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Pilot implementation of newborn hearing screening programme at

four hospitals in southern Thailand
Pittayapon Pitathawatchai,? Wandee Khaimook® & Virat Kirtsreesakul®

Objective To determine the effectiveness and benefit of a universal newborn hearing screening programme at four different hospitals in
southern Thailand, between January and July 2017.

Methods One screener per hospital recorded demographic data of all newborns and their exposure to risk of hearing loss, and evaluated
their hearing by transient otoacoustic emission technology. Those who demonstrated bilateral moderate to profound hearing loss at both
a first and second screening were referred for diagnostic assessment. Those with confirmed hearing loss received treatment and regular
follow-up appointments, and their speech development was assessed at 1 year of age. We determined effectiveness by comparing our
achieved coverage and proportion of follow-up and referrals with benchmarks set by the American Academy of Pediatrics (> 95%, >95%
and < 4%, respectively), and determined benefit by calculating the composite language scores of hearing-impaired infants who received
early intervention.

Findings We screened 6140 eligible newborns, and achieved a screening coverage of 95.4% (5859/6140), lost 25.7% (63/245) and
22.0% (9/41) to follow-up at the second screening and diagnostic assessment stages, respectively, and obtained an overall proportion of
referrals of 0.7% (41/6140). Twelve infants were confirmed as having hearing loss and received early intervention; nine (75%) demonstrated
normal speech development by their first birthday. Our universal hearing screening yielded a prevalence of sensorineural hearing loss of
less than 0.1% (3/6140).

Conclusion Although ineffective by American Academy of Pediatrics standards, we demonstrated the benefit of early intervention in
infants diagnosed with hearing loss.

Abstracts in S5 H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Congenital hearing loss affects 1-3 neonates per 1000 live
births,' and 2-4% of newborns who are exposed to potential
risk factors in a neonatal intensive care unit can develop
sensorineural hearing loss."* Hearing loss can adversely af-
fect the speech and language development of children if not
detected at an early stage and treated.’ To limit these adverse
effects related to hearing loss, the Joint Committee on Infant
Hearing* recommend universal newborn hearing screening.

Hearing screening programmes for newborns have been
implemented in many countries. The provision of such pro-
grammes is dependent on resources, legislative support and the
availability of qualified personnel and competent audiological
services. In the United States of America, screening coverage in
2016 was approximately 98% of all live births.’ In less wealthy
nations, such as the Philippines, a national hearing screen-
ing programme for newborns began in 2009 after relevant
legislation was passed.® More than 60 districts in India have
established hearing screening programmes for newborns since
2006.” Cultural variations must be considered when planning
such a programme. For example, in Nigeria most births oc-
cur outside hospitals. A community-based hearing screening
programme incorporated within the regular immunization
schedule was therefore found to be feasible and effective.”

A universal newborn hearing screening programme is not
included in the public health service in Thailand. Although the
Royal College of Otolaryngologists-Head and Neck Surgeons
of Thailand and the Ministry of Public Health discussed and
promoted such a programme in 2017, no commitment on
the date of its launch was provided due to a lack of resources.

The number of qualified audiology providers in Thailand is
severely limited. Only 226 audiologists and 98 speech-language
pathologists’ were available in 2017 to serve a population of
over 66 million with 702 755 annual live births."

Previous studies of hearing screening for newborns in
Thailand have focused on the incidence of and risk factors
related to hearing loss,'""'* that is, targeted screening, and
not on the effectiveness or potential benefits of a universal
screening programme. We therefore implemented a universal
newborn hearing screening programme at four sites in south-
ern Thailand to examine the effectiveness and benefit of such
a programme. Effectiveness was determined by comparing the
outcomes of our study with the benchmarks of the American
Academy of Pediatrics:' (i) a screening coverage of at least 95%;
(ii) a follow-up of at least 95%; and (iii) a proportion of refer-
rals of at most4%. We also recorded data on the prevalence of
risk factors of hearing loss according to the Joint Committee on
Infant Hearing,* and performed a targeted hearing screening
analysis. We determined the programme benefit by measuring
the composite language scores of infants who were diagnosed
with hearing loss because of the screening programme and
who received early intervention.

Methods
Study design and setting

We conducted our longitudinal descriptive study within the
tertiary-care Songklanagarind Hospital, Prince of Songkla
University, and the three secondary-care hospitals of Song-
khla, Satun and Phatthalung, all located in southern Thailand.
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Songklanagarind Hospital has a com-
petent audiological service, providing
appropriate diagnostic assessment and
early intervention. Songkhla, Satun and
Phatthalung hospitals are located 21,
105 and 103 km from Songklanagarind
Hospital, respectively, and all have effec-
tive referral systems. The average birth
rate is similar across all four hospitals,
at approximately 3000 newborns per
hospital per year (unpublished informa-
tion obtained from obstetricians and
gynaecologists in the four hospitals).
Before implementing our screening
programme, we provided documents
describing the background of universal
newborn hearing screening and its im-
portance to the administrators, heads
of departments and ward staff of these
four hospitals.

Target group

We recruited all infants born during
January to July 2017. According to the
American Academy of Pediatrics,' the
minimal criteria warranting interven-
tion is hearing loss of a moderate degree
or greater (>40 dB hearing loss) at a
pure tone average of 0.5-4.0 kHz in the
better ear. To maximize our constrained
resources, we excluded newborns with
a mild degree of hearing loss or with
unilateral hearing loss from further
screening. The parents of such infants
were advised to monitor their child’s
hearing and development, and to return
for further hearing testing if concerned.

Our target group was newborns
with sensorineural hearingloss,"” which
can be genetic or caused by exposure to
certain risk factors. Sensorineural hear-
ing loss is usually permanent and cannot
be medically or surgically corrected for;
prompt intervention (hearing aid fitting
or cochlear implants) is important to
avoid developmental delays. However,
our screening programme also resulted
in the identification of infants with
conductive or mixed (a combination of
sensorineural and conductive) hearing
loss.'>'* Conductive hearing loss can be
caused by an ear infection or fluid in
the middle ear, for example, and might
only require close observation for sev-
eral months until spontaneous improve-
ment, or grommet insertion. Although
we do not include the diagnosed cases
of conductive hearing loss (or mixed if
the sensorineural hearing loss is only
of a mild degree) in prevalence, we
consider the benefit of intervention for
these cases and include the cost of these
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interventions in the total cost of the
screening programme.

Technology

For details of the technology used in
our programme, please see the data
repository."”

Screener recruitment and support

We recruited three nursing assistants
(in Songkhla, Phatthalung and Song-
klanagarind hospitals) and one nurse
(in Satun Hospital) to implement our
screening programme. We trained
our screeners to inform the parents
of newborns of the importance of the
early detection of hearing loss, provide
parents with an information brochure,
obtain written consent forms, perform
the screening test(s), complete the case
record forms, and make appointment
dates for further screening and diag-
nosis, if relevant. Two otologists and a
hospital audiologist delivered a 1-day
training course at Songklanagarind Hos-
pital for the four screeners. The course
covered ear anatomy, basic physiological
tests and hands-on training on correct
probe insertion in a settled newborn,
monitoring stimulus stability, checking
response reproducibility and assigning
pass/referral outcome.

The otologists and audiologist were
available to support the screeners during
the implementation of the programme
with instant messaging and video calls
via a free smartphone application. The
screeners recorded and shared the de-
tails of any screening issues and com-
ments, enabling simple and effective
communication between the four sites.

Procedure

Using the case record forms, each
screener recorded the demographic
data of all newborns as well as their
exposure to any risk factors associated
with sensorineural hearing loss,* such as
a stay in the neonatal intensive care unit,
whether the infant had received ototoxic
medication or assisted ventilation and
whether the infant was being treated
for meningitis or an in utero infection.
The study participants were recorded as
numbers; names (given or family) were
not included in the case record forms.
The screener evaluated each newborn
(older than 1 day) using transient oto-
acoustic emission technology in a quiet
room, either at a well-baby nursery or
neonatal intensive care unit. Screeners
were also responsible for recording the
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results of initial screening and, where
relevant, of a later second screening, and
a diagnostic assessment, any treatment
given and composite language scores.

All newborns with any type of
moderate to profound bilateral hearing
loss were referred for a second screening
1 month later at the ear, nose and throat
outpatient clinic of their hospital, con-
ducted by the same screener. Screeners
referred infants who failed the hearing
test in both ears twice, directly to the au-
diovestibular clinic of Songklanagarind
Hospital for diagnostic assessment and
scheduled the appointment with the
diagnosing audiologist. Fast-tracking of
infants to this diagnostic clinic, without
first attending the ear, nose and throat
clinic of Songklanagarind Hospital
(except in cases such as cerumen im-
paction or congenital anomalies), was
accomplished by the screener writing
“UNHS” (universal newborn hearing
screening) on an information brochure.
The screener instructed parents to take
this brochure with them to the diagnos-
tic appointment.

Parents were reminded of their
diagnostic appointment a few days in
advance by a phone call from the audi-
ologist. Any cancellations were resched-
uled and replaced by the next infant in
the queue. Parents who failed to attend
a scheduled second screening or diag-
nostic appointment were contacted by
telephone and/or text message by their
site screener, who recorded their reason
for non-attendance.

All infants diagnosed with hearing
loss received treatment (e.g. the fitting of
a hearing aid for sensorineural hearing
loss, or close observation followed by
myringotomy with grommet insertion
if necessary for conductive hearing
loss) and regular follow-up appoint-
ments at Songklanagarind Hospital.
One of the otologists assessed infants’
speech development at 1 year of age
using the Bayley Scales of Infant and
Toddler Development, Third Edition,
Thai version (Bayley-III, Thai)." This
tool was translated and validated from
an original English version, and speech
and language delays were indicated by
a composite language score of below
average (<90)."

Data processing

All data were transferred to an Excel
spreadsheet (Microsoft, Redmond,
USA) for basic statistical analysis and
a review meeting was held to correct
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any data errors. Two research assistants
were recruited for double data entry, and
separately entered all data into an Excel
spreadsheet. Only the two otologists
and the two research assistants could
access the password-protected data. For
the targeted hearing screening analysis,
the filter facility in Excel was used to
select only newborns exposed to risks
of hearing loss.

Ethical clearance

Ethical approval was obtained from
the Research Ethic Committees of the
Faculty of Medicine, Prince of Songkla
University before the beginning of the
study. Written and informed consent
was obtained from the parents of all
subjects before they were enrolled in
the study.

Results

Of the total of 6234 live births across
the four sites during the study period,
94 neonates died before screening. Of
the 6140 infants eligible for screening
(Fig. 1), 218 infants missed the screen-
ing; 196 were admitted to other wards
outside the well-baby nurseries due to

patient overload and 22 had severe life-
threatening conditions. A total of 245
infants failed the first bilateral hearing
screening, but only 182 attended the
second screening. The loss to follow-
up after the first screening was 25.7%
(63/245), yielding an overall coverage
of 95.4% (5859/6140).

Of the infants screened a second
time, 41 failed the test and were re-
ferred to a comprehensive audiological
evaluation at the tertiary-care hospital,
giving a proportion of referrals of 0.7%
(41/6140). Of the infants referred, nine
did not attend for diagnostic assessment,
resulting in a 22.0% loss to follow-up.

Of the 32 infants attending a di-
agnostic assessment, the audiologist
confirmed hearing loss in 18 infants,
comprising five infants with conductive
hearing loss, four with mixed hearing
loss (sensorineural component of a mild
degree) and nine with sensorineural
hearing loss (six mild). When only the
targeted group is considered, this gives
an overall prevalence of less than 0.1%
(3/6140). A total of 14 infants failed both
screening tests but had normal hearing
at the diagnostic assessment, yielding
a false-positive proportion of 0.2%
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(14/6140) for the two-stage screening
approach.

In the targeted hearing screening
analysis, 310 of the 5922 newborns
screened were considered to have been
exposed to at least one of the risk fac-
tors for hearing loss (Table 1). Of these,
one infant (0.3%) was diagnosed with
sensorineural hearing loss.

Among the 12 infants who received
early intervention, nine showed good
speech and language outcomes 1 year
later (scores of 91-109); the remaining
three had poor outcomes (scores of < 90;
Table 2).

The total cost of the screening pro-
gramme was 26 833 United States dollars
(US$) and USS$ 4.5 per infant screened
(Table 3).

Discussion

In terms of effectiveness, our study only
achieved two out of the three American
Academy of Pediatrics benchmarks,'
that is, coverage and percentage of in-
fants referred. We obtained a screening
coverage of 95.4%. Although considered
effective by the benchmark, this could
have been higher. Almost 200 newborns

Fig. 1. Flowchart of a universal newborn hearing screening programme, Thailand, 2017

63 infants lost to follow-up

9 infants lost to follow-up

6140 infants eligible for screening
+ 5830 not exposed to risk
+ 310 exposed to risk

> 218 infants not screened
\
5922 infants attended first screening —— 5284 infants passed screening
.245 infants.with .393 infants with Pargntal
bilateral hearing loss unilateral hearing loss surveillance

—

182 infants attended second screening

v |

45 infants with unilateral
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Parental surveillance

7

32 infants attended diagnostic appointment
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« 5infants with conductive hearing loss
« 4infants with mixed hearing loss
« 3infants with sensorineural hearing loss
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Table 1. Infants screened for hearing loss, by risk factor, Thailand, January—July 2017

Risk No. of infants (%)
Exposedto  Bilateral Lost to Attended Lost to Attended Diagnosed
particular  hearingloss  follow-up second follow-up diagnostic with
risk detected afterfirst  screening  aftersecond  appointment sensorineural
(n=310) at first screening (n=182) screening (n=32) hearing loss

screening (n=63) (n=9) (n=3)

(n=245)
No exposure to risk? NA 187 (76.3) 51(81.0) 136 (74.7) 0(0) 25(78.1) 2 (66.7)
Assisted ventilation 6(1.9) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Ototoxic medication 75 (24.2) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Anomalies and syndromes 6(1.9) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
associated with hearing loss
Stay in neonatal intensive care unit 99 (31.9) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
> 5 days
Multiple risks
Intensive care, ototoxic drugs and 94 (30.3) 40 (16.3) 7(11.1) 33(18.1) 2(22.2) 3(94) 0(0)
assisted ventilation
Ototoxic drugs and meningitis 15 (4.8) 13(5.3) 5(7.9) 8(4.4) 6 (66.7) 2(6.3) 1(33.3)
Ototoxic drugs and in utero 15 (4.8) 5(2.0) 0(0) 5(.7) 1(11.1) 2(6.3) 0(0)
infection

NA: not applicable.
¢ Number of infants screened: 5612.
Note: The flowchart of the screening process is presented in Fig. 1. Due to rounding, some inconsistencies arise in some values.

Table 2. Characteristics of those diagnosed with hearing loss because of a pilot hearing screening programme for newborns, Thailand,
January-July 2017

Subject  Typeofhearing  Air conduc- Bone conduction Exposed Additional Treatment Composite
loss tion threshold in the to risk of disability language scores
threshold in better ear (dBeHL)  hearing loss at1year
the better ear
(dBeHL)
1 Conductive 30 Normal No No Observation 103
2 Conductive 40 Normal Yes Trisomy 18 Observation 47
3 Conductive 30 Normal Yes No Observation 103
4 Conductive 50 Normal Yes No Observation 109
5 Conductive 55 Normal Yes Cleft palate Myringotomy with 94
grommet insertion
6 Mixed 50 35 Yes Cleft palate Myringotomy with 91
grommet insertion
7 Mixed <60° 35 No No Observation 103
8 Mixed 50 35 No No Observation 97
Mixed 40 30 Yes Cleft palate Myringotomy with 94
grommet insertion
10 Sensorineural 70 >Maximum Yes Cerebral palsy ~ Hearing aid 47
levels of 45
11 Sensorineural 60 > Maximum No No Hearing aid 100
levels of 45
12 Sensorineural 90 > Maximum No No Hearing aid 47
levels of 45

dBeHL: decibels estimated hearing levels

@ We assessed children’s speech and language development by using the Bayley Scales of Infant and Toddler Development, Third Edition, Thai version (Bayley-IIl,
Thai)."® A score below 90 indicated a speech and language delay.

® The diagnostic assessment was incomplete as the subject could not sleep calmly during a whole testing session.

666 Bull World Health Organ 2019,97:663-671| doi: http://dx.doi.org/10.2471/BLT.18.220939



Pittayapon Pitathawatchai et al.

Research
Newborn hearing screening, Thailand

Table 3. Costs of a universal newborn hearing screening programme at four hospitals in southern Thailand, January-July 2017

Item Description and/or assumptions Total cost (US$)

Screening

Transient evoked otoacoustic emissions  Cost of $10294 per unit; one unit purchased per site 7996°

machine

Supplies Reusable ear tips at USS 70.50 for one pack of 30 pieces; one pack purchased 282
per site

Wages Screener salary USS 6 per hour; each screening took an average of 15 minutes 8883
per infant (5922 attended first screening)

Diagnosis

Auditory brainstem response and Cost of US$ 41176 per unit; single unit purchased 3998¢

auditory steady-state response machine

Diagnostic otoacoustic emissions Cost of US$ 11765 per unit; single unit purchased 1142¢

machine

Tympanometry machine Cost of US$ 7353 per unit; single unit purchased 714¢

Supplies Disposable electrodes for testing cost US$ 1.4 per infant; reusable ear tips for 131
otoacoustic emissions and tympanometry testing cost USS 2.7 per infant (32
infants attended diagnostic appointment)

Wages Audiologist salary US$ 6 per hour; each diagnostic appointment lasted an 384
average of 2 hours per infant (32 infants referred to audiologist)

Intervention

Hearing aids Cost USS 441 per unit; 3 infants fit bilaterally (6 units) 2646

Myringotomy Cost USS 75 per procedure; 3 infants underwent surgery 225

Wages Speech-language therapist salary US$ 6 per hour; 3 infants had aural 432
rehabilitation, comprising 24 sessions of 1 hour per session

Total expenditure NA 26833

Cost per infant screened NA 454

Cost per infant diagnosed with NA 8944¢

sensorineural hearing loss

NA: not applicable; USS: United States dollars

¢ An exchange rate of 34.00 Thai Baht=US$ 1.00 (1 July 2017) was used to convert costs from local currency.
® Total repayments over 1 year calculated based on the manufacturer’s price per machine, amortized over 5 years at a discount rate of 3%."
¢ Total repayments over 1 year calculated based on the manufacturer’s price per machine, amortized over 10 years at a discount rate of 3%."

9 In total, we screened 5922 infants.

¢ We diagnosed three infants with sensorineural hearing loss.

missed the screening because they were
admitted to other wards outside the
well-baby nursery. This issue had not
been considered when we planned our
screening study, as it was believed that
all four sites had adequate capacity for all
births. This problem could be overcome
by assigning a specific person to monitor
all births before they are transferred to
a well-baby nursery.

We lost almost one quarter of
infants to follow-up at different stages
of our study, exceeding the benchmark
of 5% maximum set by the Ameri-
can Academy of Pediatrics. The main
reasons given by parents for failing to
attend either a second screening or a
diagnostic appointment included: work
constraints, a belief that their infants did
not have a hearing problem or lack of
transport. These reasons indicate that
our methods of informing parents of
the importance of hearing screening
for newborns at the initial stage of the
programme were inadequate; this issue

could be addressed by providing better
maternal education regarding hear-
ing loss during antenatal care. Other
methods of increasing the percentage
of follow-up include: obtaining details
of a designated regular contact (such
as a relative or close friend), as well
as of parents; using a computer-based
system to manage and monitor mul-
tiple requests to attend appointments
via letter, email and telephone; or
scheduling hearing appointments with
immunization programmes, which has
been shown to improve the follow-up
in low- and middle-income countries.*
However, the latter strategy should be
considered with caution as most new-
borns in Thailand are scheduled for
first immunization (hepatitis B vaccine)
at 2 months of age, meaning that the
recommendation of the Joint Commit-
tee on Infant Hearing® to detect hearing
loss and provide intervention before the
age of 3-6 months would be difficult to
implement.

Bull World Health Organ 2019;97:663-671| doi: http://dx.doi.org/10.2471/BLT.18.220939

Our high loss to follow-up could
also have lowered our calculated preva-
lence of sensorineural hearing loss in
newborns (less than 0.1%), which was
lower than that reported from Thailand
(0.2%, 11/6342)," South Africa (0.1-
0.2%)*' and other countries (0.1-0.6%).”
Our data show that almost one fifth and
all of the infants lost to follow-up at the
first and second stages, respectively,
were exposed to multiple risks of hear-
ing loss; these children were more likely
to have a hearing disorder than those
who were not exposed to such risks. Any
hearing-impaired infants in those lost to
follow-up might not have their disability
identified until 2 years of age.”

Regarding the <4% referral bench-
mark of the American Academy of
Paediatrics, we obtained a proportion
of referrals of 0.7% in our study. We do
not believe that our low referral rate
was a result of inadequate training of
screeners, as it has been shown that
2-4 hours of training in such studies
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is sufficient.”® However, our screening
protocol excluded all unilateral referrals.
Although not all individuals with uni-
lateral hearing loss require intervention,
there is growing agreement to include
these newborns in any hearing screening
programme.” The proportion of the 393
newborns with unilateral referrals from
the first-stage screening who might have
failed the second-stage screening and
required further diagnostic evaluation
is unknown. By expanding our protocol,
we may have achieved a slightly higher
referral rate.

In terms of benefit, our study
demonstrates that prompt intervention
provides good speech outcomes for most
infants diagnosed at a young age with
hearing loss. Despite receiving prompt
treatment, three infants had poor speech
outcomes. However, two of these in-
fants had the additional disabilities of
trisomy 18 with global delayed devel-
opment and generalized cerebral palsy
with cognitive impairment, which are
barriers to the development of normal
speech regardless of hearing ability.***
The third infant had profound deafness
that even powerful hearing aids could
not improve; in such cases, cochlear
implantation is recommended.*

Researchers have shown in Egypt”’
and India*® that targeted newborn
hearing screening is another valuable
option, especially when resources are

constrained.” However, our targeted
analysis yielded a very low prevalence
(0.3%) compared with other targeted
screening studies (2.0-4.0%)."* As
well as high loss to follow-up, our low
prevalence may have been a result of our
selected hearing screening technology.
We used transient evoked otoacoustic
emission for our screening technology,
due to its ease of use and reasonable
cost, but this method can only detect
hearing loss caused by cochlear lesions.
Auditory neuropathy spectrum dis-
order, a type of sensorineural hearing
loss that is typically found in infants
who require intensive care,” is caused
by retrocochlear lesions.** Although
automated auditory brainstem response
technology can detect both cochlear and
retrochochlear lesions, this technology
is more expensive and requires longer
screening appointments. We can report
that, of the 5284 infants who passed the
first hearing screening and were not as-
sessed further, 88 had been looked after
in the neonatal intensive care unit for a
period of longer than 5 days. We cannot
know how many of these 88 newborns
may have been diagnosed with a hear-
ing disorder if we had used the more
expensive technology.

As well as informing policy-makers,
our study benefited from good com-
munication between the four hospitals
involved, an efficient fast-tracking ser-
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vice for participants and the low cost
calculated per infant screened for the
programme.'’ The low cost is similar to
the routine screening of newborns for
phenylketonuria or hypothyroidism
in Thailand. The prevalence of senso-
rineural hearing loss is similar to that
of hypothyroidism (less than 0.06%;
1/1690) and much greater than that of
phenylketonuria (0.0004%; 1/223 735).%!
Another reason for encouraging uni-
versal screening, despite the lower cost
of targeted hearing screening, is that
about half of all children diagnosed
with a hearing impairment are actually
exposed to the risks of hearing loss.”
We also argue that a cost-effectiveness
analysis should be conducted and that
the cost of universal newborn hearing
screening should be estimated in terms
of cost per quality-adjusted life-year.

Although we did not demonstrate
the complete effectiveness of universal
screening, the confirmed benefits of
early intervention, in terms of speech
and language development, warrant
further research and increased efforts
to procure the required public health
funding. W

Funding: The study was supported by
a grant from the Faculty of Medicine,
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Résumé

Essai pilote d'un programme de dépistage auditif chez les nouveau-nés dans quatre hépitaux du sud de la Thailande

Objectif Déterminer l'efficacité et |'utilité d'un programme de dépistage
auditif universel chez les nouveau-nés mis en ceuvre dans quatre
hopitaux du sud de la Thailande entre janvier et juillet 2017

Méthodes Dans chaque hopital, un examinateur a pris note des
données démographiques de tous les nouveau-nés et de leur exposition
aurisque de perte auditive, et a évalué leur audition a 'aide d'un appareil
a otoémissions acoustiques transitoires. Ceux qui présentaient une perte
auditive bilatérale modérée a profonde lors d'un premier dépistage,
puis d'un second, ont fait I'objet d'une évaluation diagnostique. Ceux
pour lesquels la perte auditive a été confirmée ont requ un traitement
et des rendez-vous de suivi réguliers, et leur développement langagier
a été évalué a leur Ter anniversaire. Nous avons déterminé ['efficacité
en comparant la couverture obtenue et la proportion de suivis et
d'aiguillages aux données de référence établies par I'Académie
américaine de pédiatrie (respectivement >95%, >95% et <4%), et

déterminé I'utilité en calculant les résultats langagiers combinés des
nourrissons déficients auditifs qui avaient recu une intervention précoce.
Résultats Nous avons sélectionné 6140 nouveau-nés admissibles, et
atteint une couverture de dépistage de 95,4% (5859/6140), perdu de
vue 25,7% (63/245) et 22,0% (9/41) des nouveau-nés lors du second
dépistage et de I'évaluation diagnostique, respectivement, et obtenu
une proportion générale d'aiguillages de 0,7% (41/6140). La perte
auditive a été confirmée chez douze nourrissons qui ont recu une
intervention précoce; neuf (75%) présentaient un développement
langagier normal a leur Teranniversaire. Notre dépistage auditif universel
apermis d'obtenir une prévalence de la perte auditive neurosensorielle
inférieure a 0,1% (3/6140).

Conclusion Bien que jugée inefficace par I'Académie américaine de
pédiatrie, nous avons démontré 'utilité d'une intervention précoce chez
les nourrissons diagnostiqués avec une perte auditive.

Pesiome

OcyuiecTB/ieHME NUNOTHON NPOrpammbl CKPYHUHIOBOTO 06C/1ejoBaHMNA C/lyXa HOBOPOXKAEHHbIX B YeTbipex

6onbHULIaX Ha lore TaunaHga

LUenb Onpepenerne 3¢GeKTUBHOCTY M MOMb3bl MPOrPaMMBbI
BCeoOLLIero CKPUHUHIOBOroO 00CNEA0BAHNA CITyXa HOBOPOXKAEHHbIX,
NPOBOAVIBLLIENCA B UeTbIPEX Pa3HbIX O0bHULAX XKHOTO TannaHaa B
nepwvop ¢ AHBapA no uonb 2017 roga.

MeToabl Cneumannct No CKPUHMHIY PErncTprpOBann B Kaxaowm
13 6onbHUL Aemorpaduueckme AaHHble BCeX HOBOPOXKAEHHbIX
1 X NOABEPKEHHOCTb PUCKY MOTepY CiyXa, a TakKe OLeHVBan
UX CYX METOOM TPaH3UTOPHOM OTOAKYCTUYECKOW SMUCCUN.
MnageHLbl, y KOTOpbIX OTMeYanacb ABYCTOPOHHAA MOTEPA Cyxa
OT YMEPEHHOW A0 rNyO6OKOWM CTeneHu Kak Npv nepBoM, Tak v
npWY BTOPOM CKPUHUHIE, HAaNPaBAAANCh Ha AMArHOCTMYeCKoe
obcnenoaHue. [leTam C NMOATBEPKAEHHBIM AMarHO30M NoTepwu
CNyxa Ha3HaYyanoch neveHne C perynapHbiv HabnogeHnem y Bpaa,
M NO AOCTMXKEHUW MMM BO3pacTa 1 roga NpoBOAWUMIACh OLEHKA
peueBoro pa3suTnA. ABTOPLI onpeaenany dGGeKTMBHOCTb nyTem
CpaBHeHWA CTeneHy AOCTUrHYTOrO OXBaTa W A0V HanpaBieHn
K CneumnannucTaMm 1 Ha KOHTPOSbHbIE BU3MUTbI C MOKa3aTenamu,
yCTaHOBMEHHbIMW AMEPUKaHCKOW akagemurelt neguatpmn (=95,>95 n
<4% COOTBETCTBEHHO), @ NO/b3Yy ONPEAENANn NOCPeACTBOM pacyeTa
KOMMO3MTHOM OLEHKM peyeBOro PaseuTVA feTell C HapyLeHnAMM
CAyxa, NOyYMBLUMX MOMOLLb B pe3ynbTaTe PaHHEro BMeLLaTeNbCTBa.
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Pe3ynbraTtbl ABTOPbI NPOBENV CKPUHUHIOBOE 0bCnefoBaHne
6140 HOBOPOXAEHHbIX, COOTBETCTBYIOLLMX KOUTEPUAM ANA OLEHKM,
1 MONY4YUV NoKasatenu, coctasnaoLme 95,4% (5859 13 6140 peten)
[NnA cTeneHu oxeata, 25,7% (63 13 245 neten) ana notepb 1 22,0% (9
13 41 pebeHka) ANa SBKM Ha KOHTPOSbHbIV BU3UT NpW BTOPOM
CKPVIHVHIE 1 AMArHOCTUYeCKOM 00Cej0BaHN, 1, COOTBETCTBEHHO,
OOCTUTAN JONW HanpasneHua K cneyranmctam, CoOCTaBMBLIEN
0,7% (41 13 6140 peTeln). Y ABeHaaLaTV MAaieHLEB AMarHo3 notepu
cnyxa bbln NoATBEPKAEH M ObINO MPOBEeHO paHee BMELLATENbCTBO,
M 0eBATb M3 HUX (75%) 0eMOHCTPMPOBaNM HopManbHOe peyeBoe
pa3BuTMe K BO3pacTy 1 roda. COrnacHO AaHHbIM YHUBEPCANbHOMO
CKPVHUHIOBOro 06CneaoBaHnA Ciyxa, pacnpoCTPaHEeHHOCTb
HeMpPOCEHCOPHOM NOoTepn Ciyxa cocTauia meHee 0,1% oOT BCex
cnyyaes (3 13 6140 getent).

BbiBoa HecmoTps Ha OTCyTCTBME 3GGEKTUBHOCTN MCCNEN0BaAHNSA
B COOTBETCTBMUM CO CTaHOapTamu AMEPUKAHCKOW akafemMunu
NeavaTpmK, aBTOPbI CMOMM NPOAEMOHCTPUPOBATL MOMb3Y PAHHErO
BMeLlaTenbCTBa ANA AeTei, ¥ KOTopbix Obina AMarHOCTMpOBaHa
notepa cyxa.

doi: http://dx.doi.org/10.2471/BLT.18.220939 669



Research
Newborn hearing screening, Thailand

Pittayapon Pitathawatchai et al.

Resumen

o os

Implementacion piloto de un programa de examenes de audicion para recién nacidos en cuatro hospitales del sur de Tailandia

Objetivo Determinar la efectividad y el beneficio de un programa
universal de exdmenes de audicién para recién nacidos en cuatro
hospitales diferentes del sur de Tailandia, entre enero y julio de 2017.

Métodos Un examinador por hospital registré los datos demograficos
de todos los recién nacidos y su exposicion al riesgo de pérdida de
audicién, y evalud su audicion mediante la tecnologia de emision
otoacustica de evocacién transitoria. Aquellos que demostraron una
pérdida auditiva bilateral de moderada a profunda tanto en el primer
como en el seqgundo examen fueron remitidos para una evaluacion
diagnostica. Aquellos con pérdida auditiva confirmada recibieron
tratamiento y citas regulares de seguimiento, y su desarrollo del habla
fueevaluadoa 1 afio de edad. Se determiné la efectividad comparando
la cobertura lograda y la proporcion de seguimiento y derivaciones con
los puntos de referencia establecidos por la Academia Estadounidense
de Pediatria (=95 %, > 95 % and <4 %, respectivamente), y se determind
el beneficio mediante el célculo de puntajes de lenguaje compuesto

de losinfantes con deficiencias auditivas que recibieron la intervencion
temprana.

Resultados Examinamos a 6 140 recién nacidos elegibles y logramos
una cobertura de 95,4 % (5 859/6 140), perdimos 25,7 % (63/245) y
22,0 % (9/41) para el seguimiento en las sequndas etapas de exdmenes
de detecciony de evaluacion diagndstica, respectivamente, y obtuvimos
una proporcién general de remisiones de 0,7 % (41/6 140). Se confirmé
que doce infantes tenian pérdida auditiva y recibieron intervencién
temprana; nueve (75 %) demostraron un desarrollo normal del habla
para su primer cumpleafos. Nuestro examen de audiciéon universal
arrojo una prevalencia de pérdida auditiva neurosensorial de menos
del 0,1 % (3/6 140).

Conclusion Aunque los estandares de la Academia Americana de
Pediatria no son efectivos, demostramos el beneficio de la intervencion
temprana en infantes diagnosticados con pérdida auditiva.
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