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KEYWORDS Summary
Otitis media with

effusion; Objective: Few studies have specifically assessed the risk factors for persistence or
Etiology; recurrence of OME in a cohort of school-age children. The generally accepted
School-age population etiological factors for OME occurrence may not apply in the same way when the

presence of OME over a year from original diagnosis is assessed.

Methods: A cohort of 250 school-age children with unilateral or bilateral OME,
identified through screening of 5121 asymptomatic children was re-examined 16
months later. All were assessed for a variety of demographic, family and medical
factors. Measures included tympanometry, acoustic reflexes and a complete otolar-
yngologic examination.

Results: At 16 months after initial confirmation of OME, 56 out of 250 children (22.4%)
suffered from OME, 21 bilateral and 31 unilateral. Presence of OME at 16 months was
not associated with gender, blood group, gestational age and weight, history of breast
feeding, paternal education level and smoking history, history of allergy, previous use
of antibiotics, or with surgery (myringotomy, insertion of ventilation tubes or ade-
notonsillectomy). In multiple backward-eliminating logistic regression, the only
factors associated with OME presence after 16 months were episodes of AOM during
the study period (odds ratio 2.75 (95% Cl: 1.13—8.17), p = 0.04) and younger age (odds
ratio 0.53 (95% Cl: 0.32—0.79), p = 0.002 for each 2 years of increase in age).
Conclusion: Seventy-eight percent of school-age children identified with OME
through screening will be free of disease 16 months later. The threshold for referral,
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or surveillance could however justifiably be lower in children who (a) have once been
identified with OME and (b) are (relatively) younger, or have experienced an episode

of acute otitis media.

© 2005 Published by Elsevier Ireland Ltd.

1. Introduction

Otitis media with effusion (OME) is the commonest
cause of hearing loss in children: screening studies
using monthly tympanometry and pneumatic oto-
scopy of children aged 2—6 years showed that the
incidence of OME was between 53 and 61% during a
1-year period [1]. Seven-year-old children showed
a much lower incidence (26%) [2]. In most cases,
OME presents as an episodic, self-limiting process,
with approximately 65% of OME episodes in children
2—7 years old resolving within 1 month [3]. The
main symptom of concern in OME is a mild to
(rarely) moderate hearing loss seen in about half
with tympanometric or otoscopic diagnosis.
Whether this could lead to lasting impairments of
speech, language, cognitive, and psychosocial
development is debatable. A recent study from
Pittsburgh showed negligible effects of early treat-
ment for OME in children less than 3 years old on
the developmental outcomes at three [4] and 4
years of age [5]. This study however has been
criticized for a failure to select more seriously
affected children for study and the inclusion of
children with only episodic OME. This highlights
the importance of identifying the small group of
children with persistent OME. This would allow
treatment to be targeted towards the chronically
and more severely affected children while avoiding
over-treating the large majority of children.
Although many studies have assessed the causes
of OME, relatively few studies have analyzed the
factors leading to its persistence: Tos et al. [6]
assessed a cohort of 4-year-old children with OME
over 12 months and found that season at diagnosis
was the only factor correlating with effusion per-
sistence. Daly et al. [7] followed up for 6 weeks
children between 10 months and 6 years of age and
identified day care attendance as a factor predict-
ing persistence but the staging of this study still
points to relatively mild and non-persistent cases.
A study from the Netherlands assessing risk factors
for OME persistence in infants [8] demonstrated
that the presence of older siblings (with or without
OME), day care attendance, multiple upper
respiratory tract infections could predict the per-
sistence of OME. A large-scale study of the recruit-
ment lead-in to the Medical Research Council

Multi-Centre Otitis media Study Group’s Trial of
Alternative Regiments for Glue Ear Treatment
(TARGET) [9] provided an opportunity to look at
3-month persistence in children that had met cri-
terion (>20 dB HL) after a delay from referral in
children aged 3—6 years old [10]. The degree of
hearing loss and season of referral were the only
factors predicting (non-) resolution of OME. While
these studies have shed light on significant areas of
the natural course of OME on children, only the
TARGET study included large numbers of school-age
children in whom OME problems are longstanding
and are causing concern in relation to educational
progress. Although lower rates of OME apply in this
older group, many of the common etiological fac-
tors for OME may not apply (such as day care
attendance, as all children go to school). We felt
that there was a need for a study of a cohort of
school-aged OME children identified through
screening (thus avoiding the biases associated with
referral). We chose a longer period before reas-
sessment (16 months compared to 3 or 6 of other
studies) taking into consideration particular devel-
opmental and educational circumstances in this
age group.

2. Patients and methods
2.1. Background

We studied a cohort of 250 children (144 boys and
106 girls) aged 6—12 years diagnosed with unilat-
eral or bilateral otitis media with effusion. This
cohort was identified from the screening of 5121
children for OME from May to June 1996, performed
as part of a study on point prevalence of otitis
media with effusion in Greece [3]. The screening
study took part in the municipality of Argolida a
municipality in south east of Greece. This is a
mainly rural area, with two urban centers, where
resides approximately one-fifth of the total popu-
lation. The level of medical services is average,
generally representative of Greece, with two main
hospitals and four health centers. However, for the
purpose of this study ENT doctors from the Otolar-
yngology Department of Athens University per-
formed all the otolaryngology examinations.
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2.2. Patients

2.2.1. Inclusion criteria

Unilateral or bilateral OME during the initial screen-
ing period (May—June 1996) as defined by positive
tympanometry and otoscopy (see criteria for OME
presence, Section 2.3).

2.2.2. Exclusion criteria
Children with craniofacial abnormalities, cleft
palate, Down syndrome or other significant co-mor-
bidity as well as sensorineural hearing loss were
excluded from the study.

2.3. Methods

All 250 patients identified diagnosed with OME were
contacted through their parents and local schools 16
months later. As it was not an intervention study,
Regional Ethics Committee approval was not
required and was not sought. However, the hospi-
tal’s board approved this study, and informed con-
sent was obtained from the children’s parents prior
to re-examination. Of these children 148 (59%) had
unilateral disease, and 102 (41%) had bilateral dis-
ease at baseline. Parents were handed a question-
naire one week prior to their appointment, with
questions on parental education level and smoking
status, number of siblings and history of otitis media
of the siblings, previous medical history of the child
including attacks of acute otitis media (AOM),
operations (myringotomy and ventilation tube inser-
tion, tonsillectomy or adenoidectomy) as well as the
presence of allergy.

All children who attended and fulfilled the inclu-
sion criteria underwent a complete otolaryngologic
examination, including pneumatic otoscopy (after
removal of wax plugs) and tympanometry with mea-
surement of acoustic reflexes.

Tympanometry was performed using the MAICO
630-C and Medical QI Master tympanometers, using
a probe tone of 226 Hz.

2.3.1. Criteria for presence of OME

Otoscopic evidence of fluid (air fluid level, bubbles,
reduced mobility on pneumatic otoscopy).

Type B (compliance <0.2ml) or C2 (compliance
>0.2 ml and pressure <200 mmH,0) tympanogram
and absence of acoustic reflexes.

All tympanometry recordings were repeated
after swallowing (the test) retest variability of
tympanometry recordings was minimal (<5%), how-
ever, when there was a discrepancy between
repeated measurements, the least abnormal were
accepted.

2.4, Statistical analysis

All data were entered into an SAS data file and
analyzed using SAS [11]. For univariate analysis, we
used simple comparison of proportions by the Chi-
squared test and Fischer exact test as required.
Multiple logistic regression was used to adjust for
confounding factors and multicollinearity of the
independent variables, and so to create a predic-
tive model of OME persistence (backward elimina-
tion).

3. Results

At re-examination, 16 months later, 56 out of 250
children (22.4%) were found to meet the definition
of otitis media with effusion, hence to be persistent
or recurrent. Twenty-five of these 56 children (45%)
had bilateral OME and 31 (55%) had unilateral
OME. In checking possible factors in OME persistence
or recurrence via univariate analysis, children
with unilateral and bilateral disease were grouped
together.

3.1. Demographic factors

OME persisted in 32 boys (22.2%) and 24 girls
(22.6%). There was no difference in persistence
rates between boys and girls (p = 0.31). Persistence
of OME was much more likely in younger children: 15
out of 34 children younger than 7 years old had
evidence of persisting OME, compared with only 3
out of 29 children older than 11 years old. The
difference in persistence rates and the trend
towards reduced recurrence as children grew older
was consistent across the age range, and was highly
statistically significant (p < 0.001) (Table 1).

3.2. Parental factors

Parental education level was assessed separately
for mother and father. Paternal and maternal edu-
cation levels were found to be very closely corre-
lated and as a result, only paternal education level
was used for the study’s purposes (Table 1). Persis-
tence or recurrence seemed to be more prevalentin
children of parents with higher education, although
this was far from being statistically significant
(p=0.31).

3.3. Patient factors
Four factors in the epidemiology of occurrence were
examined. Three of them showed trends in the

expected direction, but all failed by a considerable
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Table 1 Persistence rates of OME in our cohort of school-age children 16 month after diagnosis: the effect of

demographic/patient factors

Categorical Persistence 0Odds ratio 95% ClI p-value
variable of OME (%)
Sex
Male 22.2 0.98 0.53—-1.77 0.93
Female 22.6
Age
<7 years 44.1 6.84 1.82—25.07 0.001
7—9 years 22.3 2.48 0.74-8.27
9—11 years 16.7 1.73 0.47—6.24
>11 years 10.3 1
Paternal education
Basic 20.2 1 0.31
High school 26.4 1.4 0.49—4.04
University 26.3 1.39 0.48—4.04
Parental smoking
Yes 23.1 1.14 0.59—-2.18 0.68
No 20.1
Preterm delivery
Yes 10 0.37 0—-2.35 0.33
No 22.9
Birth weight (g)
<3000 22.5 0.58—3.52 0.24
3000—3499 30.6 1.06—4.48
3500—-3999 16.8
>4000 20 1.23 0.49-3.11
Breastfeeding at infancy
Yes 26.5 0.93 0.39-2.16 0.86
No 27.9

margin to achieve significant effects on persist-
ence/recurrence: exposure to parental smoking
(p=0.68); too low or too high birth weight (p=
0.24); and absence of breast feeding (p=0.87).
Surprisingly, in our sample children who had been
delivered pre-term showed a trend towards reduced
presence of OME, although it was non-significant
(p=0.30) (Table 1).

3.4. Medical history

History of allergy was not associated with higher
OME persistence or recurrence after 16 months.
However, the occurrence of an episode of acute
otitis media (as reported by the parents) was asso-
ciated with higher rates of glue ear: 45% of children
who had at least an episode of AOM during the
watchful waiting period had OME 16 months later,
compared with 20% of AOM-free children (p = 0.01).
Equally important was the reported presence of
middle ear effusion (MEE) at least once during the
study period as evidenced by the fact that it was
associated with 29% persistence rates at 16 months,

compared to 18% in the remaining children
(p =0.04) (Table 2).

3.5. Interventions

Children diagnosed with OME during the screening
program were advised to see an otolaryngologist. As
the children were not randomized to different treat-
ments, analysis of the influences of subsequent
interventions are restricted to weak observational
conclusions, although they do illustrate the impact
of screening-related interventions in practice. Use of
antibiotics during the study period appeared to be
correlated with persistence of OME, asit wasa feature
of the history of 43% of children with persistent OME
versus only 30% of children in which OME resolved.
The difference was not significant (p=0.08) and
it could reflect more prescriptions for the appare-
ntly worse-affected. Myringotomy and ventilation
tube insertion, either during the study time or pre-
viously was not associated with any difference in rate
of persistence of OME, while the same was true for
adenoidectomy or tonsillectomy (Table 2).
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Table 2 Persistence rates of OME in our cohort of school-age children 16 months after diagnosis: the effect of medical
conditions and external interventions
Categorical variable Persistence Odds 95% Cl p-value

of OME (%) ratio

Blood group
A 35 1.25 0.24 0.68
B 16.7 1
AB 25 1.66 0—-19.2
(0] 33 2.5 0.45—13.1

History of allergy
Yes 23.6 1.08 0.49—2.42 0.83
No 22.1

Reported history of AOM
Yes 45.2 3.18 1.27-7.95 0.001
No 20.1

Reported history of MEE episode during the study period
Yes 29.5 1.84 1.01-3.36 0.04
No 18.2

Antibiotic use
Yes 28.9 1.71 0.93-3.14 0.18
No 19.1

Myringotomy anytime during the past
Yes 32.1 1.76 0.76—4.08 0.18
No 21.2

Ventilation tube insertion
Yes 23.7 1.04 0.29-3.65 0.59
No 22.1

Tonsillectomy
Yes 33.3 1.75 0-8.48 0.4
No 21.2

Adenoidectomy
Yes 36.3 2.32 0.93-5.8 0.06
No 19.7

Adenotonsillectomy
Yes 35 2.19 0.84-5.7 0.06
No 19.7

3.6. Unilateral versus bilateral disease

All univariate comparisons were repeated sepa-
rately for the group of children with persistent
unilateral (n=31) and the group of children
with persistent bilateral (n=25) disease. There
were no significant differences, although children
with bilateral disease were more likely to have
had episodes of AOM and to have undergone
myringotomy. The rates of unilateral versus
bilateral disease were not significantly different
at baseline and 16 months later (41% at baseline
versus 45% 16 months later, p=0.3). Unfortu-
nately we did not assess unilaterality, bilater-
ality and persistence of effusion in the same or
contralateral ear, so we cannot comment on the

natural history of a specific ear in unilateral
cases.

3.7. Multivariate analysis

In order to account for inter-correlation and con-
founding variables, multiple backward-eliminating
logistic regression was performed, assessing all the
factors studied. Two factors remained in the model
and emerged as being independently associated
with the risk of persistence of OME. The estimates
from this back-deleted model were as follows: age
of the child, with odds ratio 0.53 (95% Cl: 0.32—
0.79), p =0.002 for each 2 years of increase in age
and history of AOM, odds ratio 2.75 (95% Cl: 1.13—
8.17), p=0.04.
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4. Discussion

Improvements in understanding of otitis media
with effusion come from two sources: improved
quality of data from increasingly well-designed
randomized controlled trials, prospective and epi-
demiological studies and better understanding of
the basic processes in OME pathophysiology. Data
from these two sources appears to converge.

The incidence of OME depends very much on the
age of the child [12,13]. Our study shows that in
children of school age, irrespective of treatment
used, the chance of OME persisting beyond 16
months decreases with age—by 47% for every 2
years.

All of these considerations point towards the
importance of the infective origin of otitis in
enabling small differences in occurrence, or recur-
rence to be shown, but making it hard to throw
detailed light on the risk factors in the anatomy and
the immune system that are involved in converting
AOM into OME or which govern OME persistence. An
episode of acute otitis media, here increased the
risk of OME with an odds ratio of almost three.
Recorded OME during the assessment period of 16
months also increased the probability of persis-
tent/recurrent OME but the predictor variable here
was not systematically recorded on all children by a
second screen so detailed interpretation is not
possible. We are thus left with only age as an easy
gross marker of the complex of risk factors that
convert infection into secretion and persistent
secretion. It is not questioned that such factors
do exist but two considerations make them inac-
cessible to small-scale clinical epidemiology: (a)
the partly random nature of the triggering infec-
tion; and (b) the lack of markers for the underlying
biological variables. Large-scale studies with bio-
logical markers are required to show differences in
the absolutely low contingent probabilities of
recurrence or persistence that would show the
factors in play.

The design of our study (mass screening of a
cohort of school-age children in two separate
occasions) precludes serial assessments for the
presence of OME. As a result, we can only comment
on prevalence of OME on two occasions, 16 months
apart. This, strictly speaking, does not distinguish
between recurrence and persistence of OME, as
the child could theoretically have been free of
disease in the interim. At the public health level,
this may not matter, whether it is an indicator
chiefly of persistence or of recurrence in this
sample. The lack of distinctive findings suggests
that future studies will need to make this distinc-
tion.

Any epidemiological study is most likely to be
relevant to practice in the country and health
system where it took place—in Greece, the major-
ity of otolaryngologists tend to manage OME con-
servatively. The children for this study were not
selected via a GP referral or self-referral process,
but were identified following general screening. In
this population of children, and especially in chil-
dren older than 6 years old, watchful waiting is
warranted, as the chances of persistent bilateral
OME are less than 13%. There is no reliable way at
present of defining in which children the effusion
will persist, however, it appears that in older
school-age children, with no intermittent episodes
of AOM recurrence or persistence are not a major
concern. In the future, biological markers may
well prove useful in defining the subgroup of
children with persistent effusions. Meanwhile, a
conservative policy in this population may be
justified.
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