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Evaluation of factors related to the tinnitus disturbance
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Introduction: The perception of tinnitus varies among individuals. The limitations caused by tinnitus are related to 
psychological factors, mood changes and psychiatric conditions, while other factors related to discomfort caused 
by tinnitus are being studied. Hearing loss is an important factor for the onset of tinnitus. Objectives: To evaluate the 
correlation between the degree of discomfort caused by tinnitus and the hearing loss level. Materials and Methods: 
A retrospective study of the patients treated at the Otolaryngology Service of the State University from Campinas for 
15 months, using the Visual-Analogue Scale to classify the degree of discomfort by tinnitus. Results: 107 patients 
were studied and there was no correlation between the degree of annoyance of tinnitus with hearing loss, age, gen-
der, presence of dizziness, of neck pain, headache, changes of the temporomandibular joint, the use of caffeine or 
excessive intake of carbohydrates. The discomfort was slightly higher in patients without hearing loss and in women. 
Conclusion: Dizziness, neck pain, headache and caffeine abuse are prevalent complaints in patients with tinnitus.
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INTRODUCTION

Tinnitus is a mysterious and complex disorder 
of hearing. The word “tinnitus” is derived from the 
Latin “tinnire” meaning “ring”. In its most common form, 
tinnitus is presented as a phantom sensation which is 
not associated with an external sound stimulus1. The 
neurophysiological model proposed by Jastreboff still 
remains the most accepted2,3. In that model, damage 
to peripheral organs act as triggers of tinnitus, and is 
supported by events that occur in the central auditory 
pathway, such as maladaptive neuroplastic processes and 
phenomena such as hyperactivity of the auditory cortex.

The perception of tinnitus varies among individuals. 
Some patients describe tinnitus as loud and intense, which 
may trigger psychosocial disorders and compromise their 
quality of life4,5. Some studies show that the limitations 
caused by tinnitus are related to psychological factors, such 
as mood swings, irritability and psychiatric diseases6,7,8,9.

Several methods have been used in an attempt 
to scale the discomfort of tinnitus: Visual-Analogue 
Scale (VAS), Tinnitus Handicap Inventory (THI), Tin-
nitus Handicap/Support Questionnaire, Tinnitus Effect 
Questionnaire, Tinnitus Severity Questionnaire and the 
Tinnitus Reaction Questionnaire10,11,12. The THI is the most 
accepted method to evaluate tinnitus, because of its easy 
application, interpretation and the fact that it addresses 
several aspects of the patient´s quality of life13,14. How-
ever, previous studies have shown that EVA, in which the 
patient classifies his discomfort related to tinnitus from 1 
to 10, has a good correlation with the THI10-14.

In the literature, some factors possibly related 
to the nuisance caused by tinnitus have been tested, 
such as age, gender, presence of vestibular symptoms 
and hearing loss15,16,17,18. In the genesis of tinnitus, the 
consensus is that hearing loss acts as one of the main 
triggers at the onset of tinnitus19, beyond a discussion 
of a common pathway that integrates all the central re-
lationships of tinnitus20,21. However, hearing loss and its 
relationship with the distress associated with tinnitus is 
still controversial. In 2004, Weisz showed that patients 
with hearing loss at high frequencies are more subjectto 
tinnitus nuisance22. Sanchez et al. in 2005, using EVA to 
measure the degree of annoyance of tinnitus, found that 
patients with hearing loss and those with normal hearing 
have the same degree of discomfort, but patients without 
hearing loss had a greater impairment in concentration 
and emotional status, due to tinnitus23. In 2010, the same 
author, using the THI, found no significant correlation 
between degree of hearing loss and discomfort related 
to tinnitus24. There are authors who still relate hearing 
loss with worse quality of life25.

Therefore, the main objective of our study was 
to evaluate the correlation of the degree of discomfort 

caused by tinnitus with hearing loss. In addition, the 
presence of associated clinical symptoms and general 
data were also evaluated.

MATERIALS AND METHODS

We conducted a clinical epidemiological study 
with a retrospective analysis of medical records of 
patients seen at the Otolaryngology Service of the State 
University from Campinas, in the period from February 
2009 to April 2010. This study was approved by the Ethics 
Committee in Research of the institution.

The study included patients over 18 years who 
had unilateral or bilateral tinnitus with normal hearing or 
sensorineural hearing loss.

Patients with pulsatile tinnitus or infectious disease 
of the external and middle ear were excluded.

A protocol was used for the evaluation of all patients 
with tinnitus. For the analysis epidemiological data such 
as gender and age; and clinical features like the presence 
of unilateral or bilateral tinnitus, dizziness, headache, 
neck pain, temporomandibular joint disorder (TMJD) and 
abuse of caffeine or carbohydrates were used. All patients 
underwent complete ENT examination and pure tone 
audiometry, testing the following frequencies: 250, 500, 
1,000, 2,000, 3,000, 4,000, 6,000 and 8,000 Hz.

To measure the degree of discomfort caused by 
tinnitus, the patients were evaluated by visual-analogue 
scale (VAS), graduated from zero to ten. In cases of bi-
lateral tinnitus the worst side was considered (the most 
uncomfortable). They were classified in three degrees of 
discomfort: mild (0-3), moderate (4-7) and severe (8-10).

In order to evaluate the value of the nuisance 
caused by tinnitus and hearing loss, patients were di-
vided into three groups:

• Group I: Patients without hearing loss (hearing 
thresholds less than 25 dB at all frequencies).

• Group II: Patients with high frequency hearing 
loss (thresholds higher than 25 dB at frequen-
cies of 4000, 6000 and/or 8000 Hz).

• Group III: Patients with overall hearing loss 
(patients with hearing loss who do not fit the 
criteria of group II).

Statistical analysis was performed on the Statistical 
Analysis System - SAS, version 9.1. For correlation of the 
data we used chi-square´s and Fischer´s tests. P-values 
below 0.05 were considered significant.

RESULTS

107 patients were included in the study. Twenty 
three (21.5%) belonged to Group I with normal hearing, 
38 (35.51%) to Group II, with high frequency hearing 
loss and 46 (42.99%) Group III, with overall hearing loss 
(Figure 1). No patient was excluded from the study.
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Figure 1. Distribution of population (n = 107) in the groups classified 
according to hearing loss group I (n = 23), Group II (n = 38) and 
Group III (n = 46).

With regard to their ages, 57 (53%) patients were 
between 45 and 65 years old. In group I, 48% of patients 
had less than 45 years old. In group III, 32% of patients 
were aged over 65 years old. As for their gender, 72% 
of patients were women, with similar distribution among 
the three groups (Figures 2 and 3). As for a correlation 
between age and gender with a degree of discomfort 
caused by tinnitus through the EVA, there was no 
significant difference (Table 1).

Figure 2. Distribution of age groups classified according to the hearing 
loss, Group I (n = 23), Group II (n = 38) and Group III (n = 46).

Table 1. Correlation between the degrees of discomfort related 
to tinnitus (VAS) and the variables age and sex.

VAS (107)
Age Gender

< 45 y 45 to 65 y > 65 y F M

Mild/Moderate(70) 18 37 15 47 23

Severe (37) 12 20 5 29 8

p = 0.54 p = 0.11

Figure 3. Distribution of patients according to gender in the groups 
classified according to the hearing loss, Group I (n = 23), Group II 
(n = 38) and Group III (n = 46).

For associated clinical symptoms, there was a 
high prevalence of patients with dizziness, neck pain and 
headache. Some authors also demonstrated the great 
value of associated symptoms like those described abo-
ve26. When compared to the level of discomfort related 
to tinnitus (VAS), none of the factors evaluated showed 
statistically significant results. There was no difference in 
the distribution among the three groups (Table 2).

The correlation between the degrees of discomfort 
related to the tinnitus and the three groups separately 
showed that 48% of the patients in group I (normal he-

aring) rated their tinnitus as severe. In groups II and III, 
this percentage was 27% and 30% respectively. However, 
there was no statistically significant difference between 
the three groups (Table 3). Comparing the buzzing nui-
sance related to the presence or absence of hearing loss 
(Group I x II + III) no statistically significant difference 
was observed. Finally, comparing groups II and III (res-
pectively loss in patients with high frequency and loss 
in patients in general), no difference was found. The p 
values for these correlations are showed in the Table 4.

Discussion
Tinnitus is a symptom of high prevalence. Epide-

miological studies show that one third of the population 
has experienced the sensation of tinnitus at least once 
in life. Of these, around 1% to 5% develop psychosocial 
complications27.

Most studies in the literature show that the pre-
valence of patients with tinnitus and normal hearing is 
around 8% to 10%28. In the present study there was a 
slightly higher prevalence (21.5%). A possible explana-
tion for this finding might be the fact that the work has 
been performed in Otoneurology, in which the main 
complaint is tinnitus and not hearing loss. In this study, 
72% of patients were female. Previous studies have 
shown that tinnitus is more prevalent in women29,30. This 
can be explained by the increased demand of women to 
medical services, or the greater prevalence of psycho-
logical disorders in this group, such as anxiety and 
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Table 2. Distribution of clinical factors associated according to the groups.

Clinical features Dizziness Neck pain Headache TMJ Caffeine Carbohydrates

Total 45 (42%) 36 (33%) 44 (41%) 23 (21%) 38 (35%) 14 (13%)

Group I 10 (43%) 11 (47%) 11 (47%) 8 (34%) 8 (35%) 3 (13%)

Group II 15 (39%) 15 (39%) 16 (42%) 7 (18%) 14 (37%) 6 (15%)

Group III 20 (43%) 10 (21%) 17 (37%) 8 (17%) 16 (34%) 5 (11%)

Table 3. Value of the degree of discomfort related to tinnitus 
and hearing loss (groups I, II and III).

VAS

Mild/Moderate Severe

Total 72 35

Group I 12 11

Group II 28 10

Group III 32 14

p = 0.20

Table 4. Comparison of the degree of discomfort related to the 
tinnitus among the groups.

Studied groups VAS

Without Hearing loss (Group I) x Hearing Loss 
(groups II e III) p = 0.13

Group II x Group III p = 0.86

depression31,32. On the other hand, when the risk factor 
under study is the exposure to noise, there is a higher 
prevalence of the male sex33. Despite of this prevalence 
among women, our work suggests that tinnitus-related 
annoyance is similar in both groups.

Regarding age, 57 (53%) patients were within the 
age group 45 to 65 years. Concerning the three groups 
separately, it was observed that in group I (normal he-
aring) there was a higher prevalence of patients below 
45 years old. Sanchez in 2005 also observed that the 
average age of patients with tinnitus and normal audio-
metry was lower compared to patients with hearing loss23.

We know there is a close relationship between 
tinnitus and audiometric conditions and also in situations 
of normal hearing22. Heller and Bergman in 1953 showed 
that 94% of normal hearing patients reported sensation 
of tinnitus in completely quiet environments34. Riga in 
2007, by testing for suppression of otoacoustic emission 
distortion products, suggested that patients with normal 
hearing may have a dysfunction of the cochlear efferent 
system, specifically the medial olivocochlear bundle35.

In the literature, most studies suggest that hearing 
loss, regardless of its degree, is related to greater incon-
venience caused by tinnitus8,29,36,37.

In our study 48% of patients with normal hearing 
rated their tinnitus as severe. Considering the patients 

with hearing loss (groups II and III), this percentage was 
28%, suggesting that patients with tinnitus and normal 
hearing are more related to tinnitus annoyance. Savas-
tano in 2008, using the THI, found a higher number of 
patients who rated the annoyance by tinnitus in the group 
with moderate normal audiometry38.

Specifically evaluating patients in group I, a high 
prevalence of psychoaffective disturbs such as depres-
sion and anxiety disorder was found. Several studies 
indicate that these disturbances are mainly involved 
in the genesis and perpetuation of tinnitus39. Another 
hypothesis that could explain a greater discomfort in 
patients with normal hearing would be the impossibility 
of adaptation of a hearing aid in these patients.

In this study we found no difference within the 
group of patients with hearing loss (groups II and III), 
consistent with several other studies which have been 
published39,40,41.

Concerning the related clinical symptoms, a high 
prevalence of patients with dizziness, neck pain, heada-
che and abuse of caffeine was found, which could be 
acting as triggering factors or worsening of tinnitus. There 
was no statistically significant difference among the three 
groups. It is noteworthy that the diagnostic accuracy is 
essential to any attempt to relieve tinnitus42.

CONCLUSION

In this study it was concluded that the degree of 
annoyance of tinnitus, using the visual analogue scale, 
was higher in patients without hearing loss and in fema-
les, but there was no statistical significance. Dizziness, 
neck pain, headache and caffeine abuse are prevalent 
complaints in patients with tinnitus.
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