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Abstract

Objective: To investigate the reliability and validity of the
Turkish version of the Mini-Tinnitus Questionnaire (TQ
12-T).

Methods: The study consisted of 120 patients with tin-
nitus (60 F + 60 M; Mean Age: 46.8+15.1 years). Audi-
ological evaluation, tinnitus mapping, tinnitus handicap
inventory (THI) and TQ 12-T were applied to the partic-
ipants. Internal consistency and reliability were assessed
by Cronbach’s alpha. To evaluate the accuracy of the orig-
inal findings, a retest was performed with 20% of the
participants. The validity of the TQ 12-T was assessed,
analyzing the correlation with THI. We assessed construct
validity by analyzing the patients according to their age
and tinnitus duration.

Results: High internal consistency, reliability (a=0.87) and
a high intraclass correlation coefficient (ICC 0.96, p <
0.001) were found. The internal consistency reliabilities
of the two subscales were 04=0.74 and o= 0.84 for “health
anxiety” and “cognitive distress,” respectively. There was
a strong positive correlation between THI and TQ 12-T
total scores (r=0.985, p<0.01).

Conclusion: TQ 12-T is a valid, reliable and brief question-
naire. TQ 12-T could easily be used alongside other tinni-
tus or health-related questionnaires since it takes only a
few minutes to complete.
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Introduction

Tinnitus is a subjective perception in the absence of any
external stimulus.!! The prevalence of tinnitus is approxi-
mately 4.6% to 30% of the general adult population across
various nationalities and it increases with age.”! Approxi-
mately 20% of people with tinnitus suggest that this symp-
tom affects their quality of life.!*” Tinnitus causes deterio-
ration in daily life activities, sleep, mood and concentration
in about 0.5-3% of the general population.®® Because
there is no objective and definitive test to ascertain its ef-
fect on a patient, determining the multidimensional impact
of subjective tinnitus has crucial importance.

"Two primary goals should be taken into consideration
regarding the approach towards tinnitus treatment: habit-
uation of the reaction to tinnitus while aiming to reduce
the physiological effects caused by tinnitus (such as depres-
sion, anxiety, insomnia, etc.) and habituation of the percep-
tion of tinnitus while reducing or eliminating the sounds
sensed by the individuals.”? Recently, although there are
practical and successful treatment methods for the former,
psychometric instruments are needed to understand the
causes of distress. Moreover, to determine and follow the
effectiveness of tinnitus treatment and therapy, psycho-
metric instruments are indispensable.

The Tinnitus Research Initiative has created a con-
sensus with leading researchers from 11 countries to de-
termine the minimum requirements to be considered in
evaluations and measurements.'” The importance of
requirements were marked as level A “essential”, level B
“highly recommended” and level C “might be of interest”.
Validated questionnaires for the assessment of tinnitus se-
verity were determined as essential. The committee has
suggested the use of some of the worldwide questionnaires,
such as the Tinnitus Handicap Inventory (THI) and Tinni-
tus Questionnaire (TQ).

The TQ and THI are frequently used as reliable ques-
tionnaires to assess the psychological effects of tinnitus-re-
lated disturbances. The T'Q has 52 items and five subscales,
whereas the THI has 25 items and three subscales to assess
tinnitus distress. Although performing both of these ques-
tionnaires provides versatile information to understand
the nature of tinnitus, they are time-consuming in clinical
practice. Therefore, a shortened version of the TQ (i.e.,
TQ 12) was developed by Hiller and Goebel.' 'TQ 12,
called Mini T'Q, is easy and faster to administer in a clinical
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setting. The questionnaire, which takes about 2-3 minutes
to complete, has similar psychometric features compared
to more complex questionnaires.!'

The Mini T'Q may help to quantify tinnitus distress by
defining grades of tinnitus symptoms and following the
improvement in tinnitus distress after treatment or ther-
apy as part of the overall tinnitus rehabilitation. So far,
the Mini TQ has been translated into several languages,
including Portuguese %, Greek ™1, Arabic ", Dutch ™,
Chinese ['¢l, Malay 1" and Italian."®! However, there is still
a shortage of translated versions of the T'Q 12 to be accept-
ed as a worldwide questionnaire. The purpose of this study
was to investigate the reliability and validity of the Turkish
version of the Mini-Tinnitus Questionnaire (T'Q 12-T).

Materials and Methods

Participants

The current study included 120 (Mean: 46.8 = 15.1 years)
individuals with tinnitus. Following approval of the ethical
committee of Hacettepe University (Project number: GO
19/486), all individuals completed the evaluation forms.
The data obtained from the evaluation forms were age,
sex, location and duration and features of tinnitus (pulsa-
tile or non-pulsatile). Inclusion criteria were determined
as: age between 18 and 65 years, tinnitus experienced for
at least for three months and no apparent communication
impairment. A short interview was also performed to de-
termine the previous history of tinnitus-related disease,
previous hearing tests and treatments, and physical exam-
ination of bruxism and neck movements. Almost all of the
study’s data collection methodology was also part of a clin-
ical routine including pure tone and speech audiometry,
immittance measurement, tone decay, reflex decay testing
and tinnitus mapping. In addition, a eustachian function
test was applied if needed. More than 10 dB differences for
at least three contiguous frequencies were accepted as an
asymmetric hearing loss in the pure-tone evaluation. For
determining the tinnitus location, participants were asked
where they heard their tinnitus. Tinnitus pitch was marked
as low, middle, high and very high frequency since the tin-
nitus pitch was found below 500 Hz, between 500 Hz to
2 kHz, higher than 2 kHz- 8 kHz and higher than 8 kHz,
respectively.
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Audiological Evaluation and Tinnitus Mapping

Following otolaryngologic examination, air (0.25 to 14
kHz) and bone (0.5 to 4 kHz) thresholds were measured
in both ears in a double-walled sound-isolated booth. The
tests were carried out according to a modified Hugh-
son—-Westlake procedure using a GSI 61 clinical audiom-
eter (Grason-Stadler, Eden Prairie, MN) and TDH-39
supra-aural earphones (Telephonics, Farmingdale, NY).
HDA 200 circum-aural earphones (Sennheiser, Old Lyme,
CT) and a bone vibrator (Radioear Corp, New Eagle, PA)
were used for high frequencies over 8 kHz and bone con-
duction threshold, respectively. Hearing loss degree was
determined according to the classification of Clark JG %
with mean frequencies of 0.5, 1, 2 and 4 kHz. Additional
information such as hearing asymmetry and high-frequen-
cy hearing loss were noted. Immitancemetry was done only
using a 226-Hz probe tone emitted by a GSI Tympstar
tympanometer (Grason-Stadler, Eden Prairie, MN).

Tinnitus-matching tones were delivered to the con-
tralateral and ipsilateral ear for unilateral and bilateral tin-
nitus, respectively. The clinician provided instructions ver-
bally and presented two stimuli to the subject using manual
control. Each participant was asked to identify a similar
frequency with their tinnitus. The identical frequency was
determined gradually through two different stimuli selec-
tions.

Tinnitus Questionnaire Short Form (TQ 12)

Unlike the TQ, the Mini TQ is brief and short with 12
items selected from T'Q subscales (emotional distress; 1, 2,
5,6,7,9,12; cognitive distress: 3, 10, 11; sleep disturbance:
8). Individuals mark their distress level as “True”, “Part-

Table 1. Grading System according to total score for the TQ 12.

Total Score Classification
0-7 No clinically relevant distress due to tinnitus
8-12 Moderately distressed
13-18 Severely distressed
19-24 Most severely distressed

TQ 12=Tinnitus Questionnaire Short Form

ly True” or “Not True”. Scores of the three-point Likert
Scale are calculated as 0 points (Not True), 1 point (Partly
True) and 2 points (True). The total score is from 0 to 24
points. The grading system, according to an overall score
for the TQ 12, is shown in Table 1.

Adapting the Turkish Tinnitus Questionnaire
Short Form (TQ12-T)

The Turkish Tinnitus Questionnaire Short Form
(TQ12-T) was developed with a “back translation” meth-
od. Initially, the TQI12 was translated into Turkish in-
dependently by a bilingual physician from the original
language after obtaining written consent from the devel-
oper (i.e., Hiller and Goebel). Then an English lecturer
re-translated this Turkish version back into the original
language. After that, a bilingual lecturer different from the
others compared the translations to the original TQ12. Af-
ter completing the translation procedure, ten individuals
without any academic title and two clinicians were con-
vened to ensure the questionnaire reflected common and
daily language. The Turkish version of the TQ 12 was fi-

nalized with minor revisions.

Tinnitus Handicap Inventory (THI)

The THI is a well-known self-assessment tool to assess
tinnitus distress in clinical practice. The THI has 25 items
and three subscales, which are functional, emotional and
catastrophic. Individuals mark their distress level as “Yes”,
“No”, “Sometimes” and respective scores such as 4, 0 and 2
are given. Distress grading is shown in Table 2. Good reli-
ability and validity were reported for the total score of the
original and all different language adapted versions. 2%

Grade

Distress Level |
Distress Level Il

Distress Level IlI

Distress Level IV
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Table 2. Grading System according to the total score for the THI.

Total Score Classification Grade
0-16 Slight 1
18-36 Mild 2
38-56 Moderate 3
58-76 Severe 4

78-100 Catastrophic 5

THI: Tinnitus Handicap Inventory

Statistical Analysis

IBM SPSS Statistics software version 23 (IBM© Corp.,
Armonk, NY) was used for the statistical analyses.
Psycho-metric values are presented using mean, standard
deviation and item-total correlations. The internal
consistency of the TQ 12-T was assessed using
Cronbach’s alpha. Sampling adequacy was measured by
Kaiser-Meyer-Olkin  (KMO). To determine the ideal
number of factors, Scree plots and Eigenvalues were
performed. The test-retest reliability was examined using
the intraclass correlation coefficient (ICC). Correlations
between TQ 12-T and THI were analyzed for
convergent validity using a two-sided Pearson corre-
lation test. An overall 5% Type-I error level was used to
infer statistical significance. A p value less than 0.05 was
considered statistically significant.

Table 3. Descriptive properties of the participants.

Results

Descriptive results of the 120 individuals (60 F + 60 M;
Mean Age: 46.8+15.1 years), such as tinnitus duration, lo-
cation, pitch, hearing loss degree and asymmetry are shown
in Table 3. The mean tinnitus duration of the participants
was 5.106.14 years. The mean THI was 54.40+24.34. Al-
though 57 (47.5 %) of the participants had normal hear-
ing according to pure-tone average, 17 participants had
high-frequency hearing loss, 4 participants had an acoustic
notch and 1 participant had low-frequency hearing loss.
Six of the total participants had bruxism history. One par-
ticipant was a cochlear implant user. More details about
the participants are shown in table 3. No significant dif-
ferences were found in TQ 12-T scores in terms of gender
(p=0.16) and tinnitus location (p=0.85).

Psychometric Values

The mean TQ 12-T total score was 12.98+5.95. The
item-total correlation of each item is shown in Table 4. No
floor or ceiling effects were found. Bartlett’s test of sphe-
ricity was found to be statistically significant (X?=525.65,
p<0.001). To verify sampling rate adequacy, the Kaiser—
Meyer—Olkin measure was performed. The results of
KMO (0.876) confirmed the sampling adequacy. Eigenval-
ue and scree plot curves were used to determine factors
with a high correlation of TQ 12-T test items. Eigenvalue
values of factors greater than one were evaluated (Figure
1). The eigenvalues showed that the first (42.18%) and
the second (11.13%) factors explained the variability. The
two-factor solution explained 53.12% of the cumulative
variance. Therefore, remaining analyses were performed

Hearing Loss Degree

N (%)

Hearing Asymmetry
N (%)

Tinnitus Location

N (%)

Tinnitus Pitch Pulsatil Tinnitus

N (%) N (%)

Normal: 57 (47.5%)
Slight: 26 (21.6%)
Mild: 19 (15.8%)
Moderate: 10 (8.3%)
Mod-Severe: 2 (1.6%)
Severe: 2 (1.6%)
Profound: 1 (0.8%)
SSD: 3 (2.5%)

Yes: 39 (32.5%)

Both Ears: 43 (35.8%)

No: 81 (67.5%)

Missing: 2 (1.6%)

Right: 21 (17.5%)

Left: 44 (36.6%)

Head:10 (8.3%)

Low: 16 (13.3%)
Medium: 17 (14.12%) Yes: 9 (7.5%)
High: 65 (54.1%) Very

No: 111 (92.5%)
High: 7 (5.83%)

Missing: 15 (12.5%)

SSD: Single side deafness, Mod-severe: Moderate-severe, N: Number of patients
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Table 4. Mean, SD and variance of the TQ 12-T.

Mean SD Item-Total Correlation
1. | am aware of the noises from the moment | get up to the moment I sleep 1.54 0.64 0.59
2. Because of the noises | worry that there is something seriously wrong with 0.70 0.78 0.46
my body
3. If the noises continue my life will not be worth living 0.45 0.69 0.46
4.1 am more irritable with my family and friends because of the noises 0.60 0.81 0.54
5. 1 worry that the noises might damage my physical health 1.05 0.79 0.48
6. | find it harder to relax because of the noises 1.39 0.70 0.53
7. My noises are often so bad that | cannot ignore them 1.26 0.77 0.70
8. It takes me longer to get to sleep because of the noises 1.25 0.82 0.42
9.1 am more liable to feel low because of the noises 1.15 0.84 0.69
10. | often think about whether the noises will ever go away 1.49 0.73 0.59
11. 1 am a victim of my noises 0.83 0.86 0.60
12. The noises have affected my concentration 1.33 0.71 0.60
TQ 12-T: Turkish Tinnitus Questionnaire Short Form, SD: Standart Deviation
Table 5. Results of a rotated component matrix.
Subscales
Items
Factor | Factor Il
1. 1 am aware of the noises from the moment | get up to the moment | 0.16 0.74
sleep
2. Because of the noises | worry that there is something seriously wrong
with my body 0.54 0.24
3. If the noises continue my life will not be worth living 0.77 0.09
4.1 am more irritable with my family and friends because of the noises 0.70 0.24
5. 1 worry that the noises might damage my physical health 0.76 0.11
6. | find it harder to relax because of the noises 0.26 0.60
7. My noises are often so bad that | cannot ignore them 0.21 0.83
8. It takes me longer to get to sleep because of the noises -0.02 0.66
9.1 am more liable to feel low because of the noises 0.65 0.41
10. | often think about whether the noises will ever go away 0.34 0.59
11. 1 am a victim of my noises 0.49 0.47
12. The noises have affected my concentration 0.25 0.68
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Scree Plot

34

Eigenvalue

0

Factor Number

Figure 1. Scree Plot for the TQ 12-T.

for a two-factor solution. Table 5 shows rotated compo-
nent matrix results to determine items and factor relations
(factor 1: health anxiety, factor 2: cognitive distress).

Reliability and Validity of the TQ 12-T

The reliability of the TQ 12-T was evaluated according
to its internal consistency and its test-retest reliability.
The internal consistency reliability for the total scale, as
assessed by Cronbach’s o, was 0.87. The internal consisten-
cy reliabilities of the two subscales were 0.74 and 0.84 for
health anxiety and cognitive distress, respectively.

Twenty percent of the participants were asked to refill
the questionnaire after 2-3 days for the test-retest reliabil-
ity. Results showed that the intra-class correlation coeffi-
ciency was statistically significant (0.96, p<0.001).

The correlation between THI and TQ12-T was evalu-
ated both for total and subscale scores using Pearson corre-
lation analyses. There was a strong positive correlation be-
tween THI and T'Q 12-7T total scores (r=0.985, p<0.01). A
scatterplot is summarized in Figure 2. It was found that all
subscales were significantly well correlated. The strongest
correlation was between the health anxiety subscale of TQ
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12-T and the emotional subscale of THI (r=0.789, p<0.01).
In addition, a positive moderate correlation was found be-
tween the cognitive distress subscale of TQ 12-T and both
catastrophic (r=0.638, p<0.01) and functional (r=0.558,
p<0.01) subscales of the THI. No statistically significant
correlation was found (p=0.63) between tinnitus duration
and T'Q 12-T total scores.

Discussion

Perception of tinnitus severity is associated with psycho-
logical factors and general health factors.””! The main pur-
pose of tinnitus treatment is to reduce the effect of tinnitus
and increase the individual’s quality of life. Therefore, valid
and reliable methods are needed to evaluate the effects of
tinnitus.'V In the present study, we aimed to translate Mini
TQ into Turkish and investigate the validity and reliability
of the TQ 12-T.

There are many questionnaires evaluating tinnitus-in-
duced distress.?* The Mini-TQ is easy and quick to ad-
minister and also has good psychometric properties. This
questionnaire has not been adapted to Turkish to date. It
took about three minutes to complete the TQ 12-T for
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Figure 2. Scatterplot between THI and TQ 12-T.

the individuals who participated in the present study. Ad-
ditionally, it is stated that the Mini TQ does not have psy-
chometric disadvantages compared to the full TQ. P

The mean TQ 12-T total score was 12.98+5.95. So far,
mean scores have been found from 7.95+5.57 (Greek ver-
sions) to 15.4+5.7 (German versions). Our results can be
accepted as compatible with the literature. According to
the grading system, our data were equal to distress level III
and grade III (Moderate) in TQ 12-T and THI, respec-
tively. Similar distress levels could be accepted as proof of
the validity of TQ 12-T.

The original Mini TQ items were adapted from 3 fac-
tors of the T'Q, “emotional distress”, “intrusiveness” and
“cognitive distress”. In Malay and Arabic versions, no fac-
tor solution was suggested. According to the validation of
the Greek population, three factors were proposed, name-
ly “indicative of distress”, “indicative of health pre-occu-
pation” and “indicative of depression”. In our study, a
statistically two-factor solution was determined, which is
corroborated by the Italian version. Factor naming is the
main issue for TQ 12 adaptation studies since a different
number of subtests were defined in previous studies. After

thorough content analysis of the items by three researchers
and the similarity of factor loadings with the Italian ver-
sion, two factors were named “Factor I=health anxiety” and
“Factor II=cognitive distress” in the TQ 12-T.

The results of our study showed good internal consist-
ency, test-retest reliability and clinical validity for the TQ
12-T. Internal consistency was excellent (>0.70) for TQ 12-
T. For validation purposes, the Mini TQ was performed to
correlate with other questionnaires such as the Perceived
Stress Scale (PSS 14) %) Multidimensional Health Locus
of Control Scale (MHLoC) ¥, Brief Symptom Inventory
(BSI) 181 Short Form Health Survey (SF 36) '8,'TQ " and
THI 0781 in previous studies. All questionnaires showed
good correlation with TQ 12. In our study, a strong corre-
lation was found between the TQ 12-T and THI (r=0.98),
whereas the Italian version found a moderate correlation
(r=0.65). Our correlation results corroborate the Malay
version (r=0.83). So far, only the Italian version provided
subtest correlations between THI and Mini T'Q. We found
that all subtest correlations were significant. The strongest
correlation of all was found between the functional sub-
scale of THI and Cognitive Distress of TQ 12. In our study,
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we also performed correlation analyses among subtests of
THI and TQ 12. All subtests showed a statistically signif-
icant correlation. The strongest correlation was between
the health anxiety subscale of TQ 12-T and the emotion-
al subscale of THI (r=0.789). Although subscale loadings
were almost the same as the Italian version, the strongest
correlation was different between THI and TQ 12. This
can be explained by the mean age and duration of tinnitus
differences in the studies. Overall, these results showed the
validity of the Turkish version of the Mini TQ. In addition,
the Mini T'Q is suitable to be used alongside other tinnitus
or health-related questionnaires since it takes only a few
minutes to complete.

Our findings, as discussed above, confirmed previous
study findings evaluating the Mini TQ. In these studies,
similar to our findings, the Mini TQ was found to be a
valid and reliable questionnaire with good internal consist-
ency both for total score and subscales. Cerejeira et al. (')
found that the Portuguese version of the Mini TQ is as
suitable as the English version. They stated that the ques-
tionnaire could be used in routine practice, initial evalua-
tions and follow-up in clinics. Hiller and Goebel 'Y stated
that the Mini T'Q might be more valuable for individuals
with chronic tinnitus due to the temporary psychological
problems in the acute period.

Conclusion

As far as we know, T'Q 12-T is the second validated tin-
nitus-related questionnaire for a Turkish speaking popu-
lation, after the well-known THI. In our study, we found
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the TQ 12-T to be a valid and reliable questionnaire for
assessing tinnitus-related-stress. This questionnaire can be
easily applied to tinnitus patients who speak Turkish in the
clinical setting for routine assessment. The use of the ques-
tionnaire in initial evaluations and follow-up can provide
information in evaluating the effectiveness of treatment. In
addition, the TQ 12-T could easily be used alongside other
tinnitus or health-related questionnaires since it takes only
a few minutes to complete.
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