rate among different time points

Groups Total cases Passed cases Pass rate(%)

<42 days 373 255 68.3

42‐56 days 186 141 75.8a

57‐70 days 158 132 83.5b

71‐84 days 151 126 83.4b

aCompared with < 42 days group, P < 0.05.
bcompared with < 42‐56 days group, P < 0.05.

TABLE 3 Comparison of pass rate
among different screening strategies
[cases(%)]

Screening strategies
<42 days
group

42‐56 days
group

57‐70 days
group

71‐84 days
group

OAE 105/150 (70.0) 58/73 (79.5)a 44/52 (84.6)b 41/48 (85.4)b

AABR 103/145 (71.0) 53/68 (77.9)a 59/67 (88.1)b 55/63 (87.3)b

OAE + AABR 47/78 (60.3)c 30/45 (66.7)a,c 29/39 (74.4)b,c 30/40 (75.0)b,c

aCompared with < 42 days group, P < 0.05.
bcompared with < 42‐56 days group, P < 0.05.
ccompared with OAE or AABR group, P < 0.05.

TABLE 4 Comparison of pass rate of
newborns with different risk factors at
different time points(%)

Groups Premature birth LBW Family history NICU Hyperbilirubinemia

<42‐days 66.5 69.3 64.1 59.2 63.2

42‐56 days 73.2a 77.5a 73.1a 68.7a 78.7a

57‐70 days 85.6b 87.1b 81.4b 77.6b 88.6b

71‐84 days 84.8b 86.5b 82.9b 81.2b 87.1b

LBW: low birth weight; NICU: hospitalized in neonatal intensive care unit.
acompared with < 42‐day group, P < 0.05.
bcompared with < 42‐56 days group, P < 0.05.
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Xia et al.13 reported that the fail rate of premature infants was as high

as 34.09% and 38.4%, respectively. However, no studies reported the

whole pass rate of primary screening for newborns with different

high risk factors.

Apart from a small proportion of permanent hearing loss, most

newborns passed the rescreening. Several factors that may affect the

screening rate include: vernix caseosa in the ear canal of individual

newborn may last for more than a month, screening operation

technical problems, the status of the newborn and the impact of the

screening environment. Therefore, there is an urgent need to search

for appropriate strategy to improve the pass rate of rescreening,

which will be helpful to reduce persistent anxiety of parents.

To raise the pass rate of rescreening, we compared different

screen strategy and time points. We found that all the pass rate of

three screen strategy was highest among 57‐70 days group and

71‐84 days group with significant difference, suggesting that the

delayed screening time (>57 days) may obtain higher re‐screening

pass rate, which is of great significance for clinical work. However,

the pass rate between 57‐70 days group and 71‐84 days group had

no significant difference, which implied that the natural development

of hearing system is finished at this stage and the failure of pass may

contribute to irreversible damage to hearing system. Since failed

hearing screening may cause persistent anxiety and adversely affect

parent‐child relationships,7–9 delayed screening and higher pass rate

may reduce anxiety of parents as a whole.

As for various screening strategies, OAE + AABR had the lowest

pass rate compared to OAE or AABR. These results are understand-

able since more tests methods may reduce pass rate compared with

single test. We also found that newborns with different risk factors

showed similar higher pass rate in 57‐70 days and 71‐84 days group

compared with 42‐56 days and < 42 days group, suggesting that

most risk factors may have similar impact on the development of

hearing system.

Our study had some limitations. First, we did not analyze the

confirmed outcomes of all newborn since we only concentrated on

hearing screening strategy. Further follow up on those infants would

be the aim of our next study. Secondly, the study was limited by the

sample size and one center. Hearing tests are only techniques to help

to recognize early hearing problems. Clinical features such as family

history, infants' reaction to different sounds in daily life are still

important information in clinical setting. All results should be

interpreted carefully by audiologists to identified those who need

early diagnose test and those who with true hearing loss for

rehabilitation.

CONCLUSION

Our study provided evidence that the delay of hearing rescreening to

57 days or above after birth may acquire higher re‐screening pass

rate, which is very meaningful for the policy maker.
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