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ABSTRACT

Psychometric validation is the study of determining internal consistency reliability and validity. Self-rating questionnaires are
often used to assess severity of tinnitus. These questionnaires should be administered in the respondent’s native language to
obtain accurate responses. There is no self rating questionnaire in Bangla language to assess severity of tinnitus. The Tinnitus
Severity Index Questionnaire (TSIQ) is one of the most used questionnaires. The aim of this study is to develop and standardize
the TSIQ in Bangla, to investigate the complex interface of tinnitus with quality of life and psychological distress of the patients
with tinnitus. A total of 30 native Bangla speaking adults (equally fluent in Bangla and English) with and without hearing loss, in
the age range of 20 to 60 years and with a complaint of tinnitus for a minimum of 6 months participated in the study. Validity was
tested by administering TSIQ-English and TSIQ-Bangla to the participants. Correlation coefficient =0.882, shows good
correlation between the two different versions of the same questionnaires. Test-Retest reliability was 0.934. Correlation between
THI-Bangla version and TSIQ-Bangla was significant (correlation coefficient=0.743). Thus TSIQ-Bangla is a valid and reliable
tool.

Key words-Tinnitus Self Rating Questionnaire, Internal Consistency, Severity, Reliability.

Introduction

Tinnitus is the perception of sound for which there is no acoustic external source to the head (Henry, Dennis & Schechter,
2005).Global epidemiologic studies estimate the prevalence of tinnitus to be between 10%-15% (Mitchell, Newall, Golding &
Rubin, 2003). Approximately 40 million people in the United States experience chronic tinnitus out of which almost 10 million
people consider their tinnitus to be a significant problem.Hazell(1985)reported that 17% of the population in the United Kingdom
has chronic tinnitus, but only 14% of them said that it bothers them a greatly. Innumerable treatments for this condition have been
utilized with varying degrees of success. The goal of effective tinnitus management is not necessarily to mask or remove the
patient's physical perception of tinnitus sounds. In many cases this is not even possible. According to Duckro et al. (1984) the
treatment of chronic tinnitus is more accurately described in terms of management rather than cure. Several studies have
demonstrated that the matched loudness of tinnitus is not correlated with its severity.

Tinnitus severity can be defined and quantified in several ways like, how much or how often a patient is bothered by tinnitus; how
much or how often tinnitus distracts patient from enjoyment of life; or by how disabling patients perceive their tinnitus. Various
instruments have been developed to assess tinnitus severity. These include the Tinnitus Handicap Questionnaire, the Tinnitus
Severity Index, and the Tinnitus Handicap Inventory. Regardless of which assessment instrument is used, the goal of tinnitus
management programs should be to reduce the severity of each patient's tinnitus. That is, clinicians should help patients to learn
how to pay less attention to their tinnitus so that it bothers them less of the time. A realistic goal of an effective tinnitus
management program is to help patients understand and gain control over their tinnitus, rather than tinnitus controlling them.
Ultimately clinicians should strive to help patients progress to the point where tinnitus is no longer a negative factor in their lives.
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Many studies have been undertaken to assess the effectiveness of tinnitus management programs or methods. Some of these
studies assess tinnitus severity before treatment was initiated and assess it again immediately after the treatment program.
Few studies of the efficacy of tinnitus treatments have assessed their long-term effects on tinnitus severity. This is an important
point to consider because patients' perception about their tinnitus often changes with time.
The relatively common occurrence of tinnitus may be attributed to its multiple etiologies, such as ear wax, middle ear infection,
otosclerosis or even cochlear hair cell damage. Tinnitus can also be idiopathic (Crummer& Hassan, 2004). Further a strong
association between occupational noise exposures and tinnitus is well documented (Hoffmann & Reed, 2004).Most individuals
with tinnitus have associated hearing loss, however, a study by Silverstein,Arruda, and Rosenberg (1999),suggests that 20% to
30% of patients have tinnitus with normal hearing sensitivity. Irrespective of hearing status, tinnitus affects individual’s lives to
varying degrees. Tinnitus may be associated with disorders of sleep, lack of concentration, anxiety, depression that sometimes
lead to suicidal tendencies. The most frequently reported problems among individuals suffering from tinnitus are: Trouble to
sleep, persistence of tinnitus, difficulty understanding speech, depression, annoyance, confusion and dependence on drugs (Tyler
& Baker, 1983). Disturbances due to tinnitus are intensified as subjects concentrates more on the sound, and hence, are constantly
aware of it (Stouffer & Tyler, 1990). Tinnitus affects cognition to the extent that it reduces the cognitive capacity needed to
perform tasks that require voluntary, conscious, effortful, or strategic control (Rossiter, Stevens & Walker, 2006).
Information on the nature of an individual’s tinnitus may be obtained using case history (e.g. continuous or intermittent noise,
type of tinnitus such as buzzing, ringing, roaring or hissing). Psychoacoustic characteristics of tinnitus such as loudness, pitch, and
masking ability are obtained using intensity matching, frequency matching, minimum masking level and residual inhibition.
Although these measures are useful in describing tinnitus, psychoacoustic characteristics have low correlation with the extent of
adverse impact in an individual’s life due to tinnitus (Newman & Sandridge, 2004).
Self rating questionnaires often are used to study the impact of tinnitus. Questionnaires aid in planning treatment and in addressing
specific concerns during the counseling process. Self rating questionnaires are particularly useful in evaluating treatment outcome.
In order to capture the nature of symptoms and tinnitus-related history, such as questionnaires allow the individual to describe the
subjective impact of tinnitus.
The tinnitus severity index is a 12-item questionnaire that measures the effect of tinnitus on work and social activities and overall
quality of life. The results of the 12 items of the TSI are then added for a single severity index (Meikles & Folmer, 2001). This is
one of the shorter tinnitus questionnaire that has been published. There are two version of the TSI, the original uses 3 and 4 point
scales (Meikles & Stewart, 1998) and a modified version using primarily a 5 point scales, with two 4 point questions and one 1
point question (Folmer & Carroll, 2006). The TSI has limited use outside USA, but the original version has been normed in New
Zealand as well. The TSI has good internal consistency in both USA and NZ (chronbach’salfa >0.87) populations. The TSI has
been found to correlate to the subjective rating of tinnitus loudness but not hearing loss. The TSI scores has been shown to be
improved after a comprehensive audiology based tinnitus management programs.

A self assessment questionnaire provides greater and more detailed insight into areas that cannot be assessed by psychoacoustic
evaluation procedures. They also explore the problems face by an individual and serve as a baseline for assessing treatment
outcomes.

Responses to self assessment questionnaires are most accurate when administered in the native language of the individual. In
Indiancontext, however, there is no self-rating questionnaire in Bangla to measure severity of tinnitus. Bangla is not only the
official language of the state of West Bengal but is also a widely spoken language.So there is an immense need to develop TSIQ
in Bangla for the Bengali population.

The aim of the study is to develop and standardize the Tinnitus Severity Index Questionnaire (TSIQ) in Bangla, to investigate the
complex interface of tinnitus with psychological distress and quality of life in a population of adult tinnitus patients with and
without hearing impairment for the native speakers of Bangla and to measure emotional, catastrophic and functional dimensions
of these patients, that is brief, easy to administer and interpret, broad in scope, and psychometrically robust.

The objectives of the study were:

1. To standardize Bangla version of TSIQ to be used in clinical practice and research.

2. To measure validity, internal consistency and reliability of newly developed tool.

3. To validate this questionnaire in the tinnitus suffers with and without hearing impairment.

Method
Tools/Instrumentation:
1. Tinnitus Handicap Inventory (THI) developed by Newman, Jacobson and Spitzer (1996).
2. Bangla version of Tinnitus Handicap Inventory (THI)
3. Tinnitus Severity Index Questionnaire (Meikle, Griest, Stewart & Press, 1995)
4. Transadapted Bangla version of TSIQ International Test Commission Guideline for Test Translation and Adaptation
(2001).
5. 5. Calibrated Diagnostic audiometer (MAICO MAS53) with TDH 39 earphones (according to manufacturer’s standards)
serial no: 1016090.
6. Immittance audiometer (GSI1-39 AUTO TYMP) serial no: 113405800.
Oto-acousticemission (OAEs) (MAICO ERO SCAN) serial no: 801127.
8. Auditory brainstem response (ABR) (RMS Medulla AD) serial no: 16101191.

~
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Procedure:

Stage 1: Development of test material by linguistic validation.

The Tinnitus Severity Index Questionnaires(TSIQ) consists of total 12 questions among which the first 9 questions has 5 points
rating scale, the next 3 questions has 4 points rating scale and at last there is a 8 point rating scale where the subject has to rate
perceptually about his or her loudness of tinnitus.

The linguistic validation of the modified version of the Tinnitus Severity Index Questionnaire (TSIQ) into the Bangla
version of Tinnitus Severity Index Questionnaire (TSIQ-Bangla) and its psychometric specification is done in the following steps:
a) Translation:In the first step TSIQ English questionnaire was translated by ten native speakers of Bangla, who hadhigh level of
proficiency in English and Bangla. The ten native speakers translated the original instrument into Bangla language separately.

b) Back Translation: At the second step reverse-translation was done to check intactness of meaning by another 10 native Bangla
speaker who had high level of proficiency in Bangla and English language. Back translation of the pooled Bangla version to
English was done to measure the homogeneity of the original version of TSIQ.

Stage 2: Participant selection:Inclusion criteria:A total of 30 native Bangla speaking tinnitus subjects who has subjective,
permanent and spontaneous (not occurring only during exposure to noise or immediately after noise), unilateral or bilateral
subjective idiopathic tinnitus lasting at least for six months with hearing loss (mild to moderately severe degree of sensorineural
hearing loss) or without hearing loss was taken for the study for measuring the concomitant validity. The age range of all the
subjects studied was between 20 to 60 years (Mean Age=41.93). This study group was efficient to speak and read both Bangla and
English.

The inclusion criterion was made to exclude any middle ear pathology by using Tympanometry & auditory neuropathy by using
Oto-acoustic emission (OAE) & Auditory Brainstem Response (ABR).None of the subjects observed had any psychological or
neurological disturbances.

The participants were selected from the audiological department of AYJNIHH, ERC, Kolkata. Participants fulfilling the inclusion
criteria for the study were selected randomly.

Stage 3: Administering the developed test on participants with tinnitus and obtaining the test score:

The participants were informed that the questionnaires were being administered for the purpose of research, and written consent
was obtained. They were briefed about the questionnaires and the response options. Validated TSIQ- Bangla material was given
to the participants those who were selected for the study and the participants were asked to read the questionnaires and circle the
appropriate rating. Any clarification requested for by the participants was provided.

Stage 4: Checking the reliability of the test:

To check its test-retest reliability the patients who were studied who had filled the TSIQ-Bangla questionnaire were called upon
after one week and was asked to fill the same TSIQ-Bangla questionnairesagain. The retest was done without informing the
patients the score of the previous test. There were no intervening treatment between test and retest conditions, e.g., fitting of
hearing aid or noise generator devices, drug trials or any psychological management.

Internal consistency was checked by Psychometric Validation study which was used to determine internal consistency, reliability
and validity of the Tinnitus Severity Index Questionnaire (TSIQ) Bangla Version.

Statistical Analysis:

In order to investigate the objectives of the study, the obtained data was statistically analyzed using the Software Statistical
Package for the Social Sciences (SPSS-16 version). Kendall’s tau-b was used for statistical analysis. Internal consistency was
measuredbased on the correlations between different questions on the same questionnaire of TSIQ with Cronbach's alpha (o).

Results and Discussion

It is accepted that a careful translation of a questionnaire is not enough to standardize an assessment tool. Some statistical methods
should be used to standardize and develop a questionnaire. In this study cross-cultural trans-adaptation procedure was used to
standardize and validate the Tinnitus Severity Index Questionnaires in Bangla (TSIQ- Bangla). Validity was checked by judges’
review (Brains, Willnat, Manheim & Rich, 2011). The construct validity was checked by correlating the total score of TSIQ-
Bangla with the matched loudness and pitch of the participants.
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Table 1: Awveraged pure tone air conduction thresholds (dB HL) of 30 patients& average scores of THI — Bangla, TSIQ —
English& TSIQ — Bangla of 30 patients.

Subject’s PureTone THI-Bangla Score | TSIQ-English TSIQ-Bangla Score
Age/Sex Average(dBHL) Score
Rt. Lt.

42yrsIM 36.6 30.5 62 42 44
24yrs/M 28.3 30.0 60 41 42
56yrs/M 23.3 38.5 58 45 46
35yrs/F 43.3 25.0 54 42 40
37yrs/M 50.0 51.6 70 55 54
44yrs/F 53.0 56.6 72 55 55
21yrs/M 48.3 43.3 72 59 57
39yrs/M 15.0 23.0 66 44 42
36yrs/M 18.3 18.3 56 42 39
38yrs/F 35.6 32.5 58 37 37
28yrs/F 25.0 28.0 58 42 43
23yrs/M 455 40.0 60 43 43
23yrs/M 22.6 25.0 60 46 45
35yrs/F 31.6 33.0 70 57 56
31yrs/M 40.5 45.6 72 56 55
57yrs/M 18.5 20.0 52 35 35
47yrsIM 32.6 38.3 42 37 36
30yrs/F 56.2 50.0 40 34 34
58yrs/F 65.8 65.0 42 33 32
46yrsIM 41.5 40.0 40 38 39
32yrs/F 56.2 51.5 42 33 32
28yrs/M 455 38.3 24 22 20
55yrs/M 55.0 41.6 26 23 23
45yrs/M 65.5 58.3 30 26 27
44yrs/F 30.5 35.8 56 42 41
50yrs/F 25.0 28.3 60 47 44
33yrs/M 18.5 15.8 58 45 47
57yrs/M 52.6 40.3 62 44 45
41yrsIM 15.3 20.0 64 44 41
32yrs/M 34.0 41.6 58 42 40

Correlations of TSIQ-Bangla& TSIQ-English

VARO00002 VAR00003
Kendall's tau_b VAR00002  Correlation Coefficient 1.000 0.882"
Sig. (2-tailed) 0.000
N 30 30
VAR00003  Correlation Coefficient 0.882" 1.000
Sig. (2-tailed) 0.000
N 30 30

**_ Correlation is significant at the 0.01 level (2-tailed).
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Results of correlation between TSIQ-English& TSIQ- Bangla were obtained using Kendall’s tau-b test of correlation and the

correlation was found to be good. The correlation coefficient is 0.882
Correlations of THI- Bangla& TSIQ-Bangla

VAR00002 |VAR00003
Kendall'stau-b ~ VAR00002 Correlation Coefficient |1.000 0.743™
Sig. (2-tailed) 0.000
N 30 30
VARO00003 Correlation Coefficient ]0.743"™ 1.000
Sig. (2-tailed) 0.000
N 30 30

**_ Correlation is significant at the 0.01 level (2-tailed).

Results of correlation between THI BANGLA & TSIQ BANGLA were obtained using Kendall’s tau-b test of correlation & the

correlation was found to be significant. The correlation coefficient is 0.743.

Self-rated loudness of tinnitus:

Table 3:Mean responses to questionnaires by 30 patients

Initial scoring Scoring after 15 days
Self rated loudness of tinnitus 7.06+1.76 6.47 +1.93
Does your tinnitus
1. Make you feel irritable or nervous 3.37+1.02 298+1.01
2. Make you feel tired or stressed 3.39+£1.10 3.03£0.99
3. Make it difficult for you to relax 3.42+1.04 3.05+0.99
4. Make it uncomfortable to be in a quiet room 3.40+£1.20 3.49+£1.04
5. Make it difficult to concentrate 3.46 £ 0.99 3.06 £ 0.99
6. Make it harder to interact pleasantly with others 3.15+1.10 277+1.11
7. Interfere with your required activities 295+ 1.15 249+113
(work, home, care, or other responsibilities)
8. Interfere with your social activities or other things you do in | 3.17 £1.13 2.74+£1.15
your leisure time
9. Interfere with your overall enjoyment of life 3.32+1.06 2.79+1.14
10. How much of an effort is it for you to ignore tinnitus when it | 2.11 +0.72 1.94+0.74
is present?
11. How much discomfort do you usually experience when your | 2.86 + .87 2.43+£0.93
tinnitus is present?
12. Does your tinnitus interfere with sleep? 2.98 £1.03 2.52+0.94
Total tinnitus severity index score 37.58 £ 9.00 33.29 + 9.60
Test —Retest reliability
VAR00002 VAR00003

Kendall's VAR00002 | Correlation 1.000 0.934™
tau_b Coefficient

Sig. (2-tailed) 0.000

N 14 14

VAR00003 | Correlation 0.934™ 1.000

Coefficient

Sig. (2-tailed) 0.000

N 14 14
**Correlation is significant at the 0.01 level (2-tailed).

Test—Retest reliability was checked using Kendall’s tau-b, which reveals correlation coefficient=0.934

Discussion:

Kendall’s tau-b was used to find correlation between TSIQ-Bangla and TSIQ-English. Result revealed correlation coefficient =
0.882, which mean good correlation between the two different versions of the same questionnaire’s. Test-Retest reliability was
checked using Kendall’s tau-b, which revealed correlation coefficient=0.934. Correlation was also checked between THI (Tinnitus
Handicap Inventory)-Bangla version and TSIQ-Bangla version using Kendall’s tau-b. Result revealed acceptable correlation
value between the two questionnaires (correlation coefficient=0.743).
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Summary and Conclusion

The present study had been aimed to develop a test for measuring tinnitus severity among native Bangla speakers. The test is
named as “Tinnitus Severity Index Questionnaires—Bangla (TSIQ- Bangla)”.

This study was needed for the Bangla speaking population because; most of the instruments that evaluate the “Quality of Life”are
developed in English and intended to be used in English speaking countries. When such questionnaire are used with the native
speakers of Bangla neither they are able to yield exact results nor able to give an exact estimation of tinnitus severity. There is yet
no known self-rating questionnaire in Bangla language available to assess the impact of tinnitus. Therefore, a new instrument
needs to bedeveloped or an existing one needs to be translated into another language (Guillemin, Bombardier & Beaton, 1993), by
which, tinnitus severity of an individual speaking Bangla be measured properly.

To standardize the Tinnitus Severity Index Questionnaires (TSIQ) in Bangla, internal consistency reliability and test-retest
reliability of the Bangla version of the Tinnitus Severity Index Questionnaires (TSIQ-Bangla) was done by using statistical
methods (Cronbach’s alpha, Kendall’s tau-b correlation).

Future directions:

1. This tool can be further used to detect the outcome of tinnitus management.
2. This tool can be further translated into other Indian languages in terms of standardization.
References

1. Arruda, J, Rosenberg, S.I et al, (1999). Direct round window membrane application of gentamicin in the treatment of
Meniere's disease. Otolaryngol Head Neck Surg ;120:649-655

2. Baskill, J. L., & Coles, R. R. A. (1999). Relationship between tinnitus loudness and severity. In Sixth International

Tinnitus Seminar (pp. 424-428). The Tinnitus and Hyperacusis Centre Cambridge, United Kingdom.

Brains, Willnat, Manheim & Rich (2011). Empirical Political Analysis, 8th edition. Boston, MA: Longman.

Crummer, R. W. & Hassan, G. A. (2004). Diagnostic approach to tinnitus. Am Fam Physician, 69(1): 120-126.

Duckro, P.N., Pollard, C.A., Bray, H.D. et al. (1984). Comprehensive behavioral management of complex tinnitus:

A case illustration, Biofeedback and Self-Regulation 9: 459.

6. Erlandsson, S. I, Hallberg, L. R., &Axelsson, A. (1992). Psychological and audiological correlates of perceived tinnitus
severity. Audiology, 31(3), 168-179.

7. Folmer, R.L., & Carroll, J.R. (2006). Long-term effectiveness of ear-level devices for tinnitus. Otolaryngology- Head
and Neck Surgery, 134(1), 132-137.

8. Guillemin, F., Bombardier, C., & Beaton, D. (1993). Cross-Cultural Adaptation of Health-Related Quality of Life
Measures: Literature Review and Proposed Guidelines. Journal of Clinical Epidemiology, 46, 12, 1417-1432.

9. Hazell JW P, Wood SM, Cooper HR, et al.( 1985). A clinical study of tinnitus maskers. Br J Audiology. 19:65-146.

10. Henry, J. A., Dennis, K. C., & Schechter, M. A. (2005). General review of tinnitus: Prevalence, mechanisms, effects, and
management. Journal of Speech, Language, and Hearing Research, 48(5), 1204-1235.

11. Hoffman HJ, Reed GW. (2004). Epidemiology of tinnitus. In: Snow JB, editor. Tinnitus: Theory and
Management. Hamilton, Ont: BC Decker, Inc;

12. Kuk, F. K., Tyler, R. S., Russell, D., & Jordan, H. (1990). The psychometric properties of a tinnitus handicap
questionnaire. Ear and Hearing, 11(6), 434-445.

13. Meikle, M. B., Griest, S. E., & Patuzzi, R. (2002). Tinnitus severity and disability: Prospective efforts to develop a core
set of measures. In Proceedings of the Seventh International Tinnitus Seminar (157-161).

14. Meikle, M. B., Griest, S. E., Stewart, B. J., & Press, L. S. (1995). Measuring the negative impact of tinnitus: A brief
severity index. In Abstr Assoc Res Otolaryngol (167).

15. Mitchell P, Newall P, Golding M, Rochtchina E, Rubin G. (2003). Prevalence and  characteristics of tinnitus in older
adults: The Blue Mountains Hearing Study. Int J Audiol; 42 (5) : 289-294.

16. Newman CW, Jacobson GP & Spitzer JB,(1996). Development of the Tinnitus Handicap Inventor. Arch Otolaryngol
Head Neck Surg. 1996;122(2):143-148.

17. Tyler RS, Baker LJ.(1983). Difficulties experienced by tinnitus sufferers. Journal of Speech and Hearing Disorder;
48:150-154

18. Stouffer JL, Tyler RS. (1990). Characterization of tinnitus by tinnitus patients. Journal of Speech and Hearing Disorders;
55:439-453.

ok~ w

www.apjor.com Vol: I. Issue LI, July2017
83



Asia Pacific Journal of Research
ISSN (Print): 2320-5504
ISSN (Online): 2347-4793
Appendix

Bangla TSIQ Questionnaires:
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