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Hearing loss is the most common birth defect and occurs in approximately 
3 out of 1,000 infants. The Joint Committee on Infant Hearing (JCIH) was 
established 30 years ago to explore the complexities of hearing loss and its effect 
on child development. Delay of hearing loss detection and intervention can lead 
to impaired cognitive development, speech and language delay. In 1972, the 
JCIH recommended newborn hearing screens in high-risk infants. This criteria 
was further modified over the years to follow. In 1994 the JCIH recommended 
universal newborn hearing screening (UNHS) prior to hospital discharge for all 
infants. However, it was not approved by the US Preventive Services- Task Force 
until 2000, due to insufficient evidence favoring UNHS. The UNHS program 
was passed in 2001 in the state of Pennsylvania. These newborns receive their 
initial hearing screen prior to discharge. If they do not pass this screening, it is 
recommended that they will receive a follow up as an outpatient within the first 
30 days of life. 1 The goal is for diagnosis of hearing loss to be made within the 
first 3 months of life and intervention prior to 6 months of age. 1-4

Since the integration of the UNHS there has been dramatic improvement 
of	 early	 identification	 of	 children	 with	 hearing	 loss,	 as	 approximately	 50%	 of	
newborns with hearing loss have no known risk factors. 5 Prior to UNHS, the 
average age of suspicion of hearing loss was 18.8 months, with confirmation at 26 
months and hearing aids at 30 months. With the early implementation of UNHS 
the age of intervention has decreased to 6 months and in Colorado, the average 
age for hearing aids was 5 weeks. 3,6,7 This earlier intervention with hearing aids, 
bone anchored hearing devices or cochlear implants, has decreased the amount of 
speech and language delay and improved cognitive development. 8 4,6,9,10

A recommended method for UNHS testing is a 2 stage screening protocol. 
First otoacoustic emission (OAE) test is performed. This test evaluates the 
peripheral auditory systems function, especially the cochlea. Low intensity sounds 
are produced by the outer hair cells. When performing OAE small microphones 
are placed in the external auditory canal and a series of clicks are used to elicit 
the response. If the patient passes this test, no further intervention or follow up is 
required. If they fail, repeat OAE’s are performed, often after discharge from the 
hospital. If they continue to fail, then an automated auditory brainstem response 
(ABR) test is recommended. 1 

In ABR, transient acoustic stimuli is generated and detected with surface 
electrodes that are placed near the ears. If they pass this test no follow up is 
required, however if they fail, then outpatient audiology follow up is recommended 
for repeat testing. 5 Both of these screening tools have been shown to accurately 
diagnose moderate to profound sensorineural hearing loss (SNHL). 2,4
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Despite the success of the UNHS, there are some drawbacks to the screening 
system. It can produce a large number of false-positive results and provoke 
unwarranted	anxiety	in	parents.	It	has	been	reported	to	be	up	to	30%	if	it	is	a	one	
step	program	using	only	TEOAE,	and	decreases	to	<1%	if	the	two	step	process	
is used. For both ABR and TEOAE, motion artifact, lack of standardization 
and operator-dependence are significant limitations. Patients who have this test 
performed while sleeping and in quiet rooms may have a more accurate test. 2,12

There is also a group of patients who have hearing loss, despite passing the 
UNHS. 11,13,14 This population has not been very well studied; there are currently 
no strategies to detect hearing loss in these patients. Hence these patients have a 
later diagnosis of hearing loss, leading to a later intervention and increased speech/
language delay, and cognitive/social skill impairment. 8 We hypothesize that these 
patients can be separated into four categories: progressive/acquired hearing loss, 
false negative screening, false interpretation of screening by the operator, and 
miscommunication/misinterpretation of results given to the family. 12

There have been a few studies that have evaluated patients who initially 
fail the UNHS and are then found to have hearing loss. Johnson et al, reviewed 
the results of 1317 ears of patients who initially failed the OAE and then passed 
the ABR. These patients were reevaluated at 9 months, and 30 ears (21 patients) 
were identified as having permanent hearing loss. Seventy-seven percent had mild 
hearing loss. 11 Mild hearing loss may often be missed during UNHS because the 
primary goal of the UNHS was to identify infants with moderate to profound 
hearing loss, and equipment that is tailored for this objective. 2,4,12

Furthermore, a recent study performed by Young, discussed the limitations of 
UNHS in patients with profound hearing loss who required cochlear implantation. 
Two groups were analyzed: patients with implants prior to the UNHS mandate 
and those after the mandate. Of the 108 children in the post-mandate group 
33%	had	passed	the	UNHS.	They	found	that	the	average	age	of	implantation	for	
these patients was the same between the premandate group and patients in the 
postmandate group that passed the UNHS. These patients were implanted at an 
average age of 2.6 years, compared to 1.7 years in patients that failed the UNHS. 
13 Similarly, Wiechbold et al, performed a retrospective chart review of 105 
children with bilateral moderate to profound postnatal hearing loss, and found that 
23(22%)	patients	initially	passed	their	UNHS.	14

Trained audiologists are usually not the ones administering the UNHS. 
It is usually performed by a variety of individuals, floor nurses, volunteers, or 
patient care technicians, who are not experienced audiologists. 10,17 The amount of 
training that is received by the staff is variable and may not always be adequate. 
This may lead to incorrect performance of the test, as well as misinterpretation of 
the results. If these results are not adequately documented or interpreted, then they 
may be relayed to the parents incorrectly. Additionally, given the overwhelming 
experience of hospital childbirth, parents may often overlook the hearing screen 
results or not fully understand the results. 
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UNHS can also produce false negative results. For instance patients with 
auditory neuropathy spectrum disorder (ANSD) may initially go undiagnosed 
with hearing loss. They may have normal hearing, however their word recognition 
is poorer than expected and their acoustic reflexes both ipsilateral and bilateral are 
either absent or elevated. These children may also have normal cochlear function 
but a neural hearing loss. Therefore they can have a normal OAE, but abnormal 
ABR. 18 If an ABR is not performed in these patients, then they may be diagnosed 
at a later date. There is a higher incidence of NICU graduates with ANSD. Current 
recommendations are that NICU babies be screened with ABR only as neural 
hearing loss may be missed with OAE screen.

Patients with an enlarged vestibular aqueduct are reported to have hearing 
impairments that can be fluctuant and progressive. 19 It can occur in a stepwise 
onset or suddenly and triggered by the Valsalva maneuver, minor head trauma, 
increased barometric pressure (scuba diving), jogging or even common colds. 20 
Sensorineural hearing loss (SNHL) onset can range from birth to adolescence, but 
is mostly noted in the first few years of life. 21 22 

Furthermore, patients with acquired etiology, prematurity, ICU, ototoxic 
medications and peri- and postnatal infections (eg. Cytomegalovirus - CMV), 
may present at a later date. Their ototoxic effects may have started to take place 
after the newborn hearing screen was already performed. In these cases patients 
may have been born with normal hearing at birth and at the time of the test. For 
instance,	the	incidence	of	CMV	is	0.2-2.2%	for	live	newborns.	23 Approximately 
30-50%	of	which	have	clinically	apparent	SNHL	at	birth.	23, 24  Onset of hearing 
loss in patients with CMV can be immediate or delayed with variable severity. 23, 24 

Because the UNHS has been seen as a highly effective screening tool, patients 
with hearing loss despite passing may be overlooked. Parents, pediatricians and 
family physicians may have a false sense of security from a normal hearing screen 
that they may overlook signs of hearing loss. The rate of referrals from parental/
subjective concerns is the usually the highest, most likely because parents often 
will compare the development of siblings and other children in their environment 
on a more frequent basis, and they are directly affected by the consequences 
of the hearing loss. 14 Failed school hearing screens were also very useful in 
determining patients with hearing loss. However most of these screening are 
performed in preschool, kindergarten or first grade. Therefore these patients are 
still being diagnosed and managed at a later date. They are not benefiting from 
early intervention, one of the major goals set by the JCIH.

Additional screens after the newborn period remains to be investigated. 
Costs and the utility of screening results have to be considered prior to universal 
implementation of such programs. Currently most schools have a screening 
system in the beginning of each year starting in preschool. However this would 
mean that children could potentially go undiagnosed until they are 4 years of 
age. This would defeat the goal of early intervention that was proposed by the 
JCIH. An earlier screen at the 3 months well visit is currently being studied in our 
institution. We hope that this will help to identify the remainder of the hearing 
loss population and provide hearing supplementation for them. We also believe 
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that it is important to standardize the OAE and ABR equipment used for the 
screening infants across the nation. Along with standardizing the equipment we 
feel it is important to also have a regimented training program for anyone that is 
to administer the test, so that they understand how to not only perform the test, but 
how to interpret the results and discuss the results with the family. 
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