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Background: Congenital hearing loss is an important factor affecting a child’s 
speech and language development. The quality of universal newborn hearing 
screening and hearing intervention program plays an important role in assisting 
children with permanent hearing to achieve appropriate speech and language 
development.

Objectives: To assess outcomes of the revised Ramathibodi Hospital universal 
newborn hearing screening (RUNHS) during 2014 to 2018, and to analyze  
the incidence of hearing loss in infants.

Methods: This study was a retrospective analysis, all newborns delivered at 
Ramathibodi Hospital from January 1, 2014, to December 31, 2018 were included. 
Data were collected from medical records and evaluated the RUNHS outcomes 
compared with benchmarks. Descriptive statistics were used to analyze data.

Results: Of 18 597 newborns, the screening coverage rate was 99.8%, and  
the referral rate was 2.5%. The follow-up rate was 92.5%, and the diagnosis rate 
within 3 months of age was 20.1%. Among infants diagnosed with hearing loss, 
42.9% received hearing aids by 6 months of age. The incidence of congenital 
permanent hearing loss was between 0.5 and 1.9 per 1000 live births.

Conclusions: The outcomes met the benchmarks for coverage and referral rate, 
but the diagnosis and hearing aid fitting rate did not meet the criteria. As of the 
incidence, the amount of children with congenital hearing loss in this study was 
similar to those reported by others.
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Introduction

 Hearing loss is one of several hidden birth disorders. 
It can affect a child’s speech and language, cognitive and 
social-emotional development, and result in academic 
failure and poor quality of life.1, 2 The severity of those 
deficits depends on types (bilateral, unilateral congenital 
permanent sensorineural hearing loss [SNHL], and 
permanent conductive hearing loss [CHL] or auditory 
neuropathy), degree, and configuration of hearing loss.  
The incidence of hearing loss in infants is approximately 
1.5 to 3.3 cases per 1000 infants.3-6 Early detection and 
intervention with appropriate medical management are 
essential to overcome challenges faced by children with 
hearing loss.2, 7-9 In fact, those infants who receive 
appropriate intervention before 6 months of age have 
significantly better speech and language development than 
those who received the intervention later.2

 In 1990, the newborn hearing screening (NHS) 
program was adopted as part of the early hearing detection 
and intervention (EHDI) system as an effective and widely 
used program for early detection of hearing loss in 
infants.10-13 Two main purposes of the NHS program are  
1) to identify newborns who are likely to have congenital 
hearing loss and might need a further evaluation, and  
2) to identify the late onset of hearing loss in newborns  
with medical conditions.1 In the general NHS program, 
otoacoustic emissions (OAEs) or automated auditory brainstem 
responses (AABR) are used for newborn hearing screening.  
All infants who fail the screening are then referred for 
further audiological evaluations such as diagnostic auditory 
brainstem response (ABR) and/or auditory steady-state 
response (ASSR). After diagnosis with permanent hearing 
loss, infants will receive early intervention, including  
fitting with hearing devices and habilitation to improve 
speech and language development. However, the design of 
NHS varies across settings, typically because of screening 
tool availability, personnel, infant hometown, length of 
stay, and parental attitude toward hearing loss.
 The Joint Committee on Infant Hearing (JCIH) 
supports the notion of regular performance evaluation and 

continuous quality improvement.1 Thus, JCIH recommends 
that high-quality EHDI programs should attain minimum 
requirements of benchmarks and quality indicators resulting 
from a consensus of experts’ opinions.
 In 1997, Ramathibodi Hospital, Thailand, implemented 
the NHS program called Ramathibodi Hospital universal 
newborn hearing screening (RUNHS). Jariengprasert et al14 
reported the incidence of hearing loss in infants was 1.7  
per 1000 newborns in the RUNHS program. To follow JCIH 
recommendations, outcomes of RUNHS were evaluated 
from 2012 to 2013.15 Five main quality indicators were  
used as benchmarks to monitor outcomes of the program.  
These include 1) coverage rate - the percentage of newborns 
completing hearing screening by 1 month of age should 
exceed 95.0%, 2) referral rate - less than 4.0% of all 
newborns could fail hearing screening before hospital 
discharge, 3) follow-up rate - more than 95.0% of all infants 
who did not pass the hearing screening should return for 
follow-up, 4) audiological diagnosis rate - the percentage  
of infants completing a full audiological evaluation by  
3 months of age should exceed 90.0%, and 5) intervention 
rate - 90.0% of the infants with confirmed hearing loss 
should receive amplification and aural habilitation by  
6 months of age.1, 16

 Chouyboonchum et al15 reported a high coverage rate 
of 99.1%, yet some quality indicators of the RUNHS 
program were lower than benchmarks - referral rate was 5.0%, 
follow-up rate was 89.1%, and audiological diagnosis rate 
for 3 months of age was 80.2% (normal transient evoked 
otoacoustic emissions [TEOAE] or normal ABR). Therefore, 
the RUNHS program was revised by the audiology team, 
and a new protocol was developed to improve the outcomes 
mainly by 1) confirming the first outpatient follow-up 
appointment or recommending other hospitals near to their 
home and following up with the hospital, and 2) ensuring 
appointments for ABR took place within 3 months of age.
 This study aimed to assess outcomes of the revised 
RUNHS program from 2014 to 2018 against the 4 quality 
indicators compared with benchmarks recommended in  
the JCIH position statement, and  analyze the incidence of 
hearing loss in infants of RUNHS accordingly.
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Methods

Study Group
 This study was a retrospective analysis of the RUNHS 
outcomes for the 5 years from 2014 to 2018. The study  
was approved by the Committee for Research, Faculty of 
Medicine, Ramathibodi Hospital, Mahidol University  
(No. MURA2019/882 on September 16, 2019). All newborns 
delivered at Ramathibodi Hospital, Thailand from January 
1, 2014, to December 31, 2018 were included in this study.

RUNHS Protocol
 The RUNHS program was modified following the 
results reported by Chouyboonchum et al.15 All newborns 
were registered daily on the RUNHS datasheet, managed  
by well-trained audiologists to ensure that all newborns 
received TEOAE screening within the first 36 hours  
after birth. Screening results were recorded in the same 
document so that all infants who did not pass the first 
hearing screening were rescreened the following day(s) 
until hospital discharge (typically no more than 3 days).  
At hospital discharge stage, typical infants who passed  
the screening were discharged from the RUNHS program, 
and those who still failed the screening returned for 
rescreening by 1 month after discharged. For high-risk 
infants, however, those who passed the screening were 
followed up for monitoring at 6 months, and those who 
failed the screening returned for rescreening by 1 month 
after discharged (Figure 1A).
 In the outpatient stage, all infants who needed 
rescreening (from the inpatient stage) were evaluated  
with OAE at their first follow-up appointment. Those who 
passed were discharged from the RUNHS program,  
while those who failed were referred for an AABR  
the following month. Those who passed an AABR at  
35 dBnHL were discharged from the program, and those 
who were referred undergo a comprehensive ABR within 
the next 2 weeks as part of the full diagnostic protocol.  
The RUNHS protocol allowed all infants who did not  
pass their hearing screening to receive a comprehensive 
diagnosis with air conduction and/or bone conduction  

ABR, ASSR, and tympanometry within 3 months of age, 
especially for normal infants. Note that high-risk infants 
who passed rescreening or were found to have normal 
hearing sensitivity by ABR diagnosis (not exceeding  
35 dBnHL), had their hearing status monitored until  
at least complete conventional audiometry could be 
performed (Figure 1B). To ensure that patients did not  
miss their appointments, audiologists telephone families  
to confirm the day before an appointment.
 The RUNHS outcomes were evaluated by reviewing 
newborn hearing screening reports recorded by audiologists. 
The audiological diagnosis results and hearing aid fitting 
information of the infants were reviewed via electronic 
medical records (EMRs) from Ramathibodi Hospital.

Statistical Analysis
 To evaluate the RUNHS outcomes, the percentage  
of each quality indicator was calculated and compared  
with the benchmark. Lastly, the incidence of hearing loss  
was analyzed and reported. Descriptive statistics (mean, 
median, and standard deviation [SD]) were computed  
using STATA version 11.0 (StataCorp. Version 11. College 
Station, TX: StataCorp LP; 2009).

Results

Outcomes of the RUNHS Program
 From 2014 to 2018, a total of 18 867 newborns  
were delivered at Ramathibodi Hospital, Thailand, and  
270 newborns did not survive. Out of 18 597 live newborns,  
18 557 newborns (99.8%) were screened using TEOAE, 
while 40 newborns (0.2%) were not screened before 
hospital discharge because they were either referred to 
another hospital or immediately discharged. Prior to 
hospital discharge, there were 2 indicators: 1) the screening 
coverage rate refers to the percentage of newborns screened 
for hearing loss by TEOAEs over the total occurrence of 
births reported in Ramathibodi Hospital, and 2) the referral 
rate implies the percentage of newborns who failed hearing 
screening in at least 1 ear at hospital discharge in 
relation to the total number of newborns screened.
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 The screening coverage rate ranged from 99.5% to 
99.9% (mean [SD], 99.8 [0.2] %), well above the minimum 
requirement of 95.0% suggested by JCIH. This result 
confirms that the system that ensures all newborns are 
screened before hospital discharge is efficient.

 For the screening results, a total of 18 091 newborns 
(97.5%) passed the TEOAE screening in both ears, whereas  
466 newborns (2.5%) failed the screening in either 1 or  
both ears. The referral rates ranged from 1.4% to 3.4% 
(mean [SD], 2.5 [0.7] %) (Table 1).

Figure 1. Flow Chart of the RUNHS Program
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Abbreviations: AABR, automated auditory brainstem response; CHL, conductive hearing loss; ENT, ear nose throat doctor; 
RUNHS, Ramathibodi Hospital universal newborn hearing screening; SNHL, sensorineural hearing loss; TEOAE, transient 
evoked otoacoustic emissions.
A, Hospital discharge stage. B, Outpatient stage.

Table 1. Newborns Undergoing Hearing Screening Using TEOAE and the Newborns Screening Results at Hospital  

 Discharge Stage During 2014 to 2018 

Characteristic

No. (%)

Year

2014 2015 2016 2017 2018 Total

Live birth newborns 3697 3706 3820 3717 3657 18 597

Hearing screening

Screen 3678 (99.5) 3702 (99.9) 3817 (99.9) 3713 (99.9) 3647 (99.7) 18 557 (99.8)

Pass 3586 (97.5) 3651 (98.6) 3688 (96.6) 3614 (97.3) 3552 (97.4) 18 091 (97.5)

Refer 92 (2.5) 51 (1.4) 129 (3.4) 99 (2.6) 95 (2.6) 466 (2.5)

Not screen 19 (0.5) 4 (0.1) 3 (0.1) 4 (0.1) 10 (0.3) 40 (0.2)

Abbreviation: TEOAE, transient evoked otoacoustic emissions.
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 The first outpatient stage has 2 indicators:  
1) the follow-up rate for rescreening is the percentage  
of infants rescreened at the first outpatient stage over  
those who failed hearing screening at the hospital  
discharge stage, and 2) the diagnosis rate is the percentage 
of infants who underwent comprehensive audiological 
evaluation by 3 months of age over those infants who  
failed their rescreening.
 All newborns who failed hearing screening at  
the hospital discharge stage were then rescreened by 
TEOAE approximately 1 month after discharge. Out of  
466 infants who were referred to the outpatient stage,  
3 infants died, the family of 1 infant rejected the  
follow-up, and 10 infants were followed up at other 
hospitals near their homes. Five infants were born  
with medical complications and remained admitted to  
the hospital for more than 4 months. Therefore, there were 
447 infants considered in the rescreening process.  
Of these, 265 infants passed their TEOAEs or AABR  
at 35 dBnHL in both ears; 149 infants were referred for  
a full diagnosis, and 33 infants were lost to follow-up.  
Specifically, the follow-up rate for rescreening over  
the 5-year period ranged from 87.8% to 95.7% (mean [SD], 
92.5 [3.3] %).

 Of 149 infants, 30 infants (20.1%) were fully 
diagnosed using ABR, ASSR, and high frequency 
tympanometry (HFT) before 3 months of age, while  
75 infants (50.3%) were diagnosed after 3 months of age. 
Unfortunately, 44 infants (29.5%) were not diagnosed and 
lost to follow-up at that stage. Five infants born with 
medical complications were diagnosed with hearing 
impairment between 1 and 5 months (median, 2 months) 
after hospital discharge. Considering only 30 infants 
received a full diagnosis within 3 months of age,  
the diagnosis rate ranged from 8.8% to 33.3% (mean [SD],  
20.1 [9.5] %). Of 105 infants diagnosed, there were 12 
infants with bilateral permanent hearing loss (both SNHL 
and CHL) of more than 35 dBnHL in the better ear (Table 2).
 For families opting for amplification, it is 
recommended that 95.0% of infants with confirmed 
bilateral hearing loss receive amplification devices  
within 6 months of age. However, this study found only  
58.3% (7/12) of infants were fitted with hearing aids,  
and that 3 infants (42.9%) received hearing aids within  
6 months of age. Five infants were not fitted with hearing 
aids because parents rejected them. Note that the median 
age of infants fitted with hearing aids was 8 months  
(rang, 4 - 14; mean [SD], 7.9 [3.3] months) (Table 3).

Table 2. Hearing Rescreening and Diagnosis of Referred Infants at Outpatient Stage During 2014 to 2018

Characteristic

No. (%)

Year

  2014   2015   2016   2017   2018 Total

Referred infants at hospital discharge stage 90 51 124 92 90 447

Hearing rescreening

Rescreen 79 (87.8) 47 (92.2) 115 (92.7) 88 (95.7) 85 (94.4) 414 (92.6)

Pass 46 (58.2) 22 (46.8) 81 (70.4) 61 (69.3) 55 (64.7) 265 (64.0)

Refer 33 (41.8) 25 (53.2) 34 (29.6) 27 (30.7) 30 (35.3) 149 (36.0)

Not rescreen 11 (12.2) 4 (7.8) 9 (7.3) 4 (4.3) 5 (5.6) 33 (7.4)

Hearing diagnosis of referred rescreening infants

Diagnose 19 (57.6) 16 (64) 25 (73.5) 22 (81.5) 23 (76.7) 105 (70.5)

Age ≤ 3 mo 4 (12.1) 5 (20) 3 (8.8) 8 (29.6) 10 (33.3) 30 (20.1)

Age > 3 mo 15 (45.5) 11 (44) 22 (64.7) 14 (51.9) 13 (43.4) 75 (50.4)

Not diagnose 14 (42.4) 9 (36) 9 (26.5) 5 (18.5) 7 (23.3) 44 (29.5)
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Incidence of Hearing Loss in the RUNHS Program
 Of infants undergoing comprehensive audiological 
diagnosis in the period of this study, 49 infants had hearing 
loss (hearing sensitivity more than 35 dBnHL). Of these  
49 infants, 51.0% (25/49) of infants had a temporary 
conductive hearing loss. In some cases, this was related  
to a syndrome such as cleft lip and palate (11 infants), 
Down syndrome (1 infant) and collodion baby (1 infant), 
while 12 infants had suspected middle ear dysfunction with 
effusion unrelated to syndromes. Among 49.0% (24/49) of 
infants with permanent hearing loss were further classified 

into 11 infants with unilateral SNHL, 11 infants with 
bilateral SNHL, and 2 infants with permanent CHL (1 had 
unilateral CHL with an anomaly of the outer ear, and 
another had bilateral CHL with CHARGE syndrome). 
Therefore, the incidence of congenital permanent hearing 
loss (SNHL and CHL) in infants was between 0.5 and  
1.9 per 1000 live births (mean [SD], 1.3 [0.5] per 1000  
live births) for this study. The incidence of unilateral SNHL  
and bilateral SNHL ranged between 0.3 and 1.1 per 1000  
live births (mean [SD], 0.6 [0.3]), and 0.3 and 1.1 per 1000  
live births (mean [SD], 0.6 [0.5]), respectively (Table 4).

Discussion

 The goal of NHS programs is to detect neonatal 
hearing loss - especially permanent hearing loss - as early 
as possible, and make appropriate referrals for diagnosis 

and intervention to ensure appropriate speech and language 
development.7, 17 The JCIH recommends benchmarks to 
control the quality of newborn hearing screening programs, 
and requires a high standard.1 At Ramathibodi Hospital,  
the coverage rate of newborn hearing screening at  

Table 3. Management Intervention for Permanent Hearing Loss Infants During 2014 to 2018 

Management

No. (%)

Years

2014 2015 2016 2017 2018

Hearing loss ≥ 40 dBnHL both ears 4 2 0 2 4

Fitted hearing aid 3 (75) 0 NA 1 (50) 3 (75)

Age of onset hearing aid

Median (range), mo 8 (4 - 9) NA NA 14 6 (5 - 9)

Mean (SD), mo 7 (2.7) NA NA 14 6.67 (2.1)

Rejected hearing aid and required follow-up 1 (25) 2 (100) NA 1 (50) 1 (25)

Abbreviations: NA, not applicable; SD, standard deviation.

Table 4. Congenital and Permanent Hearing Loss in Infants for the 5 Years Study

No. (% per Live Births)

Type of Hearing Loss
Year

2014 2015 2016 2017 2018

Infants with hearing loss 6 (0.16) 4 (0.10)  2 (0.05) 7 (0.19) 5 (0.14)

Unilateral SNHL 2 (0.05) 2 (0.05)  2 (0.05) 4 (0.11) 1 (0.03)

Bilateral SNHL 4 (0.11) 2 (0.05) 0 1 (0.03) 4 (0.11)

Unilateral CHL 0 0 0 1 (0.03) 0

Bilateral CHL 0 0 0 1 (0.03) 0

Abbreviations: CHL, conductive hearing loss; SNHL, sensorineural hearing loss. 
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the hospital discharge stage met the criteria of the JCIH  
(> 95.0%) both for the total 5-year study period (99.8%)  
and for each year of the study (99.5% - 99.9%).
 The coverage rate was higher than that reported in 
programs in Malaysia, Belgium, Italy, Germany, Spain, and 
Western Australia.18-23 The high coverage rate is likely 
because of the recheck system used before hospital 
discharge by pediatricians and charge nurses. In addition, 
the hospital had enough audiologists to provide a daily 
newborn hearing screening service. Most importantly,  
we developed a hearing screening record, an intra-document 
for transferring test information among audiologists, 
including patient’s hospital ID, date of birth, and test  
results with remarks. This document reminds the 
audiologist to retest an infant’s hearing each successive  
day until hearing screening is complete or the infant is 
discharged from the program. The total loss of the RUNHS 
program was only 0.2% (40 of 18 597 newborns) at the 
hospital discharge stage. A major cause (26/40 newborns) 
of the loss was the unavailability of audiologists to 
undertake newborn hearing screening at the hospital 
discharge stage. However, most of those newborns (18/26 
newborns) were followed up for screening at 1 month after 
discharge, while 14 out of 40 newborns were referred  
to other hospitals (depending on their national health 
insurance or to be closer to their hometown). There were 
only 8 newborns lost to hearing screening and follow-up  
in the RUNHS program.
 The referral rate of the RUNHS program at hospital 
discharge stage met the indicators of the JCIH (< 4.0%) 
both for the total study period (2.5%) and each individual 
year of the study (1.4% to 3.4%). Note that the referral rate 
reported in this study was reduced to a half of which 
reported in the previous study.15 The experience of testers 
(our audiologists had more than 2 years of experience in  
the RUNHS service) and the rescreening before discharge 
were important factors that ensured a low referral rate,  
even though we used TEOAE for hearing screening.
 The overall first follow-up rate of our program was 
92.6% which was higher than the result from the previous 
study.15 The lowest rate was 87.8% in 2014. The first 

follow-up rates increased continually to more than 90.0% 
for the following 2 years and to 95.0% in 2017. From 2015, 
we concentrated on reducing the loss to follow-up rate  
and informed the parents of newborns who failed  
hearing screening at the hospital discharge stage about  
the importance of the following processes and early 
detection and intervention. Those processes resulted in 
increasing the first follow-up rate. In the last 2 years of  
the study (2017 and 2018), we supplemented the parent 
contact process by confirming rescreening appointments, 
recommending other hospitals near the homes of families 
who could not follow-up, and following up hearing 
screening results of the newborns when the parents brought 
them for rescreening at other hospitals. Those processes 
further improved the first follow-up rate up to 95.0% in  
our program.
 The study indicated 70.5% of the infants who failed 
hearing rescreening at the outpatient stage were diagnosed 
with hearing impairment for the overall study period.  
The rate of infants diagnosed with hearing impairment  
was lowest in 2014 (57.6%). This number increased 
consistently to more than 75.0% in the final 3 years of  
the study (73.5% in 2016, 81.5% in 2017, and 76.7%  
in 2018). The percentage of infants diagnosed with hearing 
impairment within the first 3 months of age was between 
8.8% and 33.3% in 2014 to 2018, and 20.1% for the entire 
5-year period. These rates are lower than the criteria of  
the JCIH (> 90.0%). At present, this issue is being resolved 
by developing a protocol for early diagnosis that includes 
creating a ‘fast track’ with the ear, nose, and throat (ENT) 
clinic for early appointments, being aware of ABR testing 
appointments within 3 months of age, and encouraging 
parents about the importance of early diagnosis and 
intervention.
 In the 5 years of the study, 12 infants had bilateral 
permanent hearing loss (both SNHL and CHL) with more 
than 35 dBnHL in the better ear, and only 7 infants (58.3%) 
received hearing aid fitting. Two infants had multiple 
abnormalities, which precluded fitting a hearing aid  
and the parents refused hearing aid fittings for them.  
Three infants had mild to moderate SNHL (40 - 55 dBnHL), 



32   Rama Med J Vol.45 No.4 October - December 2022

Universal Newborn Hearing Screening and Incidence of Hearing Loss in 

Ramathibodi Hospital: A 5 Years Experience (2014 to 2018)

References
1. American Academy of Pediatrics, 

Joint Committee on Infant Hearing. 

Year 2007 position statement: 

principles and guidelines for early 

hearing detection and intervention 

programs. Pediatrics. 2007; 

120(4):898-921. doi:10.1542/ 

peds.2007-2333

2. Yoshinaga-Itano C, Sedey AL, 

Coulter DK, Mehl AL. Language of 

early-and later-identified children 

with hearing loss. Pediatrics. 

1998;102(5):1161-1171. 

doi:10.1542/peds.102.5.1161

3. Magnani C, Bacchi G,  

Borghini AM, et al.  

Universal newborn hearing 

screening: the experience of  

the University Hospital of Parma. 

Acta Biomed. 2015;86(3):273-277.

4. Wroblewska-Seniuk K,  

Greczka G, Dabrowski P,  

Szyfter W, Mazela J. The results 

of newborn hearing screening by 

means of transient otoacoustic 

emissions - has anything changed 

over 10 years? Int J Pediatr 

Otorhinolaryngol. 2017;96:4-10. 

doi:10.1016/j.ijporl.2017.02.021

5. Wenjin W, Xiangrong T,  

Yun L, et al. Neonatal hearing 

screening in remote areas of 

China: a comparison between  

rural and urban populations.  

J Int Med Res. 2018;46(2): 

637-651. doi:10.1177/03000 

60517706643

6.  Hsu HC, Lee FP, Huang HM. 

Results of a 1-year government-

funded newborn hearing screening 

program in Taiwan. Laryngoscope. 

2013;123(5):1275-1278. 

doi:10.1002/lary.23713

7.  Levitt H, McGarr N, Geffner D. 

Development of language and 

communication skills in hearing-

impaired children. Introduction. 

ASHA Monogr. 1987;(26):1-8.

8.  Moeller MP. Early intervention 

and language development in 

children who are deaf and hard  

of hearing. Pediatrics. 2000;106(3): 

E43. doi:10.1542/peds.106.3.e43

9. Sininger YS, Grimes A, 

Christensen E. Auditory 

development in early amplified 

children: factors influencing 

auditory-based communication 

outcomes in children with  

hearing loss. Ear Hear. 2010; 

31(2):166-185. doi:10.1097/ 

AUD.0b013e3181c8e7b6

and their parents opted to follow-up by monitoring  
the degree of hearing loss and speech and language 
development, instead of hearing aid fitting. If speech and 
language development were delayed, the parents agreed 
that hearing aid fitting should then occur. Out of 7 infants 
fitted with hearing aids, 3 (42.9%) were given these within 
6 months of age. This rate was lower than the JCIH 
recommendation (> 95.0%). The other 4 infants were 
delayed in their hearing aid fitting (occurred after 6 months 
of age) due to delayed diagnosis. This issue is concerning 
and needs to be rectified to ensure the full benefit of  
the newborn hearing screening program is realized, and 
optimal speech and language development of infants with 
permanent hearing loss occurs.
 Our study reveals the incidence of permanent hearing 
loss in infants is between 0.5 and 1.9 per 1000 live births 
(mean [SD], 1.3 [0.5]). This is similar to the incidence  
of hearing loss in US infants (1.7 per 1000 live birth 
newborns) in 2018 and 2019.24, 25 

Conclusions

 The current RUNHS program met the indicators 
recommended by the JCIH for coverage and referral rate, 
but the diagnosis and hearing aid fitting rate did not meet 
the criteria. These aspects are challenging but must be 
improved to ensure the full benefits of the newborn hearing 
screening program are realized, and that the speech and 
language development of all infants with permanent 
hearing loss is supported. As of the incidence, the amount 
of children with congenital hearing loss in this study was 
between 0.5 and 1.9 per 1000 live births which is similar to 
those reported by others.

Acknowledgments

 We thank audiology team at Ramathibodi Hospital 
for testing and completing data collection, and Michelle 
Pascoe, for editing a draft of this manuscript.



33Rama Med J Vol.45 No.4 October - December 2022

Universal Newborn Hearing Screening and Incidence of Hearing Loss in 

Ramathibodi Hospital: A 5 Years Experience (2014 to 2018)

10. Finitzo T, Albright K, O’Neal J.  

The newborn with hearing loss: 

detection in the nursery. Pediatrics. 

1998;102(6):1452-1460. 

doi:10.1542/peds.102.6.1452

11. Dalzell L, Orlando M,  

MacDonald M, et al. The New York 

State universal newborn hearing 

screening demonstration project: 

ages of hearing loss identification, 

hearing aid fitting, and enrollment 

in early intervention. Ear Hear. 

2000;21(2):118-130. doi:10.1097/ 

00003446-200004000-00006

12.  Vohr BR, Carty LM, Moore PE, 

Letourneau K. The Rhode Island 

hearing assessment program: 

experience with statewide hearing 

screening (1993-1996). J Pediatr. 

1998;133(3):353-357. doi:10.1016/ 

s0022-3476(98)70268-9

13. Vohr BR, Maxon AB. Screening 

infants for hearing impairment.  

J Pediatr. 1996;128(5 Pt 1): 

710-714. doi:10.1016/s0022-

3476(96)80143-0

14. Jariengprasert C, Lerdsukprasert K, 

Kasemsuwan L, Nannareumitra P. 

Univeral newborn hearing 

screening using transient 

otoacoustic emissions: 1 year 

prevalence in Ramathibodi 

hospital. Thai J Otolaryngol  

HNS. 2003;4(1):27-41.

15. Chouyboonchum T, 

Tiravanitchakul R, 

Mongkalanatakul N, 

Premkraisorn V. Newborn hearing 

screening in Ramathibodi hospital. 

Rama Med J. 2015;38(3):197-208.

16. Joint Committee on Infant 

Hearing; American Academy of 

Audiology; American Academy 

of Pediatrics; American Speech-

Language-Hearing Association; 

Directors of Speech and Hearing 

Programs in State Health  

and Welfare Agencies. Year 2000 

position statement: principles and 

guidelines for early hearing 

detection and intervention programs. 

Pediatrics. 2000;106(4):798-817. 

doi:10.1542/peds.106.4.798

17. Sininger YS, Martinez A, 

Eisenberg L, Christensen E, 

Grimes A, Hu J. Newborn hearing 

screening speeds diagnosis and 

access to intervention by 20-25 

months. J Am Acad Audiol. 2009; 

20(1):49-57. doi:10.3766/jaaa.20.1.5

18. Bailey HD, Bower C, 

Krishnaswamy J, Coates HL. 

Newborn hearing screening in 

Western Australia. Med J Aust. 

2002;177(4):180-185. doi:10.5694/ 

j.1326-5377.2002.tb04728.x

19. Neumann K, Gross M,  

Bottcher P, Euler HA,  

Spormann-Lagodzinski M,  

Polzer M. Effectiveness and 

efficiency of a universal newborn 

hearing screening in Germany. 

Folia Phoniatr Logop. 2006;58(6): 

440-455. doi:10.1159/000095004

20. De Capua B, Costantini D,  

Martufi C, Latini G, Gentile M,  

De Felice C. Universal neonatal 

hearing screening: the Siena (Italy) 

experience on 19,700 newborns. 

Early Hum Dev. 2007;83(9): 

601-606. doi:10.1016/j.earlhumdev. 

2007.01.001

21. Al-Mendalawi MD. Comment on: 

outcome of a newborn hearing 

screening program in a tertiary 

hospital in Malaysia: the first  

five years. Ann Saudi Med 

2011;31:24-28. Ann Saudi Med. 

2011;31(3):316-317. doi:10.4103/ 

0256-4947.81534

22. Vos B, Lagasse R, Levêque A.  

Main outcomes of a newborn 

hearing screening program in 

Belgium over six years. Int J 

Pediatr Otorhinolaryngol. 2014; 

78(9):1496-1502. doi:10.1016/ 

j.ijporl.2014.06.019

23. Escobar-Ipuz FA, Soria-Bretones C, 

García-Jiménez MA, Cueto EM, 

Aranda AMT, Sotos JM.  

Early detection of neonatal hearing 

loss by otoacoustic emissions and 

auditory brainstem response over 

10 years of experience. Int J Pediatr 

Otorhinolaryngol. 2019;127:109647. 

doi:10.1016/j.ijporl.2019.109647

24. Centers for Disease Control and 

Prevention. 2018 Summary of 

Diagnostics Among Infants Not 

Passing Hearing Screening. 

Accessed October 17, 2022. 

https://www.cdc.gov/ncbddd/hearing 

loss/2018-data/06-diagnostics.html 

25. Centers for Disease Control and 

Prevention. 2019 Summary of 

Diagnostics Among Infants Not 

Passing Hearing Screening. 

Accessed October 17, 2022. 

https://www.cdc.gov/ncbddd/hearing 

loss/2019-data/06-diagnostics.html



34   Rama Med J Vol.45 No.4 October - December 2022

Corresponding Author: 

รัตตินนัท ์ ฏิระวณิชยก์ลุ

ภาควชิาวทิยาศาสตร์

ส่ือความหมายและความผดิปกติ 

ของการส่ือความหมาย

คณะแพทยศาสตร์

โรงพยาบาลรามาธิบดี

มหาวทิยาลยัมหิดล

270 ถนนพระรามท่ี 6 

แขวงทุ่งพญาไท เขตราชเทว ี

กรุงเทพฯ 10400 ประเทศไทย

โทรศพัท ์+66 2201 2425 

โทรสาร +66 2201 2208 

อีเมล rattinan.tia@mahidol.edu

Rama Med J I Original Article

การศึกษาผลการให้บริการตรวจคดักรองการได้ยนิในทารกแรกเกดิและอบุตักิารณ์ของการเกดิ

การสูญเสียการได้ยนิของโรงพยาบาลรามาธิบดใีนระยะเวลา 5 ปี (พ.ศ. 2557 - พ.ศ. 2561)

ธนากจิ  ชวยบุญชุม1, ปณติา  แช่มช้อย1, ธนัชชา  ชัยค�ารงค์กลุ1, สิทธิประภา  อศิรางกรู  ณ อยุธยา1, 

รัตตนัินท์  ฏิระวณชิย์กลุ1

1 ภาควิชาวิทยาศาสตร์ส่ือความหมายและความผิดปกติของการส่ือความหมาย คณะแพทยศาสตร์โรงพยาบาลรามาธิบดี  

 มหาวิทยาลยัมหิดล กรุงเทพฯ ประเทศไทย

บทน�า: การสูญเสียการไดย้นิแต่ก�าเนิดเป็นปัจจยัส�าคญัท่ีท�าใหเ้ด็กมีพฒันาการ 

ดา้นภาษาและการพูดล่าชา้ การพฒันาและควบคุมคุณภาพการให้บริการตรวจ 

คดักรองการไดย้นิในทารก การตรวจวนิิจฉยัการสูญเสียการไดย้นิ และการฟ้ืนฟู

สมรรถภาพทางการไดย้นิ เป็นส่วนส�าคญัท่ีช่วยใหเ้ดก็ไดรั้บการช่วยเหลือตั้งแต่

อายนุอ้ย และช่วยเพิ่มโอกาสใหเ้ดก็มีพฒันาการทางภาษาและการพดูท่ีดีข้ึน

วตัถุประสงค์: เพ่ือประเมินการใหบ้ริการตรวจคดักรองการไดย้นิในทารกแรกเกิด

ของโรงพยาบาลรามาธิบดีในปี พ.ศ. 2557 ถึง พ.ศ. 2561 และศึกษาอุบติัการณ์

ของการเกิดการสูญเสียการไดย้นิในทารกแรกเกิด

วิธีการศึกษา: การศึกษาแบบยอ้นหลงัของขอ้มูลการตรวจคดักรองการไดย้ิน 

ในทารกแรกเกิดทุกราย ณ โรงพยาบาลรามาธิบดี ตั้งแต่ 1 มกราคม พ.ศ. 2557 ถึง 

31 ธนัวาคม พ.ศ. 2561 เกบ็ขอ้มูลจากเวชระเบียนและประเมินการใหบ้ริการตรวจ

คดักรองเปรียบเทียบกบัเกณฑม์าตรฐาน การวเิคราะห์ขอ้มูลใชส้ถิติเชิงพรรณนา

ผลการศึกษา: จากขอ้มูลทารกแรกเกิด จ�านวน 18,597 คน อตัราความครอบคลุม 

การให้บริการตรวจคดักรองการไดย้ินทารกแรกเกิด คิดเป็นร้อยละ 99.8 และ

อตัราการส่งต่อทารกท่ีผลตรวจคดักรองการไดย้ินไม่ผ่าน คิดเป็นร้อยละ 2.5 

ขณะท่ีอตัราการกลบัมาตรวจซ�้ าของทารก คิดเป็นร้อยละ 92.5 และทารก 

ร้อยละ 20.1 ไดรั้บการตรวจวนิิจฉยัการสูญเสียการไดย้นิภายในช่วงอาย ุ3 เดือน 

ทารกท่ีสูญเสียการไดย้นิร้อยละ 42.9 ไดรั้บการใส่เคร่ืองช่วยฟังภายในช่วงอาย ุ 

6 เดือน อุบติัการณ์การสูญเสียการไดย้ินแต่ก�าเนิดอยู่ระหว่าง 0.5 ถึง 1.9 คน  

ต่อทารกแรกเกิดมีชีพ 1,000 คน

สรุป: อตัราความครอบคลุมการให้บริการและอตัราการส่งต่อทารกท่ีผลตรวจ 

คดักรองการไดย้นิไม่ผา่น อยูใ่นเกณฑม์าตรฐาน ขณะท่ีอตัราการตรวจวินิจฉยั 

การสูญเสียการไดย้นิและอตัราการใส่เคร่ืองช่วยฟังยงัคงไม่ผา่นเกณฑ ์ส�าหรับ 

การสูญเสียการไดย้นิแต่ก�าเนิดพบอุบติัการณ์ใกลเ้คียงกบัการศึกษาอ่ืน

ค�าส�าคญั: ทารกแรกเกิด  การตรวจคดักรองการไดย้นิ  การสูญเสียการไดย้นิ  ผลลพัธ์
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