
Early identification of hearing loss due to otitis media: 

The utility of quality of life questions, patient history, and caregiver 

demographics in the assessment of hearing status 

By 

Arlene C. Molino 
PUBH392 

April 22, 2002 

A Master's paper submitted to the faculty of the University of North Carolina at 
Chapel Hill in partial fulfillment of the requirement for the degree of Master of 
Public Health in the School of Public Health, Public Health Practice and 
Leadership Program. 

Approved by 

t: 

I 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Carolina Digital Repository

https://core.ac.uk/display/210608037?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


ABSTRACT 

Objective: To identify questions that may be asked of caregivers to assess the 

likelihood of hearing loss in a child with a history of otitis media. 

Methods: This study utilized data collected from caregivers of children 

presenting to pediatric or otolaryngology practices. Primary analysis involved 

statistical comparison of selected characteristics based on history of otitis media 

and quality oflife measures for children who were found to have hearing loss 

~. 
L (pure-tone average (PTA) > 20dB HL of better hearing ear or soundfield) and 

L 
f 

children with normal hearing. 

Results: Children whose caregivers reported a moderate to severe problem with 

physical suffering due to ear infections were more likely to have hearing loss than 

children whose caregivers reported less of a problem (p<0.05). A similar trend 

was found for caregivers who felt their children had a moderate to severe problem 

with hearing loss (p<0.05). Children felt to have spent more than 50 percent of 

the previous three months with ear infections or fluid were more likely to have 

hearing loss (p<0.05). Daycare attendance and age at first ear infection were not 

significantly associated with hearing status. Non-smoking caregivers were more 

likely to have children with hearing loss. This result was not significant in 

bivariate analyses, and was only significant during logistic regression modeling. 

Conclusions: Caregiver assessment of physical suffering, hearing loss, and time 

spent with ear infections in the previous three months may be useful for early 

diagnosis of hearing loss and provision of appropriate care in children with otitis 

media. 
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INTRODUCTION 

Otitis media (OM) is one of the most common childhood diseases. Twenty 

million non-hospital visits to physicians are made annually for OM with 

approximately half of these visits made by children less than three years old.1 

Treatment costs for otitis media have been estimated to be $3.8 billion per year? 

The incidence of the disease usually peaks before 18 months of age, and by six 

years of age 76 to 95 percent of children have had at least one episode of OM.3 

Fluid remains in the middle ear from weeks to months after each episode of OM. 4 

This fluid is usually associated with a transient conductive hearing loss of with a 

median loss of about 25 decibels Hearing Level (dB HL).5 Chronic OM may 

result in more permanent conductive hearing loss. 3 

The most common cause of hearing loss in children is OM.6 Although this 

association has been described and confirmed in the literature, the potential 

sequelae of this hearing loss continues to be controversial. OM infection usually 

results in a mild to moderate hearing loss, in the range of 15 to 50 dB. This range 

is critical to speech perception and consequently may affect timely language 

development as well. 7 A study by Holm and Kunze was one of the first to 

examine children with fluctuating hearing loss due to otitis media with effusion 

(OME) compared to a control group. They found significant differences in 

articulation of sounds, word comprehension, syntax, and grarmnar favoring the 
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control group.8 Furthermore, a study by the Greater Boston Otitis Media Study 

Group found that children who spent increasing amounts of time with middle ear 

effusion before age three were more likely to have lower scores on a standard 

verbal intelligence scale, as well as lower scores in mathematics and reading on a 

standard achievement test.9 However, Hubbard et al did not find such 

differences, and in fact found scores to be normal in both experimental and 

control groups. 10 In addition to deficiencies in expressive language skills, the 

United States Agency for Health Care Policy and Research (AHCPR) found that ~-

children with hearing loss consequent to OM have shown poorer attention skills, a 

result supported by other studies.7
'
11 Impact on psychosocial and 

evidence of compromised school performance and behavior.12 The case also I psychoeducational domains have also been shown, with one study showing 

remains that even a transient mild degree of hearing loss may result in less 

obvious, but still significant, effects on family and social relationships and 

communication. 11 However, authors suggest that several studies that have both 

shown and refuted associations between otitis media and developmental 

impairments have had limitations, and consequently the issue still remains 

unresolved. 

Despite the continued debate regarding the consequences of hearing loss due 

to OM, several groups have put forth recommendations regarding diagnosis of 

hearing impairment. The AHCPR recommends that hearing evaluation should be 

performed on all children who have had bilateral fluid for three months and 

remains optional for children who have had fluid for a shorter time period. 7 The 
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American Academy of Pediatrics, American Academy of Audiology, and the 

American Academy of Otolaryngology have recommended monitoring infants 

with OME for hearing loss, although are not specific in the details of such 

monitoring.13 Daly et al have compiled information that they believe parents of 

children with recurrent otitis media should have regarding hearing loss7 Their 
f--

risk factors for hearing loss include: bilateral OME for 3 months or longer, or if 

two or more of the following characteristics are present: OME present for more 

than eight weeks, speech development slower than peers, speech less clear than 

previously, decreased talking, less responsive to name or other familiar sounds, 

saying "what" or "huh" frequently, sitting closer to TV or requiring louder 

The most critical aspect of any screening program is early identification. A I volume, learning difficulties, being hyperactive or overly inattentive. 

,-

study by Yoshinagao-Itano et al showed that earlier identification of hearing 

losses decrease the likelihood of delayed language skills and personal-social 

abilities for all degrees of hearing loss.14 Fluid in the middle ear may be 

asymptomatic in children, and often the eardrum may be difficult to visualize, and 

may only have subtle findings even if examined.1 Consequently, identifying other 

methods of detecting hearing loss in addition to a physical examination may be 

useful in the assessment of hearing status in children with OM. 

The goal of this project is to identify standard questions that may be asked of 

caregivers to assess the likelihood that a child with otitis media or a history of 

otitis media has hearing loss using data collected through the Surgeons' Outcomes 

Research Cooperative (SOURCE). The questions will be drawn from the OM-6, 
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a 6-item, validated, quality-of-life survey for children with otitis media, as well as 

additional qualitative questions regarding the child's history of otitis media.15 

The primary hypothesis of this study is that caregiver assessment of the 

child's difficulty with hearing, speech, emotions, and the time that the child has 

spent with ear infections or fluid in recent months will be strong predictors of the 

likelihood that a child will be diagnosed with hearing loss based on the findings 

by previous studies. In addition, a secondary goal ofthis project is to determine if 

certain factors that have been shown to increase the risk of recurrent OM 

infections also increase the likelihood that a child will be diagnosed with hearing 

loss. Frequent ear infections may increase the risk that a child may have hearing 

loss.16 Factors such as early onset of first infection, passive smoke exposure, and 

' daycare attendance have been found to be associated with increased risk for 

recurrent infections.17 This study will examine the relationship of these factors to 

hearing loss in children with a history of otitis media. 

MATERIALS AND METHODS 

This study utilized data collected through surveys completed by parents or 

caregivers of pediatric patients presenting to pediatric or otolaryngology practices 

at sixteen sites (11 academic centers and 5 private practice clinics) from July 1998 

to August 1999. Practices were selected through the Surgeon's Outcomes 

Research Cooperative (SOURCE), a network of physicians collaborating in 
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quality of life studies in patients with ear, nose, and throat illnesses. Collection of 

data was either performed for a two-week period bi-annually or on an ongoing 

basis based on physician preference. Caregivers were asked to voluntarily 

complete a survey packet at the time of check-in for the child's appointment. 

Data were collected from 2,150 caregivers during this time period. Informed 

b 
consent was implied if the caregiver read the letter regarding the study and chose 

to complete the surveys enclosed. The surveys were conducted anonymously to 

maintain patient confidentiality. The study was formally reviewed and approved 

by the Duke University Institutional Review Board and the University of North 

Carolina Institutional Review Board and granted an exemption based on 
; 

The subject population for this study was restricted to patients with a I utilization and analysis of an existing dataset. 

primary diagnosis of OM based on the International Classification of Disease 

(ICD-9) coding (382.0, 382.03, 382.9, 381.0, 381.01, 381.3, 381.1, 382.3), which 

included patients with acute otitis media and variants and chronic otitis media and 

variants. Patients with a history of congenital deafuess, craniofacial anomaly 

(including cleft palate), Downs syndrome, and mental retardation were excluded 

from this analysis. 

The packet of surveys included the OM -6 with additional questions regarding 

the child's history of OM, and a demographic questionnaire (Figures 1 and 2). 

The OM-6 survey is a validated instrument for collecting quality oflife measures 

for children with OM.15 The survey consists of six questions relating aspects of 

physical suffering, hearing loss, speech impairment, emotional distress, activity 
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limitations, and caregiver concern in the previous four weeks, with ear infections. 

As designed by Rosenfeld, responses to the questions were rated on the following 

scale: no problem, hardly a problem, somewhat of a problem, moderate problem, 

quite a bit of a problem, very much of a problem, extreme problem, with each 

response assigned a numerical value beginning with a value of I for no problem 

to a value of7 for extreme problem. Responses to each of the 6 items on the OM-

6 survey were categorized into two responses: no problem to mild problem, and 

moderate to severe problem. An overall survey score was calculated by adding 

the numerical values for the response to each of the domains and dividing by six. 

Caregivers were also asked to assess the time that the child spent with ear 

infections or fluid in the ear in the previous month, three months, and twelve 

months. These responses were originally coded as: 0% to 25%, 26% to 50%, 

51% to 75%, and 76% to 100%. For the purposes of this study, the responses 

were dichotomized into 0 to 50% of the time, and 51% to 100% of the time. 

Child age was recorded as a continuous variable. Caregiver smoking status was 

based on caregiver self-report (smoker vs. non-smoker). Daycare status was also 

dichotomized into the responses: no daycare, and in daycare full or part-time. 

Trained medical staff assessed hearing status at the end of the child's visit. 

Hearing loss was defined as a pure-tone average (PTA) of greater than 20 dB HL 

of the better hearing ear or soundfield. Staff were allowed to rate the loss as not 

present, present, suspected or unknown. Hearing loss was generally classified as 

suspected when there is evidence of some degree of hearing loss, however the 

child has been uncooperative during portions ofthe test. For the purposes of this 
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study, hearing loss was categorized into "not present" and "present/suspected." 

Responses of "unknown" were classified as missing. 

The STAT A 6 statistical package was used to perform univariate, bivariate, 

and multivariate statistical analyses. 18 A univariate analysis of the dataset was 

done to characterize the data, and examine the distribution of variables, taking 

note of significant numbers of missing values and skewed data. 

To facilitate assessment of potential confounders during modeling, 

bivariate analysis was used to examine the relationship between hearing loss and 
l 
' 

each independent variable. Pearson's chi-square tests were used to examine the 

association between categorical variables and hearing loss.19 Student's t-tests 
L 

were used to examine the association between continuous variables and hearing ' 

loss.20 Separate bivariate analyses examined the relationship between responses 

to the questions and hearing status for children three years of age or younger and 

those older than three. This was done to determine if the association between 

survey responses and hearing status differed for children at different stages of 

development. 

Multivariate statistical analysis was performed using logistic regression to 

generate a predictive model, using the presence or absence of documented/ 

suspected hearing loss as the response. The initial model included the primary 

outcome variable, hearing loss, and all other study variables in the previous 

bivariate analyses. The Wald test was used to examine whether groups of 

variables were not significant and could be dropped from the model.21 Adjusted 

proportions were calculated based on beta estimates from the logisitic regression 
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model adjusted for the other variables?1 Means are reported with their standard 

deviations. Proportions and their corresponding p-values are reported for the chi-

square analyses, t-tests, and regression analyses. A p-value ofless than 0.05 was 

considered statistically significant. 

RESULTS 

A total of 497 subjects met the inclusion/exclusion criteria for this study. A 

summary of patient characteristics is presented in Table I. Age, race, age at first 

ear infection, daycare attendance, number of past ear infections, and percentage of 

time spent with ear infections were found to have some missing data, however the 

level was minimal and those cases were excluded from the analyses. The mean 

age of patients in this study was 3.2 years, with females comprising about 56 

percent of the population. Eighty-four percent of the study population was White. 

Approximately 36 percent of the population studied had documented or suspected 

hearing loss at the time of their visit. The majority of the study population (97%) 

was seen in otolaryngology practices, with the remainder seen in pediatric 

practices. Otitis media with effusion (OME) was the most common diagnosis 

(33%). 

Results ofthe bivariate analysis ofthe association between categorical 

independent variables and hearing loss are shown in Table 2. The mean age of 

about 3 years was similar for those with hearing loss and those without hearing 

loss (p=0.525). Child's mean age at the time of his or her first ear infection was 

11 
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similar for those with no hearing loss and those with suspected or confirmed 

hearing loss (p=0.568). 

Thirty-seven percent of children with non-smoking caregivers were found to 

have documented or suspected hearing loss compared to 30 percent of children 

with of smokers. This result was not statistically significant. Children in daycare 

at least part -time were slightly more likely to have documented or suspected 

hearing loss compared to those not in daycare (39% vs. 33%), however this result 

was not statistically significant. Children who were assessed by their parents to 

have spent more than 50 percent of the month previous to the visit with fluid in 

their ears or ear infections were almost twice as likely (53% vs. 29%) to be found l 

L 
to have documented or suspected hearing loss compared to children who were I though to have spent less than 50 percent of the previous month with ear disease 

(p<0.005). Similarly, a higher percentage of children assessed by their parents to 

have spent more than 50 percent of the past three months with fluid their ears or 

ear infections had documented or suspected hearing loss than those thought to 

have spent less time with ear infections. However, parental assessment of ear 

infection status for the previous twelve months was not significantly associated 

with hearing loss (p=0.434). 

Bivariate associations between hearing loss and each of the six items on the 

OM-6 survey were examined and the results shown in Table 3. Caregivers who 

reported a moderate to severe problem with physical suffering related to ear 

infections were almost twice as likely to have a child with hearing loss ( 46% vs. 

28%) than caregivers who gave a response of"no problem" to "mild problem." 
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Children whose caregivers felt that the child had a moderate to severe problem 

with hearing in the previous 4 weeks were more likely to have documented or 

suspected hearing loss (53% vs. 32%) than children of caregivers who felt that 

there was, at most, a mild problem (p<O.OOS). A reply of moderate to severe 

problem with emotional distress was also significantly associated with hearing 

loss. Caregivers who felt concerned or inconvenienced for at least some of the 

time due to ear infections or fluid in the previous four weeks were almost twice as 

likely to have a child with hearing loss (47% vs. 29%) than those caregivers that 

were rarely concerned or inconvenienced (p<O.OOS). Limitation in child activity 

and speech impairment were not significantly associated with hearing loss status. 

There was also a statistically significant relationship between overall OM-6 I survey score and hearing loss, with those with documented or suspected hearing 

loss having a mean total score of2.7 and those with no hearing loss having a 

mean total score of2.3. According to Rosenfeld eta! a difference of0.5 reflects a 

small level of clinical change, in this case clinical difference, and thus it is 

questionable whether or not this difference in score of 0.4 is clinically 

significant. 15 

A separate bivariate analysis compared the subgroups of children three years 

of age and younger and those older than three years to determine if the association 

between survey responses and hearing status differed for children at different 

stages of development. Patient demographics for each subgroup are shown in 

Table 4. Results from bivariate analyses are shown in Tables 5 and 6. Daycare 

attendance and caregiver smoking status were not significantly associated with 
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hearing status for either subgroup. Children three years of age or younger were 

more likely to have hearing loss if their caregivers felt that they had spent more 

than 50 percent ofthe previous month or three months with ear infections or fluid 

(p<0.005). There was no significant association between caregiver assessment of 

time spent with ear disease in the previous twelve months and hearing loss. A 

reply of"moderate" to "severe problem" to the questions on the OM-6 survey for 

the domains of physical suffering, hearing loss, speech impairment, and caregiver 

concern was significantly associated with documented or suspected hearing loss. 

Activity limitation and emotional distress did not appear to be statistically 

associated with hearing status. l 

l 
For subjects older than three years of age caregiver assessment of time spent I with ear infections or fluid in the previous month, three months or twelve months 

did not appear to be significantly associated with hearing loss. Caregiver 

responses of"moderate" to "severe" problem were associated with documented or 

suspected hearing loss in subjects older than three·years of age for the OM-6 

survey domains of physical suffering and hearing loss. Speech impairment, 

emotional distress, activity limitation, and caregiver concern did not appear to be 

significantly associated with hearing loss. 

The initial logistic regression model included the following variables: child 

gender, caregiver gender, age, race, parental employment status, OM-6 physical 

suffering item, hearing loss item, speech impairment item, emotional distress 

item, activity limitation item, caregiver concern item, caregiver smoking status, 

age at first ear infections, daycare attendance, and time spent with fluid in past 
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one, three, and twelve months. The final model after removal of variables that did 

not appear to be related to the likelihood of hearing loss included the OM-6 

physical suffering item, hearing loss item, speech impairment item, activity 

limitation item, caregiver smoking status, and time spent with fluid in past three L 

and twelve months. These results are presented in Table 7. Children whose 

caregivers reported a moderate to severe problem with physical suffering in the 

past 4 weeks were more likely as children whose caregivers reported no problem 

to a mild problem to have a documented or suspected hearing loss, adjusted for 

the other variables in the final model (44% vs. 28%, p=0.001). Children whose 

caregivers reported that the child had a moderate to severe problem with hearing 

in the past 4 weeks are about 1.5 times as likely to have a suspected or I documented hearing loss (49% vs. 32%) as children whose caregivers reported 
f 

"no problem" to a "mild problem," adjusted for the other variables (p=0.009). 

After adjusting for the other variables, caregiver smoking status was statistically 

associated with hearing loss, with a higher proportion of children of caregivers 

who do not smoke found to have documented or suspected hearing loss compared 

to children of caregivers who smoke (38% vs. 24%, p=0.010). Children felt to 

have spent more than 50 percent of the previous three months with ear infections 

or fluid were more likely to have hearing loss ( 47% vs. 30%, p=0.002). Children 

whose caregivers reported that the child had spent more than 50 percent of the 

past 12 months with fluid in their ears or with ear infections were about 0.7 times 

as likely to have suspected or documented hearing loss than children whose 
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caregivers felt that they had spent 50% or less of the past 12 months with fluid in 

the ears or ear infections (p=0.042). 

DISCUSSION 

Otitis media has been shown by several studies to have an association with 

hearing loss.7
• 
22 There continues to be debate as to the potential consequences 

that may result from fluctuating hearing loss associated with OM.4
•
8
-
10

•
22 

Nevertheless, it may be of use to detect any hearing loss that may be present in a 

child, even if temporary, in order to address issues in the environment that may 

help to improve interactions, learning, and overall quality oflife. Middle ear 

disease itself may present with acute, overt clinical symptoms, but may also be 

asymptomatic. Consequently, defining an efficient method of assessing a child's 

hearing may be a useful adjunct to a physical exam for the detection of hearing 

loss in children who may not be presenting with the usual symptoms. The goal of 

this study was to examine the association of documented hearing loss to responses 

to questions from the validated OM -6 survey, information regarding child history 

of OM, and select demographic information from the caregiver and child. The 

relationship between responses to the questions and hearing status was examined 

for the overall population as well as in subgroups of children three years of age or 

younger and those older than three. This was done to determine if the association 

between survey responses and hearing status differed for children at different 

stages of development. 
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Certain risk factors may put children at higher risk for OM and recurrent 

OM.3
•
23 Children who tend to develop otitis media with effusion (OME), and 

have subsequent recurrent disease have been shown to have their first infection 

before 18 months of age. 11 Daly eta! found that children in day care were about 

1.3 times more likely to have early onset acute OM than those children not in day 
! 

care. 17 They also found that having one smoker in the household was associated 
F 

with early onset OM in bivariate analysis. However, this relationship did not 

persist in their multivariate analysis. A child at higher risk for middle ear disease 

or recurrence of such disease may be at higher risk for experiencing fluctuating 

hearing loss. The results presented here found no significant association between 

mean age at first ear infection or attendance at daycare and hearing status in the I overall group or in the age group subsets. Reported smoking status by the 

caregiver was not significantly associated with documented or suspected hearing 

loss in children in the bivariate analyses for the overall group and the age 

subgroups. However caregiver non-smoking status and hearing loss were found 

to be associated after adjustment for other variables. This result is interesting 

considering the potential increased risk of recurrent OM infection conferred by 

passive smoke exposure as reported by Daly and other studies. 17 This result may 

be affected by caregiver reluctance to admit to smoking, particularly ifthe child is 

very young. Caregivers who take their children to otolaryngologists may also be 

more educated about the risk factors for OM, and may also either be more 

reluctant to report smoking or have just recently quit smoking. In addition, the 

question asked does not allow insight into the child's immediate environment and 

17 



actual exposure to cigarette smoke. This situation may be clarified by asking 

questions specifically about the child's environment, including the presence of 

other smokers in the household, whether or not the caregiver used to smoke. In 

the case of caregivers who report smoking, it would be interesting to know if they f--

smoke around the child. If they do not, simple report of smoking may not 

accurately represent exposure to passive smoke. The use of urine biomarkers to 

determine infant exposure to cigarette smoke may also provide a more accurate 

assessment. 

Fluid may persist in the middle ear after an episode of OM for weeks to 

months, often accompanied by a transient conductive hearing loss. 5 Chronic OM 

may damage the inner ear and result in a more permanent hearing loss? 

I Consequently, amount of time spent with fluid in the ear or infections may be an 

important factor to consider when assessing the potential for hearing loss. This 

study found that a significantly higher percentage of children with caregivers who 

felt they had spent more than half of the previous three months with ear infections 

or fluid in the ears were found to have suspected or documented hearing loss. 

This relationship was significant in the bivariate analyses for the age group of 

three years and younger, but not for the older subset. In the final regression 

model, those felt to have spent more than 50 percent ofthe previous 12 months 

with ear infections or fluid were less likely to have hearing loss. This result was 

not significant in bivariate analyses, and was only borderline significant in the 

final model. Caregivers may be more reliable at assessing ear disease status for 

shorter intervals and intervals closer to the present time period. In addition, the 
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actual estimate of time spent with era disease may be more predictive of hearing 

loss in a more proximate time period. 

The relationships between hearing status and questions from the OM-6, a 

validated survey measuring quality of life for children with otitis media, was also 

explored in this study.15 The six items on the survey represented the domains of 

physical suffering hearing loss, speech impairment, emotional distress, activity 

limitations, and caregiver concerns. For the overall study population there was a 

significant relationship between a caregiver response of "moderate" to "severe 

problem" in the previous 4 weeks and documented or suspected hearing loss in 

the child for the domains of physical suffering, hearing loss, speech impairment, 

emotional distress, and caregiver concern. After adjustment for other variables, 

I the strongest relationships were found between caregiver assessment of physical 

suffering and caregiver assessment of hearing loss and the presence of 

documented or suspected hearing loss. 

In this study 50 percent of children whose caregivers felt that they had a i 
L 

t 
moderate to severe problem with hearing were found to have documented or 

suspected hearing loss, the percentage rising to 60 percent in those children three 

years old or younger. A similar trend was observed in children older than three. 

These results are in accordance with previous studies that have looked at the 

ability of parents to assess their child's hearing status. A study in China 

examined the utility of a questionnaire to detect hearing loss in babies 6 to 8 

months old.24 They found that 34 percent of children whose parents had answered 

that their child has a difficulty hearing certain sounds or in certain situations had 
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some degree of hearing loss. Over fifty percent of parents in a study by Hovind 

and Parving were the first to notice that their child was experiencing difficulty 

with hearing.25 A study by Watkins eta! showed a similar result.26 Thus, asking 

a parent specifically about a child's hearing, including increasing need for ~-

questions to be repeated, increased frequency of responses such as "what?", and L 

louder volumes on the television or radio may be useful indicators of a child's 

hearing status. Although not done here, it is possible that further subgroup 

analysis of infants may find that this particular line of questioning may not be as 

useful. Newton eta! found that questions asking parents to observe responses to 

sound in particular environments were useful, which may be better questions to 

The presence of acute OM is often accompanied by ear pain, otorrhea, and I ask the caregivers of young infants.24 

local inflammation. 27 This study found the relationship between physical 

suffering and hearing status to be significant in the overall population, and in both 

age subgroups. Thus, increased severity of physical suffering experienced by the 

child due to OM may be associated with an increased likelihood that a child may 

also have hearing loss. 

There continues to be debate over the relationship between speech and 

fluctuating hearing loss as a consequence of OM. 3•
4 This study found that a report 

of moderate to severe problems with speech, pronunciation, inability to clearly 

repeat words, or difficulty understanding the child was associated with suspected 

or documented hearing loss almost. 50 percent of the time in the bivariate analyses 

for the overall population, with the relationship holding for children three and 
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younger. In the final model, the trend was evident, although was not statistically 

significant It is possible that the relationship between speech and language 

development and transient hearing loss due to otitis media may be more 

pronounced in long-term evaluation, and thus using such questions to assess 

hearing difficulty that may have only been present in the previous four weeks may 

not be as helpful in facilitating diagnosis of hearing loss. 

CONCLUSIONS 

Hearing loss subsequent to otitis media may have important public health 

implications in the developmental progress of children in areas of speech, 

language, cognitive, and psychosocial constructs. Conductive hearing loss due to 

OME in young children may compromise auditory development. 11 Children may 

have difficulty in articulation of speech, vocabulary comprehension, and 

grammar.8 In addition, poorer school performance and increased attention and 

behavioral problems have also been associated with hearing loss due to otitis 

media. 12
,2

8 Undetected hearing loss may also contribute to strained caregiver-

child relationships that could lead to less stimulating and responsive caregiving 

environments and social isolationY 1 Early identification and intervention for 

children with all degrees of sensorineural hearing loss has been shown to 

positively impact normal child development.14
,2

9 It is possible that such early 
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detection and intervention may reduce the risk of negative sequelae due to hearing 

loss subsequent to otitis media. 

Currently, the Agency for Health Care Policy and Research (AHCPR) 

recommends hearing evaluation when otitis media with effusion persists for more 

than three months. If a bilateral hearing loss greater than 20dB HL is found, 

treatment including antibiotics, tympanostomy tube placement, and/or changes in 

the environment should be discussed.28 However, in addition to the fact that the 

eardrums of infants and young children may be difficult to visualize, otitis media 

with effusion (OME) is often asymptomatic in young children. Screening all 

children who may potentially have otitis media or OME for hearing loss may not 

I be efficient, and may be costly. Nevertheless, as discussed earlier, early detection 

of such loss may prevent future developmental delays. Thus, supplementing the 

traditional physical exam with questions that may be highly indicative of hearing 

loss may improve detection of hearing impairment in young children and infants 

and allow for timely intervention. 

There are some limitations to this study that are worth further discussion. 

Hearing loss, measured as pure tone average greater than 20dB HL of better 

hearing ear or soundfield, was only documented as present, suspected, or absent. 

Thus we are unable to assess the ability of the independent predictors to predict 

hearing loss at different degrees of severity. Further subset analysis, in particular 

by type of OM, was limited by sample size. In some children, hearing loss may 

be present even without fluid in the middle ear and a normal tympanogram. 11 

With this in mind, it would be interesting to compare the ability of the variables to 

22 



predict hearing loss in visits coded as "well-child" exams. It has been shown that 

children with hearing loss sequelae from OME may exhibit increased attentional 

problems as well as problematic school performance and behavior. 1 
I.IZ Although 

this study could not address this issue it would be interesting to see if questions 

directed at such concerns should be important factors to consider in detecting 

hearing loss. The counterintuitive association between caregiver smoking status 

and hearing loss may have been a consequence of the question being too vague, 

and may need further clarification including frequency and amount of smoking 

and specific exposure of the infant to passive smoke, and adjustment for 

socioeconomic status. 

Otitis media with effusion is the most common cause of transient 

i conductive hearing loss in children.3 The consequences of such hearing loss 

continues to be debated. Such fluctuating hearing loss may potentially include 

speech impairment, difficulty in comprehension and learning, developmental 

delays, and behavior problems.10 However, early identification of moderate to 

severe hearing loss remains important to minimize negative impact. 29 This study 

used the OM -6 survey with additional caregiver demographic questions to 

determine the likelihood of hearing loss based on patient history and caregiver 

response. The strongest independent predictors of hearing loss (PTA >20dB 

better hearing ear or soundfield) in children with a history of otitis media were 

caregiver assessment of physical suffering and hearing loss in the previous four 

weeks and estimate of time spent with ear disease in the previous three months. 

Caregiver non-smoking status was found to be associated with a higher likelihood 

23 



of documented or suspected hearing loss. A more detailed examination of the 

specific environment of the child may provide more insight into this finding. 

Using these questions physicians and medical staff may be able to suspect hearing 

loss in children with otitis media at an earlier stage. This will enable the 

appropriate and efficient use of further testing, treatment, and facilitate changes in 

the home and school environment to address the potential impact of hearing 

impairment on child development. Future studies should include well-child 

exams as fluid in the middle ear may be difficult to detect in infants and children 

and may be asymptomatic. 

I 
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FIGURE 1: 

Sample survey given to caregivers to collect demographic information. 
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II 
DEMOGRAPHIC INFORMATION P0907 II 

Section #1: Facts About Your Child 

1.1 Child's Date of Birth: 00/00/00 1.2 Today's Date: 00100100 
MM DO YY MM DO yy 

1.3 Was your child born: 0 On the due date 0 Before the due date 0 After the due date 

1.4 Is your child: 0 Male 0 Female 

1.5 What is the highest grade of school your child has completed? (Check one box only) 

Preschool 
Kindergarten 
1st grade 
2nd grade 
3rd grade 
4th grade 

5th grade 
6th grade 
7th grade 
8th grade 
9th grade 
1oth grade 

0 

11th grade 
12th grade 
Ungraded (If ungraded, how many 
years attended yrs 
Not applicable 

1.6 Have you ever been told by a teacher, school official, doctor, nurse or other health professional that your child 
has any of the following conditions? 

A. Anxiety problems 
B. Asthma 
c. Attentional problems 
D. Behavioral problems 
E. Chronic allergies or sinus trouble 
F. Chronic orthopaedic, bone or joint problems 
G. Chronic respiratory, lung or breathing 

problems (NOT ASTHMA) 

Yes No 
K. Diabetes 
L. Epilepsy (seizure disorder) 
M. Hearing impairment or deafness 
N. Learning problems 
o. Sleep disturbance 
P. Speech problems 
o. Vision problems 

Yes No 

H. Chronic rheumatic disease 
1. Depression 
J. Developmental delay or 

mental retardation 

§ § 
0 0 

R. Does your child have any other chronic medical 
condition that is affecting what they do or how 
they feel? (Please describe below) 0 ---W 

1.7 Is your child a new patient to the practice (this is your FIRST visit) or an established patient (the child has been 
seen in this practice previously}? New Patient O Established Patient O 

Section #2: Facts About You 

2.1 Are you: 0 Male 0Female 2.2 What is your date of birth? 

2.3 Which of the following best describes your current work status? 

0 0 0 0 
Not working due to Not working for Looking for work Full time 
my child's health "other" reasons outside the home homemaker 

Continued on the back 
SOURCE Network 

ODIDDIDD 
MM DO yy 

0 
Working full or part time 
(either outside the home or at 
a home-based business) 

Pedfatric OOL Demographics 



Section #2: Facts About You (Continued) 

2.4 Which of the following best describes your relationship to the child? 

0 0 0 0 0 0 
Biological/ Natural Step parent Foster parent Adoptive parent Guardian Other (please describe) 

parent 

2.5 What is the highest level of school that you have completed or the highest degree you have received? 

8th grade 
orless 0 

Some high school, 
no diploma ·0 

High school 
diploma O 

Some college 
no degree 0 

College 
graduate 0 

Post-graduate 
degree 0 

2.$ Which of the following best describes your racial background? 

8 White 8 
Asian or Pacific Islander 

Black 
Hispanic 8 American Indian, Eskimo 

Other (please specify) ---------

2.7 Do you or does anyone in the child's home environment smoke? 0Yes 0No 

SOURCE Network Pediatric QOL Demographics 



FIGURE 2: 

Sample otitis media quality oflife survey given to caregivers that includes OM -6 

items and additional information regarding child's history of otitis media. 

' 

I 
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II 
OTITIS MEDIA QUALITY OF LIFE SURVEY 

II 

Instructions: Please help us understand the impact of ear infections on your child's quality of life by checking 
one box [x] for each question below. Thank You! 

1. PHYSICAL SUFFERING: Ear pain, ear discomfort, ear discharge, ruptured ear drum, high fever, or poor 
balance. How much of a problem for your child during the past 4 weeks? 

0 Not present I no problem 8 Hardly a problem at all 
Somewhat of a problem 

0 Moderate problem 
8 Quite a bit of a problem 

Very much of a problem 
0 Extreme problem 

2. HEARING LOSS: Difficulty hearing, question must be repeated, frequently says "what," or television is 
excessively loud. How much of a problem for your child during the past 4 weeks? 

0 Not present I no problem 8 Hardly a problem at all 8 Quite a bit of a problem 
Somewhat of a problem Very much of a problem 

0 Moderate problem 0 Extreme problem 

3. SPEECH IMPAIRMENT: Delayed speech, poor pronunciation, difficult to understand, or unable to repeat 
words clearly. How much of a problem for your child during the past 4 weeks? 

0 Not present I no problem 8 Hardly a problem at all 
Somewhat of a problem 

0 Moderate problem 
8 Quite a bit of a problem 

Very much of a problem 
0 Extreme problem 

4. EMOTIONAL DISTRESS: Irritable, frustrated, sad, restless, or poor appetite. How much of a problem for 
your child during the past 4 weeks as a result of ear infections or fluid? 

0 Not present I no problem 8 Hardly a problem at all 
Somewhat of a problem 

0 Moderate problem 
8 Quite a bit of a problem 

Very much of a problem 
0 Extreme problem 

s. ACTIVITY LIMITATIONS: Playing, sleeping, doing things with friends I family, attending school or day care. 
How limited have your child's activities been during the past 4 weeks because of ear infections or fluid? 

0 Not present I no problem 8 Hardly a problem at all 
Somewhat of a problem 

0 Moderate problem 
8 Quite a bit of a problem 

Very much of a problem 
0 Extreme problem 

6. CAREGIVER CONCERNS: How often have you, as a caregiver, been worried, concerned, or inconvenienced 
because of your child's ear infections or fluid over the past 4 weeks? 

0 Not present I no problem 8 Hardly a problem at all 
Somewhat of a problem 

0 Moderate problem 

7. How old was your child at the time of his I her first ear infection? 0 
013- 18 months 

05yrs 

019-24 months 

0 6yrs 

0 2yrs 

0 7yrs 

Continued on the back 

8 Quite a bit of a problem 
Very much of a problem 

0 Extreme problem 

0-6 months 

0 3yrs 

0 8- 12 yrs 

0 7- 12 months 

Q4yrs 

P0907 

SOURCE Network OM-6; RM Rosenfeld. 1997 



8. How many ear infections has your child had: 

0 1 2 3 4 5 5 7 8 9 10 or more 
A. Over the past 1 month 0 0 0 0 0 0 0 0 0 0 0 
B. Over the past 3 months 0 0 0 0 0 0 0 0 0 0 0 
c. Over the past 12 months 0 0 0 0 0 0 0 0 0 0 0 

9. About what percent of time do you think your child spent with ear infections or fluid in one or both ears: 

0%-25% 26%-50% 51%-75% 
A. Over the past 1 month 0 0 0 
B. Over the past 3 months 0 0 0 
c. Over the past 12 months 0 0 0 

10. How many sets of ear tubes has your child had: 

oo 02 
11. Please tell us the approximate date that your 

child's last set of ear tubes were put in: 

12. Is your child in daycare? 0 No, not at all 

00100 
MM YY 

0 Yes, part-time 

76% - 100% 

0 
0 
0 

0 >5 

0 Yes, full-time 

13. If your child IS in daycare what is the total number of children in the child's day care environment? 

0 0 - 6 children 0 7- 12 children 0 13 or more children 

14. Are there other children living at home with you and your child? 0 Yes 0 No 

SOURCE Network OM-6; RM Rosenfeld. 1997 
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TABLE 1 
Patient characteristics (n=497) 

Characteristic 
Age' 

'"'""'Male>. 
'%~'Whit~6 -\-

%Black 

Mean number of ear infections in pas{: 
I month 

Physician type 
Otolaryngologist 
Pediatrician 

'n-492 
bn=477 
'n=474 

Mean (s.d.) or percent Range 

84% 
11% 

97% 
3% 

0-10 

'Hearing loss defined as pure tone average (PTA) > 20dB in better hearing ear or soundfield); 
no hearing loss 64%, suspected hearing loss 18%, documented hearing loss 18%. 
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TABLE2 
Bivariate associations between patient characteristics and 

suspected/confirmed hearing loss 
Characteristic N % documented/ P value 

suspected hearing 

Caregiver smoking status 
Non-smoker 
Smoker 

Time spent in ear(s) or 
with ear infections in past: 
I month 

:S50% 
>50% 

3 months 
:S50% 
>50% 

12 months 
:S50% 
>50% 

267 
213 

350 
124 

329 
145 

306 
168 

32 

37% 
35% 

37% 

29% 
53% 

30% 
48% 

37% 
33% 

0.596 

<0.005 

<0.005 

0.434 



TABLE3 
Bivariate associations between OM-6 Survey answers and 

documented/suspected hearing loss 

Characteristic 

survey (OM-<6) 
suffering measure 

No problem to mild problem 
Moderate to severe prc>bl<om 

impairment measure 
No problem to mild problem 

Otitis media survey (OM-6) Activity 
limitation measure 

No problem to mild problem 
Moderate to severe l'rc>bl<oii1 

N % documented/ P value 
suspected hearing loss, 

28% 

34% 

35% 

33 
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TABLE4 
Patient characteristics for those three years of age and younger compared to those 

older than three years (Mean (s.d.) or percent) 

Characteristic 

Mean number of ear infections past: 
I month 
3 months 
12months 

::: 3 years old 
(n=327) 

0.9 (1.1) 
2.0 (1.8) 
4.8 

34 

> 3 years old 
(n=173) 
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TABLES 
Bivariate associations between OM-6 survey answers/patient characteristics and 

documented/suspected hearing loss for subjects three years of age or younger (n=327) 

Characteristic 

Caregiver assessment of time spent with 
fluid in ear(s) or with ear infections in past: 
1 month 

:S50% 
>50% 

3 months 
:S50% 
>50% 

12 months 
:S50% 

Otitis media survey (OM-6) Physical 
suffering measure 

No problem to mild problem 
Moderate to 

Otitis media survey (OM-6) Speech 
impairment measme 

No problem to mild problem 
Moderate to severe pn>bl•em 

limitation measure 

N 

223 
91 

207 
107 

160 
154 

% documented/ 

30% 
57% 

32% 
50% 

42% 

31% 
45% 

36% 

254 37% 
60 40% 

No problem to mild problem 
M_o?e~ate __ t~, -~eve,re __ pr?bl~m __ 

'Otitis me<fu,tsnniey(OM"~,¢$-egiver , 'i.E-_{_ ••..•. -.•.• _!_; __ ._._;_•---~--··_;_·--
-dn:i:C_e~{~~~,sllf~( ·,_---\:,::_:'_-_:-:::/·:<:I-::2~':2·-:'>_- ·-:_:·_-::.< _- -- -- ---'-·'"···- ----- ---

__ -~6Jit~!~~fi::Zti~!~~t~~:ilie~; i-f}~~·:_,l;\si~ -- !~~ ~;\· 

35 

P value 

<0.005 

<0.005 

0.0~4 

0.013 

0.709 

···- ·;&.ooz 
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TABLE6 
Bivariate associations between OM-6 survey answers/patient characteristics and 

documented/suspected hearing loss for subjects older than three years of age (n~I65) 

Characteristic 

Caregiver assessment of time spent with fluid in 
ear(s) or with ear infections in past: 
I month 

:S50% 
>50% 

3 months 
:S50% 
>50% 

12 months 

measure 

:S50% 
>50% 

No problem to mild problem 
Moderate to severe pn>blcem 

Otitis media survey (OM-6) Speech impairment 
measure 

No problem to mild problem 

rti<M>;;~o"derate to severe M);~j~~olclQJoll! c:Ji~fi"t 

Otitis media survey (OM-6) Activity limitation 
measure 

No problem to mild problem 
Moderate to severe prc>bl<'m 

N 

123 
33 

118 
38 

ogi"I'\'I9<>nce,ms:·••···, F 

36 

% documented/ 

27% 
42% 

26% 
42% 

28% 

22% 

29% 

29% 

P value 

0.083 

0.064 



TABLE7 
Adjusted* comparisons between OM-6 survey answers and 

documented/suspected hearing loss 
Characteristics N' Adjusted% with 

documented/ 
suspected hearing 

measure 
No problem to mild problem 
Moderate to severe pnlbl<om 

Time spent with fluid in ear(s) or with ear 
infections in past 3 months 

:S50% 
>50% 

on 

37% 

30% 
47% 

p value 

0.002 

model (OM-6 physical suffering measure, OM-6 hearing loss measure, OM-6 speech impairment 
measure, OM-6 activity limitation measure, caregiver smoking status, time spent with ear 
infections in past 3 months, time spent with ear infections in past 12 months). 

'limited by the variable with the lowest number of responses 
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