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Retrospective evaluation of results of newborn
hearing screening and importance of patient
record system
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SUMMARY
Obijective: The aim of the present study was to evaluate hearing screening results of 3490 newborns who underwent
newborn hearing screening between 2015-2017 in Cumhuriyet University Faculty of Medicine Department of
Otolaryngology, to asses deficiencies of our record system, and to share our retrospective results by comparing with the
results in the literature.

Method: Hearing screening results of infants who were born in Cumhuriyet University between March 2015 and
February 2017, were referred to neonatal intensive care or transferred from other out-of-town or inner city hospitals to
our university was retrospectively evaluated in the present study.

Results: There was a statistically significant difference for the left ear TEOAE test results and gender (p<0.05,
p=0.016, x°=5.78). And also summarizes the distribution of ABR test results in terms of gender while failure rate was
statistically significant in the right ear in terms of gender (p<0.05, p=0.022, x*=1.33).

Conclusions: When results of the present study were evaluated, it was found that while they were similar to some
results in the studies on this issue in the literature, they showed great differences than some of them. Our main goal was
to evaluate insufficiencies in record systems of both our hospital and external centers while we were planning the
present study. Our results revealed that these records were not paid enough attentions at external centers and our record
system had some insufficiencies.

Keywords: Newborn, Hearing screening test, Data loss, record system

OZET
Amac:



Y ontem:

Bulgular:

Sonugc:

Anahtar sozciikler:

INTRODUCTION

Globally, 32 millions of children are estimated to
have impaired hearing all around the world and a
great majority of them are known to live in
countries with low and middle income (1).
Prevalence of newborn hearing loss has been
stated to be 1-6/1000 infants in every live birth,
3/1000 infants in average, this rate increases up to
10/1000 in infants of risk group in neonatal
intensive care units (2, 3).

Hearing loss may have a negative influence on
language development, school performance, job
opportunities in following periods of life, and
quality of life psychosocially among individuals
(4, 5). The World Health Organization suggests
that children who have impaired hearing or are
suspected to have such condition need to be tested
within the first three months and to start treatment
and rehabilitation in the 6 months of age (6, 7).
Two methods are accepted for newborn hearing
screenings. These are TEOAE (Transient Evoked
Otoacoustic Emissions) and ABR (Auditory
Brainstem Response) (8). In the present study, in
accordance with newborn hearing screening
protocol, TEOAE was used since it is technically
simpler, short term, and reveals even very mild
hearing loss ABR was also used for evaluation of
infants who were in risky group or failed TEOAE
test.

Newhborn hearing screening has been widely used
all around the world in order to diagnose
congenital hearing loss as early as possible. Early
diagnosis as well as convenient treatment or
interventions of rehabilitation are very important
for children with impaired hearing in terms of
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maximizing both their social and mental
development and their quality of life (9).
Therefore, newborn hearing screening needs to be
conducted delicately for all infants and to be
recorded very well in order to prevent overlooking
diagnoses of infants with hearing loss. Training
has been provided in various centers regularly for
this issue every year in Turkey. Because it is a
reference center, our clinic has been working on
this issue coordinately with Sivas Provincial
Directorate of Health. On the other hand, since we
have a concern about the fact that record system
has not been paid sufficient attention, the aim of
the present study was to evaluate hearing
screening results of 3490 newborns who
underwent newborn hearing screening between
2015-2017 in Cumhuriyet University Faculty of
Medicine Department of Otolaryngology, to asses
deficiencies of our record system, and to share our
retrospective results by comparing with the results
in the literature.

MATERIAL AND METHODS

Hearing screening results of infants who were born
in Cumhuriyet University between March 2015
and February 2017, were referred to neonatal
intensive care or transferred from other out-of-
town or inner city hospitals to our university was
retrospectively evaluated in the present study.
Hearing screenings were performed by two
audiometrists who were trained previously and
certified for this issue. Families were informed
before test protocol and their verbal and written
consents were obtained.



All of the infants underwent hearing screening
after their otoscopic evaluation for fluid, debris,
and cerumen in external auditory canal in order not
to influence negatively test results in a period close
to discharge following birth.

Hearing screenings were performed when infant
was in lap of its mother or on a flat surface, in a
quite environment, while being in natural sleep and
full. TEOAE test was applied via Maico, ERO
Scan Analyzer (GmbH Salzufer, 13/14, 10587,
Berlin GE) device by choosing probes appropriate
for the size of infant’s external auditory canal.
When the test was completed with this device; if
there was a response, the result was viewed as
“PASS” on the screen; "REFER" was viewed for
ears showing no response. Receiving automatically
the “PASS” result was accepted as the criteria of
success for screening test in the present study.

Bilateral measurement was performed for infant in
hearing screenings made by TEOAE test. Families
of infants for whom unilateral or bilateral emission
response was not obtained were informed and
called 15 later for the test repetition. Otoscopic
examination of infants who failed unilateral or
bilateral TEOAE test among the infants coming for
control was repeated for pathologies that may
influence the result of fluid in middle ear or the
result of test in external ear, and when there is a
problem that may affect TEOAE response after the
examination, necessary treatments and
recommendations were made. Following the
elimination of the presence of problem about
external auditory canal and middle ear that may
influence TEOAE response, infants were subject to
the test again. ABR evaluation was performed with
GN otometrics ICS chaptr EP 200 (Denmark)
device by calling the infants, who failed TEOAE
test in the first two controls, for the third time to
perform ABR test. The result of ABR was given as
passed or failed the test automatically. Screening
results were provided to families in written.
Screening findings of the infants were also
recorded in the Hearing Screening Follow-up
Form.

Various parameters, that were accessed by records
of infants who were screened, such as gender, birth
weight, type of birth, if they stayed in neonatal
unit, gestational week, place of birth (our
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university or referral), TEOAE test results, ABR
test results if performed were evaluated.

SPSS 22.0 program was utilized for evaluation of
the obtained data. Differences between variables
were evaluated by using the chi-square test. The
data were stated in the number and percentage of
cases. Level of significance was accepted as 0.05.

RESULTS

Within the 24-month evaluation period, a total of
3490 newborns were evaluated, 51.9% (n=1812)
were female, 47.1% (n=1643) were male, and
gender information of 1% (n=35) could not
accessed from the record system. 52.4% of a total
of 3455 cases whose gender information was
accessed were female infants and 47.6% were
male infants.

When the cases were evaluated in terms of the
place of birth, it was found that while 28.7%
(n=1000) were born at our university, 10.3%
(n=358) were born at an external center. The rate
of those whose birth place information could not
be accessed from the data in our record system
was 61.1% (n=2132). While the number of infants
whose birth place information was accessed via
records was 1358 (38.9%), 73.6% of them were
born at our hospital.

When the results of TEOAE test were evaluated,
it was found that while results of 2312 cases
(66.2%) were accessed, test results of 1178
(33.8%) cases could not be accessed. When these
results were evaluated statistically by considering
the missing 33.8% of cases, it was revealed
statistically that the number of cases failing
TEOAE could varied between 14.9% and 48.7%.
While both ears of 14.9% (n=344) of the infants,
whose TEOAE test results were accessed, failed
the test and single ear of 10.0% (n=232) failed the
test, 75.1% (n=1736) of the infants passed
TEOAE test for both ears.

Table 1 summarizes distribution of TEOAE test
results by gender immediately after birth. While
failure rates of right ear were statistically
insignificant by gender (p>0.05, p=0.238,
x?=1.33), there was a statistically significant
difference for the left ear (p<0.05, p=0.016,
x?=5.78).



Table 1 Results of the first TEOAE test in terms of gender

TEOAE FEMALE % (n) MALE % (n) TOTAL
Right | REFER | 17.4 (215) 19.2 (202) 18.2 (417)
ear PASS 82.6 (1023) 80.8 (848) 81.8 (1871)
Leftear | REFER | 195 (241) 23.6 (248) 21.4 (489)
PASS 80.5 (996) 76.4 (802) 78.6 (1798)
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ABR evaluation was applied for a total of 1111
cases in risk group of the study. While 6.4%
(n=71) of the infants, whose ABR test results
were accessed, were failed in the test for both ears
and 7.0% (n=78) for one ear. 86.6% (n=962) of
the infants passed the screening test for both ears.
As these results were evaluated for a total of 3490
cases, 31.8% were assessed. The number of the

Table 2 Results of ABR test in terms of gender

patients failing ABR would vary between 7% and
75.2% given that 68.2% of the cases were
missing. Table 2 summarizes the distribution of
ABR test results in terms of gender. While failure
rate was statistically significant in the right ear in
terms of gender (p<0.05, p=0.022, x°=1.33), the
difference was statistically insignificant in the left
ear (p>0.05, p=0.191, x*=1.70).

TEOAE FEMALE % (n) | MALE % (n) TOTAL
Right | REFER | 12.2 (66) 8.0 (45) 10.0 (111)
ear PASS | 878 (477) 92.0 (517) 90,0 (994)
Leftear | REFER | 109 (59) 85 (48) 9.7 (107)
PASS | 891 (543) 915 (562) 90.3 (1105)

In the study, gestational information of 1002
newborns was reached, the mean gestational week
was 37.154+2.82 (min-max: 23-42). 96.7%
(n=969) of these infants, such data of whom were
accessed, were born at our university.

While birth weight data of 1028 out of the infants
evaluated in the study were accessed, mean birth
weight was 2933.46+760.68 (min-max: 217.0-
5220.0). 96.3% (n=990) of the infants whose birth
weight information was accessed were born at our
university. When birth weights of the infants were
grouped as below and above 1500 grams; it was
determined that while 6.0% (n=62) had a birth
weight less than 1500 grams, 94.0% (n=966) had

a birth weight of 1501 grams and higher. As the
infants whose birth weight, TEOAE and ABR test
results could be accessed were evaluated, the
obtained test results were summarized in Tables 3
and 4. While the correlation between birth weight
and the rates of failing TEOAE test was
statistically insignificant in the right ear (p>0.05,
p=0.085, x’=2.96), the difference was found to be
statistically significant in the left ear (p<0.05,
p=0.001, x?=12.40). The correlation between birth
weight and the rates of ABR test failure was
statistically insignificant in both right and left ears
(p>0.05, p=0.770, x*=0.08 and p>0.05, p=0.869,
x?=0.02; respectively).
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Table 3 Results of the first TEOAE test in terms of the birth weight of newborn

TEOAE <1500 gr >1501 gr TOTAL
% (n) % (n)
Right REFER | 28.1 (9) 16.5 (128) 16.9(137)
ear
PASS 71.9 (23) 83.5 (649) 83.1 (672)
Leftear | REFER | 43.8 (14) 18.6 (144) 19.6 (158)
PASS 56.3 (18) 81.4 (632) 80.4 (650)
Table 4 Results of ABR test in terms of birth weight of newborn
ABR <1500 gr >1501 gr TOTAL
% (n) % (n)
Right REFER | 8.7 (2) 7.0 (10) 7.2 (12)
ear
PASS 91.3 (21) 93.0 (133) 92.8 (154)
Leftear | REFER | 8.7 (2) 9.8 (14) 9.6 (16)
PASS 91.3 (21) 90.2 (129) 90.4 (150)

Among the infants whose TEOAE test results
were accessed and birth weight was less than 1500
grams, it was found that while both ears failed in
22.9% (n=8) and one ear failed in 20.0% (n=7),
57.1% (n=20) passed in both ears. Among the
infants having a birth weight more than 1500
grams, 77.5% (n=599) passed the test for both
ears; whereas both ears failed the test in 12.5%
(n=97) and one ear in 10.0% (n=77). When
considering the missing 76.8% of the cases having
a birth weight less than 1500 grams, it was
statistically observed that the number of the cases
failing TEOAE could vary between 12.9% and
56.4%, and when considering the missing 20.0%
of the cases having a birth weight more than 1500
grams, the number of cases failing TEOAE could
vary between 10% and 30%.

Among infants whose ABR test results were
accessed and birth weight was less than 1500
grams, both ears failed the test in 8.3% (n=2), one
ear failed the test in 0% (n=0), and 91.7% (n=22)

passed for both ears; on the other hand, among the
infants having a birth weight more than 1500
grams, both ears failed the test in 4.9% (n=7), one
ear failed the test in 7.0%(n=10), and 88.0%
(n=125) passed the test for both ears. While
considering the missing 61.3% of the cases having
a birth weight less than 1500 grams, it was
statistically observed that the number of the cases
failing ABR could vary between 3.2% and 64.5%;
on the other hand, when considering the missing
85.3% of those having a birth weight more than
1500 grams, it was statistically observed that the
number of the cases failing ABR could vary
between 0.7% and 86.0%.

The information of 74.6% (n= 2605) of the cases
concerning whether or not they were followed up
in intensive care unit was not accessed from our
record system; on the other hand, such
information of the remaining 25.4% (n=885) cases
were reached. 8.5% (n=295) of these cases were
followed up in intensive care unit after the birth.



30.6% (n=267) of 295 cases who were followed
up in intensive care unit were the infants born at
our university. While results of a total of 189
cases (64.1%) could be accessed in terms of
TEOAE test results of infants hospitalized in
intensive care unit, test results of 106 (35.9%)
could not be reached. While both ears failed the
test in 11.1% (n= 21) of infants whose TEOAE
test result was accessed and one ear failed the test
in 13.8% (n= 26), 75.1% (n=142) of infants
passed the first screening test for both ears. When
considering the missing part, statistical results
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showed that the number of cases being followed
up in intensive care unit and failing TEOAE could
vary between 13.8% and 49.7%. The correlation
between follow up in intensive care unit and the
rate of TEOAE test failure was statistically
insignificant for both right and left ears (p>0.05,
p=0.577, x*=0.31 and p>0.05, p=0.622, x*=0.24;
respectively). Table 5 summarizes the distribution
of TEOAE test results immediately after birth in
terms of the state of following up the infants in
intensive care unit.

Table 5 Results of the first TEOAE test in terms of following up newborn in intensive care unit

TEOAE

intensive care unit

Followed wup in | Not followed up in| TOTAL

intensive care unit

% (n) % (n)
Right REFER | 16.9 (32) 15.2 (76) 15.7 (108)
ear
PASS 83.1 (157) 84.8 (424) 84.3 (581)
Leftear | REFER | 19.0 (36) 17.4 (87) 17.9 (123)
PASS 81.0 (153) 82.6 (412) 82.1 (565)

As ABR test results of the infants hospitalized in
intensive care unit were evaluated, it was
determined that while results of a total of 90 cases
(30.5%) were accessed, test results of 205 cases
(69.5%) could not be reached. While 6.7% (n=6)
of the infants whose ABR test result were reached
failed the test for both ears and 2.2 % (n= 2) for
one ear, 91.1% (n= 82) of infants passed the first
screening test for both ears. When considering the
missing part, the number of patients failing ABR

was statistically seen to vary between 6.7% and
76.2 %. Table 6 summarizes the distribution of
ABR test results immediately after birth in terms
of the state of following up the infants in intensive
care unit. The correlation between the state of
being followed up in intensive care unit and the
rates of ABR test failure was statistically
insignificant for both right and left ears (p>0.05,
p=0.812, x?=0.05 and p>0.05, p=0.784, x*=0.07;
respectively).



Table 6 Results of ABR test in terms of following up newborn in intensive care unit

TEOAE Followed up in| Not followed up in | TOTAL
intensive care unit intensive care unit
% (Nn) % (n)
Right REFER 6.7 (6) 7.6 (6) 7.1(12)
ear
PASS 93.3 (84) 92.4 (73) 929 (157)
Leftear | REFER | 8.9 (8) 10.1 (8) 9.5 (16)
PASS 91.1 (82) 89.9 (71) 90.5 (153)
DISCUSSION us to make plans about the necessity to provide

The present study retrospectively analyzed the
data of 3490 infants obtained from national
newborn hearing screening system and current
newborn records of our university by involving
the last 24-month period. Although the number of
newborns with complete information was
sufficient for taking sample (confidence interval
of 95%, error of 5%) and making analysis,
fundamentals to identify sample were needed to
be ignored in this situation. This is because, taking
sample among the available convenient number of
patients may lead to bias for the whole population,
therefore accuracy of the results becomes open to
discussion. Due to such loss of data, we prefer not
to indicate definite judgements for comparison of
TEOAE and ABR test results with parameters
such as birth weight, the state of being followed
up in intensive care unit, and gender.

As it is all around the world, the primary objective
of a successful newborn hearing screening in
Turkey is to diagnose hearing loss before infant is
three months old and to start treatments when it is
6 months old (4). Our clinic follows this program
very studiously. The test is absolutely performed
before discharge of infants and healthcare
professionals working at both gynecology and
neonatal departments are informed regularly to
ensure this process. As much as we observed
when we were bringing our results together,
records related to risk conditions of infants
undergoing screening in our clinic were in reliable
limits to evaluate statistically but numerous data
of infants coming from city center and external
centers in the districts were missing. This both led

regular information for other institutions and
indicated the necessity of using the follow up
form for evaluations to record exactly infants born
at external centers. No doubt, this is an important
point that all institutions need to pay attention. We
wanted to point out in the present study that it
would be how important for institutions to review
retrospectively these records sometimes to see
insufficiencies of current process and for clinics to
bring themselves into better positions.

Another point we would like to point out with this
study is the importance of genetic consultancy as
much as early diagnosis and treatment or
amplification of hearing loss. Consanguineous
marriages are still very frequent in regions that are
developing like Sivas in Turkey and are
underdeveloped economically compared to overall
country. Relationship by affinity should be
examined for families of infants failing hearing
screening in such regions and families must
definitely be informed about the importance of
this issue.

Hearing loss is an important state of disability that
influences whole life of individual from physical,
social, and economic aspects. Therefore, it is also
very important to decline the economic burden for
our country to reveal preventable reasons early.
Regular records of data belonging to hearing loss
will allow to review regularly the results obtained
in stages of diagnosis, treatment and amplification
and to make better plans to decrease the
associated financial burden.



CONCLUSION

When results of the present study were evaluated,
it was found that while they were similar to some
results in the studies on this issue in the literature,
they showed great differences than some of them.
Our main goal was to evaluate insufficiencies in
record systems of both our hospital and external
centers while we were planning the present study.
Our results revealed that these records were not
paid enough attentions at external centers and our
record system had some insufficiencies. In
conclusion, these results allowed us to point out
necessity and importance of forming a practical
recording system by also updating our record
system as well as entering data of national hearing
screening database of infants in our clinic.
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