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Objectives. The Tinnitus Handicap Inventory (THI) is a commonly used self-reporting tinnitus questionnaire. We undertook
this study to determine the reliability and validity of the Chinese-Mandarin version of the Tinnitus Handicap Inven-

tory (THI-CM) for measuring tinnitus-related handicaps.

Methods. We tested the test-retest reliability, internal reliability, and construct validity of the THI-CM. Twvo-hundred patients
seeking treatment for primary or secondary tinnitus in Southwest China were asked to complete THI-CM prior to
clinical evaluation. Patients were evaluated by a clinician using standard methods, and 40 patients were asked to
complete THI-CM a second time 14 +3 days after the initial interview.

Results. The test-retest reliability of THI-CM was high (Pearson correlation, 0.98), as was the internal reliability (Cronbach’s
a, 0.93). Factor analysis indicated that THI-CM has a unifactorial structure.

Conclusion. The THI-CM version is reliable. The total score in THI-CM can be used to measure tinnitus-related handicaps in

Mandarin-speaking populations.
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INTRODUCTION

Tinnitus is a phantom auditory perception or sensation (1, 2). It
is a common complaint with a prevalence of 10% to 15% in
the adult population (3, 4). The mechanism and pathophysiology
of tinnitus is poorly understood. Individuals affected with tinni-
tus can show an emotional distress and an may impact their
quality of life. While some individuals feel depressed, angry, an-
noyed, distracted, or experience insomnia (5), tinnitus is not a
significant problem for 80% of the people who have it (6, 7). It
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is important to identify the patients whose daily life is affected
by tinnitus.

Assessing tinnitus is a challenging task. Tinnitus is primarily a
subjective disorder. Self-reporting tinnitus questionnaires are
one of the most commonly used tools for assessing the way pa-
tients experience tinnitus (8). Currently, there exist numerous
questionnaires that are available to assess tinnitus in such man-
ner. These include the Tinnitus Handicap Inventory (THI) (9),
Tinnitus Severity Scale (10), Tinnitus Questionnaire (11), Tinni-
tus Reaction Questionnaire (12), Tinnitus Handicap Question-
naire (13), Subjective Tinnitus Severity Scale (14), Tinnitus Hand-
icap/Support Scale (15), Tinnitus Coping Strategy Questionnaire
(16), Tinnitus Coping Style Questionnaire (17), and Tinnitus Cog-
nitions Questionnaire (18). Questionnaires used in research and
in clinical practice are typically developed using a two-stage
process. First, a questionnaire with a large set of questions is
written. Then, through a pilot test, the statistical properties of
the questions are examined and questions are selected from a
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set of questions to create the final questionnaire (19). These
questionnaires must be reliable and valid. Reliability is an indi-
cation of how well the measured score reflects the true score.
Validity is the degree to which the questionnaire score reflects
the actual disability or handicap experienced by the respondent
(19). THI is widely endorsed in clinical practice and has gained
recognition as a useful self-reporting assessment tool for quanti-
fying the impact of tinnitus on daily life (20). THI is brief enough
to be used in busy clinics, is easy to administer and interpret,
broad in scope, and psychometrically robust. It also has ade-
quate internal consistency, reliability, convergent validity, and
construct validity (9).

THI has been translated into a variety of languages, including
Danish (THI-DK) (21), Spanish (22), Korean (23), Brazilian Por
tuguese (24), Turkish (25), Italian (26), and Singapore (27). Ade-
quate reliability and validity have been demonstrated for all of
these translations. THI has also been translated into Chinese-
Cantonese (THI-CH) and researchers have reported good reli-
ability and validity for this version, as well (28). Mandarin is the
official language of China and is popularly used by people of
the Han nationality. Cantonese is a dialect used in South China,
including Guangdong Province, Guangxi Province, Hong Kong,
and Macao. There are large differences between Mandarin and
Cantonese. For example, Mandarin has 4 tones, while Canton-
ese has 6. There are also large differences in pronunciation and
lexicon. Because of these differences, a THI-CM is needed. The
purpose of the present study is to investigate whether THI-CM
is a reliable and valid measure of tinnitus-related problems in
the Mandarin-speaking tinnitus sufferers.

MATERIALS AND METHODS

THI-CM development

THI consists of 25 items grouped into 3 subscales. The subscales
include the functional subscale (11 items), emotional subscale (9
items), and catastrophic subscale (5 items). The original version
of the THI was translated into Mandarin Chinese using a transla-
tion-back translation method (29). In this translation, the transla-
tion of concepts was emphasized over a literal translation of the
original THI. The original version of the THI was first translated
into Mandarin Chinese by an audiologist, who is both an expert
in tinnitus and is fluent in English. Then, a professional English
translator, with no knowledge of the original THI, has back-trans-
lated the Mandarin version into English. The Mandarin version
was then adjusted by the original translator, with the assistance
of another audiologist, using comparisons between the original
THI and the back-translated THI as a guide. The THI-CM was
further refined, after initial testing with 25 tinnitus patients. Pa-
tient feedback was taken into account and adjustments were
made to those questions that the majority of respondents found
difficult to understand. The final THI-CM is in the Appendix (see

http://e-ceo.org) to this report.

Subjects
Study participants were recruited from patients seeking treat-
ment for primary or secondary tinnitus, at the West China Hos-
pital Otolaryngology Department Hearing Center in Sichuan
University. Subjects were enrolled after providing written in-
formed consent and were assigned numbers corresponding to
the order in which they were enrolled. Female patients were
identified by numbers between 1 and 100, and male patients
were identified by numbers between 101 and 200. This research
was approved by the Ethics Committee of the West China Hos-
pital in Sichuan University.

Only patients with unilateral or bilateral tinnitus over 12 years
of age were included in the study. Patients with psychiatric dis-
orders or difficulty in expressing themselves were also excluded.

Study design

Subjects were asked to complete THI-CM by themselves. Then,
hearing threshold and tinnitus match were tested for each sub-
ject. We used the Clinical Guide for Audiologic Tinnitus Manage-
ment Method to determine the tinnitus match (30). Patients with
an ID number that ended in 0 or 5 were asked to complete THI-
CM a second time, 14 £3 days, after the initial interview. Forty
subjects completed THI-CM twice, and we used the resultant
data to perform a test-retest reliability assessment.

Data analysis
SPSS ver. 11.5 (SPSS Inc., Chicago, IL, USA) was used for all
statistical analyses. External reliability was tested using test-re-
test reliability. Internal reliability was tested by determining
Cronbach’s o value. The construct validity was assessed using
factor analysis.

RESULTS

A total of 232 tinnitus patients were screened for inclusion in
the study. Two-hundred patients, 100 women and 100 men, met
the inclusion criteria and were enrolled. No patients withdrew
from the study. The subjects ranged in age from 14 to 75 years
of age (mean, 41.6; SD, 14.6). Patients suffered tinnitus for peri-
ods ranging from 0.03 to 240 months prior to the study, with a
mean duration of 34.6 months (SD, 53.9). Eighty-three subjects
had bilateral tinnitus, 54 had right ear tinnitus, and 63 had left
ear tinnitus. The hearing threshold, tinnitogram and hearing loss
of participants are shown inTables 1, 2.

THI-CM score and severity

The mean scores of the functional, emotional, and catastrophic
subscales were 20.1 (SD, 11.2), 15.2 (SD, 9.8), and 9.5 (SD, 5.8),
respectively. The mean total score was 44.8 (SD, 24.5). The mean
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Table 1. Hearing levels and psychoacoutics of tinnitus in study sub-
jects

Clinical characteristics and

o Range Mean+SD Cases
tinnitogram
Hearing threshold-right (dBHL)* 7-120 31.8+£23.0 200
Hearing threshold-left (ABHL)* 3-108 31.8+23.0 200
Tinnitus loudness (dBHL) 0-120 4924228 200
Tinnitus pitch (kHz) 0.06-8 3,221+£2,999 200

*Hearing threshold ranged from 0.25-8 kHz.

Table 2. Distribution of study subjects according to degree of hear-
ing loss

Moder- Pro-

Normal  Mild Severe Total
ate foun
Hearing loss-right 109 49 18 16 8 200
Hearing loss-left 105 38 €8 12 12 200
Total 214 87 51 28 20

Table 4. Score of total scale and subscales of THI-CM, THI-CH, THI-
DK, THI original

Scale No.  THI-total Functional ~ Emotional ~Catastrophic
THI-CM 200 44.76+24.50 20.07+11.16 15.21£9.79 9.49+5.81
THI-CH 114 36.33£24.6 17.93x1267 9.93+£9.01 8.47+5.16
THI-DK 49 40.0+223 19.8+133 9.6+8.0 8.5+5.0
THI original 66 24.4+205 11.0+9.7 8.2+84 6.1+45

Values are presented as mean+SD.
THI-CM, Chinese-Mandarin Tinnitus Handicap Inventory; THI-CH, Chinese-
Cantonese THI; THI-DK, Danish THI.

and standard deviation for each item in THI-CM are shown in
Table 3.The mean total score and the subscale scores of THI-CM,
THI-CH, THI-DK, and the original THI, as reported in their re-
spective validation studies, are reported in Table 4. There were
no statistically significant differences between men and women
in any THI-CM score, including total score (P=0.76), functional
subscale score (P=0.61), emotional subscale score (P=1.38), and
catastrophic subscale score (P=1.05). Twenty-four subjects (12%)
had no handicap, 63 subjects (31.5%) had a mild handicap, 48
subjects (24 %) had a moderate handicap, and 65 subjects
(32.5%) had a severe handicap.

Reliability

The external reliability of THI-CM was examined by its test-re-
test reliability. Number of the subjects responded for each ques-
tion at the first and second interview and the Pearson correla-
tions between the first and second responses for each item are
shown in Table 5. The Pearson correlation, between the first and
second scores on the 3 subscales (emotional, functional, and
catastrophic) and between the first and second total score, is
presented in Table 6. The Pearson correlations ranged between
0.62 (item 17, “Do you feel that your Tinnitus has placed stress
on your relationships with members of your family and friends?”’)

Table 3. Mean score and standard deviations for each THI-CM item

ltem Mean£SD
1 Because of your tinnitus, is it difficult for youto con- ~ 1.85+1.53
centrate?
2 Does the loudness of your tinnitus make it difficultto ~ 1.95+1.67
hear people?
3 Does your tinnitus make you angry? 2.16+1.58
4 Does your tinnitus make you feel confused? 2.63+1.61
5 Because of your tinnitus, do you feel desperate? 0.96+1.45
6 Do you complain a great deal about your tinnitus? 2411157
7 Because of your tinnitus, do you have trouble falling ~ 1.97+1.67
asleep at night?
8 Do you feel as though you cannot escape your tinni-  2.39+1.66
tus?
9 Does your tinnitus interfere with your ability to enjoy ~ 1.49+1.63
social activities (dinner, movies)?
10 Because of your tinnitus, do you feel frustrated? 1.32+1.56
11 Because of your tinnitus, do you feel that you have a  1.66+1.65
terrible disease?
12 Does your tinnitus make it difficult for you to enjoy 1.82£1.67
life?
13 Does your tinnitus interfere with your job or house- 1.62+£1.60
hold responsibilities?
14 Because of your tinnitus, do you find that you are of-  1.79£1.60
ten irritable?
15 Because of your tinnitus, is it difficult for you to read?  1.29+1.54
16 Does your tinnitus make you upset? 1.31£1.51
17 Do you feel that your tinnitus has placed stress on 0.81£1.36
your relationship?
18 Do you feel it difficult to focus your attention away 1.36£1.52
from your tinnitus and on other things?
19 Do you feel that you have no control over your tinni- ~ 2.56+1.62
tus?
20 Because of your tinnitus, do you feel tired? 2.03+1.65
21 Because of your tinnitus, do you feel depressed? 1.94+1.65
22 Does your tinnitus make you feel anxious? 2.15+1.50
23 Do you feel that you can no longer cope with your 1.93+1.61
tinnitus?
24 Does your tinnitus get worse when you are under 2.08+1.67
stress?
25 Does your tinnitus make you feel insecure? 1.32+1.56

THI-CM, Chinese-Mandarin Tinnitus Handicap Inventory.

and 1.00 (item 25, “Does your Tinnitus make you feel inse-
cure?”). The Pearson correlations were greater than 0.85 for all
items, except 6, 13, 14, and 17, for which the values ranged be-
tween 0.62 and 0.84. The Pearson correlation was greater than
0.90 for all subscales. The Pearson correlation for the total score
was 0.98. These high Pearson correlation values indicate good
test-retest reliability.

Cronbach’s a for the total score was 0.93. The Cronbach’s a
coefficients for the functional, emotional, and catastrophic sub-
scales were 0.85, 0.87, and 0.78, respectively. The total score and
subscale Cronbach’s a coefficients from the validation studies of
THI-CM, THI-CH, THI-DK, and original THI are given inTable 7.
The THI-CM has good external and internal reliability.
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Table 5. Subjects numbers for answering each question at the first
and the second interview and correlations of THI-CM* (n=40)

Table 7. Internal reliability* of THI-CM, THI-CH, THI-DK, THI original
version

The first interview The second interview

ltem Some- Some- P
) Yes No °, Yes it tailed)

times times
1 14 16 10 16 16 8 0.92 0.00
2 15 15 10 14 18 8 094 0.00
3 9 21 10 10 20 10 0.98 0.00
4 11 11 18 11 16 13 092 0.00
5 28 8 4 29 8 3 0.95 0.00
6 10 18 12 10 21 9 0.74 0.18
7 16 14 10 16 13 1 0.94 0.00
8 13 11 16 13 14 13 091 0.00
9 19 17 4 19 16 5 0.87 0.00
10 24 9 7 24 10 6 098 0.00
11 20 12 8 23 ikl 6 0.86 0.00
12 17 14 9 17 14 9 096 0.00
13 20 12 8 22 12 6 0.84 0.00
14 13 20 7 8 22 10 0.72 0.00
15 21 9 10 19 12 9 0.95 0.00
16 23 12 5 25 10 5 095 0.00
17 31 8 1 32 7 1 0.62 0.00
18 17 16 7 19 15 6 093 0.00
19 9 12 19 10 15 15 0.87 0.00
20 13 15 12 13 17 10 0.88 0.00
21 13 18 9 13 17 10 0.93 0.00
22 12 19 9 10 23 7 085 0.00
23 18 14 8 19 15 6 0.85 0.00
24 13 19 8 13 17 10 0.87 0.00
25 23 14 3 23 14 3 1.00 0.00

THI-CM, Chinese-Mandarin Tinnitus Handicap Inventory.
*Pearson correlation.

Table 6. External reliability* of the three subscales (emotion, function,
catastrophic) and total items of THI-CM (n=40)

Subscales rf P (2-tailed)
Emotion subscale 0.96 0.00
Function subscale 0.96 0.00
Catastrophic subscale 0.92 0.00
Total 0.98 0.00

THI-CM THI-CH THI-DK  THI original
THI total 0.93 0.94 0.93 0.93
Functional subscale 0.85 0.89 0.87 0.86
Emotional subscale 0.87 0.89 0.88 0.87
Catastrophic subscale 0.78 0.64 0.74 0.68

*The internal reliability of THI was assessed using Cronbach alpha coeffi-
cients.

THI-CM, Chinese-Mandarin Tinnitus Handicap Inventory; THI-CH, Chinese-
Cantonese THI; THI-DK, Danish THI.

Table 8. Component matrix of THI-CM

Component
1 2 3

e211 0.813 -0.107

eldd 0.740

ez221 0.733 -0.167

c231 0.715

el161 0.705 -0.142 -0.272
el101 0.687 0.102 -0.253
f121 0.674 0.348 0.162
co)l 0.665 -0.181
f151 0.660

201 0.657 -0.266 0.200
e31 0.646 -0.113 0.261
cl1 0.629 -0.192 -0.294
41 0.618 -0.278 0.211
o1 0.611 0.541

181 0.603 0.176

131 0.595 0.399 0.102
e251 0.588 0.160 -0.493
f241 0.575 -0.109 0.202
c81 0.549 -0.226

c191 0.547 -0.235

e61 0.528 -0.409

el71 0.511 0.202 -0.400
71 0.499 -0.253 0.370
f11 0.496 0.132 0.284
f21 0.386 0.545 0.356

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

THI-CM, Chinese-Mandarin Tinnitus Handicap Inventory.

*External reliability was tested using Pearson correlation. 'Pearson correla-
tion.

Validity

The validity was tested by construct validity. Factor analysis was
used to demonstrate the construct validity. Because the Kaiser-
Meyer-Olkin sampling adequacy was 0.932, the items were con-
sidered acceptable for factor analysis. Principal component ex-
traction was performed during factor analysis. Three factors
(functional, emotional, and catastrophic responses to tinnitus)
represent handicaps related to tinnitus. The eigenvalues for these
factors were 9.7 (Factor 1), 1.6 (Factor 2), and 1.2 (Factor 3).
Factor 1 explained 38.9% of the variance, Factor 2 explained

Extraction method: principal component analysis. 3 components extracted.
THI-CM, Chinese-Mandarin Tinnitus Handicap Inventory.

6.5% of the variance, and Factor 3 explained 5.0% of the vari-
ance. The cumulative variance explained by the 3 factors was
38.9%, 45.4%, and 50.4 %, respectively. Loading scores for each
item, except item 2, indicated almost exclusive loading on Fac-
tor 1. The item 2 (“Does the loudness of your tinnitus make it
difficult to hear people?”) primarily loaded on Factor 2, but also
loaded on Factors 1 and 3 (Table 8). When an additional factor
was added, the eigen values for the factors were 9.7 (Factor 1),
1.6 (Factor 2), 1.2 (Factor 3), and 1.2 (Factor 4). The added fac-
tor explained 4.8% of the variance and the total variance ex-
plained by the 4 factors was 55.2%. A scree plot indicated that
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Scree plot
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Fig. 1. Scree plot of Chinese-Mandarin Tinnitus Handicap Inventory.
The number of eigenvalue almostly reached to ten when one factor
was introduced. However, it decreased dramatically when more than
two factors were introduced.

adding factors would not improve the explanation variance (Fig.
1). Factor analysis indicated THI-CM has a unifactorial structure.

DISCUSSION

THI-CM had good external reliability for the total score and the
subscale scores (total Pearson correlation, 0.98, functional, emo-
tional, and catastrophic Pearson correlations were 0.96, 0.96, and
0.92, respectively). Item 17 demonstrated the lowest degree of
test-retest reliability. THI-CM showed high internal reliability,
which is consistent with the reports for other versions. THI-CM
had the same internal reliability as the original English version
(o, 0.93). THI-CM and THI-CH also had similar internal reliabili-
ty (a, 0.94 for THI-CH). The internal reliability of the functional
(o, 0.85) and emotional (a, 0.87) subscales of THI-CM were sim-
ilar to those of THI-CH (a, 0.89 and a, 0.89, respectively) and
the original THI (a, 0.86 and «, 0.87, respectively). The cata-
strophic subscale had a relatively low degree of internal reliabili-
ty (o, 0.78). However, only 5 items were included in such sub-
scale. The small number of items may explain the relatively low
degree of internal reliability of the catastrophic subscale. The in-
ternal reliability of the catastrophic subscale of THI-CM was
higher than that reported for THI-CH and the original THI ver-
sion (o, 0.64 and a, 0.68, respectively). However, the internal re-
liabilities of THI-DK, the Portuguese version, and the Italian
version were high (o, 0.93, a, 0.929, and o, 0.91, respectively).
Originally, the THI subscales were examined on the basis of
item content (9), rather than factor analysis. To assess the con-
struct validity, the original THI developers used the Beck De-
pression Inventory, Modified Somatic Perception Questionnaire,
and symptom rating scales (9, 31, 32). Weak correlations were
observed between THI and both the Beck Depression Inventory

and Modified Somatic Perception Questionnaire. Significant cor-
relations were observed between THI and symptom rating scales.
The creators of the Portuguese, Italian, and Cantonese versions
of THI evaluated validity by testing correlations between THI
translations and other questionnaires. The Portuguese THI was
correlated to the Beck depression inventory with a Pearson cor-
relation coefficient of 0.68, thus, confirming its validity (24).The
Italian version correlated well with the MOS 36-Item Short Form
Health Survey (SF-36) and the Hospital Anxiety and Depression
Scale (HADS) providing evidence of good construct validity (26,
33, 34). THI-CH scores significantly correlated with the anxiety
and depression scores of the HADS (28). None of these research-
ers used uniform questionnaires to assess the correlations be-
tween THI and other questionnaires or psychoacoustical mea-
sures. Factor analysis of THI-CM yielded similar results to factor
analyses performed on other versions of THI. Factor analysis
demonstrated the unifactorial structure of THI-CM. Adding more
factors did not improve the explanation of variance. Factor anal-
ysis of THI-DK (21), the Italianversion of THI (26), and THI-CH
(28) also revealed unifactorial structures. In the validation study
for THI-DK, researchers stated that the 3 factors only partially
matched the items in the original 3 subscales (21). Factor analy-
sis of the Italian version of THI indicated that the first extracted
factor explained 35.9% of the variance and the second and the
third factors explained 7.8% and 7.5% of the variance, respec-
tively (26). The factor analysis of THI-CH demonstrated that the
first factor explained 41.99% of the total variance and the sec-
ond and the third factors explained 6.87% and 5.87% of the
variance, respectively (28). Factor analysis of the original THI
version done in 2003 indicated that 3 factors could explain
52.8% of the variance and adding more factors contributed lit-
tle to the explanation of variance. Additionally, the majority of
items loaded on the first factor (35). The unifactorial structure of
the original version was demonstrated.

In the draft THI-CM used in the pilot study, some patients had
difficulty interpreting the term “sometimes.” In the final version,
we added an explanation for this term at the beginning of THI-
CM to help patients understand it.

The mean THI-CM total score and subscale scores were higher
than those reported in the THI-CH validation study (Table 4). In
this study, the subjects came from the areas in Southwest China,
while the subjects in the THI-CH validation study came from
Hong Kong. In terms of economic progress, Southwest China
lags behind Hong Kong. Therefore, patients from Southwest
China will not seek treatment unless they feel their tinnitus is
severe. This reluctance to seek treatment may be an explanation
of the observed higher score during THI-CM validation than
that reported for THI-CH.

THI-CM does not appear to be affected by gender. The length
to which the subjects in this study took was about 10 minutes to
complete the questionnaire, and even those subjects with only a
primary school education found it easy to understand. This self-
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administered questionnaire is therefore appropriate for busy
clinics.

In conclusion, the THI-CM version is a reliable measure of
tinnitus-related handicaps. The reliability of THI-CM is in line
with that of the original English version. THI-CM has a unifacto-
rial structure. It is culturally adapted to the Mandarin Chinese-
speaking population, and its total score can be used to evaluate
tinnitus-related handicaps and to assess the effect of tinnitus
treatment and rehabilitation in such population. However, the
subscales of THI-CM are not suitable for assessing tinnitus-relat-
ed handicaps. Tinnitus-related handicaps included many aspects
(irritation, annoyance, concentration, insomnia, etc). It is not pos-
sible to asses all aspects of tinnitus-related handicaps in one
questionnaire. Therefore, additional questionnaires in Mandarin
are still needed to further identify these aspects of tinnitus-relat-
ed handicaps.
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Appendix. Chinese-Mandarin version of Tinnutus Handicap Inventory
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