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Despite an extensive literature suggesting a relationship be-
tween otitis media in early childhood and later learning disa-
bilities, controversy still exists as to whether this link is causal.
The hallmarks of otitis media, including decreased hearing and
delayed language acquisition, and the characteristics of learn-
ing disabilities are reviewed. Further analysis of the studies
that support a relationship between otitis media and learning
disabilities strongly suggests that the relationship is causal in
spite of methodologic limitations of some individual studies. If
a causal relationship is accepted, then otitis media in early
childhood is a disease with significant long-term morbidity that
deserves careful follow-up and, when indicated, preventive

interventions.

Otitis media is a frequent acute problem in fam-
ily practice.l Since treatment generally involves
the use of antibiotics, its importance as an episodic
disease has been well recognized in the medical
literature.25 Less widely recognized, however, is
the fact that severe or recurrent infections in the
middle ear, especially in young children, may have
permanent disabling effects on the neurological
maturation of the central nervous system, thus
contributing to the conditions termed *learning
disabilities.” Since learning disabilities affect 2
to 10 percent of school-aged children and require
costly remedial educational intervention if serious
lifelong educational handicap is to be avoided, any
medical measures that may reduce its prevalence
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deserve careful consideration. This paper reviews
the literature that supports or refutes a correlation
between early otitis media and later learning dis-
abilities and outlines suggested options for thera-
peutic intervention.

Epidemiology and Clinical Characteristics
of Otitis Media

Otitis media is a disease of young children with
a peak incidence at 2 to 3 years.5 Male-to-female
case ratios of 2 to 1 are reported from several
sources.67 Race (Amerindian),8 allergies,9 bottle
feeding,Drecumbent position with feeding,1l cleft
palate,2 prematurity,13and recurrent adenotonsil-
litis¥ have all been cited as predisposing factors.

Although precise details of the pathogenesis are
still being investigated, a general theory has been
suggested by Bluestone and ShurinX4 and others4
as follows: Eustachian tube blockage, due to
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edema, adenoiditis, or structurally *“floppy”
tubes, leads to gas reabsorption in the middle ear.
The resulting partial vacuum causes a transudate
to form. (The possible role of secretory cells has
been posited as well.) A conductive hearing loss is
thus created. In the absence of drainage, such fluid
then functions as a breeding medium for oropha-
ryngeal bacteria, with the final product being an
abscess—otitis media. Normally such an abscess
will resolve either spontaneously or with rupture
through the tympanic membrane. However, Nil-
son et al’5and Mandel et all6have demonstrated a
more rapid resolution and fewer recurrences with
antibiotic treatment. Although the efficacy of
antimicrobial treatment is challenged by European
data,IrBmethodological difficulties and lack of di-
agnostic criteria in these studies have contributed
to their lack of acceptance in the United States.
Significantly, 15 percent of children with one epi-
sode of otitis media will continue to have a hearing
loss six months after the original episode.19

Learning Disabilities

The term “learning disabilities” came into wide
use in the 1960s and early 1970s to describe the
finding among educators that some children suf-
fered from educational achievement handicaps un-
related to motivational and psychological factors
or intellect. The concept has been further defined
to apply to children with normal intelligence but
low school achievement with the characteristics
shown in Appendix 1

A typical child with learning disabilities will
have a normal or high intelligence quotient (1Q).
School failure or problems are common and are
often the first manifestation of the problem. Frus-
tration may lead to acting out, especially in older
children, and a perceived difference by teachers or
parents between potential and performance will
often lead to negative labeling, eg, “dumb,”
“lazy,” poorly motivated, or behavioral problem.

It is possible to test for learning disabilities with
considerable precision. Unfortunately, there is a
great deal of variation in the aggressiveness with
which school districts approach the diagnostic
task. As a result, physicians are sometimes asked
to become involved in helping the family locate
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competent independent resources for testing ad
advocacy. Specific testing should include an accu-
rate assessment of 1Q as well as achievement test-
ing for a comparison of the child’s levels with es-
tablished norms. Additional testing should be dore
to reveal whether a processing problem exists in
translating auditory or visual signals or both ino
meaningful symbolic activity.

Children with auditory deficits will display suh
symptoms as inability to discriminate similar
sounds and words, difficulty with short-term recall
of instructions, mispronunciations, or language ce-
lay. Although it is possible to help children with
learning disabilities through specific education
techniques that circumvent the impairment in
processing information, progress is often slow
Teachers must be specially trained and capable of
devoting extra time to these students.

It would be far preferable, of course, to prevent
such problems. As more evidence shows that hear-
ing loss may have a role in causing the type of
learning disabilities specifically concerned with
the processing of auditory stimuli, increasing
focus has been given to otitis media as a prevent-
able cause of learning disabilities. This associa-
tion, however, may not be so well proven as lay
sourcesZlimply, and in turn, an academic backlash
of sorts has occurred. 22

Since otitis media is extremely common in
childhood, the consequences of either neglecting
adequate treatment if it is a cause of learning dis-
abilities, or overtreating if it is not causally related
are enormous. In the first case, if there are o
long-term effects from recurrent infections, the
use of polyethylene grommets (PE tubes), a widely
employed preventive measure, may rarely be indi-
cated. In the second, antibiotic use, with its
known attendant side effects and risks, may ke
dramatically increased.

Recurrent Otitis Media and Auditory
Processing Learning Disability

Acute Otitis Media and Impaired Hearing

Authors citing a relationship between otitis
media and learning disabilities have focused o
several lines of evidence. First, there is a persistent
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hearing deficit with acute episodes of otitis media.
Olmstead et al19 followed 82 children with otitis
media for six months following the initial episode.
Twenty-five percent had losses of 15 dB or greater
persisting for more than two months. Twelve per-
cent had hearing loss for more than six months
following a single episode of otitis media. In two
other long-term follow-up studies from private
practice, Lowe et alZtand Fry et al5reported hear-
ing losses in 55 percent of the children at 6 months
of age and 17 percent (control 4.5 percent) after 5
and 10 years, respectively. Although the mecha-
nism for hearing impairment following otitis media
is not proven, it is correlated with a persistence of
effusions in the middle ear.228 Bennett et alDalso
reported a hearing loss with unsuspected otitis
media in school children.

Since Merluzzi and Henchcliffed) have deter-
mined that auditory thresholds for handicapping
hearing loss are age dependent and thus lower in
younger children, it seems reasonable to assume
that a significant number of children with otitis
media will suffer impaired hearing to a degree that
interferes with the ability to correctly receive
speech.

Evidence for a Critical Period

The case that otitis media may be causally re-
lated to later learning disabilities is based on the
argument that hearing deficits associated with
acute middle-ear infections interfere with the ac-
quisition of auditory learning skills during a critical
period in a child’s development, permanently im-
pairing these skills and leading to lifelong learning
disabilities. It is posited that a “ critical period” for
language acquisition exists in humans and that in-
terruption or diminution of hearing during this
time will irreversibly damage a child’s abilities to
receive and process auditory input.3L From animal
studies it is well known that brain function in many
anatomic areas is dependent on the exposure to
appropriate environmental stimuli during a limited
‘critical period” of development. After this criti-
cal period has passed, the ability to respond to
these stimuli and acquire the behavior in question
is severely diminished or absent. Specifically,
such a critical period has been shown to be in ef-
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tect tor auditory learning development in animal
models.3 In addition to behavioral deficits, ani-
mals deprived of auditory stimulation in infancy
also exhibit irreversible morphologic changes in
the auditory nuclei of the brainstem.

Evidence for a critical auditory period in hu-
mans is strengthened by studies of hereditary
deafness in children. Children with congenital
conductive deafness not treated with sound
amplitication typically suffer lifelong language
acquisition deficits. Indeed, the case that unre-
mediated deafness in the first two years of life
leads to irreversible damage in auditory and lan-
guage capacity is so overwhelming that it has been
termed by Downs3as irreversible auditory learn-
ing disaster. However, two studies indicate that if
congenital hearing loss is treated with amplifica-
tion in the first year of life, psychological and intel-
lectual deficits may be minimized. Beratis et al3
reported a case study of an infant with severe con-
genital hearing loss whose developmental deficits
were reversed with a hearing aid. Griffiths3 stud-
ied 42 similar infants. All were fitted with hearing
aids and regained normal hearing and language.
Although the exact length of the critical period for
language acquisition remains to be precisely delin-
eated, it appears that its outer boundary is approx-
imately age 2 years.

Similar evidence favoring a critical period for
global sensory deprivation is also available in the
literature. A long-term study by Dennis3 of or-
phans adopted before and after 2 years of age
showed a marked reduction in 1Q for the latter
reared in orphanages in an atmosphere of reduced
stimulation. Conversely, when compared with
control infants, Herber and Garber3 reported a
significant increase in 1Q when ghetto infants
of mothers with low Qs were given one-to-one
stimulation. Although these studies are, of course,
not directly relevant to the question addressed
here, they do support the thesis that sensory dep-
rivation in early childhood can lead to permanent
later impairment of intellectual functioning.

Learning Disabilities and Otitis Media

Numerous studies of school-age children with
learning disabilities show a correlation between
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modest to severe otitis media in early childhood
and learning disabilities.

Several early studies showed decreases in
school achievement correlating with a history of
otitis media. In 1935 Bond (according to Mus-
tain® reported that compared with normal chil-
dren, a history of draining ear was 15 times more
common in children with delayed reading achieve-
ment. Kaplan et al8 reported a large group of Es-
kimo children with a history of extensive middle
ear disease. All had school achievement deficits.
Significantly, severity and age of onset of otitis
media correlated with the degree of later deficien-
cies. Children with early and extensive disease
and continued hearing loss of more than 25 dB (16
percent of the group) had the most profound drop
in achievement scores, especially in those measur-
ing verbal ability. Children with a history of
severe otitis media but normal hearing also
showed lower scores on achievement tests. Al-
though the achievement scores in controls were
also low compared with test norms, it should be
emphasized that the lowered achievement noted in
the otitis media groups was in addition to the
overall “cultural” deficit noted in this group. This
gap in achievement showed a tendency to widen
with grade level, suggesting to the authors that the
effect may be permanent.

Lewis® reported similar findings in testing 14
aboriginal Australian children with chronic middle
ear disease. In addition to school achievement, a
wide range of tests for auditory discrimination,
speech, and intelligence were done. Control
groups of aboriginal children without a history of
otitis media and a similar group of white children
were similarly tested. Socioeconomic status was
controlled by the setting, a remote site in Aus-
tralia. On almost every parameter tested, the chil-
dren who had a history) of otitis media performed
poorly whether or not Ihey had an existing hearing
loss at the time of testing.

In a study controlling for age, sex, and race,
Holms and Kunzed) compared 16 children with a
history of otitis media before the age of 2 years
with 16 controls. Testing for language skills with
the Illinois Test of Psycholinguistics Ability, the
Peabody Picture Vocabulary Test, the Tempkin
Dorley Picture Articulation Screening Test, and
the Meehan Verbal Language Development Scale
showed a consistent deficit in auditory language
skills including reception, processing, and pro-
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duction of verbal responses. Significantly, viad
learning abilities were unaffected in the experi-
mental group.

In a retrospective study comparing 18 children
with severe early otitis media (requiring myringot-
omy) with 22 children having mild otitis neda
(less than one episode per year in the first tiree
years of life), Zinkus et al4l found a broad range o
auditory-related learning deficits in the experimen-
tal group. In addition, the reported first aset
of speech was delayed in the severe otitis meda
group, with the use of first words occurring five
months late and speaking in sentences 14 nmonths
late. Although both groups were of similar ag
sex, 1Q, and socioeconomic status, the experimen-
tal group had significantly greater hearing inpair-
ment at the time of testing. As in the Holm ad
Kunze study, the severe otitis media group v
not significantly handicapped in respect to visad
learning skills.

An additional study by Hersher£compared tre
frequency of otitis media in two groups of schoal-
aged children, one with learning disabilities asso-
ciated with hyperactivity and another large gap
of normal controls. All patients were from the ar
thor’s practice, and thus severity of middle-ear
disease was documented in the medical record ad
not reported retrospectively from parental nmem
ory as in the previously reviewed studies. Age ad
social class were matched. In addition, the leam-
ing disabled-hyperactive groups had nearly for
times the incidence (54 percent) of severe ditis
media (more than six episodes) that *normal”
children had (15 percent). No relationship was
noted between learning disabilities and hyperac-
tivity and the frequency of other common childhood
diseases.

Bennett and co-workers@also reported a series
of school-aged learning disabled children com
pared with controls matched for age, sex, ad
race. Socioeconomic status was relatively con
trolled in that all students were from a homoge-
nous upper-middle-class suburban school district.
An early history of severe otitis media (more then
six episodes in first six years of life) was found in
23 percent of children with learning disabilities ad
9 percent of controls. Undetected, current middle-
ear dysfunction was also detected in 49 percent of
children with learning disabilities compared with
21 percent of controls. Although this study does
not support (or reject) the hypothesis that early
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otitis media may play a role in the development
of learning disabilities, it does suggest that at least
for children with chronic middle ear disease, learn-
ing disabilities are a frequent and significant
concomitant.

Evidence for Causal Relationship Between
Ctitis Media and Learning Disabilities

In several recent articles, Paradise and
Rogers22Z have challenged the common belief that
the relationship between otitis media and learning
disabilities is causal. He cites the small number of
subjects in most studies, the lack of controls in any
individual study for such variables as socioeco-
nomic status and cultural bias, and the lack of any
study that, controlling for all variables, follows
subjects longitudinally. Thus, he argues that the
possibility exists that other underlying factors,
common to both otitis media and learning disabili-
ties, may be responsible for the correlation. More
important, perhaps, as Rapin3l has pointed out, no
study has convincingly demonstrated a relation-
ship between preschool middle ear effusion and
delayed or impaired language acquisition.

Although it is true that the single definitive
study linking otitis media and learning disabilities
has not been performed, it does not follow that a
causal relationship is therefore unproven. Maus-
ner and Bahn43 have established criteria for cau-
sality based on epidemiologic principles. Accord-
ing to their paradigm, causality is implied if the
following exist: (1) there is a strong relationship
among the associated variables, (2) the relation-
ship is consistent when tested for under varying
conditions, (3) temporal correctness is maintained,
(4 the effect has specificity sufficient to rule out
other competing variables, and (5) coherence with
existing information is maintained (eg, biological
plausibility is present).

The relationships between otitis media and
learning disabilities meet the above criteria. All
studies reviewed show a strong correlation be-
tween otitis media and learning disabilities, with
children with learning disabilities having several
times the incidence of otitis media of controls.
Although populations as diverse as aboriginals
in Australia, Eskimos, and suburban Americans
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have been tested, the relationship does not seem
to vary, implying a high degree of consistency. All
studies except that by Bennett et al® showed a
temporal relationship between preschool otitis
media and later learning disabilities. This one
study by Bennett et al did not report the incidence
of otitis media in early childhood, but did reveal
a high rate of persistent middle ear disease in
school-aged children with learning disabilities.
This study in no way refutes the temporal relation-
ship reported in other studies; it simply does not
address the question.

The effect of otitis media on learning disabilities
has striking specificity in those studies that ana-
lyzed the degree to which the learning deficit is
selective to auditory and auditory processing
skills. Both Zinkus et al4l and Holms and Kunzed)
reported that the learning disabilities seen in chil-
dren with early otitis media affected primarily
these skills and spared both general intelligence
and visual learning parameters.

Finally, as has been outlined above, the rela-
tionship between conductive hearing loss associ-
ated with otitis media in early childhood and later
learning disabilities is consistent with a wide vari-
ety of known information from other syndromes of
hearing loss in early childhood. Remediation ef-
fects seen in children with congenital conductive
deafness, critical period studies on animals with
hearing impairment, and a known association of
otitis media with secretory accumulations in the
middle ear with relative conductive deafness are
all compatible with a causal theory relating otitis
media and learning disabilities.

This is not to say that there is no need for fur-
ther studies to delineate the relationship more
precisely. As suggested by Rapin,3l the degree to
which otitis media interferes with language acqui-
sition in the first two years of life is not well char-
acterized and indeed critical to the theory. A
well-controlled longitudinal study, including socio-
economic status, race, and home environment as
well as clinically precise descriptions of the sever-
ity of otitis media and the degree and length of
hearing impairment, is a much needed priority in
the field. Moreover, it is not clear that all children
with otitis media develop learning disabilities.
Since all otitis media is not associated with per-
sistent hearing impairment, it is plausible and
consistent with the theory that some childien,
perhaps those with minimal or unilateral hearing
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impairment, would escape the deletorious effect of
the disease on later learning skills. Furthermore,
there are no data suggesting that either primary
prevention of episodes of otitis media or special
enrichment of the aural environment while such
episodes are occurring may prevent later undesir-
able sequelae.

An Approach to Treatment and Prevention

Until such time as the question of how to inter-
vene in the course of severe early otitis media is
answered definitively, the practicing physician is
faced with determining what course of action is
most consistent with known findings. Otitis media
can be either prevented43 or treated episodically
and then followed. Children at risk for hearing im-
pairment, especially those with known learning
disabilities, can be audiologically screened.®
When identified, such high-risk children can then
be treated or their environment manipulated to
minimize the effects of learning disabilities.

Management of Acute Otitis Media

Howie et af have identified risk factors associ-
ated with what they call the “otitis-prone” condi-
tion, in which recurrent episodes of severe otitis
media persist through early childhood. The factors
are early onset (91 percent at less than 12 months),
a preponderance of pneumococci on culture, and
the number of episodes, especially when multiple
episodes (more than two) occur in the first year of
life. Antibiotic treatment of otitis media, however,
has not been shown to significantly lower secre-
tory complications or abnormal tympanograms on
follow-up. Although treatment of acute infections
probably has intrinsic merit, as reviewed earlier,
preventive measures would seem to be more im-
portant, especially in the “otitis-prone” group.
Follow-up of children after acute episodes is also
indicated, since a high proportion will have tym-
panographic abnormalities, although the efficacy
of specific therapy is not conclusive, as will be
outlined below. Classes of children with otitis
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media at high risk for developing learning disabili-
ties are summarized in Appendix 2.

Antibiotic choice and usage in this disease isa
broad topic, adequately reviewed elsewhere.3The
clinician must be aware of the predominant organ-
isms (in particular Diplococcus pneumonae ad
Hemophilus influenzae) and the high rate of per-
sistent effusions and hearing loss following acute
episodes. Decongestants in the treatment of acute
infections do not seem to be effective.4 If, after
the disease has been followed with otoscopy ad
tympanometry for 6 to 12 weeks, effusion ad
poor tympanic membrane compliance are il
present, many authors recommend the use of
polyethylene tubes following myringotomy ad
aspiration of the fluid from the middle ear. Are
cent reportdb notes that short-term treatment with
prednisone can be used to clear persistent middle
ear effusion. This treatment may offer an alterna-
tive to surgery. The study deserves replication &
well as the attention of physicians who commonly
deal with otitis media.

Preventive Strategies

Two major approaches, medical and surgical,
have been commonly employed to prevent recur-
rent otitis. A summary of these regimens is shown
in Table 1 Surgical treatment is probably the rost
commonly used approach, although precise data
comparing the rates at which the two approaches
are used are not available. Paradise3 and others
have suggested, however, that medical prophy-
laxis be used as the treatments of first choice.
Controlled comparisons of the effectiveness of tre
two methods have not been reported in the litera-
ture, although a theoretical risk-benefit analysis
can be done using existing data. Both methods re-
duce the incidence of recurrence of otitis media by
approximately 90 percent and thus can be judged
equally effective. The most commonly used anti-
biotic regimen, sulfisoxazole in a twice-a-day dos-
age, seems to be relatively free of frequent sice
effects.46 Occasional idiosyncratic allergic reac-
tions, some potentially life threatening, have been
reported. The major impediment to success with
treatment by sulfisoxazole is compliance, since
the administration of medication twice a day for
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Table 1. Primary Prevention of Otitis Media

Treatment
Modality Regimen
Prophylactic
antibiotics
(treatment of
choice)
Sulfisoxazole Twice a day for

one year

Amoxacillin Daily for one

year
Polyethylene Placed
grommets surgically.
(back-up remain for six
therapy) months to ayear

the suggested year requires dedication on the part
of the parents. An alternative, administering sulfa
at the onset of upper respiratory symptoms, has
been suggested4/ as having nearly equal prophy-
lactic results. In the experience of the author
(CRK), however, this method increases compli-
ance problems, and without intense follow-up, far
less success may be obtained.

The surgical alternative is the use of polyethyl-
ene grommets inserted through the tympanic
membrane, allowing ventilation of the middle ear
and drainage of effusions. This method is striking-
ly successful at clearing acute effusions.88 Compli-
ance problems are minimal, since the tubes com-
monly remain in place for six months to two years.
It is necessary, however, for parents to monitor
conditions where water could enter the ear canal
(bathing and swimming, principally) and to ensure
their children wear ear plugs or other mechanical
barriers to prevent reinfection. The major serious
complication of this method is related to anes-
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Special Problems

Compliance with
daily medication

Compliance

Special
precautions for
swimming and
bathing

Side Effects and
Complications

Allergic reactions;
severe reactions
unusual

Rare but reported;
cultural biases
against "drugs";
used long term
Allergy, diarrhea,
yeast overgrowth
Anesthetic risks;
long-term changes
in tympanic membrane—
25%, permanent
atrophy;
conductive deafness;
long-term risks of
polyethylene in human
tissue undocumented;
higher cost

thetic risk, since it is virtually impossible to place
the devices in young children without anesthesia.
Since many of these procedures could be expected
to be performed in community hospitals, where staff
experienced in the special problems of anesthe-
tized young children are less likely to be present,
this risk is not insignificant, and such operations
result in as many as 1 death in 5,000 to 10,000
procedures. Tos and Poulsend also reported dis-
turbing long-term results of the effects of tubes on
the tympanic membrane. Fifty percent of such
children had abnormalities of the tympanic mem-
brane after five years, the most serious being atro-
phy of the drum in 25 percent of cases. Atrophy
as such can be associated with hearing deficits.
Finally, since the long-term consequences of
polyethylene implants in human tissue are un-
known, some concern should remain that other
serious side effects may yet be discovered.

A final group presenting management problems
are those children of school age with known learn-
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ing disabilities. Since Bennett et al@have shown a
high rate of undetected intercurrent effusions in
these children, screening them periodically for
middle ear disease seems to be a reasonable mini-
mum intervention. Since a small but significant
rate of positive cultures is found with asympto-
matic effusions, 3 it may also be prudent to place
such children on antibiotics and to consider pro-
phylaxis, especially if effusions are recurrent.

References

1. Marsland DW, Wood M, Mayo F. A data bank for
patient care, curriculum, and research in family practice:
526,196 patient problems. J Fam Pract 3:25, 1976

2. Froom J, Mold J, Culpepper L, Boisseau V: The
spectrum of otitis media in family practice. J Fam Pract
10:599, 1980

3. Paradise JL: Otitis media in infants and children.
Pediatrics 65:917, 1980

4. Rowe DS: Acute suppurative otitis media. Pediat-
rics 56:285, 1975

5. Bluestone CD: Current concepts in otolaryngology:
Otitis media in children: To treat or not to treat. N Engl J
Med 306:1399, 1982

6. Bain DJD: Acute otitis media in children: Diagnostic
and therapeutic dilemmas. J Fam Pract 6:259, 1978

7. Plowie VM, Pleussard JH, Sloyer J: The "otitis
prone" condition. Am J Dis Child 129:676, 1975

8. Kaplan GJ, Fleshman JK, Bender TR, et al: Long
term effects of otitis media: A ten-year cohort study of
Alaskan Eskimo children. Pediatrics 52:577, 1973

9. Dees SC, Lefkowitz D: Secretory otitis media in al-
lergic children. Am J Dis Child 124:364, 1972

10. Shaefer 0: Otitis media and bottle feeding. Can J
Public Health 62:478, 1971

11. Beauregard WG: Positional otitis media. J Pediatr
79:294, 1971

12. Paradise JL, Bluestone CD, Felder H: The universal-
ity of otitis media in 50 infants with cleft palate. Pediatrics
44:35, 1969

13. Warren WS, Stool SE: Otitis media in low-birth
weight infants. J Pediatr 79:740, 1971

14. Bluestone CD, Shurin PA: Middle ear disease in
children; pathogenesis, diagnosis and management. Pedi-
atr Clin North Am 21:379, 1974

15. Nilson BW, Poland RL, Thompson RS, et al: Acute
otitis media: Treatment results in relation to bacterial etiol-
ogy. Pediatrics 43:351, 1969

16. Mandel EM, Bluestone CD, Ghorhanian SN, et al:
Comparison of cefaclor and amoxacillin for acute otitis
media with effusion. Ann Otol Rhinol Laryngol 90(part 3,
suppl 84):48, 1981

17. Diamant M, Diamant B: Abuse and timing of use of
?gyﬁ)iotics in acute otitis media. Arch Otolaryngol 100:226,

18. van Buchem FL, Dunk JHM, van't Hof MA: Therapy
of acute otitis media: Myringotomy, antibiotics or neither.
Lancet 2:883, 1981

19. Olmstead RW, Alvaraz MC, Moroney JD, Eversden
M: The pattern of hearing following acute otitis media.

226

J Pediatr 65:252, 1964

20. Silver LB: Acceptable and controversial approaches
to treating children with learning disabilities. Pediatrics 5R
406, 1975

21. Hearing: A link to 1Q? Newsweek, June 14, 195
p 97 '

22. Paradise JL, Rogers KD: Ubiquitous otitis media: A
child health problem of uncertain dimension. Am J Publir
Health 70:577, 1980

23. Paradise JL: Otitis media during early life: Hw
hazardous to development? Pediatrics 68:869, 1981

24. Lowe JF, Bamforth JS, Pracy R: Acute otitis media:
One year in general practice. Lancet 2:1129, 1963

25. Fry J, Dillane JB, McNab-Jones RF, Kalton G: Tre
outcome of acute otitis media. Br J Prev Soc Med 23 26
1969 Y

26. Shurin PA, Pelton SB, Donner A, Klein JO: Persist-
ence of middle ear effusion after acute otitis media in chi-
dren. N Engl J Med 300:1121, 1979

27. Groothius JR, Sell SHW, Wright PF: Otitis media in
infancy: Tympanometric findings. Pediatrics 63:435, 19°

28. Bluestone CD, Beery QC, Paradise JL: Audiometry
and tympanometry in relation to middle ear effusions in
children. Laryngoscope 83:594, 1973

29. Bennett FC, Ruuska SH, Sherman R: Middle ex
function in learning disabled children. Pediatrics 66 24
1980

30. Merluzzi E, Henchcliffe R: Threshold of subjective
auditory handicap. Audiology 12:65, 1973

31. Rapin I: Conductive hearing loss: Effects on chil-
dren's language and scholastic skills. Ann Otol Rhind
Laryngol 88(suppl 60):3, 1979

32. Webster DB, Webster M: Neonatal sound depriva-
tion: Effects on brainstem auditory nuclei. Arch Otolaryn-
gol 103:392, 1977

33. Downs MP: The expanding imperatives of early
identification. Bess FH (ed): Childhood Deafness: Causa
tion, Assessment and Management. New York, Grune &
Stratton, 1977, p 95

34. Beratis S, Rubin M, Miller RT, et al: Developmental
aspects of an infant with transient moderate to severe hear-
ing impairment. Pediatrics 63:153, 1979

35. Griffiths CIWA: Conquering Childhood Deafness.
New York, Exposition Press, 1967

36. Dennis W: Children of the Creche.
Prentice-Hall, 1973

37. Heber R, Garber H: An experiment in the prevention
of cultural familial mental retardation. Rehabilitation Sen-
ices Administration (DHEW), Washington DC, ERIC 059 7&2,
1972

38. Mustain WD: Linguistic and educational implica-
E'%?S of recurrent otitis media. Ear Nose Throat J 58:218,

New Yok,

39. Lewis N: Otitis media and linguistic incompetence.
Arch Otolaryngol 102:387, 1976

40. Holms VA, Kunze LH: Effect of chronic otitis media
on language and speech development. Pediatrics 43:833,
1969

41. Zinkus PW, Gottlieb MI, Schapiro M: Developmental
and psychoeducational sequelae of chronic otitis media
Am J Dis Child 132:1100, 1978

42. Hersher L: Minimal brain dysfunction and otitis
media. Percept Mot Skills 47:723, 1978

43. Mausner J, Bahn AK: Epidemiology, An Introduc-
tory Text. Philadelphia, WB Saunders, 1974

44. Olson AL, Klein SW, Charney E, et al: Preventions
and therapy of serous otitis media by oral decongestant: A
c]i_g%)le blind study in pediatric practice. Pediatrics 61:679,

45. Schwartz RH, Puglese J, Schwartz DM: Use of a
short course of prednisone for treating middle ear effusion:
A double blind crossover study. Ann Otol Rhinol Laryngol
89(suppl 68):296, 1980

46. Perrin JM, Charney E, MacWhinney JB, et al: Sulfi-
soxazole as chemoprophylaxis for recurrent otitis media: A
double blind crossover study in pediatric practice. N Engl J

THE JOURNAL OF FAMILY PRACTICE, VOL 17, NO. 2, 1983



Med 291:664, 1974

47, Biedel CW: Modification of recurrent otitis media by
short term sulfonamide therapy. Am J Dis Child 132:681,
1978

48. Naunton RF: Tympanostomy tubes: The conserva-
tive approach. Ann Otol Rhinol Laryngol 90:529, 1981

OTITIS MEDIA AND LEARNING DISABILITIES

49. Tos M, Poulsen G: Secretory otitis media: Late re-
sults of treatment with grommets. Arch Otolaryngol 102:
672, 1976

50. Giebink GS, Mills EL, Huff JS, et al: The microbiol-
ggygof serous and mucoid otitis media. Pediatrics 63:915,

Appendix 1
Definition of Learning Disabilities*

A severe discrepancy between achievement and intellectual ability should be present in one or more of

the following areas:

Oral expression

Listening comprehension
Written expression

Basic reading skills
Reading comprehension
Mathematics calculation
Mathematics reasoning

The discrepancy must not primarily be the result of any of the following:

Visual, hearing, or motor handicaps
Mental retardation
Emotional disturbance

Environmental, cultural, or economic disadvantage

Included in the definition are such conditions as the following:

Perceptual handicaps
Brain injury

Minimal brain dysfunction
Dyslexia

Developmental aphasia

*From Education for All Handicapped Children Act of 1975, United States Congress, Statues at Large, PL

94/142

Appendix 2
Classes of Children at Risk for Learning Disabilities as a Complication of Otitis Media

1 Children with recurrent otitis media

The "otitis-prone" child— more than two episodes of otitis media in the first or second year of life
Recurrent otitis media— more than six episodes during the preschool years
2. Children with acute otitis media that fails to resolve: persistent effusion or learning impairment and
abnormal tympanogram persist six weeks to two months following an episode of otitis media

3. Children under the age of 3 years

4. Other groups with known high risk for otitis media, eg, cleft palate (see text)
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