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ABSTRACT 

The present study was designed to determine whether children 

with multiple episodes of otitis media differed from children with 

fewer episodes of otitis media on measures of speech, language, and 

nonverbal intelligence. The effect on test performance of two 

variables — past history of otitis media, and hearing and health at 

the time testing — was described. The children were representative of 

those seen by private pediatricians and criteria for history of otitis 

media considered both unilateral and bilateral episodes of otitis 

media. 

The present results indicated that the variables of history of 

otitis media, and hearing sensitivity and health at the time of 

testing, did not result in statistically significant differences 

between the groups. The premise that reduced speech and language 

skills are sequelae of the fluctuating hearing loss associated with 

episodes of otitis media must be viewed cautiously. Prevalence of past 

episodes of unilateral to bilateral otitis media was 2:1. 
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INTRODUCTION 

In each of the studies of two groups of children with different 

histories of otitis media, the group with the greater number of 

previous episodes of otitis media has had poorer scores on speech and 

language measures (Friel-Patti, Finitzo-Hieber, Conti and Brown, 1982; 
< 

Holme and Kunze, 1964; Lewis, 1976; Needleman, 1977; Sak and Ruben, 

1981; Zinkus and Gottlieb, 1980; Zinkus, Gottlieb and Schapiro, 1978). 

Many, but not all of the differences reached statistical significance. 

In general, the poorer performance by the group with multiple episodes 

of otitis media has been attributed to the fluctuating hearing loss 

associated with episodes of otitis media (e.g., ASHA Committee on 

Audiometric Evaluation, 1979; Holme and Kunze, 1964; Zinkus, et al., 

1978). This conclusion, however, does not yet appear warranted. The 

presence of hearing loss and illness in some children at the time of 

testing, the uninvestigated effect of past history of illness on 

overall development, and the failure to differentiate between 

unilateral and bilateral episodes of otitis media in subject-selection 

criteria have complicated the interpretation of the results. In 

addition, the extent to which the findings can be generalized to 

"middle-class" children is unknown. 

Ventry (1980) and Paradise (1981) have pointed out that some 

children in the groups with histories of multiple episodes of otitis 

media had some degree of hearing loss at the time of testing. In 

1 
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studies that did not require that all children have normal hearing at 

the time of testing and in which audiometric results were reported, 

approximately 50% of the children in the groups with multiple episodes 

of otitis media had hearing loss greater than lOdB, contrasted with 20% 

of the children in the groups with fewer episodes (Friel-Patti, et al., 

1982; Zinkus, et al., 1978; Zinkus and Gottlieb, 1980). For example, 

Zinkus, et al. (1978) reported that 65% (13/18) of the subjects in the 

multiple episode group had hearing thresholds between 10 and 20 dB HL 

and that 10% (2/20) of the subjects in the group with fewer episodes 

had hearing thresholds between 10 and 20 dB HL. Many statistically 

significant differences existed between the groups on measures of 

articulation, and expressive and receptive language. In the single 

study that required normal hearing sensitivity at the time of testing, 

fewer statistically significant differences were reported (Sak and 

Ruben, 1981). Thus, the presence of hearing loss at the time of 

testing could have accounted for the reported group differences. 

In studies that did not establish a criterion for middle-ear 

function and in which otoscopic or tympanometric results were reported, 

many of the children had middle-ear dysfunction. Sak and Ruben (1981) 

reported that 50% of the children in the group with histories of 

multiple episodes of otitis media had either excessive negative 

pressure, poor compliance, and/or tympanometry tubes present in 

contrast with 20% of the children in the group with histories of fewer 

episodes of otitis media. Holme and Kunze (1964) reported that 100% of 

the children in the group with multiple episodes and 0% of the children 
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in the group with fewer episodes had otitis media present at the time 

of testing. Thus, not only did many of the children have a hearing 

loss at the time of testing, but also many may not have been well. As 

mentioned earlier, neither the effect on speech and language tests of 

illness, nor the hearing loss possibly associated with middle-ear 

dysfunction has been described. 

Some investigators have included a measure of nonverbal 

performance skills, in addition to speech and language measures. In 

two studies (Zinkus, et al., 1978; Zinkus and Gottlieb, 1980), the 

differences on the nonverbal performance measures, in addition to those 

on the speech and language measures, reached statistical significance 

with poorer scores obtained by the group with histories of multiple 

episodes of otitis media. In a third study, the group with multiple 

episodes did more poorly than the control group (Brandes and Ehinger, 

1981). In a fourth study, the group differences were negligible, but 

children with learning disability had been excluded (Sak and Ruben, 

1981). Thus, there is a possibility that a general developmental delay 

is a sequela of a history of multiple episodes of otitis media. If so, 

past periods of illness must be considered in interpreting the results, 

because hearing loss alone does not affect the development of nonverbal 

performance skills. 

Investigators have used similar, but not identical criteria to 

classify subjects according to history of otitis media. All have 

required that the children in the groups with multiple episodes of 

otitis media to have had the first episode prior to two years of age 
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and to have had three or more episodes before being selected for 

testing (e.g., Brandes and Ehinger, 1981; Holme and Kunze, 1964; 

Needleman, 1977; Zinkus, et al., 1978). Only frequency of episodes of 

otitis media was considered, thus, the prevalence of unilateral and 

bilateral episodes was unknown. The assumption that bilateral and 

unilateral episodes and the associated unilateral and bilateral 

fluctuating hearing loss have a similar impact on development appear 

unwarranted. 

The extent to which the previously discussed studies can be 

generalized to "middle-class" children is unknown because investigators 

have selected subjects who were not representative of this group 

(Paradise, 1981; Ventry, 1980). For example, children have been 

studied who were medically indigent (Holme and Kunze, 1964), 

academically underachieving (Zinkus and Gottlieb, 1980; Zinkus, et al., 

1978), from aboriginal populations (Lewis, 1976), from low- and 

middle-class homes (Needleman, 1977), from intensive care or low-birth-

weight nurseries (Friel-Patti, et al., 1982), or from undescribed 

populations (Sak and Ruben, 1981). Thus, it is not known whether 

reduced speech and language skills are sequelae of multiple episodes of 

otitis media in a population of "middle-class" children. 

The present study was designed to determine whether children 

with multiple episodes of otitis media differed from children with 

fewer episodes of otitis media on measures of speech, language, and 

nonverbal intelligence. The effect on test performance of past history 

of otitis media, and hearing and health at the time of testing was 
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described. The children were selected from the medical records of 

private pediatricians and the subject selection criteria for history of 

otitis media considered both unilateral and bilateral episodes of 

otitis media. 



METHODS 

Subject Selection Criteria 

Fifty-six subjects who met the following entrance criteria were 

selected from the pediatric practices of six pediatricians in Tucson, 

Arizona: no oral-facial anomalies; no history of illness requiring 

hospitalization; age between 4;0 and 4;11 years of age; English 

speaking; and had at least one parent who had attended a minimum of one 

year of college. 

Criteria for two sub-groups which represented extreme ends of 

the distribution related to histories of otitis media were then 

determined for children who met the entrance criteria. First, the 

number of months was counted during which one or more diagnoses of 

unilateral or bilateral otitis media were made. The decision to use 

this criterion was based on Klein's (1983) data which indicated that an 

episode of otitis media resolved in 60% of the children within one 

month. When both unilateral and bilateral diagnoses were made within 

the same month, those months were considered to be bilateral months of 

otitis media. Then, a pediatrician and two speech-language 

pathologists determined the criteria for the mild history of otitis 

media group (MOM) and the severe history of otitis media group (SOM) by 

visual inspection of the data (see Figure 1). The criteria which 

resulted follow: 

6 



Severe History of Otitis Media (SOM): 

1. Eight or more months (not necessarily consecutive) during 

which there had been at least one diagnosis of unilateral 

or bilateral otitis media per month; 

2. within those eight months, there were at least two months 

(not necessarily consecutive) during which there had been 

one or more diagnoses of bilateral otitis media per month; 

and, 

3. two or more months (not necessarily consecutive) prior to 

eighteen months during which there had been at least one 

diagnosis of unilateral or bilateral otitis media per 

month. 

Mild History of Recurrent Otitis Media (MOM)s 

1. No more than three months (not necessarily consecutive) 

during which there had been at least one diagnosis of 

otitis media each month; and, 

2. no more than two months of bilateral otitis media (not 

necessarily consecutive). 

Forty-five percent (25/56) of the children met the criteria for 

the MOM group, and 36% (20/56) met the criteria for the SOM group. MOM 

and SOM subjects were then pair-matched by age within two months and 

sex. This resulted in 9 males and 4 females in each group (MOM: x = 

4;5, s.d. = 2.9 months; SOM: X = 4;6, s.d. = 2.5 months). 

Because of the unknown effects on test performance of hearing 

loss, middle-ear dysfunction and illness, children in both groups were 



further subdivided from information collected on the day they were 

tested. Children who met a set of four criteria were classified as 

"normal hearing and healthy" (+Hng and +Hth), and those who did not 

meet one or more of the criteria were classified as "not hearing and/or 

not healthy" (-Hng and/or -Hth). Those criteria were as follows: 

1. The child responded at 15dB HL (ANSI, 1969) to 500, 1000, 

and 2000 Hz pure-tones presented to each ear monaurally 

under earphones with one exception — a threshold of no 

more than 20 dB HL at one frequency unilaterally was 

considered a pass; 

2. the child responded to spondaic words presented at 15dB HL 

(ANSI, 1969) to each ear monaurally under earphones; 

3. middle-ear pressure was not greater than 150 mm H^O in 

each ear, and static compliance was within normal limits in 

each ear (.30 - 1.6 c.c.); and, 

4. the child was well on the day of testing, as reported on 

the University of Arizona Questionnaire by the parent 

accompanying the child (Matkin, Tonini, Swisher and Matkin, 

1982). 

Tests Administered 

With the exception of the Northwestern Syntax Screening Test 

(NSST), the speech and language tests selected met more psychometric 

criteria, suggested by McCauley and Swisher (1982), than did other 

tests designed to identify speech and language impairment in preschool 

children. The NSST was included in the test battery because it was 
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needed to place most preschool subjects in the same categories (normal 

versus impaired) as three experienced speech-language pathologists 

(Demetras, Matkin and Swisher, 1982). 

The speech and language test battery was as follows: The 

Peabody Picture Vocabulary Test, Form L (PPVT:L) (Dunn and Dunn, 1981); 

Northwestern Syntax Screening Test, Receptive and Expressive Sections 

(NSST:R; NSST:E) (Lee, 1971); Templin Parley Screening Test of 

Articulation (TD:S) (Templin and Darley, 1969). 

In addition, the Wechsler Preschool and Primary Scale of 

Intelligence; Block Design Subtest (WPPSI:BD) (Wechsler, 1967) was 

selected as a screening measure of nonverbal performance because of the 

high correlation (r = .80) between it and full scale performance score 

(Wechsler, 1967). 

Testing Procedures 

The hearing and impedance studies were conducted at the 

University of Arizona Hearing Clinic by a graduate clinician under the 

direct supervision of a certified audiologist. The hearing screening 

was done in a double-wall sound booth using a Beltone 200 C audiometer 

and conditioned play audiometry. The impedance study was done using a 

Teledyn Avionic Acoustic Impedance Meter TA-4D. When the hearing and 

impedance measuers were completed, the child was brought to a therapy 

room in the University of Arizona Speech-Language Clinic and the test 

battery was administered. 

Speech-language clinicians were trained to administer the test 

battery by viewing a videotape which demonstrated the administration of 



the test battery. They then practiced the administration of each test 

until they were observed by the investigator to follow the test 

procedures described in the test materials. All were unaware of the 

purposes of the investigation and the History of Otitis Media and 

Hearing-Health classification of each subject. The protocols for 12% 

(3/26) of the subjects were double-scored by a second tester in the 

test room. The interscorer reliability was calculated as suggested by 

Shriberg and Kent (1982). The reliability was 100% for the WWPSI:BD, 

100% for the PPVT:L, 98% for the NSST:R, 88% for the NSST:E, and 85% 

for the TD:S. 

The tests were administered in the following order: WWPSIsBD, 

PPVT:L, and NSST:R. The child was given a five-minute break, then the 

NSST:E was administered, followed by the TD:S. The NSST and the TD:S 

were recorded using a TEAC X-3 reel-to-reel tape recorder and a Radio 

Shack lavalier microphone. Clinicians were encouraged to review the 

tape if in doubt about a child's response.^" 

All testing, including the hearing and impedance studies, was 

completed in less than two hours, with breaks taken as needed by the 

child. The speech, language, and nonverbal performance tests were 

administered in quiet, well-lit therapy rooms with the parent observing 

through a one-way window. As they waited, the parents completed the 

University of Arizona Questionnaire, which included the following item: 

Do you think your child is well today? 

1. This review was required for only one child to assure that 
articulation errors were not confounding the scoring of the responses 
on the NSST:E. 
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Data Analysis 

Z-scores, a type of standard score, were calculated for each 

subject on each test. A multivariate analysis of variance (MANOVA) was 

then performed utilizing the Statistical Package for Social Sciences 

(Hull and Nie, 1981). The independent variables were History of Otitis 

Media and Health-Hearing at the time of testing; the dependent 

variables were WWPSI:BD, PPVT:L, NSST:R, NSST:E, and TD:S. This 

analysis determined whether the History of Otitis Media or 

Hearing-Health Status at the time of testing contributed to significant 

differences between the groups. 



RESULTS 

Hearing-Health at the Time of Testing 

Table 1 describes the distribution of subjects who at the time 

of speech and language testing had normal hearing and were healthy, who 

had normal hearing but were not healthy, or did not have normal hearing 

and were not healthy. Within the MOM group, 62% (8/13) of the children 

had normal hearing and were well at the time of testing, and 54% (7/13) 

of the subjects in the SOM group had normal hearing and were well at 

the time of testing. 

Statistical Analysis 

A multivariate analysis of variance (MANOVA) was performed. 

The independent variables were History of Otitis Media and 

Hearing-Health Status at the time of testing. The dependent variables 

were the WWPSI:BD, PPVT:L, NSST:R, NSST:E, and TD:S. None of the 

comparisons reached the .05 level of significance, as shown in Table 2. 

The cell means for normal hearing and healthy (+Hng and +Hth) 

and not normal hearing and/or not healthy (-Hng and/or -Hth) when 

history of otitis media is not considered are listed in Table 3. The 

cell means for MOM and SOM groups when the hearing and health criteria 

are not considered are listed in Table 4. All test scores have been 

2 
converted to standard z-scores. 

2. A z-score of 0.00 represents the mean of the standardized 
sample; a z-score of +1.00 represents one standard deviation above 
mean; a z-score of -1.00 represents one standard deviation below mean. 

12 
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TABLE 1 

DISTRIBUTION OF SUBJECTS 

The distribution of subjects who at the time of testing were normal 
hearing and healthy (I); who were normal hearing but were not healthy 
(II); and were not normal hearing and were not healthy (III). 

_ _ _ 

MOM 8 3 2 

SOM 7 3 3 
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TABLE 2 

SUMMARY OF MULTIVARIATE ANALYSIS OF 
VARIANCE (MANOVA) 

The summary of MANOVA to test for differences on measures of speech, 
language, and nonverbal performance between groups of four-year-old 
children with different histories of otitis media when health-hearing 
variables at the time of testing are considered. 

Source of Variation df F P 

Otitis Media 5/18 .682 
* 

N.S. 

Health-Hearing 5/18 1.893 
* 

N.S. 

Interaction 5/18 .813 
* 

N.S. 

* Not significant at the 0.05 level. 
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TABLE 3 

CELL MEANS FOR HEARING AND HEALTHY (+Hng AND +Hth) 
AND NOT NORMAL HEARING AND/OR NOT HEALTHY 

(-Hng AND/OR -Hth) GROUPS 

Cell means for hearing and healthy (+Hng and +Hth) and not normal 
hearing and/or not healthy (-Hng and/or -Hth) groups according to 
speech, language, and nonverbal performance measures. 

Healthy and Normal Not Healthy and/or Normal 
Hearing Hearing 

WPPSI 1.00 .96 

PPVT - .14 .40 

NSST:R - .45 .04 

NSST:E - .25 -.45 

TD:S .01 .45 
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TABLE 4 

CELL MEANS FOR SEVERE HISTORY OF OTITIS MEDIA (SOM) AND 
MILD HISTORY OF OTITIS MEDIA (MOM) 

Cell means for severe history of otitis media (SOM) and mild history of 
otitis media (MOM) groups according to speech, language, and nonverbal 
performance measures. 

MOM SOM 

WPPSI 1.23 .73 

PPVT .39 -.13 

NSST:R - .19 •
 

to
 

to
 

NSST:E - .18 • -.51 

TDtS to
 

to
 

•
 

to
 



Although none of these differences reached significance, a 

review of the cell means suggests that the -Hng and/or -Hth group had 

higher scores on the PPVT:L, the NSST:R, and the TD:S, and lower scores 

on the NSSTsE. 

A review of cell means of children in the MOM and SOM groups 

shows that the children in the SOM group performed less well than 

children in the MOM group (Table 4) on the WPPSIsBD, the PPVT:L, and 

the NSSTsE, and minimal differences on the NSSTsR and the TD:S. 

Prevalence of Unilateral versus Bilateral Otitis Media 

In the group of 56 subjects who met entrance criteria, there 

were 350 months during which there had been at least one episode of 

unilateral or bilateral otitis media, as indicated in Figure 1. Of 

those 350 months of otitis media, 60% (260/350) had unilateral 

episodes, and 40% (140/350) had bilateral episodes. Thus, the ratio of 

unilateral months of otitis media to bilateral months of otitis media 

was approximately 2:1. 
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[] Unilateral Episodes of Otitis Media 

| Bilateral Episodes of Otitis Media J 

SUBJECTS 

Figure 1. The distribution of bilateral and unilateral months of 
otitis media in a sample of 56 subjects through the 

first 48 months of life. 



DISCUSSION 

The present study was designed to compare the speech and 

language skills of a group of children with histories of multiple 

episodes of otitis media to those of a group of children with histories 

of fewer episodes of otitis media. Two issues will be addressed: does 

poor hearing and/or health at the time of testing contribute to poor 

test performance; and are the results of this and previous studies 

consistent with the interpretation that reduced levels of speech and 

language skills are sequelae of fluctuating hearing loss associated 

with otitis media. 

The differences in the present study between children in the 

+Hng and +Hth group and children in the -Hng and/or -Hth group did not 

reach statistical significance. This finding, however, must be 

interpreted cautiously because the effect on test performance of 

illness may be different from the effect of reduced hearing 

sensitivity. A greater effect may be associated with being both ill 

and not normally hearing. 

As Ventry (1980) has indicated, many investigators have 

attributed the poorer performance of children with histories of 

multiple episodes of otitis media to the fluctuating hearing loss 

presumably associated with otitis media. Menyuk (1979) has suggested 

that chronic illness also may have a detrimental effect on the language 

development of the child. It is more likely, however, that chronic 

19 



illness leads a child to "tune out," or become "inattentive" to the 

opportunities available for learning in all areas of development. This 

possibility is in line with the finding of reduced nonverbal 

performance levels, in addition to reduced language levels in the 

multiple episodes group in the present study and in three previous 

studies (Brandes and Ehinger, 1981; Zinkus and Gottlieb, 1980; Zinkus, 

et al., 1978). 

Further evidence which complicates attributing reduced speech 

and language levels to a history of fluctuating hearing loss is the 

present finding that there is a 2:1 ratio of months of unilateral 

otitis media to months of bilateral otitis media. This finding is 

consistent with the results of Toubbeh (1983) for 17,000 Native 

Americans, age 0-100 years. Not only the effects of bilateral 

conductive hearing loss but also the effects of unilateral conductive 

hearing loss must be considered in interpreting results. Support for 

the latter possibility comes from a study by Bess (1982) in which a 

group with unilateral sensorineural-type hearing loss did more poorly 

in school than a control group without hearing loss. 

Although previous studies have reported statistically 

significant differences between groups related to histories of otitis 

media (e.g., Zinkus and Gottlieb, 1980), those findings should be 

prudently generalized only to similar populations (Paradise, 1981). 

The present study selected children representative of "middle-class" 

children who were seen by private pediatricians in Tucson, Arizona, and 



no statistically significant differences were found. The trend, 

however, was in line with the results of previous studies. 

The present study has several limitations. No measures of 

interphysician reliability for identifying the presence of otitis media 

and differentiating between unilateral and bilateral episodes were 

obtained because the study was retrospective. Thus, the reliability of 

the otitis media subject classification is unknown. In addition, 

because the diagnoses of otitis media in the medical records did not 

consistently differentiate between acute suppurative otitis media and 

serous otitis media, it was not possible to consistently determine if 

episodes of otitis media were accompanied by illness. Therefore, any 

inferences to past history of illness associated with otitis media must 

be viewed cautiously. No audiological findings were available in the 

medical records of any of the children. Thus, past history of 

fluctuating hearing loss cam only be assumed to accompany some, but not 

all, periods of diagnosed otitis media (Olmstead, Alvarez, Moroney and 

Eversden, 1964). 

Future analyses of the data collected for the present study 

will focus on those individuals whose pattern of tests scores indicate 

they would be considered impaired in their speech-language skills 

relative to their age peers. Then, histories of otitis media, health 

at the time of testing, and hearing at the time of testing will be 

compared to those of the children identified as normal. A similar, 

retrospective approach to a larger number of speech and language 

impaired children is also needed. A prospective study of a large 

number of children now also appears to be warranted. Variables of 
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particular interest include type, degree, and duration of illness; and 

type, degree, and duration of hearing loss. 

In summary, the effect of poor hearing and/or poor health at 

the time testing did not reach statistical significance. The 

assumption that reduced speech and language skills in children with 

histories of multiple episodes of otitis media are sequelae of 

fluctuating hearing loss must be approached with caution because of the 

findings of reduced scores on nonverbal performance measures in this 

and other studies. Furthermore, the reported 2:1 prevalence of 

unilateral to bilateral episodes of otitis media in the present study 

suggests that the impact of both fluctuating unilateral and bilateral 

losses must be considered in the interpretation of results. 

The clinical implications from the present findings viewed in 

relation to past findings include the following. It does not appear 

that a large percentage of children with histories of multiple episodes 

of otitis media who are seen by private pediatricians are at risk for a 

specific speech and language impairment. When, however, a speech or 

language impairment is under consideration for a child with a history 

of multiple episodes of otitis media, a multi-discipline assessment 

should be considered. In addition to hearing sensitivity, speech and 

language skills and nonverbal performance levels should be assessed. 

If the child is enrolled in therapy, hearing levels and the possibility 

of illness should be closely monitored, and communication with the 

child's physician should occur frequently. 
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