
Impact of implanting  a hearing screening  program: Literature review                                                             Section A-Research paper 

 

Eur. Chem. Bull. 2023, 12(Regular Issue 02), 414–418  414 

IMPACT OF IMPLANTING  A HEARING SCREENING  

PROGRAM: LITERATURE REVIEW 
  

Abdullah. A. Alsirwani1*, Mohammad. O. Al-Asiri2, Ali. O. Alharbi3, Abrar. F. 

Mashat4,  Abdulmajeed. M. Alharbi4, Zainab S. H. Algarni6, Mansuor. K. Almabadi7, 

Mohammed. A. M. Almabadi8, Aidah. A. Alkatheri9, Sami. A. J. Alhomarny10, 

  Sarah.  H. E. AL Thwabi11, Abdurahman. H. AL Thwabi12, Mohammed. A. Alasmari13, 

 Osama. M. AL Lehaibi14, Talal G. R. Almalki15 
 

Abstract: 

This study explores the multifaceted impact of implanting a hearing screening program within a healthcare 

system. The research delves into the potential benefits, challenges, and overall effectiveness of such programs 

in identifying hearing impairments early on. Through a systematic review of existing literature, we examine 

the positive outcomes associated with early detection, including improved communication skills, academic 

performance, and psychosocial well-being. Additionally, the study scrutinizes the logistical and financial 

considerations involved in implementing and sustaining widespread hearing screening initiatives. The findings 

aim to contribute valuable insights to healthcare policymakers, practitioners, and stakeholders, facilitating 

informed decisions regarding the integration of hearing screening programs into public health initiatives. 

 

 

Keywords: hearing screening program: Early detection: Early intervention 

 
1*Ministry of health- Health Affairs in Makkah -Saudi Arabia 
2*Ministry of health-Health cluster in Makkah-Saudi Arabia 
3*Ministry of health-Health cluster in Makkah-Saudi Arabia 
4*Ministry of health-Health cluster in Makkah-Saudi Arabia 
5*Ministry of health-Health cluster in Makkah-Saudi Arabia 
6*Ministry of health-Health cluster in Makkah-Saudi Arabia 
7*Ministry of health-Health cluster in Makkah-Saudi Arabia 
8*Ministry of health-Health cluster in Makkah-Saudi Arabia 
9*Ministry of health-Health cluster in Makkah-Saudi Arabia 
10*Ministry of health-Health cluster in Makkah-Saudi Arabia 
11*Ministry of health-Health cluster in Taif-Saudi Arabia 
12*Ministry of health-Health cluster in Taif-Saudi Arabia 
13*Ministry of health-Health cluster in Makkah-Saudi Arabia 
14*Ministry of health-Health cluster in Makkah-Saudi Arabia 
15*Ministry of health-Health cluster in Makkah-Saudi Arabia 

 

 

*Corresponding Author: Abdullah. A. Alsirwani  

*Ministry of health- Health Affairs in Makkah -Saudi Arabia, aaalsirwani11@gmail.com 

 

DOI: 10.53555/ecb/2023.12.2.041 

  



Impact of implanting  a hearing screening  program: Literature review                                                             Section A-Research paper 

 

Eur. Chem. Bull. 2023, 12(Regular Issue 02), 414–418  415 

1- Introduction: 

Hearing loss is one of the most prevalent 

disabilities worldwide. According to the World 

Health Organization (WHO), about 360 million 

individuals suffer from hearing loss, of whom 32 

million are children. WHO predicted in the World 

Report on hearing that by 2050, nearly 2.5 billion 

people will develop some degree of hearing loss, at 

least 700 million of whom need rehabilitation 

services (WHO, (2021) (1). Early intervention is 

essential for people with hearing loss to achieve 

positive rehabilitation outcomes since delays have 

a negative impact on language development, 

communication, social well-being, and cognition. 

Hearing loss both in children and adults, it often 

goes unnoticed because it is invisible (Lieu, eta al., 

(2020) (2). 

There is many of literature showing that children 

whose hearing loss has been identified at an early 

stage and who receive early intervention have 

better outcomes than those who have been 

discovered and treated later. For this reason, certain 

procedures should be implemented to screen for 

hearing loss at different stages of life.  Early 

identification and intervention in children became 

possible through the implementation of hearing 

screening programs such as newborn hearing 

screening and preschool hearing screening.  

Through the newborn hearing screening (NHS) 

program, it is possible to identify and treat 

newborns early. Its application improved the ability 

to identify and treat congenital hearing loss shortly 

after birth (Neumann et al., (2022) (3).  

The most common techniques for hearing 

screening are otoacoustic emission (OAE) and 

automated auditory brainstem response (AABR).  

Worldwide, many newborns are not screened for 

hearing loss, and even when they are, those with 

progressive hearing loss or that develops later in 

childhood often remain unidentified and therefore 

untreated (Ruben, (2021) (4). Preschool screening 

provides a unique opportunity to have a 

comprehensive hearing screening among children. 

Once followed by prompt diagnosis and 

appropriate interventions, school (and pre-school) 

ear, and hearing screening programs serve as a 

valuable tool for reducing the effect of untreated 

hearing loss and ear diseases. They also provide an 

opportunity to educate children and teachers about 

healthy hearing and safe listening practices (Brodie 

et al., (2022) (5).  Therefore, hearing screening 

programs have been implemented in many 

countries using a variety of screening methods, 

protocols, and links with healthcare.  In this 

literature review, we will be discussed the impact 

of implementing hearing screening programs. 

 

2- Literatures review: 

Auditory input is essential for development and 

social functioning, so early awareness of a child's 

hearing ability is important in creating 

opportunities for early intervention. Until some 

years ago, distraction hearing screening (behavioral 

testing) was used for hearing screening around the 

age of 9 months in the Netherlands. In many 

developed nations, newborn hearing screening was 

implemented within two weeks after birth since it 

was believed that the earlier a persistent childhood 

hearing impairment was identified, the less at-risk 

for developmental issues children would 

experience. Between 2002 and 2006, all 65 regions 

in the Netherlands replaced distraction hearing 

screening with newborn hearing screening (van der 

Zee et al., (2022) (6).  

A study was done by (Korver et al., (2010) (7) to 

determine the effect of newborn hearing screening 

vs distraction hearing screening on development, 

spoken communication, and quality of life. The was 

compared between two groups, which differed in 

the age at screening and the method used; both 

followed uniform protocols. The first group was 

Newborn hearing screening for good infants, 

offered before the age of 2 weeks, is also a 3-stage 

screening program, but it uses transient evoked 

otoacoustic emissions for the first 2 stages and 

automated auditory brainstem responses in the third 

stage. And then another group was Distraction 

hearing screening, offered at the age of 9 months, 

which is a 3-stage hearing screening using sounds 

to provoke a behavioral reaction.  

There were 234,826 babies born in the distraction 

hearing screening region and 335,560 babies in the 

newborn hearing screening region. At follow-up, 

263 children in newborn hearing screening regions 

(0.78 per 1000 children) and 171 children in 

distraction hearing screening regions (0.73 per 

1000 children) had been identified as having a 

permanent childhood hearing impairment.  Which 

was defined as bilateral permanent conductive or 

sensorineural hearing loss of 40 dB or greater in the 

better ear using frequency (500, 1000, and 2000 

Hz). Hearing loss was classified as moderate (40-

60 dB), severe (61-90 dB), or profound (<90 dB). 

The study results showed that newborn hearing 

screening, compared with distraction hearing 

screening, was associated with statistically 

significantly fewer words signed and better overall, 

social, and gross motor development and quality of 

life at 3 to 5 years of age among children with 

permanent hearing impairment. However, it is 

important to realize that despite early hearing 

screening, the development of children with 

permanent childhood hearing impairment at age 3 

to 5 years following newborn hearing screening is 
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still not comparable with that of normally 

developing children with normal hearing.  

The Joint Committee on Infant Hearing 

recommends that intervention following positive 

results for hearing impairment and confirmation of 

permanent childhood hearing impairment should 

start no later than age 6 months. In this study, 

however, this recommendation was not always 

achieved and this delay between identification and 

amplification might have resulted in a reduction of 

the developmental differences between newborn 

and distraction hearing screening groups in this 

study. It is possible that after the closure of data 

collection, very late–onset hearing loss was missed, 

especially in children born in the later years of the 

study. 

The newborn hearing screening program aims to 

reduce the age of hearing assessment and 

intervention for children with hearing impairments. 

Several countries have begun to implement hearing 

loss screening and interventions and are conducting 

regional (UNHS) programs. 

A retrospective cohort study done by (Faistauer et 

al., (2022) (8) aims to evaluate the impact of 

universal newborn hearing screening (UNHS) at 

three moments, age at diagnosis, the beginning of 

treatment, and those who indicated cochlear 

implant (CI) surgery in Brazilian children. It 

included a sample size of 135 children with 

bilateral hearing loss (in the age range of 0 to 12 

years old). The sample was divided into two 

groups, group 1, patients who undergo to UNHS 

(102 children), and group 2 who didn't undergo 

UNHS, (33 children). The group who underwent 

UNHS was also subdivided into group 1 between 

children who passed (group A) and those who don’t 

pass (group B) at the screening. The groups were 

compared according to their ages at the three 

moments. The results of the study showed the 

initial treatment was to use hearing aids (HA) only 

for 128 children from the total sample because 6 of 

them were lost to follow-up and 1 had parents who 

chose not to use HA. Of these 128 patients, 67 had 

a poor response to the use of hearing aid and were 

evaluated by a multidisciplinary team (the 

remaining 61 had sufficient hearing gain and stayed 

with the HA). As for children who had a poor 

response to initial treatment (67 patients), one was 

considered a candidate for an auditory brainstem 

implant (ABI) and 66 for CI. Of these 66 patients, 

only 46 children performed CI surgery (38 had 

undergone UNHS who are they 30 don’t pass the 

hearing screening and 8 passed the hearing 

screening), (8 didn’t undergo UNHS; 9 were still 

awaiting surgery, 5 were lost to follow-up and 6 

had families who chose not to perform surgery).  

The study found also the median age for the whole 

sample (135 patients) at the first appointment was 

1.42 years, at the beginning of treatment 2.00 years, 

and at the cochlear implant surgery 2.83 years. 

Additionally, the median age for those who 

underwent UHNS at the first appointment was 12.5 

months, at the beginning of treatment was 22 

months, and at the CI was 33.5 months for these 

patients. Also, the results of those who don’t 

undergo UNHS were median age at the first 

appointment was 30 months, at the beginning of 

treatment was 39 months, and at the CI was 50 

months for these patients. As for groups (A and B), 

the median age among the 102 patients who 

underwent UNHS in the study’s sample, and passed 

the screening tests (group A) at the first visit was 

1.79 years, at the beginning of treatment was 2.66 

years, and at the CI was 3.58 years for these 

patients. Those who underwent UNHS and didn’t 

pass (group B) were median age at the first visit was 

0.83 years, at the beginning of treatment was 1.33 

years, and at the CI was 2.58 years for these 

patients. The results suggested to children who 

underwent UNHS were younger than those who 

didn't, at the three evaluated moments. In addition, 

children who passed the UNHS but were later 

diagnosed with hearing loss reached the first 

appointment and started treatment older than those 

who failed the tests (don’t pass UNHS).  

The study highlighted the importance of newborn 

hearing screening in all hospitals. Also, specialists 

who follow young children must be very alert to 

confirm whether children who fail to screen are 

properly referred and also if children who pass in 

UNHS end up showing signs of late-onset hearing 

loss. 

Another study conducted by (Philips, et al., (2009) 
(9) using a sample of 391 implanted children that 

were sorted into two groups (195 were early 

screened, 196 were late screened). Several 

characteristics were compared between the two 

groups to evaluate the effect of a newborn hearing 

screening program on the management and 

outcome of deaf children. The study found that 

children who were screened early had hearing loss 

detected on average at the age of 5 months, 

compared to children who were screened late, who 

had hearing loss detected on average at the age of 

14 months. Additionally, the study found that the 

mean age of implantation for early-screened 

children was 22 months, compared to 71 months for 

late-screened children, suggesting that late-

screened children were implanted 49 months later 

on average than early-screened children. 

Additionally, early screening and implantation are 

linked to improved speech intelligibility and 

auditory receptive abilities; as a result, children 
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who were evaluated early and subsequently 

received early intervention and implantation had 

better outcomes on categorical auditory 

performance and speech intelligibility rating tests, 

unlike late screened children. However, one 

limitation of this study is that the number of 

children in the sample was limited, reflecting a 

result that is not very convincing. 

Preschool hearing screening, newborn hearing 

screening (NHS) has become the standard of 

practice in hospitals worldwide which aims to 

detect infants with hearing loss as early as possible. 

A study conducted by (Yong et al., (2020) (10). The 

main purpose of the study was to review the school 

hearing screening programs applied around the 

world and identify research gaps that support 

school hearing screening. The study focused on 

reviewing 65 articles about hearing screening. The 

researchers selected the articles that included age 

groups screened, audiometric protocols, referral 

criteria, use of adjunct tests, presence of a rescreen 

protocol, estimates of hearing loss prevalence, 

sample size of children screened, screening test 

performance characteristics, and loss to follow-up. 

The data was collected and displayed on tables. 

After comparing and evaluating the data of the 65 

articles, the study concluded that school hearing 

screening was not obligatory except in a few 

regions around the world. In addition, there was no 

clear evidence that the testing hearing was 

performed or not. 

Moreover, most of the studies did not focus on the 

rescreening process. The study also concluded that 

the hearing screening protocols differ in respect of 

tests. Pure tone screening (0.5, 1, 2, and 4 kHz), 

otoscopy, and tympanometry were the most 

frequently used testing methods. The findings also 

stressed that there is an obvious loss of follow-up. 

Only eight studies out of forty-four stressed that 

follow-up ranges from 10% to 65%. The reasons 

behind such loss were due to the ignorance of the 

parents of its importance, the cost, and other minor 

reasons. Thus, the aim of this study was to trace 

back the previous studies that investigated school 

hearing screening programs around the world and 

highlighted the research gaps which support school 

hearing screening. 

 

3- Conclusion: 

This literature review’s purpose is to help the 

reader understand the impact of the implementation 

of hearing screening program. Many people often 

not realizing there the amount of benefit the hearing 

screening program offers. There has been much 

research and discussion conducted to determine the 

effect of implementing a hearing screening 

program. Most of the research found patients 

whose hearing loss is identified at an early stage 

and who receive early intervention have better 

outcomes than those with later detection and 

treatment. It is important to conduct more studies 

on the limitation and adverse of hearing screening 

programs. 

 

4- Acknowledgment: 

Praise be to God, prayer and peace be upon our 

Master Muhammad and his family and 

companions, to begin with, we would like to offer 

thanks to the eminent professors who have taught 

us beneficial knowledge and we have taken their 

credit after the first God ladders glory like, we 

thank Dr. Anas Seraj Dablool  the dean of  the 

college of science at Umm Alqura university the 

Holy Capital, which helped us a lot in the area of 

analysis results, ask God Almighty to gives him 

richly rewarded Amen, and we will never forget 

that we give thanks to our brothers Hamza Ukal the 

manager of primary health care in Alnawaria in 

Holy Capital and brother naif allehyani and the rest 

of the colleagues involved with me in the research 

and the managers of the four health centers on their 

efforts and fatigue in the service of patients and 

patient families and health centers to provide better 

health services for them and we ask God to give the 

best reward . 

We would love to offer this modest effort to all the 

faithful who wish to develop related health services 

to citizens and residents in the Holy Capital, ask 

God that we have been successful in the output of 

this business as desired Amen. 

 

5- Reference: 

1. World Health Organization, (2021): Hearing 

screening: considerations for implementation. 

2. Lieu, J. E., Kenna, M., Anne, S., & Davidson, 

L, (2020): Hearing loss in children: a 

review. Jama, 324(21), 2195-2205. 

3. Neumann, K., Mathmann, P., Chadha, S., 

Euler, H. A., & White, K. R, (2022): Newborn 

hearing screening benefits children, but global 

disparities persist. Journal of clinical 

medicine, 11(1), 271. 

4. Ruben, R. J, (2021): The history of pediatric 

and adult hearing screening. The 

Laryngoscope, 131, S1-S25. 

5. Brodie, K. D., David, A. P., Kriss, H., & Chan, 

D. K, (2022): Outcomes of an early childhood 

hearing screening program in a low-income 

setting. JAMA Otolaryngology–Head & Neck 

Surgery, 148(4), 326-332. 

6. van der Zee, R. B., Uilenburg, N. N., van der 

Ploeg, C. K. P., & Dirks, E, (2022): Prevalence 

of Hearing Loss in Dutch Newborns; Results of 

the Nationwide Well-Baby Newborn Hearing 



Impact of implanting  a hearing screening  program: Literature review                                                             Section A-Research paper 

 

Eur. Chem. Bull. 2023, 12(Regular Issue 02), 414–418  418 

Screening Program. Applied Sciences, 12(4), 

2035. 

7. Korver, A. M., Konings, S., Dekker, F. W., 

Beers, M., Wever, C. C., Frijns, J. H., 

Oudesluys Murphy, A. M., & DECIBEL 

Collaborative Study Group, for the. (2010). 

Newborn hearing screening vs later hearing 

screening and Developmental Outcomes in 

children with permanent childhood hearing 

impairment. JAMA, 304(15), 1701. 

https://doi.org/10.1001/jama.2010.1501. 

8. Faistauer, M., Silva, A. L., Dominguez, D. O. 

R., Bohn, R., Félix, T. M., Costa, S. S. D., & 

Rosito, L. P. S. (2022). Does universal newborn 

hearing screening impact the timing of deafness 

treatment?. Jornal de pediatria, 98(2), 147–154.  

9. Philips, B., Corthals, P., De Raeve, L., 

D'haenens, W., Maes, L., Bockstael, A., 

Keppler, H., Swinnen, F., De Vel, E., Vinck, B., 

& Dhooge, I. (2009). Impact of newborn 

hearing screening: comparing outcomes in 

pediatric cochlear implant users. The 

Laryngoscope, 119(5), 974–979. 

https://doi.org/10.1002/lary.20188 

10. Yong, M., Panth, N., McMahon, C. M., Thorne, 

P. R., & Emmett, S. D. (2020). How the world’s 

children hear: A narrative review of school 

hearing screening programs globally. 

about:blank
about:blank

