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Vestibular symptoms in paediatric 
patients with otitis media with effusion 
and/or Eustachian tube dysfunction
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Introduction 
Vestibular symptoms such as instability, 
vertigo, and dizziness can have different 
etiologies in children, including systemic 
cardiac, psychiatric, and metabolic conditions, 
as well as central nervous system and 
vestibular diseases. In this population, 
vestibular migraine, recurrent vertigo of 
childhood (RVC), and otitis media are the 
most commonly encountered etiologies1,2,3. 
The pathophysiology of vestibular symptoms 
in otitis media, in particular, is not yet fully 

Vestibular disorders are common in children, 
generating avoidance and anxiety behaviours 
with an impact on development. 
Prompt diagnosis is crucial, but the low specificity 
of symptoms and poor patient co-operation make 
this difficult. Eustachian tube dysfunction (ET) 
and otitis media with effusion (OME) can cause 
vestibular disorders.
Here, we assess the prevalence of vestibular 
symptoms in children with OME and/or ET 
dysfunction. We used the Vanderbilt Pediatric 
Dizziness Handicap Inventory for Patient 
Caregivers questionnaire, translated and 
culturally adapted for Portugal, and carried out an 
otorhinolaryngological objective examination and 
audiometric evaluations. 
None of the patients had acute vestibular 
symptoms. The differences in the questionnaire 
between the control and test groups were 
statistically significant (p=0.002), as well as 
between patients with and without a Type B 
Tympanogram (p=0.014) and with and without 
effusion (p=0.003). Carers of children with middle 
ear pathology should be approached with 
questionnaires that help assess the presence, 
severity and impact of vestibular symptoms 
Keywords: Dizziness, Vestibular disorders, otitis 
media with effusion, eustachian tube dysfunction.
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understood 4. The prevalence and incidence 
of vestibular dysfunction in children ranges 
between 1–10% and 1–15%5,6, respectively. These 
figures vary depending on the study setting, 
referral criteria, age of the patients, and 
methods used for vestibular assessment7.
The available tests for vestibular assessment are 
less reliable in younger children, who might also 
have difficulties in describing their symptoms. 
Consequently, vestibular dysfunction is often 
considered an underdiagnosed condition 
in this population. The vestibular system 
plays a crucial role in the normal cognitive, 
psychological, and emotional development 
in children8. Therefore, vestibular disorders 
can lead to avoidance behavior and its 
adverse effects.  Few instruments have been 
specifically adapted to assess the presence, 
severity, and impact of vestibular symptoms 
in the pediatric population. One of them is the 
Dizziness Handicap Inventory (DHI-PC), which 
was adapted by McCaslin et al. to be filled by 
pediatric caregivers9. In 2023, this instrument 
was translated and culturally adjusted to a 
European Portuguese by Nas cimento et al10.
Auditory tube dysfunction with and without 
otitis media with effusion (OME) is a common 
childhood condition, affecting up to 90% 
of preschool children at least once in their 
life11, and is a frequent cause of vestibular 
symptoms in this population. Both changes 
in endolymph composition, secondary to 
the presence of inflammatory mediators 
causing labyrinthitis12, and pressure changes13 
secondary to OME can result in vestibular 
symptoms . Recent studies have indicated 
that the prevalence of vestibular symptoms 
can reach 50% in children diagnosed with 
OME14. The objective of the present study 
was to evaluate the prevalence and impact of 
vestibular symptoms on children with middle 
ear pathology by comparing them with 
healthy children.

Materials and methods
The sample included 30 children between 
5–12 years of age who were on the surgical 
waiting list for myringotomy and had a type 

B/C tympanogram (TPG). These children were 
compared with 20 controls with an indication 
for adenoidectomy and tonsillectomy without 
middle ear pathology. The exclusion criteria 
were children with cognitive/syndromic deficits, 
cardiac pathology, orthopedic limitations, 
sensorineural deafness, history of traumatic 
brain injury, and those whose caregivers were 
unable to understand Portuguese. The groups 
were adjusted for age and comorbidities. The 
Vanderbilt Pediatric Dizziness Handicap 
Inventory for Patient Caregivers, translated 
and culturally adapted for the Portuguese 
population, was filled by the caregivers. 
The participants in the study underwent a 
comprehensive assessment, which included 
audiometry, tympanometry, and an objective 
otorhinolaryngologic examination. 
This examination encompassed acoumetry, 
nystagmus investigation, audiometric tests, 
and assessment of the vestibulo-ocular reflex 
by the Head Impulse Test (HIT). Additionally, 
we assessed skew deviation, balance using 
the Romberg test, dysdiadochokinesia by 
repeated pronation and supination of the 
thigh, and gait. The questionnaire and the 
scoring scale used in the study are included in 
the annex section for reference.

Statistical analysis
The Python 3 programming language (Van 
Rossum et al, Amsterdam, Netherlands), with 
the mathplotlib package 3.8.4 (Hunter et al), 
and the Orange version 3.32 (Demsar et al, 
Ljubljana, Slovenia) and Prism software v10 
(GraphPad Software, Boston, Massachusetts 
USA)  were used for statistical analysis.
The Mann-Whitney test was used to compare 
two groups, and p < 0.05 was considered 
statistically significant. The Kruskal-Wallis 
test was used for comparing more than two 
groups, with Dunn’s multiple comparison post 
hoc test. Correlations were analyzed using the 
Spearman’s correlation coefficient.
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Table 1
Characteristics of the sample along with the vestibular and audiometric results

Results
None of the participants in this study exhibited 
acute vestibular signs during their assessment. 
The groups were randomly matched by 
age and sex. The test group included 30 
participants with an average age of 6.2 ±1.7 
years, with 50% girls and 50% boys. The control 
group had 20 participants with an average 
age of 5.9 ±1.2 years, with 55% girls and 45% 
boys. The test group had 20 (66%) participants 
with type B TPG and 10 (33%) with type C TPG. 
In the control group, all participants had type 
A TPG. OME was present in 73% of participants 
in the test group, and completely absent in 
the control group. Vestibular tests did not 
reveal significant findings in any of the groups 
in this study. Regarding acoumetry, in the test 
group, the Weber test showed lateralization 
to one of the ears in eight participants (27%) 
and no lateralization in 22 (73%), while the 
Rinne test was positive in five participants 
(17%) and negative in 25 (83%). In the control 

group, the Weber test showed lateralization to 
one of the ears in two participants (10%) and 
no lateralization in 18 (90%), and the Rinne 
test was positive in two participants (10%) and 
negative in 18 (90%).
The average questionnaire score was 14.867 ± 
3.256 in the test group, and 1.6 ± 1.245 in the 
control group (W = 145.5, p = 0.00). Although 
statistically significant, these results represent 
no daily activity limitation due to the vestibular 
disorder (between 0–16 points).
The results showed no correlation with age, 
with a Spearman’s coefficient of 0.0018 (S 
= 20787, p = 0.99), which was higher in the 
subgroup of participants with type C TPG 
(rho = 0.31, S = 197.29, p = 0.33) than in the 
subgroup with type B (rho = 0.08, S = 1,217.3, 
p = 0.72), and was negative in the control 
group (rho = -0.36, S = 1,321.1, p = 0.13), with no 
statistical significance. Our sample showed no 
statistically significant differences (W = 168, p 
= 0.65) when divided into two subgroups with 

Test group, N = 30 Control group, N = 20

Age (y) 6,2 ±1,7 5,9 ±1,2

Sex Male Female Male Female

15/50% 15/50% 9/45% 11/55%

Type A TPG (N/%) 0/0% 20/100%

Type B TPG (N/%) 20/66% 0/0%

Type C TPG (N/%) 10/33% 0/0%

OME (N/%) 22/73% 0/0%

Nystagmus (N/%) 0/0% 0/0%

HIT (N/%) 0/0% 0/0%

Skew (N/%) 0/0% 0/0%

Romberg (N/%) 0/0% 0/0%

Dysdiadochokinesia (N/%) 0/0% 0/0%

Gait disorders (N/%) 0/0% 0/0%

Weber With
 lateralization

Without
 lateralization

With
 lateralization

Without
 lateralization

Total N/% 8/27% 22/73% 2/10% 18/90%

Rinne Positive Negative Positive Negative

Total N/% 5/17% 25/83% 2/10% 18/90%
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equal N and increasing age (5–6.5 and 6.5–12 
years). The average result was 1.778 ± 1.38 in 
participants with type A TPG; 11.143 ± 8.093 in 
those with type C TPG; and 16.4 ± 3.895 in those 
with type B TPG(p = 0.014). Notably, the last 
group had average results compatible with 
mild daily limitation. In terms of the objective 
examination, a statistically significant 
difference (p = 0.003) was also found between 
participants with (17.0 ± 4.5) and without OME 
(3.2 ± 1.2).

Discussion
Middle ear pathology has a significant impact 
on the daily life of children not only due to 
obvious factors (absenteeism, fever, deafness, 
language development delay), but also 
because of its vestibular impact. Participants 
with OME  and type B TPG had higher 
questionnaire scores in this study, reflecting 
greater morbidity. Although it is a frequent 
and common cause of vestibular dysfunction, 
OME has been scarcely studied15. However, 
the absence of acute vestibular signs doesn’t 
conclusively exclude other causes of high 
questionnaire scores.  The limitations of 
this study are the presence of non-specific 
symptoms and difficulties among the 
pediatric population in describing sensations 
of dizziness and imbalance; therefore, 
the hypothesis that the questionnaire 
could detect symptoms other than those 
arising from vestibular pathology remains 
open. Future studies on this topic should 
consider incorporating complementary 
paraclinical assessments. These may include 
neurophysiological assessment with cervical 
vestibular evoked myogenic potential 
(cVEMP), ocular vestibular evoked myogenic 
potential (oVEMP), or video HIT (vHIT), which 
may confirm our results16, and help to establish 
a prognosis for the underlying disease17.

Conclusions
Vestibular dysfunction should not be 
underestimated in the pediatric population, 
especially in children with OME or auditory 
tube dysfunction, as indicated by the higher 
scores observed in this study. Even in cases 
where the patients do not present with 
acute vestibular signs or severe complaints, 
the impact of this condition on their daily 
lives can still be significant.  Future studies 
should investigate vestibular dysfunction 
using neurophysiological tests to confirm the 
subjective results of our study. It is crucial to 
actively question parents and caregivers about 
the vestibular symptoms in their children 
using instruments to assess their incidence 
and daily impact. Clinicians should maintain 
a high level of awareness regarding vestibular 
symptoms, conducting a targeted objective 
examination and using instruments and 
objective tests for ensuring an early diagnosis 
of vestibular dysfunction.
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Table 2
DHI-PC scores

Score

0-16 16-26 26-43 >43

No limitation Mild limitation Moderate limitation Severe limitation
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Attachment
Translated Portuguese version of the DHI-PC 

Name: Date:

VANDERBILT PEDIATRIC DIZZINESS HANDICAP INVENTORY (DHI)
(Age 5 - 12)

Instructions: The purpose of this questionnaire is to identify difficulties that your child may be experiencing
because of his or her dizziness or unsteadiness. Please answer "yes", "no" or "sometimes" to each question.

Answer each question as it pertains to your child's dizziness problem only.

Yes (4) Sometimes (2) No (0)

1. Does your child’s feel more tired because of this problem?

2. Is your child’s life affected by this problem?

3. Does your child’s problem make it difficult for him/her to play?

4. Does your child feel frustrated because of this problem?

5. Because of this problem, does your child fell embarrassed
in front of others?

6. Is it difficult for your child to concentrate because of this problem?

7. Because of this problem, is your child anxious?

8. Do other people seem anxious because of your child’s problem?

9. Does your child worry because of this problem?

10. Does your child feel angry because of this problem?

11. Does your child feel down because of this problem?

12. Does your child feel sad because of this problem?

13. Because of this problem, does your child feel different from
other children?

14. Does your child’s problem significantly affect his/her
participation in social or educational activities (for example, eating out,
meeting with friends, going on field trips or to parties)?

15. Is it difficult for your child to walk around the house in the dark
because of this problem?

16. Does your child have difficulty walking upstairs because
of this problem?

17. Does your child have difficulty walking for some time because
of this problem?

18. Does your child have difficulty riding a bike, scooter, or using
rollerblades because of this problem?

19. Does your child have difficulty reading or doing schoolwork
because of this problem?

20. Does your child's problem make it difficult for him/her to
successfully do activities that others his/her age can do?

21. Does your child have trouble concentrating at school because
of this problem?

Version 2 Total Score


