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Abstract 
Background and Aim: Tinnitus functional 

index (TFI) has been introduced as a standard 

self-assessment questionnaire for the evaluation 

of tinnitus severity and its negative consequences 

with enough sensitivity to detect the outcomes of 

treatment. The purpose of this study was to 

translate the original tinnitus functional index 

into Persian and to evaluate its reliability in a 

military population. 

Methods: The translation was performed in 

accordance with the Principles of Good Practice 

for the Translation and Cultural Adaptation Pro-

cess for Patient-Reported Outcomes Measures. 

32 military and veteran men with tinnitus aged 

22−74 years participated in the current study. 

The participants completed the Persian version of 

the TFI and the second re-evaluation session was 

conducted over the telephone 10−14 days later. 

Both relative and absolute reliability indices 

were computed. 

Results: Intraclass correlation coefficient(2,1) 

with consistency definition for the TFI subscales 

varied from good to excellent. The agreement 

between the TFI total scores in the evaluation and 

re-evaluation using Bland-Altman analysis was 

acceptable and only one case was not located 

within the limits of agreement. 

Conclusion: Initial evaluation of the Persian 

version of TFI shows acceptable results in terms 

of reliability. The evaluation of the Persian TFI 

in different populations of patients with tinnitus 

and its validity would facilitate its clinical appli-

cation. 
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Introduction 

Tinnitus is commonly defined as the perception 

of sound without any external acoustic sound 

source [1]. However, Jastreboff neurophysio-

logical model presents a clearer and clinically 

usable definition. Tinnitus is as a sound-like 

perception with no mechanical source, even in 

the cochlea. In this model, tinnitus does not 

create a traveling wave in the inner ear cochlea 

and so does not follow the stimulation process of 

an external sound, as well as its psychoacoustics. 

In contrast, any vibration agent located in the 

para-auditory area whose mechanical energy is 
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transmitted through bone and tissue conduction 

into the inner ear is defined as somatosound [2]. 

The term tinnitus in the literature includes both 

disorders. Untreated tinnitus or somatosound 

affects the quality of life (QOL) of the affected 

person to varying degrees. 

There is currently little information on the pre-

valence of tinnitus in the specific and general 

Iranian population. Jalessi et al. investigated the 

prevalence of tinnitus in a population aged 7−98 

years living in Tehran Province by using the 

Persian version of the tinnitus questionnaire. The 

results of this study showed that 146 (4.6%) of 

the 3027 people had tinnitus [3]. Tinnitus  

and decreased sound tolerance were studied by 

Jafari et al. among 250 Iranian military men and 

veterans. The findings revealed that 71 (31.1%) 

of the studied participants showed some degree 

of hearing loss. Moreover, 195 participants 

(78%) had tinnitus, 191 (76.5%) reported DST, 

and 48 (19.1%) suffered from disabling tinnitus 

[4]. 

In the 1990s, the first formal tinnitus questionn-

aires, i.e. the Iowa tinnitus handicap questionn-

aire (THQ) [5] and tinnitus handicap inventory 

(THI) [6,7], were reported in the literature. Since 

then, several questionnaires have been cons-

tructed and statistically validated for initial 

evaluation of tinnitus impacts. However, none 

have been specifically designed for responsive-

ness to intervention-related changes. In addition, 

tinnitus effects have many dimensions that can-

not be covered using a single questionnaire. 

Scaling and item formatting of the available 

tinnitus questionnaires are not similar. Consequ-

ently, the results of therapeutic interventions and 

clinical trials on tinnitus cannot be compared 

between centers and clinics. To address this pro-

blem, the Tinnitus Research Consortium (TRC) 

recommended that a self-assessment questio-

nnaire be developed pre-entitled tinnitus func-

tional index (TFI) with items highly sensitive for 

detecting outcomes of the tinnitus treatments 

[8,9]. According to Henry et al. [9,10] the ques-

tionnaire of TRC should meet the following 

criteria;“1) employing 10 specific domains of 

negative tinnitus impact; 2) avoiding overly-

negative items (i.e. items that catastrophize); 3) 

not using items that refer only to hearing loss 

(and not tinnitus) or that pertain to more than one 

domain; 4) using only items having high cons-

truct validity for scaling of tinnitus severity; 5) 

using Likert-type response scales to provide high 

resolution of responses; and 6) using unambi-

guous wording that also addresses low health 

literacy”. 

Meikle et al. reported the five-step development 

of TFI [8], and proposed it as the standard 

questionnaire for tinnitus effects and outcome 

measurement. It is becoming a gold standard for 

the assessment of tinnitus severity and determi-

ning its negative effects on affected patients [11], 

TFI consists of 25 items and eight subscales, 

including the intrusiveness of tinnitus, the sense 

of control, cognitive interference, sleep distur-

bance, auditory issues, relaxation issues, QOL, 

and emotional distress. Respondents should rec-

ord their response to each item on a 0−10 Likert 

scale. Except for the 4-item QOL subscale, all 

subscales have three items. If more than one item 

in the 3-item subscales and more than two items 

in the QOL subscale are unanswered, that sub-

scale will be excluded from the total TFI score. 

TFI is valid only when at least 18 items are 

answered [8,10]. 

TFI has received international attention and  

has been translated into and adapted for many 

languages, including Dutch [12], Polish [13], 

Swedish [14], Japanese [11], and Chinese [15]. 

Currently, the Persian version of Iowa THQ and 

THI are available [16−18]. The present study 

aimed at adapting TFI to the Persian language 

and assessing its reliability in a military popu-

lation. 

 

Methods 

Translation 

Initially, a license for translating TFI to Persian 

was granted from the Oregon Health & Science 

University was granted to Shahid Beheshti 

University of Medical Sciences. The translation 

was performed in accordance with the Principles 

of Good Practice for the Translation and Cultural 

Adaptation Process for Patient-Reported Out-

comes Measures defined by the International 

Society for Pharmacoecomonics and Outcomes  
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Research [19]. 

 

Participants 

Thirty two participants with the age range of 

22−74 years and mean (± SD) age of 51.1 ± 14 

were selected from among the veterans and mil-

itary staff attending a military medical center. 

The inclusion criterion was chronic tinnitus for at 

least one year. Tinnitus duration among the 

participants varied from 1−25 years with a mean 

of 14.5 ± 7 years. The grand average of the  

pure tone audiogram in low to high frequencies 

showed a configuration of gradually sloping 

slight to moderate sensory-neural hearing loss. 

The participants completed the evaluation Per-

sian TFI form under the guidance of the first 

author and completed the re-evaluation Persian 

TFI form over the telephone in the next 10−14 

days. 

 

Statistics 
Using statistical software SPSS 18, data distri-

bution was compared with the normal distri-

bution using the Kolmogorov-Smirnoff test. The 

assumption of the normal distribution of data was 

not rejected for all data sets. The mean score of 

each subscale and total score of TFI were 

compared in two sessions of evaluation and re-

evaluation using paired t-test at the significance 

level of 0.05. The standard error of measurement 

(SEM) and SEM% indices were used to assess 

absolute reliability and estimate typical variation. 

Intraclass correlation coefficient (ICC) was used 

for relative reliability and the Bland-Altman plot 

for visualizing the agreement of the Persian  

TFI total scores recorded in evaluation and re-

evaluation sessions. 

 

Results 

The analysis of evaluation TFI showed that there 

were no ambiguous items, and all participants 

responded to all items. 

Table 1 contains the total scores and scores of 

each subscale of the Persian version of the TFI in 

two evaluation and re-evaluation sessions, along 

with the correlation coefficient and absolute 

reliability index. 

Paired t-test showed that the mean (± SD)  

Table 1. Mean and standard deviation of Persian tinnitus functional index total score and its subscales 

in two sessions of evaluation and re-evaluation along with intraclass correlation coefficient and standard 

error of measurement values as reliability indices 

 

  Mean (SD) score       ICC     

Subscales Evaluation Re-evaluation Mean difference p* Power ICC(2,1) 95% CI SEM SEM% 

Intrusive 70.05 (23.7) 68.20 (21.5) 1.9 0.344 0.016 0.88 0.77−0.94 7.73 11.19 

Sense of control 64.93 (20.8) 66.73 (20.9) −1.8 0.269 0.019 0.90 0.81−0.95 6.38 9.7 

Cognitive 41.36 (19.9) 42.39 (19.5) −1 0.518 0.097 0.89 0.80−0.94 6.32 15.09 

Sleep 44.05 (20.8) 43.21 (22.9) 0.8 0.589 0.083 0.92 0.84−0.96 6.14 14.08 

Auditory 33.12 (19.3) 34.75 (22.0) −1.6 0.321 0.164 0.90 0.81−0.95 6.45 19.01 

Relaxation 51.39 (26.7) 51.01 (28.3) 0.4 0.852 0.054 0.91 0.83−0.95 8.08 15.79 

Quality of life 40.63 (25.4) 41.43 (26.4) −0.8 0.609 0.079 0.94 0.88−0.97 6.24 15.21 

Emotional 38.08 (26.4) 36.56 (27.0) 1.5 0.416 0.126 0.92 0.84−0.96 7.4 19.83 

Total TFI 47.95 (11.9) 48.04 (12.0) −0.1 0.912 0.051 0.94 0.88−0.97 2.94 6.13 

ICC; intraclass correlation coefficient, SEM; standard error of measurement, CI; confidence interval, SEM%; standard error of 

measurement percent 
*p for paired t-test 
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evaluation Persian TFI (47.95 ± 11.9) did not 

significantly differ from the mean re-evaluation 

Persian TFI (48.04 ± 12). 

TFI and its subscales showed good to excellent 

correlation coefficients, the highest of which 

belonged to QOL and the lowest to intrusive 

subscales (Fig. 1 and Table 1). As shown in Table 

1, the SEM values were < 10, indicating the 

acceptable absolute reliability of the scores. The 

within-subject variability of the Persian TFI  

on repeated measurement was reported using 

SEM%. This coefficient of variation varied from 

9.7% to 19.8% for the subscales and equaled 

6.1% for the Persian TFI total score (Table 1). 

Based on the Bland-Altman analysis (Fig. 2), the 

between-session difference plotted against the 

average of two sessions score was close to zero 

with a mean of −0.1, and only one participant was 

located outside the limits of agreement (mean ± 

2 SD). 

 

Discussion 
The present study evaluated the reliability of the 

first translation of TFI from English to Persian. 

The results showed that the overall Persian TFI 

score is of high test-retest reliability. The SEM 

absolute reliability index was < 10, indicating an 

acceptable reliability and excellent agreement of 

the results of the two sessions. 

The results of the present study are very similar 

to those reported by Mahmoudian et al. who 

translated THI into Persian. In their study, Pear-

son’s correlation coefficient for THI score and its 

subscales varied from 0.83 to 0.96 [18]. The ICC 

values in the present study were 0.88−0.94 and in 

line with many studies adapting TFI to other  
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Fig. 1. Scatter graph of the individual values of Persian tinnitus functional index (TFI) subscales in 

two sessions of evaluation and re-evaluation. 
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languages [11,20,21]. 

Since TFI has been designed to detect 

intervention-related changes, it is useful to report 

absolute reliability indicators such as SEM as 

precision of a tool [22,23]. Downham et al. intro-

duced SEM as an absolute reliability index and 

explained that the smaller the SEM for a variable, 

the easier it would be to detect treatment-related 

changes [23]. SEM indicates the precision of  

a tool that pertains to the measurement vari-

ability. SEM values smaller than 10 are desirable. 

SEM% as a more conservative index of typical 

variation is calculated by dividing SEM on the 

average of the results obtained in the repeated 

measurements and reported in percent [23,24]. 

Fackrell et al. reported the SEM value of 8.1 for 

the overall TFI score, and this index in the TFI 

subscales varied from 7.6 to 13.9, with relaxation 

and emotional subscales obtaining the highest 

SEM [25]. In our study, the SEM value for the 

overall TFI score was 2.94 and varied from 6.14 

to 8.08 in the subscales. 

Based on SEM%, the study results revealed that 

auditory and emotional subscales have more 

typical variation than the other subscales. SEM% 

has not been reported in the previous studies on 

TFI. 

In the current study, one score (3%) was not 

within the limits of agreement. The case was an 

elder veteran suffering from the respiratory prob-

lem. In the study performed by Fackrell et al., 7% 

of the scores were out of the limits of agreement 

[25]. 

Prior to recommending the Persian version of 

TFI for clinical applications, it is necessary  

to evaluate the psychometric properties of the 

Persian TFI in larger samples and different popu-

lations of tinnitus patients, and the results of this 

study may change with increasing sample size. 

 

Conclusion 

The initial evaluation of the Persian version of 

the tinnitus functional index (TFI) provided 

satisfactory results in terms of reliability in our 

specific sample of tinnitus patients; however, the 

structural validity of the Persian TFI remains to  

 

E
v

a
lu

a
ti

o
n

 s
co

re
 m

in
u

s 
re

-e
v

a
lu

a
ti

o
n

 s
co

re
 

Mean of evaluation and re-evaluation score 

Fig. 2. Bland-Altman plot showing the average against the difference between evaluation and re-

evaluation scores of the Persian tinnitus functional index total score. 
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be assessed through confirmatory factor analysis. 
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