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CONTEXT AND POLICY ISSUES
In Ontario, approximately 400 infants and preschool children are identified with hearing
impairment annually.1 In a study of 445 preschool children who previously passed newborn
hearing screening, 16 had permanent delayed-onset hearing loss after audiologic assessment.2
Approximately 3 in 1,000 children present with acquired deafness in early childhood,1 most
resulting from otitis media with effusion (OME).3 Almost 90% of children develop OME prior to
school age, and recurrent episodes may cause hearing loss.4 While hearing screening programs
differ across jurisdictions, the objective is to identify children with hearing loss and facilitate early
access to sound so that speech, language, cognition and learning are not delayed.1
Otoacoustic emissions are an objective, non-invasive test to identify hearing defects in very
young children who are unable to cooperate with conventional testing. The primary screening
tool tests for the presence of click-evoked otoacoustic emissions (OAE) to identify cochlear and
higher-level hearing loss. OAEs are sounds generated by movement of the outer hair cells in
the inner ear, or cochlea, in response to an external click or tone.5,6 Two types of evoked OAEs
are used for clinical assessment. Transient evoked OAEs (TEOAEs) are elicited using a click
with a broad frequency range or a brief duration of a pure tone stimulus. Distortion product
OAEs (DPOAEs) are elicited using a pair of primary tones of a particular intensity. OAEs can be
recorded in the ear canals of normal hearing individuals but are absent in individuals with
significant hearing loss of 30 dB or greater.5,6 While TEOAE testing takes less than five minutes
to conduct on both ears, it does not determine the cause of hearing loss.5
Tympanometry measures the mobility of the tympanic membrane and conduction bones by
creating variations of air pressure in the ear canal. The test helps identify fluid and negative
pressure in the middle ear but requires specialist equipment and does not assess hearing.5 The
test is performed by inserting a tympanometer probe in the ear. The instrument changes the
pressure in the ear, generates a pure tone and measures the eardrum’s response to the sound
at different pressures.5
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A statement from the American Academy of Pediatrics recommends that all children should
receive screening for hearing loss at least once during their preschool years.7 While the
American Academy of Audiology recommends that tympanometry in conjunction with pure tone
screening be conducted in preschool children8 currently, there are no universally mandated
screening services for preschoolers. Neither of these guidelines described the methods or
evidence on which the recommendations were based.
This review evaluates the comparative clinical effectiveness of OAE with tympanometry versus
OAE alone for identifying preschool children with hearing impairment. The evidence-based
guidelines regarding hearing screening in preschool children were also examined.
RESEARCH QUESTIONS
1.

What is the comparative clinical effectiveness of otoacoustic emissions with tympanometry
versus otoacoustic emissions alone for identifying hearing impairment in preschool aged
children?

2.

What are the evidence-based guidelines regarding the use of otoacoustic emissions in
conjuction with tympanometry for identifying hearing impairment in preschool aged
children?

KEY FINDINGS
No clinical evidence or evidence-based guidelines were identified regarding the comparative
clinical effectiveness of otoacoustic emissions with tympanometry versus otoacoustic emissions
alone for identifying preschool aged children with hearing impairment.
METHODS
Literature Search Strategy
A limited literature search was conducted on key resources including PubMed, Medline, The
Cochrane Library (October 2012), University of York Centre for Reviews and Dissemination
(CRD) databases, Canadian and major international health technology agencies, as well as a
focused Internet search. No filters were applied to limit the retrieval by study type. Where
possible, retrieval was limited to the human population. The search was also limited to English
language documents published between January 01 2007 and October 26 2012.
Selection Criteria and Methods
One reviewer screened the titles and abstracts of the retrieved publications and evaluated the
full-text publications for the final article selection, according to selection criteria presented in
Table 1.
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Table 1: Selection Criteria
Population
Preschool children (aged 18 months to 5 years)
Intervention

Screening tests involving otoacoustic emissions (OAE) with
tympanometry

Comparator

Screening tests involving OAE only

Outcomes

Effectiveness, hearing status accuracy
Best practices, current evidence recommendations
Health technology assessments, systematic reviews, meta-analyses,
RCTs, non-randomized studies, evidence-based guidelines

Study Designs

Exclusion Criteria
Studies were excluded if they did not meet the selection criteria, were duplicate publications or
were published prior to 2007.
SUMMARY OF EVIDENCE
Quantity of Research Available
The process of study selection is outlined in the PRISMA flowchart (Appendix 1). The literature
search yielded 555 citations. Upon screening titles and abstracts, 11 potentially relevant studies
were retrieved for full text review. Two potentially relevant reports were also retrieved from grey
literature searching. Of the 13 potentially relevant reports, one contained an irrelevant
population, nine contained irrelevant interventions, one contained an irrelevant comparator, one
contained an irrelevant outcome, and one guideline was not based on identifiable evidence. Of
the reports excluded based on an irrelevant intervention, two were questionnaire-based, one
was a program evaluation, five reports did not contained tympanometry with otoacoustic
emissions, and one report evaluated distortion product otoacoustic emissions versus transient
evoked otoacoustic emissions and then compared the pass fail rates with that from
tympanometry.
Overall, no health technology assessments, systematic reviews, meta-analyses, randomized
controlled trials, non-randomized studies or evidence-based clinical practice guidelines were
identified regarding the comparative clinical effectiveness of OAEs with tympanometry versus
OAEs alone. However, one systematic review and a non-randomized study that did not meet
our inclusion criteria but may provide further information are included in Appendix 2.
CONCLUSIONS AND IMPLICATIONS FOR DECISION OR POLICY MAKING
No conclusions can be drawn regarding the best practice on whether to conduct OAE with
tympanometry or to perform OAE alone to identify hearing loss in preschool aged children as no
clinical evidence or guidelines were found.
PREPARED BY:
Canadian Agency for Drugs and Technologies in Health
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APPENDIX 1: Selection of Included Studies
555 citations identified from
electronic literature search and
screened
130 citations excluded

11 potentially relevant articles
retrieved for scrutiny (full text, if
available)

2 potentially relevant
reports retrieved from
other sources (grey
literature, hand
search)

13 potentially relevant reports

13 citations excluded
-irrelevant population (1)
-irrelevant intervention (9)
-irrelevant comparator (1)
-irrelevant outcome (1)
-guideline not evidence
based (1)

0 reports included in review
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APPENDIX 2 – Further Information:
Systematic Reviews
Included Studies Did Not Contain Tympanometry with Otoacoustic Emissions
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Non-Randomized Studies
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