Hearing Screening Programs and Identification
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The causal role played by prenatal or birth trauma in
delayed speech, language, and/or cognitive development
is generally acknowledged. Papers concerned with physi-
cal anomalies and neonatal behavior; perinatal drugs and
neonatal behavior (Brazelton, 1971); preschool intelli-
gence and newborn size (Babson et al., 1969), maternal
age at birth and intellectual function of the child (Lobl et
al., 1971), fetal outcome as related to gestational age at
time of birth (Cushner and Mellits, 1971), and of course,
fetal alcohol syndrome studies, all agree, those factors
have some potentially deleterious effect on the develop-
ment of the child.

While most of this research offers considerable
information, there has been a notable separation of varia-
bles. In terms of pure research, this approach is probably
the best. However, clinical experience suggests that most
children are the products of several interacting prenatal
or birth events, and thus, isolation of single factors often
falls short of providing predictive information regarding
developmental delays or minimal brain damage.

Obviously, this is a significant problem. As we know,
during the child’s first year, auditory stimulation becomes
increasingly important for mental development, strongly
influencing the formation of associations represented by
symbols in a language system. Even the mildest form of
cortical damage, at this stage in development, tends to
cause variations in threshold excitability for different psy-
chological and psychomotor functions. The result is
sometimes disorganized perceptions and difficulty engag-
ing in symbolic behavior (Strauss & Kephart, 1955).

Predictive Patterns

If, however, unusual behavioral or electrophysiologi-
cal response patterns which may be predictive of speech,
language, or cognitive delays can be identified and
coupled with pre-and perinatal data to target this group at
birth, then therapeutic programs may be instituted at the
earliest possible time, professional personnel can be used
more effectively, and safeguards can be employed to
prevent further language deficits.

The primary purpose of neonatal hearing screening
programs is the earliest possible identification of hearing
loss. Both behavioral and electrophysiological proce-
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dures demonstrate regular, sequential, and predictable
changes associated with maturation of the infant and
have recognizable and standardized response patterns.
Further, both procedures have been successfully utilized
in one form or another with high risk infants in neonatal
intensive care units. There are those who argue, how-
ever, that neonatal hearing screening procedures, both
behavioral and electrophysiological, not only examine for
hearing loss, but may also tell us if certain aspects of
auditory neurosensory function areintact. This argument
is supported electrophysiologically by variance in tracings
and interpeak relationships, and behaviorally by the many
differing response patterns seen in the nursery (Mencher,
Mencher, & Rohland, 1985; Gerber, Wile, & Hamai,
1985). To paraphrase Gerber, those events or conditions
which may or do cause the peripheral auditory processing
system to dysfuntion can (and often do) cause the central
system to dysfunction. Hence, it is important that we
examine infants for those high risk conditions (endogen-
ous and exogenous; congenital and adventitious) which
produce deafness, as they may also cause learning disabil-
ities, aphasia, central deficits, etc.

If neonatal hearing screening tests, in fact, view some
aspect, no matter how small, of the newborn’s auditory
neurosensory function, then it is conceivable that specific
response patterns may reflect specific deficits in that
function. Specific deficit at birth does not mean so
throughout life, of course. However, evaluation of several
unusual patterns, and a longitudinal-prospective exami-
nation of the children demonstrating them, could pin-
point any long term significance of those deficits, and
consider their importance as part of a procedure to
screen infants for potential delay in speech, language,
and/or cognition.

Three distinct unusual response patterns are most
often seen in reaction to auditory stimulation, and may
have implications for identification of children at risk for
delay (Downs, 1971; Rosenberg et al., 1969; Field et al.,
1967; Gerber, 1971; Taylor & Mencher, 1972; Kileny,
Connelly, & Robertson, 1980). These include:

1) No response to either electrophysiological or behav-
ioral screening, when normal hearing is present;

2) Paroxysmal or extremely hyperactive response to
routine signals; and

3) Absence of response decrement during behavioral
screening procedures.

Background

This paper considers one pattern, absence of
response when normal hearing is present.
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Concern with the false positive rate — that is, those
failing to respond to auditory stimuli even though they
have normal hearing — has consistently been reported
for behavioral screening tests. For example, Stewart
(1971) tested 2973 children and found 23 (.7%) who did
not respond in the nursery, and who were later found to
have normal hearing. Downs & Hemenway (1969) failed
500 (3%) of the 17,000 they tested, the majority of whom
were judged to have normal hearing. Hardy and his col-
leagues (1970) reported a 2% failure rate in the presence
of normal hearing. Mencher (1973) suggested “No
Response” will occur in approximately 3.3% of normal
children and 5.4% of those classed as high risk for hearing
loss. To this date, we have considered this false positive
rate a weakness or disadvantage of the behavioral pro-
grams, and now that similar patterns have emerged with
ABR screening, we consider it a disadvantage there.

Perhaps we have been viewing that information
incorrectly. Consider the false-positives from another
perspective. For example, in the Stewart study (1971), it
was found that 23 babies of the nearly 3000 tested were
false-positives for hearing loss, but it was also found that
18 of the 23 did have some other abnormality.

Hardy, Hardy & Hardy (1970), on the other hand, in
a follow-up of children failed in their study, indicated that
lack of satisfactory response inthe nursery did not neces-
sarily relate in any way to later abnormality. They did
report a “slight,” but not clearly significant, relationship
between failure to respond and presence of neurological
abnormality. Perhaps their inconclusive results were due
to the insensitivity of their testing instruments to subtle
language and cognitive delays, and the length of time
involved in the follow-up.

Most recently, of course, electrophysiological
screening tests have been employed in addition to or
instead of behavioral procedures. These, notably the
Auditory Brainstem Response or ABR, appear to be
much finer measures of nervous system integrity. There
is some question concerning the long term implications of
failure on an ABR screening, but there is little question
that the procedure ultimately tells us about the status of
at least one portion of the auditory neurosensory system.

There are many ABR studies which could be des-
cribed here which support the false-positive notion before
us. Therecent report by Stein et al. (1983), which focused
on neurological disorders in children who failed ABR
hearing screening, is typical and should serve as a clear
example. First, they isolated all obvious neurologically
impaired children in the neonatal ICU and removed them
from the study. Then they followed 9 neonates who failed
an ABR screening. They found that, of the 9 infants
studied, 2 were normal, 4 had some type of hearing loss, 1
died, and 2 were neurologically abnormal. In other words,
aside from the 2 normals, 3 of the 9 ABR failures did not
have a peripheral hearing loss; but, for 30% of the false
positive group, something else was definitely wrong.

Another of the popular newborn hearing screening
tools is the Crib-O-Gram as developed by Simmons &

Russ (1974). To say that that instrument has recently
been the subject of some criticism, would be something of
an understatement. Nevertheless, in Japan, Kawakami et
al. (1984) have applied the instrument in a new fashion
and have produced some interesting results. They fol-
lowed 292 children, or 16.9% of those originally tested
with the device. All those followed had failed the Crib-O-
Gram screening at least once and were on the high risk
register for hearing loss. After 9 months, 28 (10%) neuro-
logically impaired children were detected, compared to
only 12 (4%) in a control group, the difference between
groups was significant (<.01). When Kawakami refined
his procedures, and only children who had failed the
Crib-O-Gram twice but who had normal hearing were
considered, the results indicated a striking 34% of the
babies with neurological impairment. Kawakami et al.
concluded that all children who fail the Crib-O-Gram
twice should be referred for neurological evaluation
immediately. Note the comparison between 34% here and
30% in the Stein et al. study.

There was an interesting side issue raised in Kawa-
kami’s paper. Of the original 292 infants who failed on the
Crib-O-Gram, 8 died in infancy, two of SIDS. Infant
death, often by SIDS, seems to be a frequent finding in
infant hearing screening studies. Stein et al. reported that
1 of the 9 normal hearing children they failed died; and
Mencher et al. (1978) reported 5 deaths among the 111
children in their follow-up of children behaviorally
screened in a Jerusalem study, and of course, now Kawa-
kami reports 8 of 292. Orlowski et al. (1979) suggested
that there may be a relationship between abnormal ABR
and SIDS. Guptaetal. (1981) and Kileny et al. (1982) have
seriously challenged that idea, but their work has been
primarily with siblings of SIDS children or with a group of
near miss babies; and, while the results are clear for their
subject groups, it is difficult to draw any definitive conclu-
sion about those who have actually died. Further, per-
haps the question may not be limited to abnormal ABR
tracings, but rather maybe one of a more generalized
auditory system dysfunction which we haven’t yet
learned to identify, or which is really only a transitory
feature associated with some yet totally undefined CNS
anomaly. The only conclusion possible, at this time, is
that behavioral and electrophysiological screening fail-
ures who have “normal hearing” appear to be at risk for
more than auditory deficit.

Thus far, we have considered risk for neurological
deficit and possible risk for SIDS or early death. But the
major issue at discussion is risk for speech, language, and
cognitive deficit. Are normal hearing screening failures in
this category too? If, as a prerequisite to normal symbol
usage and meaningful speech, the infant must first pass
through a developmental stage involving selective signal
function, then it seems likely that they are at risk. The
basis for the argument is really quite simple. Response to
a screening test utilizing unusual or nonenvironmental
auditory stimuli, shortly after birth, when such stimuli are
new, is a demonstration of selective signal function, and is
normal. In turn, failure to respond is not normal.
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Response, it should be stressed, involves many trials on
different occasions where behavioral tests are con-
cerned, and standard click generated tracings when elec-
trophysiological procedures are utilized. So, failure to
respond refers to a fairly comprehensive assessment, and
not just to a single stimulus-no response incident. With
that concept as our base, we have studied several groups
of hearing screening failures, and, among other things,
examined them for speech, language, and/or cognitive
deficit.

Current Investigations

At the 1st Elks conference, McCulloch, Stick, &
Mencher (1976) reported a follow-up of 10 such failures
along with a group of matched controls. The entire test
battery consisted of 49 tasks which were grouped accord-
ing to major test headings including: verbal, perceptual-
performance, quantitative, general cognitive, memory,
and motor. The children were also examined by some
standardized tests including the Peabody Picture Vocab-
ulary Test, the Denver Articulation Screening Examina-
tion, and the Vineland Social Maturity Scale. We found
that on every comparison the mean performance of the
control children was better than that of the experimental
group. Although there was some overlap in performance
between the highest level subjects in the experimental
group and the lowest level in the control group, statistical
analysis clearly demonstrated group differences and a
need to explore this topic in more detail.

Subsequently, in a retrospective study of 106 hearing
screening failures from the Jerusalem study of Fein-
messer and Tell (1976), Mencher et al. (1978) examined
birth, general health, and educational records for signs of
abnormal educational, psychological, behavioral, or neu-
rological patterns. A matched control group was also
studied. At the outset, it was discovered that 16.2% of the
subject group had diagnoses which included such items
as retardation, cerebral palsy, cleft palate, SIDS, and
hearing loss. Only 3% of the normal control group dem-
onstrated any abnormality.

Next, 32 normal hearing children who had failed the
newborn screening were selected and matched with 32
controls born at the same time, in the same hospitals, and
who had passed the screening. Comparison included
such general areas as physical coordination, reading and
mathematical skills, memory, and teachers’ overall rat-
ings of performance of the children in school. In every
single category, the controls outperformed the newborn
screening failures. Remember, both of these groups of
children were the same from any point of view, and both
were apparently normal. The only known difference was
that one group consisted of children who had failed a
hearing screening test as newborns nearly 8 years earlier,
and the other group had all passed. The hypothesis under
study was quite simple. Based on results from previous
studies, it was predicted that the hearing screening failure
group would exhibit delays in speech, language, and/or
cognition; or would, in the general sense of the term,
demonstrate a central auditory disorder. After all, if cen-

tral auditory processing involves the way the cerebral
mechanism receives, perceives, manipulates, decodes,
and utilizes signals (Eisenson, 1985), then there is a high
probability that a normal hearing child who consistently
fails to deal with auditory stimuli at birth is a child with a
central auditory disorder.

The results of the study did not completely meet
expectations. Hyperactivity and lack of inhibition were
the most common things noted among the subject group.
We also found that 9 of the 32 children in that group had
been referred to pediatric neurology by the school system
at some time in the first 3 grades. None of the control
group had ever been referred. We had predicted that
deficits in reading and mathematics and language delay
would be the most common factors we would find. The
results were almost exactly opposite. The performance of
the two groups was closest in those three areas. They
were furthest apart in behavior, mental adjustment, and
memory.

Sloan (1985), in the treatment program she outlined,
was able to improve virtually all aspects of a child’s lan-
guage function, except memory. She was not able to
improve it even with training. In the Mencher et al. study,
memory was also a major deficit area, suggesting that
spontaneous improvement with maturation is not going
to eliminate the problem. Further research is clearly
required into this phenomenon, particularly if prolonga-
tion of auditory and speech stimuli is necessary to help
the child with a central auditory processing disorder (Tal-
lal, 1985). If a major deficit area is memory, and prolonga-
tion of stimuli is necessary for treatment, a delicate thera-
peutic balance must be achieved to be successful.
Clearly, this is an area for extensive research.

Conclusion

What is the conclusion to draw from all this, particu-
larly about predicting those who will require educational,
clinical or medical support? Do these results have any
implications for prevention?

It seems evident that the nature of the problem des-
cribed in this paper, if not a specific disorder, is clear and
well defined. That is, failure on a properly controlled
neonatal hearing screening (behavioral or electrophysio-
logical) definitely suggests the child should be followed,
and perhaps even referred immediately to pediatric neu-
rology. In apparent contradiction to this, however, it also
seems that one of the reasons so few children are seen
with prolonged signs of deficit is that the effects of their
early problems are not maintained or fixed at the initial
level. In other words, there is a natural “catching up,”
something Byrne and Miller (1985) discussed. Their
results suggested some abnormality in an at-risk group
early in their study and a normal response, suggesting a
“catch-up,” by six months of age. They concluded that
early deviant patterns of attention may reflect a deficit or
delay in efficient processing of auditory stimuli which, in
turn, may be related to delay in early language acquisition.
They suggested repeat assessments at kKey periods in
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development to help identify truly at risk children. In
other words, those who won’t “catch up” enough.

Perhaps the “catch up” process really does exist; or
perhaps any deficits are masked with age and by the
addition of new skills and cognitive utilization of contex-
tual cues; or perhaps our tools are not sophisticated
enough to accurately measure them. Perhaps it is all
three.

Elliott (1985) alluded to the masking of deficits, indi-
cating ways in which cognitive utilization of contextual
information and experience contribute to word intelligibil-
ity. Subjects with prior experience to draw upon or larger
vocabularies perform much better than those without
such benefits. With good intellectual function and a lesion
limited to the auditory pathway, it may be difficult to
identify deficits in word intelligibility. Elliott may be cor-
rect; however, other factors may also be at work here.
System redundancy could mask less quantifiable deficits,
and further, increased age and new skills may allow for
the development of alternative channels for processing.

It is interesting to note that Shewan (1985) in writing
of adult aphasic patients offers similar comments. She has
suggested that the auditory comprehension problems
demonstrated by aphasics are multifaceted, and whether
a patient comprehends depends on many variables in
addition to the linguistic message itself. Difficulties in
processing phonological, semantic, and syntactic aspects
of messages obviously influence auditory comprehen-
sion. In addition, however, the psychological dimension
may be as important as how the material is presented. For
example, whether the message is delivered in a familiar
situational context or how the patient must indicate
whether he or she understands are all contributory. In
other words, the adult aphasic’s cognitive utilization of
contextual information contributes to success in auditory
comprehension. In essence, with good contextual infor-
mation and motivation, deficits can be masked.

Finally, Keith (1985} referred indirectly to this issue
when he noted how the identifying terminology changes
from central auditory disorder to auditory perceptual
problem to auditory deficit, depending on the patient’s
age, and work setting, the examiner’s training, etc. He
also noted that many of our diagnostic tests are not well
normalized; some with small N’s, questionable assump-
tions, and inaccurate generalizations. It may be that nor-
mal maturation — linked with less efficient testing and an
ever increasing development of new skills — simply
masks earlier deficits and thus, the child “catches up”.

Summary

Newborn screening programs may be touching and
perhaps even specifying some of the children likely to
demonstrate central impairment. The majority of children
properly denoted as having “central impairment” suffer
from such mild and restricted lesions that they most likely
“catch up”. This latter term refers to individuals who
function relatively normally, but often at the lower edge of
that scale, often flirting with academic difficulty. Memory

deficits are the most easily identified. Perhaps the “catch
up”’ process can be even further accelerated by a strong,
supportive growth environment utilizing stimulation,
education, and nurturing caregiving. Perhaps we need to
consider automatically enrolling our screening failures in
parent/therapy, language stimulation, and behavior man-
agement programs to ensure that there is every oppor-
tunity for normal development to occur.
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