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INTRODUCTION
Otosclerosis is a chronic pathological process leading to the formation of spongy bone and fixation of the stapes footplate in the oval window 
[1]. With an incidence of 1%-2% in the white population, otosclerosis is among the most common causes of acquired hearing impairment [2].

In addition to progressive hearing loss, subjective tinnitus is one of the primary symptoms of the otosclerosis development [3-6]. The 
pathophysiology behind the tinnitus has not been clearly explained, despite ongoing scientific research. The “exchange hypoth-
esis” of tinnitus formation in otosclerosis assumes that the newly formed bone tissue, because of its rich vascularization, leads to 
pulsatile tinnitus [7]. According to Ismi et al. [6], tinnitus may be a consequence of the reduction of the inner ear fluid vibration or the 
production of toxic otosclerotic metabolites.

The difficulty in assessing the severity of tinnitus is primarily because it is difficult to measure it objectively [8]. Consequently, 
there are few scientific publications on the prevalence and severity of tinnitus in patients who are to undergo stapes surgery. 
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Prevalence and Severity of Tinnitus in Otosclerosis: 
Preliminary Findings from Validated Questionnaires

OBJECTIVES: In addition to progressive hearing loss, subjective tinnitus is one of the primary symptoms of the otosclerosis development. The aim 
of this study was to evaluate the prevalence and severity of preoperative tinnitus among a group of consecutive adult patients with otosclerosis, 
using standardized research tools.

MATERIALS and METHODS: The study included 157 cases of clinical otosclerosis (106 women, 51 men). All patients were tested using pure-tone 
audiometry. The preoperative prevalence and severity of tinnitus were tested using three validated questionnaires: The Tinnitus and Hearing 
Survey (THS-POL), Tinnitus Handicap Inventory (THI-POL), and Tinnitus Functional Index (TFI-Pl).

RESULTS: Preliminary results showed that 107 of 157 patients with otosclerosis (68.2%) had preoperative tinnitus. Of them, 51 (47.7%) had uni-
lateral tinnitus (in the ear that qualified for stapes surgery), and 56 (52.3%) had bilateral tinnitus. The THS results showed that for 23.4% patients, 
tinnitus was a problem equal to or greater than hearing loss. The average result of the TFI-Pl questionnaire was 31.6 points, and for THI-POL, it was 
38.6 points, indicating that preoperative tinnitus was moderately severe. The statistical analysis did not reveal a correlation between the tinnitus 
severity and audiometric results (p>0.05). The severity of tinnitus did not differ significantly between men and women (p>0.05), although the TFI-
Pl and THI-POL questionnaires indicated that the tinnitus severity generally increased with age in women, while it decreased in men.

CONCLUSION: This is a scientific study conducted to evaluate the prevalence and severity of preoperative tinnitus in Polish patients with otoscle-
rosis, using three validated questionnaires.
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Preoperative measurement of the incidence of tinnitus in the adult 
population with otosclerosis is important because the number of 
patients treated for otosclerosis is increasing, suggesting that not 
only hearing loss but also tinnitus is a significant problem. In terms 
of treating otoslerosis, current approaches should not only aim to 
close the air–bone gap, but also to reduce or eliminate coexisting 
tinnitus [9, 10]. To the authors’ best knowledge, no comprehensive 
study of patients qualified for stapes surgery has been published 
yet, which, by using a battery of validated research tools, assessed 
the distress caused by tinnitus. The aim of this study is therefore 
to evaluate the prevalence and severity of preoperative tinnitus 
among a group of consecutive adult patients with otosclerosis, us-
ing standardized research tools.

MATERIALS AND METHODS
The study included patients qualified for treatment of otosclerosis by 
stapes surgery. The main inclusion criteria were age ≥18 years, sus-
pected otosclerosis, and no previous stapes surgery (stapedotomy) 
in the ear eligible for surgery. We excluded patients whose intraop-
erative images excluded otosclerosis, or who needed a surgical pro-
cedure other than stapedotomy. Tinnitus was diagnosed as clinically 
relevant when it occurred at least once a  week and lasted at least 
5 minutes. According to the Clinical Practice Guideline on Tinnitus 
(American Academy of Otolaryngology-Head and Neck Surgery), tin-
nitus lasting longer than 6 months is classified as chronic [11].

The research was conducted as a part of a standard diagnostic eval-
uation preceding the stapes surgery. The pure-tone audiometry 
was conducted in every participant of the study. The mean hearing 
thresholds for air conduction and bone conduction were determined 
at 500, 1000, 2000, and 4000 Hz. The air–bone gap was defined as the 
difference between the average bone conduction threshold and air 
conduction threshold.

Three validated questionnaires-The Tinnitus and Hearing Survey 
(THS-POL), Tinnitus Handicap Inventory (THI-POL), and Tinnitus 
Functional Index (TFI-Pl)-were used to assess the tinnitus complaint 
in patients reporting its occurrence. The acronyms and abbreviations 
are listed in Table 1.

The Tinnitus and Hearing Survey (THS) was published by Henry et al. 
[12] and adapted into Polish by Raj-Koziak et al. (as THS-POL) [13]. It is 
a quick and easy screening tool for differentiating hearing loss and 
tinnitus problems. The sum of the results obtained in Parts A and B 
allows the clinician to effectively diagnose the patient and choose a 
treatment direction.

The Tinnitus Handicap Inventory (THI) was published by Newman 
et al. [14] and adapted into Polish by Skarżyński et al. (as THI-POL) [15]. 
THI is used to evaluate the severity of tinnitus and the effect of tin-
nitus on daily functioning. By the criteria proposed by McCombe et 
al. [16], the results are divided according to a nuisance scale: slight (1-
16 points), mild (18-36), moderate (38-56), severe (58-76), and cata-
strophic (78-100 points).

The Tinnitus Functional Index (TFI) was created by Meikle et al. [17] 
and adapted into Polish by Wrzosek et al. (as TFI-Pl) [18]. The number 
of points determines the following scale: no problem (0-17 points), 
small problem (18-31 points), moderate problem (32-53 points), big 
problem (54-72 points), and very big problem (73-100 points).

Statistical Analysis
A statistical analysis was performed using The Statistical Package for 
the Social Sciences (SPSS) (IBM Corp.; Armonk, NY, USA) v. 24 pro-
gram. Variables with a non-normal distribution were analyzed using 
non-parametric tests: the Kruskal–Wallis test and Spearman’s correla-
tion coefficient. The Mann–Whitney U test was used to compare two 
independent groups. The p<0.05 were considered statistically signif-
icant.

RESULTS

Prevalence and Severity of Tinnitus
The study group consisted of 157 patients: 106 women and 51 men. 
The age of patients at the time of surgery ranged from 22 to 75 years 
(M=46.5, standard deviation [SD]=10.8). The average duration of 
hearing loss (the time between the detection of hearing loss until 
surgery) was 10.3 years (SD=10.2).

Seventy-one women and 36 men reported preoperative tinnitus, 
which was 68.2% of the study group. Tinnitus was equally common 
among women and men (67.0% of women and 70.6% of men re-
ported chronic tinnitus). The average duration of tinnitus was 81.5 
months (minimum 6, maximum 360). Fifty-six patients reported bi-
lateral and 51 patients reported unilateral tinnitus (only in the ear 
qualified for surgery).

The THS-POL questionnaire indicated that 76.6% of patients had a 
greater problem with hearing loss than with tinnitus. For 13.1% of 
patients, tinnitus was more of a problem than hearing loss, and for 
10.3%, the negative effects of hearing loss and tinnitus were on the 
same level. The last part of the THS-POL consisted of questions about 
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Table 1. List of acronyms and abbreviations

Abbreviation/Acronym Meaning

TFI-Pl Tinnitus Functional Index—Polish version

TFI-Pl I Intrusive subscale of TFI-Pl

TFI-Pl SC Sense of control subscale of TFI-Pl

TFI-Pl C Cognitive subscale of TFI-Pl

TFI-Pl SL Sleep subscale of TFI-Pl

TFI-Pl A Auditory subscale of TFI-Pl

TFI-Pl R Relaxation subscale of TFI-Pl

TFI-Pl Q Quality of life subscale of TFI-Pl

TFI-Pl E Emotional subscale of TFI-Pl

TFI-Pl T Total score of TFI-Pl

THI-POL Tinnitus Handicap Inventory—Polish version

THI-POL F Functional subscale of THI-POL

THI-POL E Emotional subscale of THI-POL

THI-POL C Catastrophic response subscale of THI-POL

THI-POL T Total score of THI-POL

THS-POL Tinnitus and Hearing Survey—Polish version



tolerance to sounds, and 53.3% patients indicated they had no prob-
lem tolerating sound. For 15.0%, sounds were a small problem, for 
14.0% a moderate problem, and for 17.7% a big or a very big prob-
lem.

The results of the TFI-Pl questionnaire showed that for 29.9% of 
patients, tinnitus was not a problem, for another 29.9%, it was a 
small problem, and for 20.6%, it was a moderate, 15.9% big, and 
3.7% a very big problem. Based on the mean TFI-Pl score (M=31.3; 
SD=21.4), participants reported that tinnitus was a small to mod-
erate problem in general. The highest mean scores were obtained 
on the subscales of intrusiveness (M=48.6, SD=25.2), effect on hear-
ing (M=42.2, SD=28.2), and interference with relaxation (M=33.5, 
SD=27.6).

The THI-POL questionnaire indicated that 14.0% of respondents 
found that tinnitus impacted slightly on daily life, for 41.1%, it had a 
mild impact, for 23.4% moderate, for 16.8% serious, and for 4.7%, the 
impact was catastrophic. The average total score for the group was 
38.6 points (SD=21.9), indicating that tinnitus had a moderate impact 
in limiting daily life activities. 

Tinnitus and Gender
The average tinnitus severity scores from THI-POL and TFI-Pl are 
shown in Tables 2 and 3, respectively. The Mann–Whitney U test 
showed that there were no significant differences between women 
and men in tinnitus severity for subscales of THI-POL and TFI-Pl.

Tinnitus and Age
Participants were divided into five age groups at 10-year intervals. 
The average tinnitus severity scores for each age group are presented 
in Table 4. The correlation between age (years) and tinnitus severity 
was also investigated: the statistical analysis showed no relationship 
between age and severity of tinnitus for TFI-Pl (χ2 = 3.72; p=0.445) 
or THI-POL (χ2=4.42; p=0.352). Only for the emotions subscale of the 
TFI-Pl questionnaire was a significant difference found: χ2=14.34; 
p=0.006.

Tinnitus, Gender, and Age
The results of tinnitus severity for women and men are presented in 
Tables 5 and 6,  respectively. Based on both TFI-Pl and THI-POL, the 
severity of tinnitus increased with age in women, but not in men. For 
each gender, Spearman’s correlation coefficient was used to deter-
mine the relationship between age and tinnitus severity. A signifi-
cant correlation was found for women on the functional subscale 
of THI-POL (rho=0.28; p=0.020), meaning that as women get older, 
they experience greater tinnitus severity in the domain of function-
ing. The TFI-Pl questionnaire showed that older women were partic-
ularly susceptible to tinnitus severity in the following areas: hearing 
(rho=0.29; p=0.013), quality of life (rho=0.34; p<0.01), and emotions 
(rho=0.33; p<0.01). In men, the only relationship between age and se-
verity of tinnitus was on the relaxation subscale of TFI-Pl (rho=−0.39; 
p=0.016). With advancing age, men perceive tinnitus as less trouble-
some in terms of opportunities for rest (relaxation).

In summary, although the total tinnitus severity result did not dif-
fer significantly between men and women (p>0.05), both TFI-Pl and 
THI-POL indicate that tinnitus severity increased with age in women, 
while in men, it decreased, but only in some areas.

Tinnitus and Audiometric Results
The relationship between audiometric results and tinnitus severity 
was analyzed. For this reason, an analysis of preoperative audiometric 
results was performed only in a group of 107 patients with diagnosed 
tinnitus. Bilateral hearing loss was diagnosed in 94 (88%) patients. 
The audiometric results for the ear qualified for surgery showed 
mixed hearing loss in 76 (71%) patients and conductive hearing 
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Table 2. Average results of tinnitus severity for subscales of THI-POL divided 
by gender

  Female   Male

 M SD Me M SD Me

THI-POL F 19.3 11.3 18.0 15.5 10.9 12.0

THI-POL E 11.5 7.7 10.0 9.8 8.0 8.0

THI-POL C 9.6 5.0 10.0 8.9 4.9 8.0

THI-POL T 40.4 21.4 38.0 35.0 22.6 30.0

M: mean; SD: standard deviation; Me: median; THI-POL F: Functional subscale of 
THI-POL; THI-POL E: Emotional subscale of THI-POL; THI-POL C: Catastrophic response 
subscale of THI-POL; THI-POL T: Total score of THI-POL.

Table 3. Average results of tinnitus severity for subscales of TFI-Pl divided 
by gender

  Female   Male

 M SD Me M SD Me

TFI-Pl I 50.2 26.5 46.7 45.5 22.4 41.7

TFI-Pl SC 27.1 25.5 20.0 20.8 18.8 18.3

TFI-Pl C 30.7 28. 23.3 18.8 17.9 16.7

TFI-Pl SL 22.8 26.5 10.0 21.2 24.4 10.0

TFI-Pl A 44.4 30.5 43.3 37.9 23.0 36.7

TFI-Pl R 36.0 28.9 30.0 28.6 24.5 26.7

TFI-Pl Q 30.7 26.7 27.5 22.3 23.1 15.0

TFI-Pl E 27.3 26.7 16.7 19.9 22.6 13.3

TFI-Pl T 33.5 23.3 27.2 26.7 16.9 24.2

M: mean; SD: standard deviation; Me: median; TFI-Pl I: Intrusive subscale of TFI-Pl; TFI-Pl 
SC: Sense of control subscale of TFI-Pl; TFI-Pl C: Cognitive subscale of TFI-Pl; TFI-Pl SL: 
Sleep subscale of TFI-Pl; TFI-Pl A: Auditory subscale of TFI-Pl; TFI-Pl R: Relaxation sub-
scale of TFI-Pl; TFI-Pl Q: Quality of life subscale of TFI-Pl; TFI-Pl E: Emotional subscale of 
TFI-Pl; TFI-Pl T: Total score of TFI-Pl.

Table 4. Average scores of tinnitus severity from the TFI-Pl and THI-POL 
questionnaires divided into five age groups

   TFI-Pl   THI-POL

Age Group N M SD Me M SD Me

20-29 7 21.3 20.7 14.8 28.3 18.4 28.0

30-39 32 28.2 16.8 26.2 34.5 20.7 28.0

40-49 41 32.2 22.4 24.8 40.3 21.7 38.0

50-59 16 32.5 22.4 31.4 45.1 23.7 38.0

60-69 11 40.8 27.8 32.8 41.3 24.4 30.0

M: mean; SD: standard deviation; Me: median



loss in 31 (29%). The average air conduction threshold was M=54.3 
dB (SD=15.9), and the bone conduction threshold was M=25.5 dB 
(SD=12.6). The average air–bone gap was 28.8 dB (SD=8.7). There 
was no correlation between audiometric results and tinnitus severity 
measured by TFI-Pl and THI-POL (Tables 7 and 8, respectively). Only 
for the auditory subscale of the TFI-Pl questionnaire showed a weak 
relationship with air and bone conduction thresholds.

DISCUSSION
Preliminary results of our questionnaire study on 157 adults with oto-
sclerosis have shown that 68.2% of patients experience chronic tinnitus 
before surgery. In the literature, the prevalence of tinnitus in otoscle-
rosis has been determined to be 60%-90%. The prevalence of tinnitus 
in our study is similar to the results by Gristwood and Venables [19] and 
Bagger-Sjöback et al. [20], who have used the largest research material. 
In the Gristwood and Venables study of 1,014 patients, chronic tinnitus 
was preoperatively diagnosed in 65% of participants. Tinnitus was di-
agnosed as chronic when it lasted persistently longer than 3 months. 
This is the only scientific report focused exclusively on the prevalence 
of preoperative tinnitus in otosclerosis, although the authors did not 
assess tinnitus severity. The authors investigated the relationship be-
tween the results of pure-tone audiometry and the presence of tin-
nitus. Interestingly, the proportion of patients with tinnitus decreases 
with the increase in the mean level of air and bone conduction thresh-
olds. The authors also did not explain why the proportion of tinnitus 
cases initially rises with the air–bone gap level but then falls again at 
the top level. In our study, there was a lack relationship between audio-
metric results and tinnitus severity. Although tinnitus often accompa-
nies hearing impairment [21], the correlation between tinnitus severity 
and hearing thresholds is not obvious. It can be explained by the fact 
that tinnitus perception and reactions to it are subjective phenomena. 
With respect to the general population, some authors have attempted 

to evaluate the potential link between tinnitus distress and an under-
lying hearing loss. Savastano [22] analyzed the clinical characteristics of 
tinnitus both in normal hearing subjects and in patients with hearing 
loss. The hearing impaired patients reported bigger tinnitus discom-
fort (measured by visual analogue scales, VAS); however, tinnitus hand-
icap (measured by THI) was more severe in normal hearing subjects 
than in hearing impaired patients. Moon et al. [23] examined the role of 
hearing loss on the tinnitus symptoms severity in a group of 1,705 pa-
tients. Among the groups with low anxiety sensitivity, awareness, and 
loudness of tinnitus were significantly greater among patients with 
hearing loss than among those with normal hearing. A large cross-sec-
tional study conducted in South Korea including 11, 266 people inves-
tigated the relationship between tinnitus, hearing loss, and the quality 
of life [24]. In this study, no significant association between the group 
with hearing loss without tinnitus and the quality of life was noted. The 
results obtained by Aazh et al. show a significant relationship between 
the pure-tone average (PTA) and the tinnitus loudness as measured 
by VAS [5]. However, the relationship was very weak (r=0.022; p<0.001), 
and statistical significance was probably achieved due to a large sam-
ple size. The authors conclude that tinnitus severity and the impact of 
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Table 6. Average scores of tinnitus severity for men from TFI-Pl and THI-POL 
divided into four age groups 

   TFI-Pl   THI-POL

Age Group N M SD Me M SD Me

30-39 12 26.5 12.7 27.8 31.7 22.7 29.0

40-49 15 28.3 17.9 22.8 36.3 21.3 30.0

50-59 6 23.1 25.4 15.4 44.0 30.6 32.0

60-69 3 26.5 5.8 25.6 24.0 6.0 24.0

 M: mean; SD: standard deviation; Me: median

Table 5. Average scores of tinnitus severity for women from TFI-Pl and THI-
POL divided into five age groups

   TFI-Pl   THI-POL

Age Group N M SD Me M SD Me

20-29 7 21.3 20.7 14.8 28.3 18.4 28.0

30-39 20 29.2 19.1 22.0 36.2 19.8 28.0

40-49 26 34.5 24.6 37.4 42.6 21.9 44.0

50-59 10 38.1 19.6 38.8 45.8 21.0 42.0

60-69 8 46.20 31.14 56.80 47.75 25.73 57.0

M: mean; SD: standard deviation; Me: median Table 8. Correlations between the THI-POL subscales and average air and 
bone conduction thresholds, and air–bone gap

                      AC                               BC                  ABG

 rho p rho p rho p

THI-POL F 0.09 0.350 0.13 0.172 -0.03 0.797

THI-POL E 0.06 0.541 0.07 0.494 0.01 0.883

THI-POL C 0.06 0.518 0.05 0.589 0.03 0.794

THI-POL T 0.11 0.284 0.12 0.206 0.00 0.999

AC: air conduction thresholds; BC: bone conduction thresholds; ABG: air–bone gap; 
THI-POL F: Functional subscale of THI-POL; THI-POL E: Emotional subscale of THI-POL; 
THI-POL C: Catastrophic response subscale of THI-POL; THI-POL T: Total score of THI-POL.

Table 7. Correlations between the TFI-Pl subscales and average air and bone 
conduction thresholds, and air-bone gap

                      AC                               BC                  ABG

 rho p rho p rho p

TFI-Pl I -0.05 0.630 -0.04 0.710 -0.04 0.710

TFI-Pl SC 0.08 0.413 0.03 0.754 0.10 0.301

TFI-Pl C 0.05 0.583 0.01 0.929 0.04 0.701

TFI-Pl SL -0.01 0.960 -0.07 0.508 0.02 0.830

TFI-Pl A 0.23 0.019* 0.21 0.031* 0.06 0.551

TFI-Pl R -0.01 0.972 -0.03 0.747 0.04 0.715

TFI-Pl Q 0.18 0.066 0.12 0.221 0.11 0.272

TFI-Pl E 0.10 0.308 0.11 0.270 0.04 0.678

TFI-Pl T 0.10 0.289 0.06 0.516 0.05 0.613

*p<0.05 
AC: air conduction thresholds; BC: bone conduction thresholds; ABG: air–bone gap, 
TFI-Pl I: Intrusive subscale of TFI-Pl; TFI-Pl SC: Sense of control subscale of TFI-Pl; TFI-Pl 
C: Cognitive subscale of TFI-Pl; TFI-Pl SL: Sleep subscale of TFI-Pl; TFI-Pl A: Auditory 
subscale of TFI-Pl; TFI-Pl R: Relaxation subscale of TFI-Pl; TFI-Pl Q: Quality of life subscale 
of TFI-Pl; TFI-Pl E: Emotional subscale of TFI-Pl; TFI-Pl T: Total score of TFI-Pl.
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tinnitus on life were more strongly correlated with tinnitus loudness 
than PTA. It is worth mentioning that Raj-Koziak et al. [25] demonstrat-
ed that the evaluation of tinnitus loudness with VAS could be a useful 
tool in diagnosing patients and measuring the effects of treatment—
but only in patients with normal hearing. The authors suggested that 
VAS measures of tinnitus loudness in patients with hearing loss might 
be over-reported because of overlapping complaints related to tinni-
tus and hearing loss. We can speculate that the assessment of tinni-
tus severity in otosclerosis patients can only be made by self-report 
questionnaires. In the study by Bagger-Sjöback et al. on 135 subjects 
eligible for stapes surgery, 68% reported tinnitus. Bast et al. [26] used 
53 patient records to establish the presence of tinnitus in over 80% of 
their subjects. Similarly, Ismi et al. [6] found that in a group of 69 patients, 
87.1% reported tinnitus. The highest percentage of tinnitus, some 90% 
of patients, was reported in studies by Sobrinho et al. [27] and Rajati et 
al. [5], who studied 48 and 29 patients with otosclerosis, respectively.

Based on the results from the TFI-Pl and THI-POL questionnaires, we 
have shown that over 40% of adult otosclerosis patients eligible for 
surgery stapes experience tinnitus on a severity rated as a moderate 
to very large problem. Therefore, this group of patients expects sur-
gery to not only improve their hearing, but also to reduce the annoy-
ance associated with tinnitus.

Due to the use of slightly different methods and techniques to mea-
sure the severity of tinnitus in otosclerosis, a meta-analysis of our re-
sults and those from other scientific reports is not possible. Ayache 
et al. [28] used a self-created 4-point scale (slightly bothersome, bother-
some, irritating, unbearable) to evaluate the severity of tinnitus. In an-
other three publications, VAS was used to assess the distress caused 
by tinnitus [20, 27, 29]. Dewyer et al. [30] used VAS to assess the volume of 
tinnitus, which correlates with the severity of tinnitus as measured 
by the TFI questionnaire, although they did not provide actual data 
on the severity of preoperative tinnitus as assessed by the TFI. Bast et 
al. [26] in a study of tinnitus distress used the Tinnitus Questionnaire 
created by Goebel and Hiller [31].

Subsequent researchers have adopted the same measurement tools 
as we used to evaluate the preoperative severity of tinnitus. Rajati 
at al. [5] used the THI questionnaire to measure the intrusiveness of 
tinnitus in a group of 26 patients. The authors classified their results 
according to the 5-point scale of Newman (1996) [14]: 23.1% of the pa-
tients fell into the first and second degree of tinnitus severity, 42.3% 
the third degree, 34.6% the fourth, and no patient reached the fifth 
degree. These results differ from ours and may be due to the small 
number of patients they used. Chang and Cheung [32] studied a group 
of 26 patients with otosclerosis and assessed the severity of their tin-
nitus using the TFI questionnaire. Unfortunately, no detailed analysis 
of preoperative tinnitus severity was reported, and although the work 
referred to the tinnitus severity classification proposed by Meikle et 
al. [17], the results presented differed from the original source.

The available scientific literature on tinnitus severity in otosclerosis ap-
pears to be based largely on questionnaires dedicated to evaluating par-
ticular aspects of this ailment. However, in most of these studies, there is 
no information about whether the research tools used were validated. 
For the sake of reliability, it is desirable to cross-culturally adapt question-
naires in accordance with international validation guidelines.
Numerous scientific reports on otosclerosis indicate that tinnitus 

more often affects women than men [4, 5, 19, 26-28, 30], and our research 
confirms this. The number of women included in our study was 
nearly twice that of men, but we found that subjective tinnitus was 
equally common in both genders. The literature on the association 
between gender and tinnitus in otosclerosis is inconclusive. Some 
authors claim there is no gender effect [5, 27, 28, 33]. However, Deggoju 
et al. [29] found that women with otosclerosis are much more likely to 
have tinnitus than the general population and also than men hav-
ing otosclerosis. Gristwood and Venables [19] showed a correlation 
between gender and the occurrence of preoperative tinnitus in oto-
sclerosis: nearly 70% of 663 women and 56% of 351 men reported 
tinnitus before surgery. The authors did not present any hypotheses 
on why there was a higher prevalence of tinnitus among women.

In our study, the severity of tinnitus as measured by TFI-PI and THI-POL 
was not significantly different between men and women, although 
higher scores were observed in women. It is possible that this differ-
ence was due to nearly double the participation of women. Rajati et 
al. [5] also found no significant gender effect in preoperative tinnitus 
severity. The findings of Sobrinho et al. [27] were similar, although in the 
group of patients with the highest preoperative tinnitus severity (de-
fined as 7-10 VAS points), 16 of 19 patients (84.2%) were women.

In terms of patient age, this factor also does not seem to be a pre-
dictor of the perceived severity of preoperative tinnitus. However, 
the TFI-Pl questionnaire indicated that the severity of tinnitus did 
increase with age on the TFI-Pl emotions subscale, which gauges the 
levels of feelings such as fear, anxiety, nervousness, and depressive 
states. The studies by Sobrinho et al. [27] and Rajati et al. [5] also showed 
no relationship between age and the severity of tinnitus.

We observed a clear correlation between age, gender, and the sever-
ity of tinnitus. In women, the severity of tinnitus increased with age, 
while it decreased in men. The THI-POL questionnaire showed that as 
women became older, tinnitus progressively impaired their function-
ing, meaning social, professional, and physical areas in which prob-
lems of disorientation, irritability, weariness, and increased stress 
arose. The TFI-Pl also pointed to the importance of the age factor for 
women in terms of its impact on the quality of life and emotions as-
sociated with tinnitus. We therefore hypothesize that older women 
are more likely to have problems with adapting to tinnitus, whereas 
in men, the ability to adapt to tinnitus increases with age.

Although providing valuable knowledge about tinnitus among pa-
tients with otosclerosis, the study has several limitations. One of them 
is assessing the tinnitus complaint only in a group of patients qualified 
for stapes surgery, which may not reflect the tinnitus complaint met in 
patients with smaller air–bone gaps (at the initial stage of otosclerosis 
development) or those not willing to undergo the surgical procedure 
to improve hearing. Additionally, our current findings concern only the 
preoperative period, without providing information on the effective-
ness of stapes surgery in the postoperative tinnitus cessation. Howev-
er, knowing that tinnitus is such a prevalent and significant complaint, 
such investigation is planned as a next step of our research.

CONCLUSION
A major lack of information on the prevalence and severity of tinni-
tus in otosclerosis has prompted us to conduct, to the best of our 
knowledge, the first prospective study on the subject. The main con-
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sequence of otosclerosis is progressive hearing loss, which also leads 
to tinnitus, and they both significantly reduce the quality of life. It is 
therefore advisable to continue studies in this area, since knowledge 
about tinnitus in otosclerosis can be very useful in qualifying patients 
for stapes surgery and meeting their expectations about outcomes. 
This work is a first step toward the next stage of research, which is to 
evaluate changes in the severity of tinnitus after surgical treatment 
for otosclerosis.   
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