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Tinnitus in Childhood 

Gottfried Anst 
Center for Deaf Children, Berlin-Neukoelln, Germany 

Abstract: All of 1,420 children seen for clarification of a hearing disorder or to follow up for 
known difficulty in hearing were questioned as to whether they experienced tinnitus. The in­
terview was carried out after a hearing test was conducted, which was based on play audiom­
etry or normal pure-tone threshold audiometry, depending on the age of the child. When being 
interviewed, l02 children reported that tinnitus had appeared or was still present. Seventy-five 
children (73.5%) demonstrated difficulty in hearing in one or both ears, whereas 27 children 
(26.5%) had normal hearing in both ears. The most frequently obtained information (29.4%) 
was the progression of an existing hearing loss. Meningitis is an important cause of hearing loss 
and of tinnitus and could be identified in 20% of our patients. We also considered as a cause of 
tinnitus skull or brain trauma, acute hearing loss, and stapes surgery. However, the mechanisms 
of tinnitus development were not immediately clear in a large proportion of the children studied: 
Problems included central sensory perception (14.7%) and emotional factors (11.8%). No · 
additional information that might lead to an understanding of the hearing loss was available 
for 14.7% of the patients studied. Tinnitus is a frequent symptom in childhood and, because 
children seldom complain about their tinnitus, such hearing problems that they report must al­
ways be taken seriously. The diagnosis should exclude metabolic disturbances , possible dam­
age to the sensory level of the central nervous system, and circulatory disturbances. In addition, 
the physician should always consider emotional problems and disturbances of perception. 
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The number of patients who suffer from tinnitus 
has risen clearly within the last decades, and the 
frequency of tinnitus in children has increased. 

However, children often have difficulty in naming and 
describing their symptoms. Their complaints are mini­
mized or not taken seriously by adults , particularly those 
of more sensitive children. This is often the case when 
tinnitus does not appear to be connected with any illness 
or other problems. However, often to the astonishment 
of adults, when asked specifically, children describe 
the exact symptoms that prove the existence of tinni­
tus . The aim of our study was to analyze the appearance, 
characteristics, and frequency of tinnitus in children. 

PATIENTS 

We questioned as to whether they had tinnitus l,420 
children seen for clarification of a hearing disorder or 
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to follow up known hardness of hearing. The interview 
was carried out after the hearing test , which was based 
on play audiometry or normal pure-tone threshold audi­
ometry, depending on the age of the child. Supplementary 
tests included those of otoacoustic emissions, auditory 
evoked potentials, and impedance audiometry. Vestibular 
examination with electronystagmographic recording 
and posturography was performed in some children . 

RESULTS 

A total of 102 children , their parents, or the people who 
had referred them to us said at the interview that tinni­
tus had appeared or was still present. The age of these 
children ranged between 5.1 and 16.9 years (mean age, 
10.4 ± 3.9 years) . That age distribution is represented 
in Figure 1. One-half of the children were female , and 
one-half were male. Seventy-five (73 .5%) showed 
hardness of hearing on one or both sides , and 27 
(26.4%) had normal hearing in both ears . The hardness 
of hearing was sensory in 69 of the 75 children (92.0%) 
and was combined in 6 (8.0%) . Table 1 shows the audi­
ological findings in examined children with respect to 
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Figure 1. Age distribution in 102 children with tinnitus. 

various levels of hearing loss in the right and left ears. 
A clear frequency or intensity determination and the 
measuring of masking curves were not possible except 
in a few cases. Twenty-four children (23.5%) reported 
vertiginous complaints in addition to their tinnitus. 

The frequent appearance of tinnitus in connection 
with the deterioration of an existing sensorineural hear­
ing loss was striking in the patients in our group. The 
deterioration did not happen in a way similar to that in 
acute hearing loss but more slowly. It was so distinc­
tive, however, that children, along with their parents, 
noticed the deterioration in their hearing. The parents 
could not offer reasons for this deterioration , as there 
was no sign of medical illness. 

The second most frequent cause of tinnitus was post­
meningitis conditions. In many of the children examined 
in our center, meningitis was the cause of acquired hear­
ing disorders. In a large number of them, the hearing 
fluctuated after a long period of meningitis, in which tin­
nitus might have been present simultaneously. Vertigi­
nous complaints also appeared frequently in this stage. 
The audiometric picture can be very different and varies 
between normal hearing and various levels of deafness. 

Tinnitus also is found frequently in children with 
problems of sensory perception. In most such cases, the 
hearing thresholds are in the normal ranges . In affected 
children, cerebral damage with lesions of central pro­
cessing structures must originate from head trauma at a 
very early age , from oxygen deficiency during birth, 

Table 1. Audiological Findings in 102 Children 
with Tinnitus 

Normal hearing 
Mild hearing loss 
Moderate hearing loss 
Profound hearing loss 
Near-deafness 
Total deafness 

Right Ear 

33 
12 
6 
3 

18 
30 

Left Ear 

39 
12 
12 
6 
3 

30 
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Table 2. Information Obtained from Patient History 

Deterioration of ex isting hearing loss 
After meningiti s 
Problems with central sensory perception 
No information 
Psychological factors 
Head trauma 
Acoustic trauma 
After acute hearing loss 
After stapes surgery 

No. of 
Patients 

30 
21 
15 
15 
12 
4 
3 

Percentage 

29.4 
20.6 
14.7 
14.7 
11.8 
3.9 
2.9 
1.0 
1.0 

from infections, and the like . We did not receive any 
further information from 15 children. Affected chil­
dren's environment was another source of important 
data. In 12 , we found that symptoms were caused by 
problems in the parental home and in their social envi­
ronment or by the pressure of high performance re­
quirements . In four children, the condition appeared 
after skull or brain trauma and, in three, the condition 
appeared after acoustic trauma. One child had acute 
hearing loss , and one developed tinnitus after stapes 
surgery (Table 2). 

We compared the information of children with nor­
mal hearing and of those with existing hardness of 
hearing. Of 27 children with normal hearing, 7 (25.9%) 
showed problems with central sensory perception, and 
7 (25.9%) exhibited psychological problems . In 1 child 
(3.8%), the tinnitus occurred after sudden hearing loss . 
Detailed information could not be ascertained for 12 
children (44.4%). Of69 children with hardness of hear­
ing , 8 (11.6%) displayed problems with central sensory 
perception ,S (7.3%) demonstrated psychological fac­
tors and 30 (43.5%) showed deterioration of an existing 
hearing loss; no details could be obtained from 3 chil­
dren (4.3%; Table 3). 

The characteristics of tinnitus are shown in Table 4. 
Wheezing or beeping and murmur are the most fre-

Table 3. Information Obtained from the History of 27 
Children with Normal Hearing and 69 Children with 
Hearing Loss 

Problems with central sensory perception 
Psychologica l factors 
Sudden hearing loss or deterioration 
No information 

Normal 
Hearing 
n = 27 

(%) 

7 (25.9) 
7 (25 .9) 
I (3.8) 

12 (44.4) 

Hearing 
Loss 

n = 69 
(%) 

8 (11.6) 
5 (7.3) 

30 (43.5) 
3 (4.3) 

21 
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Table 4. Characteristics of Tinnitus in 102 Children 

No. of 
Quality Patients 

Wheezing , peeping 
Munnur 
Buzz ing 
Echo of noises 
Tone 
Roaring 
Chirping 
Beating 

60 
24 
6 
6 
4 
3 
3 
2 

quent sensations characterized by the children ques­
tioned. Some children claimed difficulty in hearing 
and wanted hearing aids, although their hearing was 
normal. The appearance of tinnitus could also be seen in 
36 children in certain situations (Table 5). In this group, 
tinnitus was present in 15 children who were under pres­
sure, in 9 in the evening , in 3 in the morning, in 5 after 
school, in 3 while under stress, and in 1 during noise . 

CASE REPORTS 

Patient 1 

Seven-year-old patient 1 was introduced to us a few 
weeks after she suffered a case of bacterial meningitis 
because she complained of tinnitus and could no longer 
hear well. The hearing test showed residual hearing on 
the right side; on the left side, it revealed moderate sen­
sorineural hearing loss with a mild hearing loss in the 
low and high frequencies. The tinnitus was character­
ized partly as roaring and partly as a low tone. The ves­
tibular examination showed profound functional loss of 
the right labyrinth, with spontaneous nystagmus to the 
left; the function of the left labyrinth was normal. 

Table S. Incidence and Frequency of Tinnitus 

Characteristic 

Continuous 
Intermittent (without triggering) 
Intermittent (certain situations) 

Under pressure 
Evening 
Morning 
After school 
Under stress 
During noise 

Frequent 
Infrequent 
Tinnitus on one side 
Tinnitus on both sides 

22 

No. of 
Patients 

18 
48 

15 
9 
3 
5 
3 
I 

51 
33 
36 
66 

Aust 

In the case of patient 1, the cause of the lesions was 
bacterial meningitis, damage from which can be local­
ized in both inner ears or in the peripheral area of the 
nerve statoacusticus (eighth cranial nerve) (Fig. 2). 

Patient 2 

Patient 2 was an ll-year-old girl who came to examina­
tion with a presumptive diagnosis of hearing loss. She 
stood out because she did not understand when she was 
addressed. She was a good pupil but, in school , her 
teachers observed that within the last 2 months her re­
actions were diminished when she was addressed. She 
had ear, nose, and throat medical treatment and re­
ceived grommets. The hearing test at an ear, nose , and 
throat practice led to the assumption of a moderate 
hearing loss. At the interview, this patient told us that 
she had hearing problems and a feeling of tinnitus in 
the form of a wheeze for approximately 10 minutes 
in the morning. At the hearing test (summer 1999) the 
curves of air conduction lay within 50-60 dB on both 
sides; the curves of bone conduction in the similar area , 
however, were uncertain. Whispered speech was under­
stood on both sides from 3 to 4 meters, and normal 
speech was comprehended from more than 6 meters ' 
away. The discrepancy between the pure-tone audio­
gram and measurement of hearing distance suggested a 
probable psychogenic hearing disorder. The tinnitus 
characteristics could not be specified, as they were not 
present on the day of examination. 

At the beginning of the checkup that we performed 
almost a year later (summer 2000), the diagnosis was 
still uncertain. During the course of the examination, 
however, it was discerned that the curves of bone con­
duction eventually lay at 0 dB and the curves of air con­
duction at 5-15 dB, whispered speech was finally un­
derstood from 4 meters, and normal speech was 
understood on both sides from more than 6 meters 
away. The tympanogram and the transitory evoked 
otoacoustic emissions were within normal ranges on 
both sides. The tinnitus remained unchanged. 

In the case of patient 2, we assumed a disturbance 
in sensory perception because she experienced diffi­
culty in hearing, although the audiometric test results 
were normal. She remains under pressure at school, 
however, and the tinnitus in conjunction with the al­
leged hearing difficulty are likely signs of emotional 
pressure (Fig . 3) . 

Patient 3 

Patient 3, a 13-year-old boy , had been known to us 
since early childhood. In 1996, he complained of a sen­
sory hearing loss bordering on deafness in the right ear 
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Figure 2. Pure-tone threshold audiogram 
of a 7-year-old girl (patient 1) with left­
sided tinnitus after meningitis . 
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and only residual hearing in the left ear. He obtained an 
improvement of hearing of 40-45 dB with a hearing 
aid in the right ear. In 1997, he came to a checkup and 
reported a deterioration of hearing that we were able to 

confirm. In the pure-tone threshold audiogram (spring 
1997), a deterioration was confirmed on the right side 
of (at most) 100 dB. The patient said that he also heard 
whistling at times in the right ear. Frequency determi-

Figure 3. Pure-tone threshold audio­
grams from an ll-year-old girl (patient 2) 
with tinnitus of probable psychogenic 
origin. 
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nation and temporary appearance were not possible . 
The hearing ability did not appear to have deteriorated 
with the use of a hearing aid on the right. 

The cause of this patient's hearing deterioration is 
not known to us. Illness was not a factor. We discussed 
degeneration of the right inner-ear structures, which 
might be responsible for the tinnitus (Fig. 4) . 

Patient 4 

Patient 4 , a 12-year-old girl, was introduced to our 
clinic because of hearing problems in the right ear. At 
the age of 12 , she had whistling tinnitus and vertigo. 
One year before the examination, she suffered skull 
or brain trauma in a car accident, after which her 
symptoms appeared. Fractures of the skull could not 
be verified with imaging techniques. We detected a 
profound hearing loss on the right side, which could 
be verified with transitory evoked otoacoustic emis­
sions. In addition, we recorded an intensive sponta­
neous nystagmus. The caloric reactions were in nor­
mal ranges. 
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Figure 4. Pure-tone threshold audiograms 
from a 13-year-old boy (patient 3) with 
progressive hearing loss and tinnitus. 

As a result of our findings, it can be assumed that 
there is a commotio labyrinthi on the right side. A min­
imal temporal bone fissure is also conceivable; how­
ever, this condition could not be proved by x-ray exam­
ination (Fig. 5). 

DISCUSSION 

The results of this study show that 102 (7.2%) of 1,420 
children examined in our center complained of tinnitus. 
The accumulation of hearing disorders among our pa­
tients, however, is not representative of the population 
as a whole but rather is explained by the function of our 
facilities, which provides support to children who are 
hard of hearing and to their families. Only 27 (26.4%) 
of the 102 children with tinnitus had come to the exam­
ination primarily because of existing tinnitus concur­
rent with normal hearing. 

The contributions of Nodar [1 , 2], of Graham and 
Butler [3], and of Shulman [4] are considered land­
marks in the field of pediatric tinnitus [5, 6]. Nodar 
found in a group of children screened for hearing im-
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Figure 5. Pure-tone threshold audiogram 
from a 12-year-old girl (patient 4) with tin­
nitus , hearing loss, and vertigo after head 
trauma. 

:10 
20 
30 
40 
50 
Gel 
70 
80 
90 

lI'K~ 

1:10 
1.28 

d8 

'\. 
~-
j 

"'","" I 
A 

RECHTES OHF.: 

pairment that 13% with normal hearing had tinnitus. In 
this study, children with sensory hearing loss showed a 
59% occurrence of tinnitus, and 3% complained spon­
taneously about tinnitus. Mills at al. [7] and Mills and 
Cherry [8] reported that children with conduction hear­
ing loss showed a 40% occurrence of tinnitus. 

Compared with that of adults, the level of disability 
connected with tinnitus was altogether lower in the 
children. Many children first indicated tinnitus during 
questioning, and it was also a surprise for parents to 
learn that their child had tinnitus. The deterioration in 
those who were hard of hearing was found to be more 
serious than was the tinnitus itself. Similar observations 
were made by various other investigators as well [3-6, 
9-12]. 

We received information about possible causes of 
the appearance of tinnitus from a large number of the 
patients . The most frequent information given (in 
29.4%) was the progression of an existing hardness of 
hearing. The exact cause for this deterioration, how­
ever, was not clear. Degenerative processes and heredi­
tary factors probably playa large role in inner-ear dis­
orders [5,8,13,14-16]. 

Tinnitus frequently appears in children who are 
under pressure (60%) [7, 12, 17]. This condition might 
also represent a noise-induced hearing loss in the inner 
ear, which may be caused by powered hearing aids that 
are not adjusted correctly or limited sufficiently. The 
damage to the sensory epithelium of the inner ear by 
hearing aids was discussed recently and remains con­
troversial, with the result that some children with resid­
ual hearing are not being properly provided with hear­
ing aids [18-20]. We have since discovered that 
children with hearing disabilities are seriously depen­
dent on powered hearing aids with respect to their hear­
ing and speech development. We also found that chil-
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dren's toys, toy pistols, and noise during leisure 
activities represent important factors in the emergence 
of hearing disorders and tinnitus, as shown by a number 
of researchers [21 - 25]. 

Meningitis is an important cause of hearing loss and 
of tinnitus. This cause could be identified in 20% of our 
patients. Hearing loss or impaired equilibrium (or both) 
frequently develop during or after a period of meningi­
tis. We observed frequent inner-ear damage after this 
disease had been present. This finding has been con­
firmed in the scientific literature. In particular, distinctive 
damage to the inner-ear structures is seen in connection 
with bacterial meningitis [26]. We also encountered a 
clear cause of tinnitus resulting from skull or brain 
trauma, in acute hearing loss, and after stapes surgery 
with cerebrospinal fluid gusher [24,27]. 

The mechanisms of development of tinnitus were, 
however, not as clear in a large proportion of the chil­
dren. Problems with central sensory perception were 
found in 14.7%, and emotional factors affected 11.8%; 
in 14.7%, we were unable to obtain any further infor­
mation. In these children, pressure situations in school 
and in the parental home play an important role in tinni­
tus development (60%). 

SUMMARY 

Tinnitus appears to be a frequent symptom in child­
hood. Because children seldom complain about their 
tinnitus, their problems must always be taken seriously. 
The diagnostic workup should exclude metabolic dis­
turbances, possible damage to the sensory level of the 
central nervous system, and evaluation of the circula­
tion. One should always also consider emotional prob­
lems and disturbances of perception. 
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