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Keypoints 

1.	 Children experience tinnitus and might present 
similar suffering as observed in adults but they 
rarely mention the symptom unless directly asked 
about it.

	2.	 Difficulty on concentration, sleeping, hearing, leisure 
activities, sports practice, and hyperacusis are the 
most frequent complaints associated to tinnitus in 
children.

	3.	 Only a few population studies have been performed 
and have disclosed prevalence rates from 6% to 59%. 
Many factors might be implicated in the large inter-
study variability of tinnitus prevalence in children.

	4.	 Age, gender, hearing loss, motion sickness, hypera-
cusis, and noise exposure have been suggested as 
risk factors to development of tinnitus in children.

	5.	 A proper model to investigate children should be 
developed for the purpose of obtaining accurate 
information about the prevalence of tinnitus in 
children.

	6.	 Preventive measures should aim at hearing educa-
tion about the risk of hearing loss and tinnitus. 
Prevention of noise exposure should be promoted 
as early as possible.

Keywords  Tinnitus • Epidemiology • Children  
• Hyperacusis • Preventive measures • Sleep

Abbreviations

OR	 OR
TTS	 Temporary threshold shift
HL	 Hearing Level

Introduction

Children rarely mention tinnitus unless they are asked 
specifically about it. The frequency with which they 
mention the symptom spontaneously ranges from 1.6% 
to 6.5% [1–4]. Therefore, the observed proportion of 
children who seek professional help does not represent 
all children with tinnitus. Also, investigating tinnitus is 
seldom a part of routine pediatric otolaryngological 
practice. For these reasons, the prevalence of the symp-
tom is generally underestimated in childhood [5].

Children who experience tinnitus may suffer in a 
similar way as adults with tinnitus. Difficulty in con-
centration, sleeping, hearing, and hyperacusis are the 
most frequent complaints associated with tinnitus in 
children [1, 6–8]. The symptoms might affect many 
kinds of leisure activities such as sports [1] as well as 
cause a decrease in school performance [9, 10]. The 
symptoms may significantly interfere with children’s 
life in general, which will inevitably affect their entire 
families as well [11].

Terms such as “ringing” [2, 12], “beeping” or “buzz-
ing,” and a “high-pitched noise” or “whistling” [6] have 
been used by children to describe tinnitus sounds.

Some hypotheses have been presented regarding why 
children rarely report tinnitus spontaneously. (1) Children 
rarely refer to symptoms that are not associated with 
pain [13]; (2) children have a less-developed body image 
[14]; (3) there are specific differences in the ascending 
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auditory pathways in children [15]; (4) children may 
perceive tinnitus as a familiar experience [16]; (5) chil-
dren may be more easily distracted by events of the 
external environments [17]; (6) do not perceive the med-
ical significance of the symptom [18]; and (7) children’s 
attention process is different from that in adults, and this 
might also have an effect on how they perceive tinnitus.

In order to diagnose tinnitus in children, it is there-
fore important to ask children specifically if they have 
tinnitus.

Studying Tinnitus in Children

When studying tinnitus in childhood, it must be kept in 
mind that a child is not a miniature version of the adult. 
Children obviously do not possess adult brains. The 
organs of perception linking the child to the external 
world are still under maturation. The organization of 
sensory systems in the brain [15] (see also Chap. 8) 
and perception and attention in a child are different 
from adult, promoting a different perception and atti-
tude to the world.

Other obstacles in studies of tinnitus in children are 
related to the fact that children tend to give positive 
answers to please the interviewer [19] and it is impor-
tant to minimize and parents preoccupations that chil-
dren’s their might have after being aware of tinnitus.

In managing tinnitus in children, it is important to 
distinguish between the perception of the tinnitus and 
the impact that the tinnitus has on a person (tinnitus 
suffering) [5]. Lack of information about the preva-
lence of tinnitus suffering in children makes it difficult 
to judge the impact of tinnitus on children.

Epidemiological Studies

Although the existence of tinnitus in childhood has 
been reported since the 1970s there is still great uncer-
tainty regarding the prevalence of tinnitus in children.

Population Studies

The few population studies that have been published 
were done in only a few countries and have shown 

widely different values of prevalence (from 6% to 
59%) (Table 6.1).

Many different factors may have contributed to 
the discrepancies between the results of the different 
studies that have been published: (1) the criteria used 
for defining tinnitus may have been different; (2) hear-
ing criteria may have been different; (3) age range 
may have been different; (4) methodological factors – 
interview or questionnaires most likely were different; 
(5) studies have used different statistical procedures, 
with different sample sizes; (6) the effect of confounding 
variables may also have contributed to the variations, 
for example, social and economic classes, ethnic, and 
cultural background may have varied; (7) different 
behavioral factors may have influenced the results such 
as emotional problems; (8) the effect of environmental 
factors such as exposure to noise may have been 
different.

Two studies of the prevalence of tinnitus in children 
had many participants recruited from otolaryngologi-
cal clinics. Aust [20] screened children who sought 
help for otological complaints and Savastano [4] eval-
uated a general population of children using a specific 
protocol to investigate tinnitus (Table 6.2). They found 
tinnitus in 7% and 34%, respectively.

Factors that may Promote Tinnitus  
(Risk Factors)

Risk factors refer to an increase in the chance that an 
event is going to occur; in the present situation, this 
means the likelihood that a child will get tinnitus. 
Identification of risk factors plays an important role 
toward understand the etiology of tinnitus. Identification 
of risk factors might help understanding the symptoms 
and develop strategies for prevention of tinnitus (see 
Chap. 69). They can be identified by logistic regression 
models where the risk odds is determined while control-
ling for irrelevant factors. The OR (OR) is the likelihood 
that an event will occur; in our case, the likelihood of 
occurrence of tinnitus versus the chance of absence of 
tinnitus. The OR for a predictor tells the relative amount 
by which the odds of the outcome increases (OR > 1.0) 
or decreases (OR < 1.0). Decrease in OR is a sign that a 
protective factor against the occurrence of an event is 
present.
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To our knowledge, only two studies on tinnitus 
prevalence in children have so far used such statistical 
analysis.

The following risk factors have been identified on 
tinnitus in children.

Age

The risk for tinnitus sensation and tinnitus annoyance 
increases with age by 1.1 times, for every year among 
children in the Brazilian study [1] and by a factor of 
1.2 according to Nodar [12]. Aksoy et al. [8] reported 
a progressive increase on tinnitus incidence around the 
age of 13–14  years from 10 to 18  years and 6 to 
16 years have observed.

Gender

Holgers and Svedlund [21] found a higher prevalence 
of tinnitus among girls, as well as a higher prevalence 
of depressive and anxiety symptoms. Coelho et al. [1] 
found that boys had an OR of 0.

To present, tinnitus suffering when compared to 
girls means that the male gender was a protective 
factor for the development of tinnitus among children. 
These findings could be related to: (1) girls present a 
higher tendency to express symptoms than boys, 
including those related to affective disorders [22]; 
(2) spontaneous otoacoustic emissions are more frequent 
among females [23] and have been described as a 
possible tinnitus etiology[24]; (3) genetic differences 
among genders associated with neurotransmitter 
expressions pursuing an action on auditory pathway, 
including serotonin [25] and female reproductive 
hormones affect GABA receptors in the brain [26] 
(see Chap. 10).

Hearing Loss

Tinnitus is more frequent in children with normal 
hearing [12, 19] than in hearing impaired children, 
but children with profound hearing loss have lower 
prevalence of tinnitus than children with moderate 
loss [27]. Comparison of children with middle ear dis-
ease to those with sensorineural hearing loss showed 
that 43.9% of children with middle ear disease had 

tinnitus while 29.5% with sensorineural hearing loss 
had tinnitus [16].

Children with hearing loss had an OR of 3.3 regard-
ing tinnitus that could not be related to sound exposure 
according to a Swedish study from Holgers and 
Svedlund [21].

Similar findings were made by Coelho et al. [1] 
using a regression model where tinnitus was less 
prevalent in children with moderate to profound 
sensorineural hearing loss, than in those children 
with minimum to mild hearing loss. Minimum to 
mild hearing loss was a risk factor for tinnitus with 
an OR of 1.8 for tinnitus sensation and 2.4 for 
tinnitus suffering. Moderate to profound hearing 
loss (including deafness) was also considered risk 
factors with ORs of 0.5 for tinnitus sensation and 
1.1 for tinnitus suffering.

The fact that a mild loss on hearing is a risk factor 
for tinnitus in children may be explained by the finding 
that even a mild hearing loss (thresholds at 30 dB HL) 
could promote tonotopic reorganization of the auditory 
cortex [28].

Temporary Threshold Shifts

Holgers and Petterson [29] have reported that individ-
uals with temporary threshold shift (TTS) from noise 
exposure had an OR of 1.4 to present spontaneous 
tinnitus and 2.0 to noise-induced tinnitus. When 
comparing participants who sometimes experienced 
TTS to participants who did not have TTS, the OR was 
2.8  to present spontaneous tinnitus and 8.4 to noise-
induced tinnitus.

Noise Exposure

Holgers and Petterson [29] found that adolescents 
who  attended concerts and discos/clubs had an OR 
of  1.4 regarding noise-induced tinnitus. Individuals 
who visited concerts 6–12 times per year had an OR of 
4.4, compared to those who never went to concerts. 
Children who visited discos/clubs had an OR of 3.8.

Coelho et al. [1] reported that history of noise expo-
sure was a risk factor for both tinnitus sensation and 
tinnitus suffering with ORs of 1.8 and 2.8, respec-
tively. They found that firecrackers were the most 
frequent kind of noise exposure. Such noise may have 



44 C.B. Coelho

peak levels of 145–165 dB HL at a distance of 2 m or 
less from the explosion site [30]. Risk of exposure to 
excessive noise from toys has also been mentioned on 
the literature [31, 32]. Exposure to high levels of noise 
from toys and firecrackers were reported by 25% of 
children who sought medical care because of noise 
trauma [33].

Tinnitus is also often associated with the use of 
music players such as the walkman and iPOD devices 
both in the right ear (p = 0.004) and in the left ear 
(p = 0.000) [34].

Activation of neural plasticity by overexposure 
or  reduced impact to the auditory nervous system 
caused by hearing loss may cause tinnitus (see Chaps. 
12 and 13). The reorganization on the tonotopic map 
of the primary auditory cortex following noise trauma 
is one sign of activation of neural plasticity that has 
been documented in several studies [35, 36] and it 
has been suggested that tinnitus may be related to 
such reorganization [37–39].

Motion Sickness

Motion sickness was found to be a risk factor for tin-
nitus sensation with an OR of 1.8 [1]. Motion sickness 
has been highly associated to migraine and vestibular 
symptoms in children [40].

Hyperacusis

Hyperacusis and tinnitus are related symptoms [41] 
(see Chap. 3). Coelho et al. [1] showed that hyperacu-
sis was the highest risk factor for tinnitus in children, 
with an OR of 4.2, but tinnitus was not a risk factor for 
hyperacusis [1, 42].

Conclusions

The remedy from some of the shortcomings of present 
studies is as follows.

The available data regarding the epidemiology of 
tinnitus have a high degree of variations among diffe
rent studies. There is therefore a need of more studies to 
bring down the variability. This chapter has pointed to 
some factors that have contributed to the variations in 

the results among different studies. Cross over or cohort 
studies with randomized samples representative of the 
whole population should be considered. Participants 
for such studies could be recruited from schools where 
stratification and randomization of the participants can 
be achieved. Participants from a school environment 
have fewer dropouts; consents from parents can easily 
be obtained. Multivariate regression models should be 
used to describe risk factors.

Some of the problems with present studies are 
related to the definition of tinnitus. Standardized inter-
views such as: “Do you hear a noise (sound) in your 
ears or in your head that last more than 5 min?” should 
be used in evaluation of the tinnitus, and evaluation of 
the impact on everyday life is important. Questions 
such as “Does this noise (sound) bother you?” should 
be included in the questionnaires.

Audiological testing is important for evaluating tin-
nitus etiology and standardized methodology, and 
classification of results should be used.

An epidemiological surveillance system would be the 
basic action to prevent tinnitus. Efficient preventive mea-
sures should aim at hearing education and prevention of 
noise exposure as early as possible (see Chap. 69).
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