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Summary

Purpose of this study was to correlate results from a survey on
otitis media and the State-Trait Anxiety Inventory test. This
survey investigated prevalence of otitis media (OM) in our ter-
ritory, influence on development of language and personality
and social costs. State-Trait Anxiety Inventory is a suitable test
to differentiate state anxiety caused by a specific event [in this
case, otitis media with effusion (OME)] from a trait anxiety
(anxious personality) in parents and caregivers. The otitis me-
dia study was conducted, retrospectively, in two primary pub-
lic schools in Colle Val D’Elsa (Siena) on 252 children (6-11
years old). The State-Trait Anxiety Inventory test had been ad-
ministered to the parents or caregivers of 20 paediatric outpa-
tients (4-12 years, mean 6.8) at the ENT Department of Siena
University. The results of the OM survey showed a correlation
between OM and difficulties in speech and reading, delayed
answering and limited vocabulary. All these problems im-
proved as children grew up. On the other hand, psycho-social
development appeared to be more problematic even in the 4th

and 5th class, mostly due to persistent attention disturbances. In
the State-Trait Anxiety Inventory test, 50% of parents or care-
givers had a high state-anxiety score and so were mostly con-
cerned with health status of the children. The State-Trait Anx-
iety Inventory results indicated that 50% of parents or care-
givers had a high trait-anxiety score and thus had an anxious
personality. These findings could be helpful in understanding
the real severity of symptoms. The two proposed tests could
provide complementary data to evaluate children with OME:
the OM survey can be used as a screening test to detect chil-
dren with non-symptomatic OME, to establish whether de-
layed language development may be associated with OME, to
predict prognosis and children’s quality of life as well as social
costs of OME; the State-Trait Anxiety Inventory test can be
used to reveal a state or a trait anxiety in parents and caregivers
in order to better understand their point of view. Parents’ and
caregivers’ personality has a marked influence on the impact
of OME on the children’s quality of life. Quality of life in chil-
dren with otitis media with effusion is one of the most impor-
tant parameters to be taken into consideration on account of
the possible correlation with problems in development.

Riassunto

Lo scopo del presente studio è stato quello di correlare i risul-
tati di un’indagine sull’otite media (OM) con lo State-Trait
Anxiety Inventory (S.T.A.I.) test. L’indagine conoscitiva sul-
l’OM valutava la prevalenza dell’Otite Media nel nostro terri-
torio, l’influenza sullo sviluppo del linguaggio e la persona-
lità, ed il costo sociale della stessa. Lo S.T.A.I. è un test in gra-
do di differenziare l’ansia di stato, causata da un evento speci-
fico (in questo caso l’OM secretiva), dall’ansia di tratto (per-
sonalità ansiosa) nei genitori o parenti dei bambini. L’inchie-
sta sull’OM è stata condotta retrospettivamente in 2 scuole
pubbliche elementari di Colle Val D’Elsa (Siena) su 252 bam-
bini tra i 6 e gli 11 anni. Lo S.T.A.I. test è stato somministrato
ai genitori o parenti di 20 pazienti pediatrici esterni (4-12 an-
ni; età media 6,8) con diagnosi di otite media secretiva. I ri-
sultati dell’indagine sull’otite media hanno dimostrato una
correlazione tra OM e difficoltà nel linguaggio e nella lettura,
ritardo nelle risposte e vocabolario limitato per l’età. Tutti
questi problemi migliorano con la crescita del bambino. Al
contrario, lo sviluppo psico-sociale appare più problematico
anche nella IV e V classe, soprattutto a causa della persistente
alterazione dell’attenzione. Nello S.T.A.I. test il 50% dei geni-
tori ha evidenziato un elevato punteggio di ansia di stato, di-
mostrando una specifica preoccupazione per lo stato di salute
dei loro bambini. Nel restante 50% dei genitori era evidenzia-
bile un elevato punteggio di ansia di tratto, compatibile con
una personalità ansiosa. Questi dati possono essere di aiuto
nella comprensione della reale gravità dei sintomi. I due test
proposti possono fornire dati complementari per valutare i
bambini con OM secretiva: l’indagine OM può essere utilizza-
ta come test di screening nella selezione di bambini con OM
secretiva non sintomatica, per ipotizzare se il ritardo dello svi-
luppo del linguaggio può essere associato con l’OM secretiva,
per avere un’idea sulla prognosi, sulla qualità di vita del bam-
bino e sul costo sociale dell’OM; lo S.T.A.I. può essere di ausi-
lio nell’evidenziare un’ansia di stato o tratto nei genitori allo
scopo di comprendere meglio la gravità dell’impatto dell’OM
sulla qualità di vita dei bambini. La qualità di vita nei bambi-
ni con OM secretiva dovrebbe essere uno dei più importanti
parametri da prendere in considerazione a causa della sua
possibile correlazione con i disturbi dello sviluppo.



Introduction

Diseases of the rhino-pharyngeal-tubal district are
common in childhood on account of anatomical,
functional and immunological immaturity. Otitis me-
dia with effusion (OME) is defined as the presence of
a seromucous exudate in the middle ear for more than
12 weeks with no signs or symptoms of infection
(fever, pain) 1 2. OME has a high prevalence in child-
hood, almost 90% of children, according to some re-
ports, have suffered from at least one episode in the
first years of life and 30% have presented acute otitis
media 3 4. The hearing loss associated with OME
(ranging from negligible to 50 dB) occurs during a
“critical” developmental period and causes a sensory
deprivation likely to affect several aspects of chil-
dren’s development and quality of life (QoL) 5. Bilat-
eral middle ear effusion in infancy and early child-
hood and the consequent conductive hearing loss,
have been blamed for impairment of speech, lan-
guage and psychosocial development. These nega-
tive influences may be associated with a permanent
auditory deficit, like ABR inter-aural inter-peak la-
tency asymmetries 6, whereas other Authors found no
differences in binaural abilities in adults with and
without a previous early history of OME 7.
Health related quality of life (HRQL) is now consid-
ered an important outcome measure in conjunction
with objective clinical parameters. HRQL measures
are influenced by the patient’s personality (experi-
ences, psychological conditions, habits): therefore, it
is important to evaluate not only OME symptoms
(fullness, hearing loss), but also the emotional dis-
tress, the costs, the limited activity as well as the
caregiver concerns that can result. OME is primarily
a paediatric disease and parents or caregivers are al-
ways concerned with the health status of their chil-
dren. They want their children to feel and function
better and they are less concerned about the hearing
levels in a soundproof booth, the “beauty” of the
tympanic membrane or the quantity/quality of mid-
dle ear effusion 4.
The purpose of this study was to correlate the results
from a survey on otitis media (OM), carried out in
our territory and the State-Trait Anxiety Inventory
(STAI) test 8. The survey investigated the prevalence
of OM in our territory, the influence on the develop-
ment of language and personality and the social
costs. The STAI test is suitable to differentiate a state
anxiety caused by a specific event (in this case OME)
from a trait anxiety (anxious personality) in parents
and caregivers.

Methods

The survey on OM was a retrospective study carried
out in two primary public schools in Colle Val d’El-
sa (Siena), on 252 children (aged 6-11 years), in the
school year 1997-8. The parents or caregivers were
asked to answer questions concerning the anamnesis
(age, sex, number and kind of OME episodes, mouth
breathing, upper respiratory airways diseases), the
development of language, the number of school days
lost by the children or working days lost by the par-
ents (Fig. 1). Furthermore, the children’s teachers
were asked to answer questions about the learning
skills, speech impairment and social activity of the
children (Fig. 2). No specific inclusion or exclusion
criteria had been adopted.
The STAI test 8 had been carried out in the parents or
caregivers of 20 paediatric outpatients (4-12 years,
mean 6.8) at the ENT Department of Siena Universi-
ty Medical School, between January and February
2004. The test is validated in the Italian language 9

and comprises two separate sections: STAI 1, which
investigates the state-anxiety, and STAI 2, which
evaluates the trait anxiety. The parent or caregiver
was asked to answer questions concerning how
he/she felt, at that moment, referring to the health
status of his/her child (STAI 1); furthermore, he/she
was invited to answer questions concerning how
he/she usually feels. Specific inclusion criteria were:
children aged between 6 months and 12 years, chil-
dren presenting OME (presence of middle ear effu-
sion, in one or both ears, type B tympanogram mono-
or bilaterally). No specific exclusion criteria had
been adopted.

Results

All the parents and caregivers completed the study.
The incidence of OM was estimated to be 41.26%
(104/252 children) and 43.26% (45/104) of those cas-
es of otitis was probably OME. A correlation be-
tween speech impairment and otitis media had been
revealed in 18 children, mostly in the first three
classes (Table I).
The chi-square statistical test was used to analyse
some parameters related to the psycho-social devel-
opment in otitis positive and otitis negative children.
Otitis media correlated with distraction (p = 0.007),
delayed answering (p = 0.001) and the need to repeat
sentences (p = 0.000), mostly in the first class. Dis-
traction and need to repeat sentences were also
recorded in the classes with older children (Table II).
The chi-square statistical test was used to analyse
some parameters related to school performance. A
significant correlation was found between otitis and
speech difficulties (p = 0.019), limited vocabulary (p
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= 0.055), reading difficulties (p = 0.010). A high sig-
nificant correlation was observed between otitis and
delayed answering (p = 0.005), need to repeat ques-
tions (p = 0.005) and distraction (p = 0.000) (Table
III). All these problems were mostly present in the
first three classes.
In these children, a mean loss of 51 school days/cal-
endar year (19.77% of cases) because of otitis, was
observed, but only 3.57% of children lost > 10 days.

Their parents lost 24 (mean) working days (9.52% of
cases), with 5.95% of cases < 10 days. It is should be
pointed, however, that several mothers were house-
wives, therefore, absence from work is certainly un-
derestimated.
The scores of the two parts of the STAI test have
been calculated separately, adding a score from 1 to
4 for each answer. In the STAI test, 10 (50%) parents
or caregivers had a high state-anxiety score and were
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Age:………

Breathing: o physiological o oral
Snoring: o present o absent
No. visits to ENT specialist: o none o 1st o 2nd o 3rd o more
Causes of visits to ENT specialist: o ear pain o adenoiditis o tonsillitis o epistaxis
o pain in oropharynx o follow-up examination o do not remember

Diagnosis: don’t remember o none o adenoiditis o otitis o adenotonsillitis o sinusitis o tonsillitis o pharyngitis
Had your children ever suffered from Otitis before? o yes o no
Which kind of Otitis was it? o Otitis with serous effusion o bacterial Otitis o do not know
No. episodes this year: o 0 o 1 o 2 o 3 o 4 o 5 o 6 o more o do not know
No. episodes in past years: o 0 o 1 o 2 o 3 o 4 o 5 o 6 o more o do not know
At what age did first symptoms start? 
o less than 1 year o 1 year o 2 years o 3 years o 4 years o 5 o 6 o more o do not know

No. episodes of disease of upper respiratory ways (rhinitis, sinusitis, pharyngitis, tonsillitis, adenoiditis) 
o 0 o 1 o 2 o 3 o 4 o 5 o 6 o more o do not know

1- At what age did your child start saying its first words? 
o less than 1 year o 1 year o 2 years o 3 years o 4 years o 5 o 6 o more o do not know

2- At what age did your child start saying first logical sentences? 
o less than 1 year o 1 year o 2 years o 3 years o 4 years o 5 o 6 omore o do not know

3- Does your child have problems in speaking correctly? o yes o no
4- Does he/she look absent-minded? o yes o no
5- Does your child answer questions correctly? o yes o no
6- Does he/she frequently say “what”? o yes o no
7- Does he/she watch television with the sound excessively loud? o yes o no
8- No. days of child’s absence from school: o none o less than 10 days o more than 10 days o do not know
9- No. days of absence from work for parents: o none o less than 10 days o more than 10 days o do not know

Fig. 1. First part of OM survey for parents or primary caregivers.

1- School results during this year: o insufficient o sufficient o good o very good o excellent
2- School results in previous years: o insufficient o sufficient o good o very good o excellent
3- Does your pupil follow lesson with attention? o yes o no
4- Can he/she speak correctly? o yes o no
5- Does he/she know enough words for his age? o yes o no
6- Has he/she problems in reading? o yes o no
7- Are his/her school results better in written or oral tests? o written o oral o no difference
8- Is his/her mnemonic skill similar to that of other students? o yes o no
9- Has he/she problems in socializing with other children? o yes o no

Fig. 2. Second part of OM survey for teachers.



mostly concerned with the health status of their chil-
dren. The other 10 (50%) parents or primary care-
givers had a high trait-anxiety score thus displaying
an anxious personality (Fig. 3).

Discussion

The results of the OM survey showed a correlation
between OM and difficulties in speech and reading,
delayed answering and limited vocabulary. All these
problems improved as children grew up. On the oth-
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Table I. Number of children with OM and speech impair-
ment in the primary school.

No. OM children with 
speech impairment

First class 4
Second class 4
Third class 4
Fourth class 2
Fifth class 0

Table II. Correlation between OME and distraction in each class.

Otitis positive Distraction Delayed answering Need to repeat sentences

First class 27 10 11 14
(p = 0.007) (p = 0.001) (p = 0.000)

Second class 27 11 5 10
(p = 0.086) (p = 0.689) (p = 0.250)

Third class 19 6 3 5
(p = 0.122) (p = 0.546) (p = 0.414)

Fourth class 18 4 3 3
(p = 0.880) (p = 0.527) (p = 0.272)

Fifth class 13 2 0 3
(p = 0.701) (p = 0.482) (p = 0.663)

Table III. Correlation between OM positive and OM negative children with speech impairment, distraction, delayed answering,
difficulties in reading.

Otitis positive Otitis negative Chi-square test

Speech impairment 14 6 p = 0.013
No speech impairment 90 142

Distraction 33 23 p = 0.004
No distraction 71 125

Delayed answering 82 135 p = 0.005
No delay in answering 22 13

Need to repeat sentences 35 26 p = 0.005
No need to repeat sentences 69 122

Distraction during lessons 32 14 p = 0.000
No distraction 72 134

Limited vocabulary 5 99 p = 0.055
Vocabulary not limited 19 129

Difficult in reading 7 97 p = 0.010
No difficulty in reading 28 120
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er hand, the psycho-social development appeared to
be more problematic even in the 4th and 5th class,
mainly because of persistent attention disturbances.
As the OM survey was a retrospective study, based
on the parents’ and teachers’ answers, the results can-
not be highly specific, even if 43.26% (45/104) of the
otitis cases were probably OME. Due to the prospec-
tive design and the inclusion criteria, the STAI study
enrolled fewer patients, but reached a higher speci-
ficity for OME.
The STAI results indicated that 50% of parents or
caregivers had a high trait-anxiety score and thus
these parents had an anxious personality. These find-
ings could be helpful in understanding the real sever-
ity of the symptoms. Parents with an anxious person-
ality tend to exaggerate their children symptoms and
problems.
The two proposed tests could provide complemen-
tary data to evaluate children with OME: the OM sur-
vey can be used as a screening test to detect children
with non symptomatic OME, to establish whether the
delayed language development may be associated
with OME, to possibly predict prognosis (language
impairment caused by OME recovers as the children
grow up) and the children’s QoL as well as the social
costs of OME; the STAI can be used to reveal a state
or a trait anxiety in parents, in order to gain a better
understanding of their point of view. The parent’s
and caregiver’s personality has a marked influence
on the impact of OME on the children’s QoL: for ex-
ample, anxious parents are more likely to restrict the
child’s activities (i.e., sports, parties, friends), de-
creasing their QoL.
There is no evidence in the literature 10-13 of a signifi-
cant relationship between a history of OME (or con-
ductive hearing loss) and children’s later academic
skills. Furthermore, a child’s home environment is

more strongly related and predictive of all language
and academic outcomes than OME. In a recent study,
children suffering from OME presented a lower score
in expressive language and maths at the younger age,
but they caught up in maths on entering school and in
expressive language by second grade 11. More sur-
prisingly, early detection of OME during the first 3
years 12 of life and prompt insertion of tympanostomy
tubes does not measurably improve developmental
results at 4 years of age 10 11 13, but it can greatly im-
prove the QoL in children with OME 14. Several au-
thors have reported that later behavioural and atten-
tion difficulties are associated with recurrent OME in
early life 15-18. The Agency of Health Care Policy and
Research also reviewed the literature and concluded
that there is a weak association between OME in ear-
ly life and behaviour and attention in children > 4
years of age 19. It is worthwhile pointing out that a
history of early middle ear disease appears to have a
negative effect in the late teens on reading ability,
verbal IQ and even elicits behavioural problems, as
reported by parents and teachers, including above all
lack of attention, but even hyperactive, antisocial and
neurotic behaviour 20. So, what is the importance of
these tests? Maybe later academic skills are not
strongly related to OME, but are the result of multi-
ple factors which affect children’s development. In
particular, the quality of the home environment (re-
sponsiveness of caregivers, organization of the home,
child/caregiver relationship, language input avail-
able) is emerging as a crucial factor 21. Negative
OME effects on the QoL and on later academic
achievements are much more evident and longer last-
ing over the years in a unstimulating home environ-
ment. Probably, the psycho-social development is
more related to OME and we believe that this para-
meter is mostly influenced by the QoL in children
suffering from OME.
The importance of the proposed tests is the need to
measure the QoL (considered as psychophysical
well-being) in OME.
In conclusion, the impact of OME on children cannot
be based only on the parent’s rating of hearing 22 or
on a report of the medical history 23, audiometry, tym-
panometry and appearance of the tympanic mem-
brane. We need to ask parents specific questions in
order to assess the QoL. In our opinion, the combi-
nation of the results given by the tests proposed by us
could provide a useful contribution to define the QoL
in children with OME. In fact, QoL should be one of
the most important parameters to be taken into con-
sideration because of its possible correlation with
problems in development.

Fig. 3. Percentage of parents or primary caregivers with
a high state-anxiety or trait anxiety score.
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