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Abstract
In low-income countries, children with hearing loss are identified late due to the absence of universal 
newborn hearing screening. In addition to speech-related disabilities, hearing impairment is a common 
yet neglected disability in developing countries like Nepal. Early detection, reliable diagnosis and 
timely intervention are crucial, as they significantly increase the chances of infants with hearing loss 
developing skills equivalent to their peers. In Nepal, the rate of institutional delivery is comparatively 
lower than routine vaccination coverage. Infant hearing screening at immunization centers can be an 
alternative to universal newborn hearing screening in countries with lower institutional delivery rates. 
Hospital for Children, Eye, ENT, and Rehabilitation Services at Bhaktapur, Nepal, has accumulated 
four years of experience implementing infant hearing screening programs at immunization centers. 
Through this perspective, we aim to highlight insights and lessons learned that can inform future 
initiatives and improve similar infant hearing screening programs.
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Introduction
The burden of hearing impairment is increasing and is amongst the top 20 global burdens of diseases [1]. According to the World Health 
Organization (WHO), 466 million person in the world have disabling hearing loss (DHL), including 34 million (7%) children [2]. A sig-
nificant majority of individuals with disabling hearing loss reside in low- and middle-income countries [2].

The National Population and Housing Census 2021 shows a significant proportion of hearing and speech-related disabilities in Nepal 
[3]. Studies have shown that at least one to six in 1000 newborns are affected by hearing impairment, with the burden higher in develop-
ing countries [4, 5]. Many developed countries have widely adopted universal newborn hearing screening (UNHS) for earlier identifi-
cation of hearing loss, earlier amplification, and earlier enrollment into early intervention services, and they have significantly improved 
developmental outcomes in early childhood [6-10]. Early identification of hearing loss, followed by timely and appropriate interventions, 
minimizes developmental delays and promotes communication, education, and social development [11]. Hearing screening programs for 
infants and young children can identify hearing loss at a very young age [11, 12]. People with hearing loss benefit from early identification, 
use of hearing aids, cochlear implants, and other assistive devices, captioning and sign language, and other forms of educational and so-
cial support [13]. Hearing loss that cannot be managed medically or surgically, can benefit from the early use of hearing aids and speech 
therapy. It is well-recognized that hearing health in early life is essential to speech and language development, cognition, socio-emotional 
development, and learning [14-22].

Without hearing screening, it is hard to know the time of hearing changes in the first months and years of the baby's life. Hearing loss 
is usually detected in developing countries when babies are two years and older or enrolled in schools. This detection after two years is 
late and gives little time for intervention of hearing loss, which is necessary for optimal speech/language development because, by that 
time, hearing loss becomes permanent. The most critical period for learning language is during the first three years of life when brain is 
rapidly developing [23].

There is no government policy, strategy, or guidance for newborn or infant hearing screening (IHS) in Nepal. UNHS, if practiced, may 
miss a significant number of newborns, as 79% of newborns are delivered in health institutions [24]. Secondly, the logistics for similar 
screening at the tertiary level birthing center (Paropakar Maternity and Women's Hospital, Thapathali, Kathmandu) was formidable in a 
pilot by Hospital for Children Eye, ENT, and Rehabilitation Services (CHEERS) between 2015 – 2017. Our review of record registers of 
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newborn hearing screening during those times showed that nearly 8% of 146 newborns were in a high-risk group and were referred for 
further evaluation. During phone follow-ups, the primary reason mentioned was that the family did not live nearby to visit again. Addi-
tionally, when counseled for further follow-up, they noted the absence of a nearby screening or diagnostic center.

In addition, the possible amniotic fluid and debris accumulation in the outer and middle ears may affect newborn hearing screening 
in the early post-natal period, giving false-positive results. It is suggested that screening tests are postponed until fluids are resorbed, i.e., 
48-96 hours after delivery [25]. In Nepal, most delivery cases are already discharged before this period, and newborn hearing screening 
may not be feasible after discharge because most live away from nearby centers or are unaware of its need. In addition, there is a lack of 
awareness and information about hearing screening among health workers in Nepal [26]. A study from rural USA also has revealed that 
the disparities in access to care among infants with parents from lower socioeconomic backgrounds and difficult geographical terrains 
increase the risk of delayed or missed follow-ups even after UNHS [27]. Routine hearing screening of infants attending immunization 
clinics by community health workers has been proven feasible and valuable for the early detection of hearing loss, as demonstrated in 
South Africa and Nigeria [28, 29].

In our experiences implementing IHS at five different immunization centers, from September 2020 to June 2024, we identified 101 
babies needing further hearing evaluation from the first 5,070 infants. Over half (53%, n=53) have undergone the auditory brainstem 
response (ABR) evaluation process. Among 53 undergoing ABR evaluation, 2 of them have unilateral hearing loss, and 10 have bilateral 
hearing loss and are under habilitation. This is a morale boost for our community-focused Otolaryngology team compared to our ear-
lier experience at the tertiary-level birthing center from 2015 to 2017. Though morale-boosting, there were some concerns during the 
implementation of the IHS program. However, despite these challenges, the initiative proved to be a significant step in promoting early 
detection of hearing issues among infants.

This perspective aims to provide key insights and lessons learned from our experience implementing the program, including the 
preparatory steps taken, the challenges encountered, and the strategies employed to address some of these obstacles. This viewpoint is 
intended to guide and enhance future efforts in developing or refining similar screening programs.

Infant Hearing Screening Program in Kathmandu Valley 
The CHEERS hospital initiated and implemented the IHS program. The Department of Otolaryngology at CHEERS acted as the IHS 

program's referral hub and diagnostic center. The immunization centers at Changunarayan Municipality Hospital, Bode Maternal and 
Child Health Clinic, Siddhi Memorial Hospital, and CHEERS in Bhaktapur district, along with Bajrabarahi Chapagaun Hospital in Lal-
itpur, served as centers for hearing screening.

Immunization Centers for Infant Hearing Screening
IHS is a multistep process; an infant needs multiple follow-ups before being diagnosed as normal or with hearing loss. Our own experi-
ences and studies have shown that loss to follow-up is one of the major challenges in hearing screening [28-30]. The infant with hearing 
loss may not be diagnosed and treated if not brought for follow-up screening.  

In Nepal, immunization is a priority one program and a successful public health program, with more than 90% of children fully im-
munized [31]. Under the National Immunization Program, infants are brought at least five times to complete the vaccination. This im-
munization center approach could be an alternative, as hearing screening may need multiple visits, and the same is true with vaccination 
to complete the vaccination schedule [31], as shown in Table 1.
Table 1: Expanded program on immunization schedule of Nepal

Vaccine Age of administration
BCG (Bacille Calmette-Guérin) Vaccine At birth or first contact with immunization Center
Pentavalent Vaccine [DPT (Diphtheria Pertussis Tetanus) HepB (Hepatitis B), 
and HiB (Hemophilus Influenza Type B)]

6, 10, and 14 weeks

OPV (Oral Polio Vaccine) 6, 10, and 14 weeks
PCV (Pneumococcal Conjugate Vaccine) 6, 10 weeks and 9 months
Rotavirus Vaccine 6 and 10 weeks
IPV (Injectable Polio Vaccine) 14 weeks
MR (Measles-Rubella) Vaccine 9 and 15 months
JE (Japanese Encephalitis) Vaccine 12 months

Health Workers for Infant Hearing Screening
Given Nepal's dire shortage of audiology professionals, a pragmatic ‘task shifting approach’ by training primary healthcare workers was 
started in 2017 as Community Ear Health Workers (CEHWs). The CEHWs are trained for three months under the Council for Technical 
Education and Vocational Training (CTEVT) accredited short course. The CEHW training course builds the capacity of community 
medical assistants (auxiliary health workers) or equivalent passed health workers from CTEVT, who are registered in the Nepal Health 
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Professional Council. They are trained for the identification and treatment of common ear diseases. Besides, they also screen hearing 
loss using an audiometer, refer cases, promote ear and hearing health, and help rehabilitate people with hearing impairment. The same 
cadet of health workers was trained for initial hearing screening using Transient Evoked Otoacoustic Emission (TEOAE) (GSI, Corti™).

Procedure for Infant Hearing Screening
This hearing screening is non-invasive, which takes approximately five minutes, is conducted in a soundproof room when the infant is 
calm or asleep. All Children below one year (≤ 12 months) brought to selected immunization centers are enrolled in our IHS program. 
The infants are sent for hearing screening before immunization. Based on their caretakers' or parents' interviews, they are categorized 
as high-risk or non-high-risk infants [32]. All infants whose screening cannot be done due to the presence of wax, vernix, or debris in 
the external auditory canal are provided with free medicines and advised to follow up the following week. The external auditory canal is 
cleared up and screened during their follow-up visit.

For non-high-risk infants, TEOAE screening is done first in the immunization clinic. If the infant passes the hearing screening on the 
first attempt, parents or caretakers are advised to remain vigilant about any potential hearing or speech-related concerns and are advised 
to consult as soon as possible. They are also advised to re-screen their children every 6-9 months until they reach the age of 3 years. If the 
first screening test is referred, repeat screening is done on the next visit at the same immunization clinic. If the infant passes the repeat 
screening, the parents or caretakers are advised to be vigilant as above. Suppose it is referred again in the repeat screening, then the infant 
is referred to our hospital for detailed evaluation by otolaryngologists and further diagnostic tests by certified Audiologists. The diagnos-
tic test includes evaluation using ABR and tympanometry. 

When a baby is categorized as a high-risk infant, irrespective of the first screening result at the immunization center, the baby is re-
ferred to our hospital for detailed evaluation by otolaryngologists and further diagnostic tests by certified Audiologists. 

Babies who do not pass detailed evaluation are advised further for surgical or non-surgical habilitation by the team of otolaryngolgists, 
audiologist, and speech-language pathologists. 

The detailed steps are shown below in the flowchart in Figure 1.

Non-high-risk infants High-risk infants

Infant Hearing Screening

TEOAE by Ear Health Worker 
at Immunization Center

TEOAE by Ear Health Worker 
at Immunization Center

PASS REFER PASS REFER

Repeat TEOAE by Ear Health Worker 
at Immunization Center

PASS REFER

Repeat TEOAE, Diagnostic Audiological Evaluation 
(ABR & Tympanometry) along with Otolaryngologist 

consultation at Specialty Ear Center

PASS REFER

Repeat TEOAE at 
18 – 24 months age

Intervention, Habilitation & 
Rehabilitation

Repeat TEOAE 
after 6 months

                                                    Figure 1: Flowchart for Infant Hearing Screening at Immunization Clinic
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Implementation Challenges
Steps taken in advance to enhance infant hearing screening experiences
Since this hearing screening initiative is the first of its kind at the immunization center, we anticipated some challenges. We tried the 
following approaches to enhance IHS experiences for infants, parents, and caretakers.

1) Hearing screening before immunization
Although the parents and caretakers brought their children for regular immunization, the vaccinators were trained to counsel parents 
and caretakers on the importance of hearing screening and required follow-up. The infants were first screened for hearing loss and im-
munized later, so their restlessness or cries after immunization did not hamper the hearing screening process.

2) Free services 
All infants brought for the immunization received free hearing screening services. They were also provided free medications or proce-
dures following ear check-ups during the screening process. Most infants required dewaxing medicine, followed by wax removal. Further, 
all the infants screened under our IHS program continue to get free ear and hearing services until they reach three years of age. 

3) Reduced steps for IHS users 
The parents coming for their child's immunization did not have to register for hearing screening. They just had to wait for their turns 
upon arrival at the immunization center for hearing screening. A separate soundproof room was designated for IHS. Infants requiring 
wax removal were also given priority during their follow-up visits. The infants requiring a second OAE screening or diagnostic ABR and 
tympanometry test also had their OPD Card ready by CEHWs after their first hearing screening so they could come directly for a second 
screening or diagnostic evaluation without needing to go through the registration counter or process. 

4) Orientation to the stakeholders 
As this program is new to most service providers, especially the immunization center staff, they need to be made aware of the impor-
tance of IHS and the impact of hearing loss. The parents' first contact persons are the immunization center staff. CEHW, Audiology and 
Speech-Language Pathologists, public health experts, and the ENT surgeon visited and oriented the vaccinators and the management 
team as duty bearers of all immunization centers before starting the screening program. 

5) Contact details of parents and caretakers for follow-up 
In UNHS, the core goal is "1-3-6," i.e., screened at 1-month, audiological evaluation completed by three months, and intervention at six 
months of age [32]. Similarly, IHS is also a multistep process needing multiple follow-ups before diagnosing the infant as either normal or 
with hearing loss. Whether in UNHS or IHS, literature has shown that one of the barriers to achieving the aim of hearing screening is the 
loss of follow-up [28-30, 33, 34]. In order to contact them for follow-up, we kept records of all available phone numbers (residential and 
different mobile numbers from different service providers) of the parents and caretakers during the initial ear check-up and counseling. 
Mobile telephone numbers helped track some defaulters in Nigeria [35].

6) Dedicated room, equipment, and staff for hearing screening 
We also built a separate soundproof room at five selected immunization clinics with support from the Embassy of Japan in Nepal under 
the Grant Assistance for Grassroots Human Security Projects fund [36]. The same fund also supported different screening and diagnostic 
equipment for hearing screening. These rooms and equipment were used exclusively for the IHS process. Similarly, we had four CEHWs 
for screening purposes, so there was no issue with human resources for screening purposes. Even though we only had one Audiology and 
Speech Language Pathologist, she always gave due preference to infants brought for hearing screening.

7) Health education to parents and caretakers of infants
The crucial part of IHS is to educate the right bearers, the parents and caretakers, about the importance of early hearing screening for 
their child. The vaccinators and CEHWs were trained and oriented to educate and counsel parents on the importance of vaccination and 
the need for follow-up visits. 

Challenges faced during the screening processes 
Despite the early preparation to conduct IHS at immunization centers, we encountered barriers during the implementation of the pro-
gram. 

A. Family level challenges
a. Working parents 
Some of the infants belonged to nuclear families, with both parents working and responding to phone calls that they could not bring 
their child for hearing screening follow-up. This could be due to only 60 days of fully paid 98 days of maternity leave as enshrined in the 
Labour Act 2017, which they can avail of before or after childbirth [37]. Still, most private employers do not provide maternity leave to 
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their employees, and women hesitate to ask [38]. They leave their infant to a caretaker who is not responsible for taking the infant to the 
health facility, which leads to the infant failing to show up for follow-up. 

b. Change in immunization centers 
Some of the parents were daily laborers. They are temporary settlers who have moved from place to place, failing to appear in one of our 
five immunization centers with IHS services in Kathmandu Valley. 

c. Lack of awareness among parents and caretakers
Nepal’s child health program focuses mostly on survival, vaccine-preventable diseases, nutrition, growth, and development [31]. The 
parents and caretakers perceive and prioritize the same and have minimal or no concern for hearing health. 

B. Community-level challenges 
Few families have associated hearing loss with stigma or negative beliefs, leading to a reluctance to seek screening or treatment. This has 
further delayed identification and intervention in at-risk children. 
 
C. Management level challenges
a. Change in vaccinators at immunization centers 
The transfer of vaccinators to other centers and the lack of handover of responsibilities from transferred personnel to new ones responsi-
ble for vaccination also induced a loss of follow-up of infants needing further screening. The culture of not handing over one's task during 
the transfer hindered our hearing screening services for various reasons.

b. Added responsibilities of vaccinators without any incentives 
IHS is a new concept that has yet to be endorsed by the government; personnel still need to be designated for this task. As we chose vac-
cinators to volunteer for this task, they sometimes complained about it as an added burden to their already overloaded work without any 
incentive. This might have led to a few infants missing their initial screening or follow-up. 

c. Shelf life of vaccines in routine immunization 
The Japanese Encephalitis vaccine is given at the age of one. It should be used entirely within one hour after the vial is opened and 
reconstituted. In such cases, the vaccinators choose to vaccinate the children first rather than send them for hearing screening as they 
do not want the vaccines wasted. This leads to an infant not cooperating with hearing screening after vaccination, eventually losing the 
opportunity to follow up after that period. 

d. IHS schedule
This program is solely dependent on CHEERS for its implementation. CHEERS provides the CEHW and required equipment every week, 
which misses the infants coming for immunization on the non-IHS day in an immunization center with multiple immunization days. 

D. COVID-19 pandemic 
Our immunization center-focused hearing screening activity started during the COVID-19 pandemic. The COVID-19 pandemic signifi-
cantly impacted the health systems' capacity to continue delivering essential health services, including routine immunization programs 
for children in Nepal [39]. The lockdown and restrictions deepened the economic crisis among working-class families, and some families 
reported to have migrated to their permanent homes from their temporary addresses in Kathmandu Valley. In due course, infants need-
ing follow-up services could not get them as the program was limited to immunization centers in Kathmandu Valley. In addition, the fear 
of contracting COVID-19, uncertainty about opening immunization centers during the pandemic, and lack of public transport decreased 
the childhood vaccination uptake in Nepal. Some parents reported shifting to another immunization center as it was nearer and safer to 
travel during COVID-19. Besides, the annual report of the Department of Health Services of Nepal also showed poorer immunization 
coverage during the pandemic [31]. Moreover, the parents and caretakers of infants needing follow-up visits following initial screening 
were adamant that they would visit after the COVID-19 pandemic. However, our record shows otherwise. 

Continued Efforts to Overcome Challenges 
1) Refresher and experience-sharing session 
A refresher and experience-sharing session were held at the beginning of 2023 to ensure that they were well-informed and equipped to 
provide the best counseling to parents of infants coming to the immunization. The experience-sharing session was fruitful for new vac-
cinators joining the health centers as they got oriented on IHS. The session helped vaccinators learn from each other's challenges. The 
vaccinators shared the social stigma related to hearing loss during the session.

2) Development of IEC materials 
Based on learnings from the implementation of the IHS program and experiences shared by CEHWS and vaccinators, IEC materials 
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have been developed to be displayed at immunization rooms about the importance of early infant hearing screening, receiving definitive 
diagnostic testing, and subsequent intervention. 

3) Orientation to Female Community Health Volunteers 
In Nepal, Female Community Health Volunteers are integral to many community-based health programs focused on maternal and child 
health services [31]. Their roles are instrumental in linking mothers, families, and communities to periphery-level health facilities. We 
also have oriented these household roaming volunteers to improve IHS uptake and follow-up care. 

4) Periodic visits of Consultant Audiologist and Speech-Language Pathologists and Otolaryngologists to Immunization Centers 
In an effort to enhance the IHS program, consultant Audiologists, Speech-Language Pathologists, and Otolaryngologists frequently vis-
ited hearing screening activities at immunization centers. In addition to supervising and monitoring these activities, these professionals 
can positively impact vaccinators, health workers, parents, and caretakers involved in the program.

Their presence at these centers can influence vaccinators and health workers to maintain their commitment to the IHS program. 
Furthermore, they can be crucial in encouraging parents and caretakers to adhere to the screening and follow-up processes. In Nepali 
communities, these professionals hold high social and clinical status due to their extensive medical education and role in diagnosing 
and treating conditions. This status enables them to effectively communicate the importance of hearing health and the benefits of early 
detection and intervention.

Recommendation
Hearing screening is a fundamental right for all infants and should be accessible at every immunization center. Training and equipping 
these centers to conduct OAE examinations can ensure universal access to IHS, even for infants who visit on non-IHS days. Additionally, 
providing incentives can motivate vaccinators, who already have many responsibilities.

Literature also recommends involving health workers such as physicians, pediatricians, other medical professionals, and public health 
personnel to strengthen hearing screening and improve follow-up care [40-45]. Moreover, there is a critical need for enhanced health 
education and awareness campaigns to increase understanding of hearing health among parents and caretakers. This will help them in-
ternalize its significance in the context of quality of life. An implementation study to formulate the best way to universalize the IHS would 
provide a tangible way to overcome the barriers of IHS.

Conclusion
Our initial experiences highlight the need for further studies to identify barriers and facilitators in implementing IHS programs. Addi-
tionally, understanding the roles of duty bearers and right holders is crucial for the program's success. Parents and caretakers share equal 
responsibility for the hearing health of their children alongside other stakeholders. In resource-limited settings like Nepal, immunization 
centers can play a vital role in the early identification of children with hearing problems. 

Active participation from health facility management committees and vaccinators could enhance the screening program, which 
requires extended follow-ups and multiple visits. Government mandates, coordination, or integration of the IHS and immunization 
programs and incentives for vaccinators involved in screening can streamline screening and follow-up activities. A multidisciplinary 
approach involving healthcare experts, public policy decision-makers, health educators, and community engagement is imperative for 
successfully implementing an IHS program.
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