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EARLY IDENTIFICATION OF HEARING IMPAIRMENT

IN INFANTS AND YOUNG CHILDREN

There is a clear need in the United States for improved methods and models for the early identification of

hearing impairment in infants and young children. Approximately 1 out of every 1000 children is born deaf.

Many more are born with less severe degrees of hearing impairment, while others develop hearing

impairment during childhood. Reduced hearing acuity during infancy and early childhood interferes with

the development of speech and language skills. Although less well documented, reduced auditory input also

adversely affects the developing auditory nervous system and can have harmful effects on social, emotional,

cognitive, and academic development, as well as on a person’s vocational and economic potential.

Moreover, delayed identification and management of severe to profound hearing impairment may impede

the hearing-impaired child’s ability to adapt to life in a hearing world or to prepare for life in the hearing-

impaired community.

The critical period for language and speech development is generally regarded as the first two years of life,

and, although there are several methods of identifying hearing impairments during the first year of life, the

average age of identification in the U.S. remains close to three years. Lesser degrees of hearing loss may

go undetected even longer. The result is that for many hearing-impaired infants and young children, much

of the critical language and speech learning period is lost. There is general agreement that hearing

impairment should be recognized as early in life as possible, so that the remediation process can take full

advantage of the plasticity of the developing sensory systems.

Infant hearing screening has been attempted with a number of different test methods, including cardiac

response audiometry, respiration audiometry, alteration of sucking patterns, movement or startle in response

to auditory stimuli, various behavioral paradigms, measurement of acoustic reflexes, and more recently,

auditory brain stem response (ABR) audiometry. In addition, attention has recently turned to the

measurement of otoacoustic emissions, which shows promise as a fast, inexpensive, noninvasive test of

cochlear function. Each method is effective in its own way, but technical or interpretative limitations have

impeded widespread application. Moreover, these approaches vary widely in their sensitivity, specificity,

and predictive efficiency in identifying hearing impairment.

Today, most neonatal screening programs are focused on infants who satisfy one or more of a number of

criteria for inclusion in a "high-risk registry." The preferred screening test method has come to be ABR,

combined with audiologic follow-up for those infants who fail the screening protocols. Despite the relatively

good predictive efficiency of ABR, its cost, time requirements, and technical difficulties have discouraged

the general application of this method in screening the far larger newborn population not meeting the high-

risk registry criteria. Using the high risk registry approach misses approximately 50 percent of infants with

hearing impairments. Consensus on a unified approach to early identification has also been delayed by the

scarcity of data on the relative sensitivity, specificity, predictive efficiency, and cost effectiveness of the

hearing screening techniques currently used to identify hearing impairments in infants and young children.

This bibliography was prepared in support of the National Institutes of Health Consensus Development

Conference on the Early Identification of Hearing Impairment in Infants and Young Children held March

1-3, 1993 on the NIH campus in Bethesda, Maryland. The purpose of the consensus conference was to reach
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an agreement on the following questions: which children should have their hearing screened or tested and

at what age; which methods and models are preferred for identifying hearing impairment in infants and

young children; and what are the key areas for future research. The bibliography surveys the literature on

topics pertaining to the early identification of hearing impairment in human infants and young children

published between January 1988 and December 1992. Literature on rare or relatively rare medical conditions

involving hearing loss are not included, nor are animal studies. Journal articles are divided by subject area,

and a reference can appear under more than one subject, with the exception that articles dealing with

otoacoustic emissions (which may also discuss other methods) are listed only under otoacoustic emissions.

Letters, editorials, news, and articles on developmental problems are selectively included, and literature on

otoacoustic emissions is more comprehensively included than literature on other methods. Books (including

book chapters) and audiovisuals are listed separately by format and are not included in the subject

categories.

Special thanks to Ralph F. Naunton, M.D., for his assistance in the preparation of this bibliography.
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SEARCH STRATEGY

A variety of online databases are usually searched in preparing bibliographies in the CBM series. To assist

you in updating or otherwise manipulating the material in this search, the strategy used for the NLM’s

MEDLINE database is given below. Please note that the search strategies presented here differ from

individual demand searches in that they are generally broadly formulated and irrelevant citations edited out

prior to printing.

SS 1 = SUBS APPLY PC, CL, ET

SS 1 = EXP *EAR DISEASES

SS 2 = SUBS CANCEL

SS 2 = (TW) DEAFNESS OR DEAF OR HEARING

SS 3 = EXP HEARING TESTS OR EXP EVOKED POTENTIALS, AUDITORY OR

EXP AUDITORY PERCEPTION

SS 4 = NEONATAL SCREENING

SS 5 = RISK FACTORS OR ALL MODEL# (TW) OR SCREENING (TW) OR

DECISION SUPPORT TECHNIQUES

SS 6 = 2 AND 4 OR 3 AND 4

SS 7 = 3 AND 2 OR 2 AND 5

SS 8 = 1 OR 7 OR EXP HEARING DISORDERS

SS 9 = EXP INFANT OR CHILD, PRESCHOOL

SS 10 = 8 AND 9

SS 11 = 10 OR 6

GRATEFUL MED®

To make online searching easier and more efficient, the Library offers GRATEFUL MED, microcomputer-

based software that provides a user-friendly interface to most NLM databases. This software was

specifically developed for health professionals and features multiple choice menus and "fill in the blank"

screens for easy search preparation. GRATEFUL MED runs on an IBM PC (or IBM-compatible) with DOS

2.0 or a Macintosh, and requires a Hayes (or Hayes-compatible) modem. It may be purchased from the

National Technical Information Service in Springfield, Virginia, for $29.95 (plus $3.00 per order for

shipping). For your convenience, an order blank has been enclosed at the back of this bibliography.
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SAMPLE CITATIONS

Citations in this bibliographic series are formatted according to the rules established for Index Medicus®*.

Sample journal and monograph citations appear below. For journal articles written in a foreign language,

the English translation of the title is placed in brackets; for monographs, the title is given in the original

language. In both cases the language of publication is shown by a three letter abbreviation appearing at the

end of the citation. Note also that a colon (:) may appear within an author’s name or article title. The

NLM computer system automatically inserts this symbol in the place of a diacritical mark.

Journal Article:

Authors Article Title

Tucker SM, Bhattacharya J. Screening of hearing impairment in the newborn using the auditory

response cradle. Arch Dis Child 1992 Jul;67(7):911-9.

Abbreviated Journal Date Volume Issue Pages

Title

Monograph:

Authors/Editors Title

Fritsch, Michael H.; Sommer, Annemarie. Handbook of congenital and early onset hearing loss.

New York: Igaku-Shoin; 1991. 170 p.

Place of Publisher Date Total No.

Publication of Pages

_________________________________

*For details of the formats used for references, see the following publication:

Patrias, Karen. National Library of Medicine recommended formats for bibliographic citation.

Bethesda (MD): The Library; 1991 Apr. Available from: NTIS, Springfield, VA; PB91-182030.
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