ENDORSEMENT OF
UNIVERSAL NEWBORN HEARING SCREENING (UNHS)
IN ALBERTA
An ACSLPA Position Statement sets out the official position or stand of the College on an issue or matter that is significant not only to the professions of speech-language pathology and/
or audiology, but also to outside agencies or groups. It is recommended that the practice of
College members will be consistent with Position Statements.

EXECUTIVE SUMMARY
Hearing loss is one of the most common major conditions present at birth and occurs more
frequently than any other condition that can be, or is currently, screened at birth. The Alberta
Health and Wellness newborn metabolic screening program was recently expanded to screen
for 17 metabolic conditions in newborns, yet none of these conditions has a prevalence
exceeding one in 3000 births. The prevalence of hearing loss in newborns and infants ranges
from one to six per 1000 live births.
Left undetected, hearing impairments in infants can negatively affect speech and language
acquisition, development of reading and writing skills and academic achievement, as well as
social and emotional development. Early identification of hearing loss followed by timely and
appropriate intervention can significantly reduce and even eliminate the negative consequences
of hearing loss for the individual, the family and society.
Universal newborn hearing screening (UNHS) is a recommended strategy for identifying infants
born with a hearing loss soon after birth. Early identification allows for earlier intervention,
which can enhance a hearing impaired child's speech, language and social development. An
accurate and objective hearing screening test on a newborn can be completed in less than five
minutes; the typical quoted cost is about $35 CAD per screened infant. Every case of
unidentified hearing loss has been estimated to cost taxpayers $1 million CAD. The costs of
screening are directly offset by reduced expenditures on special education and support
programs.
An increasing number of European countries have UNHS or are in the process of implementing
UNHS as a standard practice for newborn health care. In the United States, 40 states have
legislated newborn hearing screening programs and five states have voluntary programs with a
targeted screening rate of 95%. Unfortunately, there is not a systematic approach to early
identification, diagnosis and management of hearing loss in children in every province in
Canada. Although some routine hearing screening is practiced in every province, it has not
been universally established.
A 2001–2004 pilot UNHS program in four Alberta health regions (Mistihia/Peace Country,
Palliser, Chinook and Calgary) indicated that four in every 1000 screened infants were
identified with a potential hearing loss. Government funding for the UNHS program did not
continue beyond the pilot project period. However, based on the success of the program, some
health regions have voluntarily continued the program.
Recognizing the benefits of UNHS to all Albertans, the Alberta College of Speech-Language
Pathologists and Audiologists (ACSLPA) strongly recommends the establishment and
maintenance of an integrated and consistent UNHS program in Alberta. ACSLPA supports the
recommendations of the Canadian Association of Audiologists (CAA), the Canadian
Association of Speech-Language Pathologists and Audiologists (CASLPA), the Hearing
Foundation of Canada, the American Joint Committee on Infant Hearing, the American

Academy of Pediatrics and the National Institutes of Health in developing and maintaining UNHS
programs that enable confirmation of hearing loss by three months of age, and enrolment in a
family-centered intervention program by six months of age.
NEWBORN AND INFANT HEARING: THE ISSUE
INTRODUCTION
Hearing impairment is defined as a permanent bilateral or unilateral hearing loss of any degree
that is sensory, neural or conductive in origin.1 Permanent bilateral hearing impairment in early
childhood often negatively influences the development of speech, language, cognitive and
psychosocial skills and, subsequently, literacy and academic achievement. The adverse affects
of hearing loss on language and cognitive development, as well as psychosocial behaviour, are
well established.2,3,4,5 Hearing impairment places severe limitations on educational and
economic pursuits essential to achieving a positive quality of life. 6
In addition to the loss of localization abilities and poor communication skills in the presence of
background noise, studies have suggested that early-onset severe unilateral (i.e. hearing loss in
one ear) sensorineural hearing impairment (USNHI) in children is also associated with significant
deficits in auditory and psycholinguistic skills and school performance.7,8,9 According to Lieu,10 a
literature search from 1966 to 2003 revealed a 22-35% failure rate of one grade in school for
children with USNHI; 12-41% of these children received educational assistance.
RATIONALE
The urgency of securing language input for an infant born with any degree of hearing loss is the
impetus for hearing screening programs.11 Screening infants identified as high risk for hearing
loss is an important preliminary step; however, two-thirds of all children born with permanent
congenital hearing impairment (PCHI) are in the well-baby population12 and do not have any
other handicapping conditions.
Newborn and infant hearing screening programs provide the opportunity for timely intervention
and early auditory stimulation. Hearing screening programs lower the age of hearing loss
identification, reduce the age of initiation of intervention, and produce significantly improved
outcomes for both the child and family.3,13,14 Universal newborn and infant screening is best
complemented by a system of ongoing surveillance throughout infancy and early childhood 1,15 to
ensure that progressive, late onset and acquired hearing losses are also identified as early as
possible.16
Although identification of hearing loss through screening is only the first step toward delivering
services to infants with hearing loss, it provides the thrust for the implementation and
maintenance of diagnostic, intervention and management components of early hearing detection
and intervention programs. “Only through comprehensive identification will the need for early
intervention programs be realized.”17 Overall, the literature indicates that in the absence of
systematic screening, the detection, confirmation, diagnosis and management of hearing
impairment is significantly delayed. The impetus to screen while in hospital is intended to
prevent the loss of infants to follow-up after discharge due to compliance (e.g. low priority or
parental concern) and other factors (e.g. travel in rural areas).
PREVALENCE
Hearing loss is one of the most common major conditions present at birth and occurs more
frequently than any other condition (e.g. phenylketonuria, hypothyroidism) that can be, or is
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currently being, screened.18 The prevalence of hearing loss in newborns and infants ranges
from one to six per 1000 live births,19,20,21 depending on the threshold of permanent hearing
impairment used.22,23,24,25 In children with high risk factors such as prematurity, severe
hyperbilirubinemia or congenital craniofacial defects, the prevalence of hearing loss can be as
high as 10 per 1000 live births.26,27 The neonatal intensive care unit (NICU) population has a 10
to 20 times higher risk of having permanent congenital hearing impairment than the well-baby
population.28 It is estimated that there are up to 1100 new cases of hearing loss in newborns
annually in Canada,24 with some researchers placing the figure closer to 2000.29
The Alberta Health and Wellness newborn metabolic screening program was recently expanded
to screen for 17 metabolic conditions in newborns.30 None of these conditions has a prevalence
exceeding one in 3000 births, compared to the prevalence of hearing loss in infants, which is
two to three in 1000 births. The Alberta UNHS Pilot Project Program found prevalence for
hearing loss in Alberta infants of four in 1000 screened.31 Given an annual birth rate of 44,661
in Alberta,32 an estimated 88 to 179 newborns with hearing impairment would be identified per
year, based on prevalence rates of two to four per 1000 live births.
Alberta became the first province in Canada to provide universal screening for the identification
of cystic fibrosis, which occurs in one in 3300 live births in Alberta. Cystic fibrosis does not have
a cure, but early identification will ultimately provide the affected individual with a better quality of
life.33,30 Early identification of congenital or chronic hearing impairment is similarly a quality of
life issue. It is identifiable at an early asymptomatic stage, and can be medically treated and/or
habilitated with amplification and behavioural therapy.
BENEFITS OF EARLY IDENTIFICATION
There is growing evidence-based consensus that UNHS and appropriate follow-up services will
improve hearing and communication development in children. 5,24
Early identification of hearing loss can significantly reduce the negative consequences of
hearing loss for the individual, the family and society.4,34,35,36 Theoretical research on auditory
and cognitive plasticity has suggested that early auditory stimulation is most effective for
developing a child’s auditory and cognitive potential.2 Research found that the most significant
factor in ultimate levels of language achievement is the timing of intervention. Intervention was
found to be much more effective when initiated in the first six months of life for Colorado infants
born in hospitals with UNHS compared to those without UNHS.4,25 Recent international research
from the United Kingdom also confirms the significant impact of early identification (i.e. by nine
months of age) on language skills at age eight.5 UNHS results in a median age of diagnosis of
hearing loss of less than three months.23
Hearing loss will affect a child’s understanding and use of language, depending on the severity
and the timing of the onset of the impairment. Longitudinal studies are starting to be published
on language development in early-identified infants. Studies investigating speech (articulation)
development have not found significant differences between early- and later-diagnosed hearing
loss in school-age children, but the language development differences continue to be noted into
school age,5 indicating more impact on language development than speech development in
children identified through UNHS programs.
Early language development provides the foundation for the development of reading and writing
skills.37 Children who are deaf or hard of hearing not only do not have adequate access to the
spoken word or phonological code, which is necessary for sound-letter association in reading
the written word at an early age, but they also may not participate in the same literacy
experiences as those children who have normal hearing. For example, a parent may not read to
the child due to lack of positive feedback from the child, may not be comfortable signing while
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reading, or may not be able to establish visual contact with the child while reading.38
Between 40-75% of preschoolers with early language impairment will have reading difficulties
later.39 According to the Edmonton Public School Board, many children who are deaf or hard of
hearing often learn to read and write while simultaneously learning their first language, and do
not have the same foundation established by the time they start school as children with normal
hearing. They suggested that children who are deaf or hard of hearing might not develop
independent reading strategies (e.g. self-questioning, summarizing the main idea, predicting
what text will follow, constructing representational images, etc.). Gallaudet University followed
children over a 30-year period, and found that half of the children with hearing loss graduated
from high school with a fourth grade reading level or less.40 Early identification of hearingimpaired children and early intervention to begin teaching them symbolic language can be
paramount for later achievement.41

The benefit of early identification of hearing loss to hearing impaired children, their families and
our society has been resolved in professional, academic and research communities. Research
has demonstrated that early identification and intervention for hearing impairment positively
influences auditory cortical development. Benefits to speech, language, social, emotional,
literacy and cognitive development have also been measured. Like all modern research
endeavors involving human participants, research in this area continues to progress within the
appropriate limitations of ethical practice. The prospective randomized controlled trials,
considered a research “gold standard”, are often difficult or impossible to complete in this
context given the ethical implications. Their absence in this area does not negate the significant
research that has been done.
Auditory research supports evidence that suggests that a shorter duration of deafness prior to
cochlear implantation improves the likelihood of normal cortical development and, consequently,
the normal development of language skills in children. Researchers found that auditory
stimulation is required in order for the auditory system to mature in children with cochlear
implants. The P1 peak of the cortical-evoked potentials showed latency changes shortening to
the adult values with increased exposure to sound for cochlear-implanted children. In a crosssectional group study, auditory cortical-evoked potentials matured following the same rate as
normal hearing children, even after a long period of auditory deprivation.42 However,
longitudinal examination of a few cochlear implant children found that P1 latencies for implanted
children tended to be prolonged and did not approach normal values at their maturational
completion. Therefore, the impact of cochlear implantation may be limited by the age of onset
and duration of deafness.43 These auditory cortical plasticity findings support early identification
of hearing loss.
SUPPORT FOR NEWBORN HEARING SCREENING PROGRAMS
Technological advances enabling easier and more cost-effective identification, and growing
research evidence of the importance and benefits of early intervention for hearing loss, have
resulted in a substantial increase in newborn hearing screening in Canada,24 the United States44
and the United Kingdom.20 Approximately 1,700 newborns are screened each day in the United
Kingdom,45 and approximately 600 per year are identified as having a bilateral hearing loss.
An increasing number of European countries have UNHS or are in the process of implementing
UNHS as standard practice for newborn health-care.20,46,47 Development and implementation of
sophisticated physiological hearing screening techniques has contributed to the feasibility of
UNHS in many different countries.15
Support for UNHS, early diagnosis and early intervention is growing steadily as the identification
of hearing loss in newborns improves through the development of rapid, valid, reliable and cost4

effective technology based on the use of objective physiological measures.23 An accurate and
objective hearing screening test on a newborn can be completed in less than five minutes. The
instrumentation is portable, simple to operate, and the screening “pass” or “fail” determination is
made automatically.
False positive outcomes have been reported as less than 2% in successful UNHS programs in
the United States.23,48 Forty states with legislated newborn hearing screening programs and five
states with voluntary programs targeted a screening rate of 95%.49 In 2005, 92.8% of these
newborns had newborn hearing screening.50 However, almost half of the newborns who fail the
screen do not have appropriate follow-up to confirm the presence of hearing loss and/or initiate
early intervention services.27
Canadian researchers support the importance of identification of hearing impairment and early
intervention as the goal of UNHS. Hyde reported that universal screening lowers the age of
diagnosis, which leads to earlier intervention and earlier access to hearing.24 The Canadian
Working Group on Childhood Hearing (CWGCH) has recommended that the link between
screening and improved speech and language development should not be the only justification
for UNHS, as all children should have the basic right to hear and access resources to facilitate
hearing.23
Durieux-Smith and Whittingham demonstrated that Ontario children systematically screened in
infancy are diagnosed by six months of age.51 American research has shown that children with
bilateral hearing loss who are not screened are generally identified by 2.5 years of age.
Children with USNHI are not typically identified until they reach school age. The average age of
identification of a USNHI of any degree (e.g. mild to profound) ranges from four years-11
months52 to 8.78 years.9 “Twenty percent of USNHI are identified at three to four years of
age; 50% at five to six years of age; and another 20% at seven to eight years of age8." These
statistics are likely similar for Canada. "Newborn hearing screening accounted for 26.7% of all
children identified before six years of age and 10% of all identifications. The percentage of
children identified this way is likely to increase with implementation of universal newborn hearing
screening programs.”52
Canadian federal funding allocated to early childhood development was reported in the First
Ministers Communiqué, dated September 11, 2000.53 The Early Childhood Development
Agreement earmarked a large portion of the social transfer of federal monies to the provinces
specifically for the purpose of early childhood development in four key areas: services to
expectant parents, new parents and infants; parenting supports and parenting skills programs;
quality programming in childcare settings; and community capacity-building to effectively plan
with government and non-government partners. The federal government pledged to continue
that agreement to 2013. In 2007, Ontario received just under $200 million in funding and Alberta
received more than $50 million. None of this money was earmarked for UNHS in either
province.
COST
Based on recent extensive data from the United States, direct costs per diagnosed case are
comparable to those for other screened congenital anomalies. The typically-quoted cost of
about $35 CAD per screened infant is higher than for blood tests, but because of the much
higher incidence rate for hearing loss, the typical cost per identified case ($14,400 CAD) is much
lower than for screening for phenylketonuria ($60,750 CAD)16 and cystic fibrosis ($15,435 US).54
In addition, the costs of screening are directly offset by reduced expenditures on special
education and support programs.16,18 Other studies have investigated the cost of one- and twostage screenings using auditory brainstem response (ABR) and otoacoustic emission (OAE)
testing.23 According to the Alberta Health and Wellness Synthesis Report, "health economists
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… found that the one-stage automated auditory brainstem response (AABR) is the cost effective
alternative to the one-stage automated otoacoustic emissions (AOAE) protocol. The two-stage
protocol (involving initial screen with AOAE and repeat screen with AABR) was more effective
(better specificity >97%), but at a higher expected cost compared to the one-stage AABR."55
From a financial point of view, every case of unidentified hearing loss has been estimated to
cost taxpayers $1 million dollars CAD.56 While a UNHS program is not considered cost-effective
in the first year, net savings are projected by the fourth year, which would ultimately save
taxpayers $7 billion in one generation.57
NEWBORN AND INFANT HEARING SCREENING IN CANADA
Hyde estimated that two to three in 1000 infants have congenital hearing loss that merits early
detection.24 Based on the 352,848 babies born in one year in Canada from July 1, 2006 to June
30, 2007,32 it can be estimated that anywhere from 1000 to 1400 newborns will have some
degree of congenital hearing loss. According to Statistics Canada, preliminary figures show that
44,661 babies were born in Alberta in the same time period noted above, accounting for almost
13% of all the babies born in Canada.
Brown reported that Canada lagged behind Europe and the United States in UNHS programs.29
The Canadian Academy of Audiology (CAA) and the Canadian Association of Speech-Language
Pathologists and Audiologists (CASLPA) developed a position statement16 which stated that
universal infant hearing programs are an important step in ensuring the hearing health of
Canadians.
Unfortunately, there is no systematic approach to early identification, diagnosis and
management of hearing loss in children in all provinces in Canada. A Canadian research survey
of birthing hospitals in Canada in 2000 indicated that only 10% of the hospitals that responded
reported some kind of hearing screening activity.58 The majority of the hearing screening
programs screened only infants who fit certain high-risk criteria; however, studies have found
that approximately 50% of newborns with hearing loss do not have high risk factors.29 Since
Health Canada established CWGCH in 2000, infant hearing screening programs are on the rise
in Canada. Loss to follow-up is the largest limiting factor of UNHS in Canada.23
The Newborn Screening in Canada Status Report through the Canadian Organization for Rare
Disorders (CORD) synthesized provincial activity and legal requirements for all types of newborn
screening including hearing.59 CORD’s findings illustrated an array of various screening
activities depending on the province. Although there is some routine hearing screening
practiced in every province, it is not universally established. The current status of infant hearing
screening in all other provinces and territories in Canada is summarized in the following chart
(see next page).
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Province/Territory
British Columbia

Saskatchewan

Manitoba

Ontario

Quebec

New Brunswick
Nova Scotia

Prince Edward
Island
Newfoundland
Labrador

Northwest
Territories
Yukon
Nunavut

Newborn Hearing Screening Status
British Columbia implemented screening for babies in the NICU with
stays over 48 hours in 2007, and started a phased implementation of
screening well babies in October 2007. It was planned that by the end of
2008, all babies in the province will be screened.
There is a pilot proposal for UNHS for the Saskatoon health region only.
Some high-risk screening is currently conducted in the Saskatoon health
region in coordination with NICU neonatologists, but there is no
consistent special care nursery screening, or UNHS in Saskatchewan.
Manitoba does not have a provincial-wide program in place. There is
UNHS with limited funding based out of only two regional health
authorities, which started as pilot projects. A home-based preschool aural
rehabilitation program is offered through one regional health authority.
Since implementation in 2002, the Ontario Infant Hearing Program (IHP)
has offered hearing screening to newborns in all birthing hospitals. The
IHP provides universal newborn hearing screening, surveillance for those
at risk for developing hearing impairment in early childhood, audiology
assessment, hearing aid selection and follow-up audiology visits and
communication/language development services for children identified with
permanent hearing impairment until Grade 1 entry. Implementation of a
remote computer system has begun that will enable an audiologist to
perform diagnostic ABR, from an urban centre, in locations where there is
no audiologist available.
The Ministry of Health mandated the Public Health Institute of Quebec to
draft a recommendation concerning newborn hearing screening. The
Expert committee filed a recommendation for UNHS and early
intervention to the Minister and will be reported on the L'Institut National
de Santé Publique du Québec (INSQP) website (www.inspq.qc.ca) in the
near future. The Minister's response is unknown at present time. Other
statistics reported were as follows:

57% of births occur in centres offering some form of newborn
hearing screening.

36% of birthing centres offer newborn hearing screening.

9.1% of births occur in birthing centres offering universal screening.

47.9% of births occur in birthing centres offering selective screening.
UNHS has operated in each of the New Brunswick health authorities
since 2002.
Nova Scotia’s “A Sound Start Campaign” program was to be
implemented in 2007 in all 10 birthing centres. Programs in eight
hospitals were expanded in 2007, and the remainder targeted for early
2008.
The two hospitals that provide obstetrical service have provided UNHS
programs since 2005.
The Canadian Hard of Hearing Association in Newfoundland and
Labrador raised funds for screening equipment to run a UNHS program
without support from their provincial government. This program began
approximately six to seven years ago. UNHS now exists in eight of the 11
birthing hospitals in the province, and 3 other hospitals perform high-risk
screenings with the intention of implementing UNHS in the near future.
UNHS has been provided since 2004 for babies in Yellowknife and Inuvik
with a screening goal of 95%.
UNHS has been provided in Whitehorse since 2002. The program is a
joint project by Health and Social Services Hearing Services and the
Whitehorse General Hospital.
Since there are no birthing hospitals in Nunavut, expectant mothers are
flown to the nearest province or territory. Therefore, it is dependent on
the birth hospital as to whether or not a baby’s hearing is screened.
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NEWBORN AND INFANT HEARING SCREENING IN ALBERTA
Hearing loss in half of affected infants is of unknown etiology and is not identified by the use of a
comprehensive list or high risk register.16 Targeting “high risk” populations has also proven
ineffective in the province of Alberta. The Alberta UNHS Project reported that, in 1998, only
eight out of a potential 227 hearing impaired children were identified between birth and three
years of age.60 Prior to Spring 2001, only two of the province's birthing hospitals offered
screening programs and only infants identified as high risk were screened.
In Spring 2000, a team of researchers from the University of Calgary were awarded a grant
through the Alberta Health and Wellness Innovation Fund to implement and assess the efficacy
of UNHS in Alberta. The Palliser, Mistahia (which became Peace Country), Chinook and
Calgary health regions participated in the project.
Screening began in Spring 2001. The
Alberta UNHS Project used a two-stage, two-technology approach. Stage one involved OAE
screening of all infants with a hand-held device. If normal hearing was not confirmed, the infant
was flagged for follow-up screening. This second screening was completed with the same
equipment. If normal hearing was not confirmed on this second screening, the infant was tested
with AABR either in the hospital or in a regional outpatient facility. When responses were not
obtained within the normal limits, the infant was then referred for further evaluation. This
technique was intended to provide the lowest or most accurate “refer” rate.
Statistics to March 31, 2003 indicated that 14,348 newborns were screened in the pilot project,
with 82 referred for diagnostic testing and 49 confirmed as having hearing loss. 60 All 49
newborns received early intervention and/or medical treatment, with one receiving a cochlear
implant at less than one year of age.61 Preliminary results demonstrated that UNHS can be
delivered in a timely and cost-effective manner.29 The program ended in December 2004 with a
total of 19,930 newborns screened. Alberta did not continue funding for newborn hearing
screening beyond the pilot project period.
Currently, many Alberta health regions do not have the infrastructure or expertise to operate an
infant screening program in any capacity. Others have the necessary equipment and/or
adequate staff, but still do not have a universal screening protocol, and rely on high-risk data or
parental request. The regions involved in the pilot project continue to screen babies included on
the high-risk register without further funding support.
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ACSLPA ENDORSEMENT OF UNIVERSAL NEWBORN HEARING SCREENING
ACSLPA strongly supports the establishment and maintenance of an integrated and consistent
UNHS program for Alberta. The goal of this program is for all children with a permanent bilateral
or unilateral sensory or conductive hearing loss to be identified, diagnosed and provided with
adequate audiological, medical, technological and behavioural follow-up as early as possible.
The program should include:


universal screening (using physiological methods) of all newborns born in the province of
Alberta.



appropriate, accessible services for diagnosis, hearing and communication development
options.



a seamless transition for infants and families through the process of screening, confirmed
diagnosis by three months and early intervention by six months.



ongoing surveillance throughout infancy and early childhood of those children at risk for
developing hearing loss.



education for parents, primary caregivers and health care providers on the early signs of
hearing-impairment and risk factors associated with a hearing loss.



early intervention with an assigned point of entry and intervention options.



multidisciplinary teams of professionals that work closely with families.



continuing education opportunities for audiologists, educators and health professionals to
achieve and maintain expertise in the fitting of amplification in infants and in parent-infant
habilitation strategies.



implementation of a uniform Alberta provincial registry that could be integrated with interprovincial and territorial registries, and a national program database. The data management
aspect of the system is critical to assess and monitor the quality and efficacy of the
processes (e.g. screening, evaluation and intervention), and to ensure that the program is
stable and sustainable.

In summary, ACSLPA supports the recommendations of the Canadian Association of
Audiologists (CAA),16 the Canadian Association of Speech-Language Pathologists and
Audiologists (CASLPA),16 The Hearing Foundation of Canada,62 the American Joint Committee
on Infant Hearing,1,27 the American Academy of Pediatrics63 and the National Institutes of
Health15 in developing and maintaining UNHS programs that enable confirmation of hearing loss
by three months of age, and enrollment in a family-centered intervention program by six months
of age. This can only be achieved through the establishment of a well-integrated and structured
system of early identification and management for all infants who have hearing loss. ACSLPA
supports continued research in the development of more efficient, simple, reliable and accurate
methods for detecting and managing hearing loss in newborns and infants.
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GLOSSARY64,65,66
Auditory brainstem response (ABR): measure used to predict hearing sensitivity and to
assess the integrity of the eighth cranial nerve or hearing nerve and brainstem structures.
AABR or automated ABR: measure in which the recording is under computer control and
detection of a response is determined automatically by the computer: see “screening”.
Behavioural: pertaining to externally observable activity of a person. Used here in
context of therapy or intervention/rehabilitation to promote normal development of speech
and language.
Cochlea: auditory portion of inner ear (as opposed to balance portion); consisting of
fluid filled channels; location of other structures (e.g. outer hair cells, etc. - see otoacoustic
emissions or OAEs)
Cochlear implant (CI): device enabling persons with profound hearing loss to perceive
sound; consisting of an electrode array surgically implanted in cochlea and an external
amplifier, which activates the electrode; delivers electrical signals to CN VIII or hearing
nerve.
Cognitive or cognition:
the process involved in knowing, including perceiving,
recognizing, conceiving, judging, sensing and reasoning.
Congenital: present at birth.
Cortex: outer layer (e.g. the brain).

Cortical: of or pertaining to the cerebral cortex.
Etiology: the study of the causes of a disease or condition.
Evoked Potential (EP): electrical activity of the brain (and different structures; brainstem,
cortex, etc.) in response to sensory (e.g. auditory) stimulation (see ABR, P1, etc.)
False positive: test outcome indicating the presence of a disease or condition when, in
fact, that disease or condition is not present.
Latency: time interval between two events (e.g. a stimulus and a response).
Longitudinal: pertaining to research design in which same subjects are observed
repeatedly over a period of time.
Loss of infants to follow up: in reference to when an individual or child is not seen for
follow-up procedures (once being identified with or at risk of hearing impairment) due to
factors such as low compliance from parent, moved to another province, lack of services
available, no tracking systems in place, etc.
Metabolic (metabolism): in reference to a sum of physical and chemical processes that
maintain a living organism. Abnormal conditions may include: cystic fibrosis, PKU,
congenital hypothyroidism, etc. Alberta screens for 17 “metabolic disorders”.
Otoacoustic Emissions (OAEs): low level sound emitted by the cochlea evoked by an
auditory stimulus or echo; related to the functioning of normal outer hair cells of the cochlea.
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P1: auditory evoked potential recorded after stimulus onset; originating in the auditory
cortex.
Physiological (physiology): in reference to the function of living organisms and their
components.
Plasticity: the capacity to be formed, molded or influenced (e.g. brain development).
Prospective: (of future) strategy of maintaining a watch over a suspected population
after an event.
Psycholinguistic: or psychology of language is the study of the psychological and
neurobiological factors that enable humans to acquire, use, and understand language.
Randomized Controlled Study/Trial: pertaining to research design with an unbiased
selection of subjects randomly assigned to different treatment or non-treatment groups with
controlled methods and outcome measures; used to establish efficacy of treatment (e.g.
health care).
Screening: application of rapid and simple tests, to a large population, consisting of
individuals who are undiagnosed and typically asymptomatic, to identify those who require
additional diagnostic procedures; typically results in either a “pass” or “refer” outcome.
Sensitivity: the ability of a test to detect the disorder that it was designed to detect;
expressed as the percentage of positive results in those patients with the disorder.
Specificity: the ability of a test to differentiate a normal condition from the disorder that
the test was designed to detect; expressed as the percentage of negative results in patients
without the disorder.
Universal: available and applicable to all without discrimination.
Well-baby: in reference to babies not admitted to special care units.
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RISK INDICATORS FOR HEARING LOSS
These risk indicators were specified in the year 2007 position statement of the Joint Committee
on Infant Hearing (JCIH). Presence of any of these indicators places an infant at risk for
progressive or delayed-onset sensorineural hearing loss and/or conductive hearing loss.
The following risk indicators apply to neonates (birth through age 28 days):


An illness or condition requiring admission of 48 hours or greater to a NICU



Stigmata of other findings associated with a syndrome known to include a sensorineural
and/or conductive hearing loss



Family history of permanent childhood sensorineural hearing loss



Craniofacial anomalies, including those with morphologic abnormalities of the pinna and ear
canal, and preauricular tags or pits



In-utero infection such as cytomegalovirus (CMV), syphilis, herpes, toxoplasmosis, or rubella

The following risk indicators apply to neonates or infants (29 days through two years):


Parental or caregiver concern regarding hearing, speech, language, and/or developmental
delay



Family history of permanent childhood hearing loss



Stigmata or other findings associated with a syndrome known to include a sensorineural or
conductive hearing loss or Eustachian tube dysfunction



Postnatal infections associated with sensorineural hearing loss including bacterial meningitis



In-utero infections such as cytomegalovirus (CMV), herpes, rubella, syphilis, and
toxoplasmosis



Neonatal indicators – specifically hyperbilirubinemia at a serum level requiring exchange
transfusion, persistent pulmonary hypertension of the newborn associated with mechanical
ventilation, and conditions requiring the use of extracorporeal membrane oxygenation
(ECMO)



Syndromes associated with progressive hearing loss such as neurofibromatosis type II,
osteopetrosis, and Usher’s Syndrome



Neurodegenerative disorders, such as Hunter Syndrome, or sensory motor neuropathies,
such as Friedreich’s Ataxia and Charcot-Marie-Tooth Syndrome



Head trauma



Recurrent or persistent otitis media with effusion (OME) for at least three months



Chemotherapy

Important Note: The JCIH (2007) risk indicators1 were the most current and widely accepted at
the time that the ACSLPA Professional Recommendation Statement on Endorsement of
Universal Newborn Hearing Screening (UNHS) in Alberta [ACSLPA 2008] was published.
Individuals making use of this information are encouraged to contact a clinical audiologist to
ensure that these risk indicators remain current before utilizing them.
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