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Introduction has been shown to be more sensitive to changes

following rehabilitation than a self-rated ques-
There has been increasing interest amoripnnaire (Jakes et al., 1985). Open-ended
healthcare providers in quantifying the adversapproaches, however, may generally be more
consequences of disease states. A number difficult to administer, and the analysis and
self-report measures, e.g. Quality-of-Life quesgnterpretation of the results may be more
tionnaires, have been developed to assess temanding than those collected using self-rated
impact of disease on the general well-being afuestionnaires. The Tinnitus Handicap Inven-
patients (Dimsdale & Baum, 1995). Howevertory (THI) (Newman et al., 1996) was developed
different diseases are associated with specific serve as a possible functional outcome
physiological and psychological symptoms, antheasure in pre-post treatment paradigms, with
disorder-specific measures are needed (Finlaie reduction in self-perceived handicap as the
1997). Several attempts have been made desired outcome. Until now, no tinnitus-specific
measure the impact of tinnitus on quality of life guestionnaire has been available in the Danish
including the Tinnitus Reaction Questionnairéanguage. The primary purpose of the present
(Wilson et al., 1991), Hallam’s Tinnitus Ques-sstudy was therefore to investigate whether a
tionnaire (Hallam et al., 1988), and the Tinnitu®anish translation of the THI (THI-DK) is a
Handicap Questionnaire (Kuk et al.,, 1990)eliable and valid measure of tinnitus-related
Open-ended approaches such as the Tinnitpeoblems in Danish tinnitus sufferers. Secondly,
Problem Questionnaire (Sanchez & Stephenthe study could serve as a general cross-cultural
1997) have also been used, and such an approaeiidation of the construct in question.
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Materialsand methods

Translation procedure

The THI (Newmanet al., 1996) consistsof a
total of 25 items and 3 subscalesa functional
subscalg(THI-Functional) (12 items), an emo-
tional subscal€ THI-Emotional)(8 items),anda
catastrophic response subscale (THI-Cata-
strophic) (5 items). The original versionof the
THI (THI-US) wastranslatednto Danish(THI-
DK) usinga translation-backranslationmethod
(Bradley,1994).After theinitial translationinto
Danish, a fluent English-speakingpersonwho
was ignorant of the original version back-
translatedhis versioninto English.Thewording
of individual itemswasthenadjustedbasedn a
comparisonof the original and the back-trans-
latedversion.Possiblaesponset eachitemare
“no”, “sometimes”or “yes”. A “no” responsés
awardedO points, a “sometimes” response 2
points, and a “yes” response4 points. Total
scoresare calculatedfor the THI-Total scaleas
well asthethreesubscales.

Subjecs

The final versionof the THI-DK was adminis-
tered to 50 tinnitus patients (37 males, 12
femalesaged22to 79 years)recruitedconsecu-
tively at the Departmentsf Otorhinolaryngol-
ogy andAudiology AarhusUniversity Hospitals
afterreceivingoto-neurologicahndaudiological
evaluations.All patientssuffered from severe
continuousuni- or bilateraltinnitus with a mean
duration of 5.2 years (range 6 monthsto 26
years,median3.1years).

Assesmentof tinnitus severity

Tinnitus severity was assessedy asking the

patientsto completethreevisualanaloguescales
(VAS) measuring(1) the perceivedoudnesof

their tinnitus (Tinnitus Loudness)(2) the per-

ceivedannoyanceassociatedvith their tinnitus

(Tinnitus Annoyance),and (3) the perceived
degreeof attentionconsumedby their tinnitus

(Tinnitus Attention). The VAS scalesconsisted
of 100-mmlines with endpointsanchoredwith

as total absenceand maximumof (1) tinnitus

loudness, (2) annoyance,and (3) attention,
respectively. Additional tinnitus severity
measuresincluded: (4) the duration of their

tinnitus, (5) perceiveddegreeof sleepinterrup-
tion, (6) hyperacusig(7) vertigo,and(8) otalgia.
Psychoacoustimeasurementmcluded:(9) tin-
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nitus loudnessmatch, and (10) tinnitus pitch
match.

Additional measues

The patients were also askedto complete a
Danishtranslationof (11) the Tinnitus Coping
Style Questionnaire(TCSQ) (Budd & Pugh,
1995),which assessete copingstyleof tinnitus
sufferers The TCSQconsistf threesubscales:
(1) Maladaptive coping, (2) Effective coping,
and (3) Passive coping. Internal reliability
coefficients of the subscales(1. r=0 89; 2.
r =0.81, and 3. r =0.50) were comparableto
thoseof the original Englishversion(0.92;0.83;
0.67). Additional measuresncluded: (12) The
State-Trait Anxiety Inventory (STAI) (Spiel-
bergeretal., 1977),whichmeasurebothanxiety
asa generaltrait andthe here-and-nowevel of
perceivedanxiety, (13) Beck’s Depressionin-
ventory(BDI) (Becketal.,1961),(14)theSocial
Support Questionnaire(SSQ) (Sarasonet al.,
1988), which measureshe degreeof perceived
socialsupportfrom spousefamily, friends,and
others,and (15) the EysenckPersonalityQues-
tionnaire (EPQ) (Eysenck& Eysenck,1963),
which consistsof four subscales(1) Extrover-
sion/introversion(2) Neuroticism,(3) Psychoti-
cism,and(4) aLie subscalewhich measurethe
tendencyof a personto respondin a “socially
desirable’way.

Results

Table | summarizeghe endorsementatesfor
eachof the 25 itemsfor the Danishtranslation
(THI-DK) andtheoriginalversion(THI-US). As
seentheendorsementatesfor a“Yes” response
rangedfrom 4% to 53%, for a “Sometimes”
response25-63% .andfor a“No” response]l0—
67%. The scorerangesof the THI-US version
were 8-63%, 11-49%, and 19-64%, respec-
tively. Genderdifferencesin perceivedtinnitus
handicapwere examinedusing t-tests for in-
dependentsamples.As was the casefor the
original version,no significanteffectsof gender,
ageor hearinglosswereobservedp < 0.05).

Internal consistencyreliability

Item-total correlationsand the internal consis-
tencyreliability coefficients(Cronbach’salpha)
were calculatedfor the THI-Total scaleandthe
three subscalesseparately.ltem-total correla-
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Tablel. Endorsementatesand item-total correlations* of the Danishtranslation(THI-DK) andthe original

versionof the TinnitusHandicaplnventory(THI-US)**

Endorsementates(%)
Item-Total
Item Yes Sometimes No correlation
The purposeof the scaleis to identify the problemsyour tinnitus may be causingyou. Check “Yes”,
“Sometimes”,or “no” for eachquestion.Do not skip a question.
1F Becauseof your tinnitus,is it difficult for you to 27 (24) 55(49) 18(27) 0.68(0.70)
concentrate?
2F Doesthe loudnesof your tinnitus makeit difficult to 16 (35) 39 (35) 45(30) 0.39(0.22)
hearpeople?
3E Doesyour tinnitus makeyou angry? 10(20) 43(38) 47 (42) 0.52(0.54)
4F Doesyour tinnitus makeyou feel confused? 14 (18) 33(25) 51(57) 0.59(0.64)
5C Becauseof your tinnitus, do you feel desperate? 12(17) 41(25) 47 (58) 0.68(0.54)
6E Do you complaina greatdealaboutyour tinnitus? 6 (17) 25(26) 69 (57) 0.43(0.63)
7F Becauseof your tinnitus, do you havetroublefalling 29 (24) 27 (38) 45(38) 0.24(0.48)
asleepat night?
8C Do you feel asthoughyou cannotescapeyour tinnitus? 51 (60) 39 (20) 10(20) 0.53(0.55)
9F Doesyour tinnitus interferewith your ability to enjoy 33(8) 33 (29) 33(63) 0.67(0.61)
socialactivities (dinner,movies)?
10E Becauseof your tinnitus, do you feel frustrated? 20(29) 53(37) 27(34) 0.71(0.77)
11C Becausef your tinnitus, do you feel thatyou havea 14 (14) 25(23) 61(63) 0.53(0.48)
terrible disease?
12F Doesyourtinnitusmakeit difficult for youto enjoylife? 16(12) 43 (26) 39(62) 0.78(0.69)
13F Doesyour tinnitus interferewith your job or household 31 (10) 37 (32) 31(58) 0.76(0.56)
responsibilities?
14F Becauseof your tinnitus, do you find thatyou areoften 20 (22) 43(32) 37 (46) 0.70(0.69)
irritable?
15F Becauseof your tinnitus, is it difficult for you to read? 20 (20) 27 (29) 49 (51) 0.52(0.48)
16E Doesyour tinnitus makeyou upset? 16 (25) 63(38) 20(37) 0.79(0.76)
17E Do you feel thatyour tinnitus hasplacedstresson your 12 (26) 33(20) 55(54) 0.70(0.53)
relationship?
18F Doyoufeelit difficult to focusyourattentionawayfrom 16 (15) 45 (42) 37(43) 0.67(0.69)
your tinnitus and on otherthings?
19C Do youfeelthatyou haveno controloveryourtinnitus? 45 (63) 31 (18) 25(19) 0.29(0.48)
20F Becauseof your tinnitus, do you feel tired? 43 (18) 25(23) 33(59) 0.70(0.58)
21E Becauseof your tinnitus, do you feel depressed? 12 (18) 45(26) 39(56) 0.70(0.63)
22E Doesyour tinnitus makeyou feel anxious? 4(25) 27(28) 65(49) 0.66(0.54)
23C Do you feel thatyou canno longercopewith your 4(11) 37(40) 59(49) 0.58(0.59)
tinnitus?
24F Doesyourtinnitusgetworsewhenyou areunderstress?53 (43) 25 (25) 22(32) 0.16(0.49)
25E Doesyour tinnitus makeyou feel insecure? 14 (16) 27 (20) 59(64) 0.65(0.47)

* F representtemsincludedin the Functionalsubscalek, itemsincludedin the EmotionalsubscaleandC,

itemsincludedin the Catastrophigesponseubscale**
original (THI-US) versionarelisted in parentheses.

tions for the THI-DK-Total and the THI-US-
Total scalesare given in Table I. Cronbach’s
alpha coefficientsand the range of item-total
correlationsfor the THI-DK and THI-US are
givenin Tablell. The reliability coefficientsof
the THI-DK were comparablgo or higherthan
those found for the original version, ranging
from 0.93t0 0.74.As canbeseenn Tablell, the
rangesof item-total correlationsfor the THI-

Endorsementatesanditem-total correlationsof the

Total and subscaleof the THI-DK were also
comparablego thoseof the THI-US. As seenin

Tablelll, the meanscoresof the Danishversion
weregenerallyhigherthanthoseof the original
versionfor the THI-Total scaleand THI-Func-
tional subscaleThe scorerangesof the Danish
translation,however,were comparableo those
of the THI-US. As seenin Table IV, the
correlationsamongthe total- and subscalesf
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Tablell. Reliability coefficientsCronbach’salpha) of
original version(THI-US)

the Danishtranslation of the THI (THI-DK) and the

THI-DK THI-US
THI-DK (alpha)  THI-US (alpha) (Item-total) (Item-total)
THI-total (25 items) 0.93 0.93 0.16-0.79 0.22-0.77
Functional(12 items) 0.87 0.86 0.22-0.72 0.27-0.76
Emotional (8 items) 0.88 0.87 0.52-0.83 0.56-0.82
Catastrophid5 items) 0.74 0.68 0.42-0.54 0.42-0.48

Tablelll. Meanscoreq+SD)andrangeof scoresof thetotal THI scaleandsubscalesfthe Danishtranslation

(THI-DK) andthe original version(THI-US)

THI-Total Functional Emotional Catastrophic
THI-DK (mean)(n=49) 40.0+22.3 19.8+13.3 9.6+ 8.0 8.5+5.0
THI-US (mean)(n = 66) 24.4+ 20.5 11.0+9.7 8.2+8.4 6.1+4.5
THI-DK (range)(n=49) 4-82 0-44 0-26 0-18
THI-US (range)(n = 66) 0-92 0-44 0-32 0-18

TablelV. Pearsonproduct-momentorrelationsamongTHI total and subscale®f the Danish(THI-DK) and

the original (THI-US) version

THI-Total Functional Emotional Catastrophic
THI-Total DK (US) 1.00(1.00) - - -
FunctionalDK (US) 0.95(0.92) 1.00(1.00) - -
EmotionalDK (US) 0.94(0.93) 0.82(0.75) 1.00(1.00) -
Catastrophi©K (US) 0.82(0.89) 0.67(0.65) 0.74(0.78) 1.00(1.00)

the THI-DK werecomparabldo the correlations
found amongthe scoresof the subscale®f the
original (THI-US) version.

Constuct validity

Table V summarizesthe correlations among
scoreson the THI-DK and tinnitus severity,
tinnitus coping, psychological distress, and
personalityquestionnairemeasuresAs can be
seen, significant correlations were observed
betweenthe THI-Total and subscalesndtinni-

tus severity measuresof Tinnitus loudness,
annoyanceandattention.Moderatecorrelations
were also found betweenTHI-Total scoresand
tinnitus symptomsof hyperacusisand otalgia.
Low, non-significantorrelationsverefoundfor

tinnitus pitch. High to moderatecorrelations
were found betweenTHI-Total scoresand the
tinnitus coping style measuref Maladaptive
andPassiveCoping.No correlationsverefound

between THI scores and Effective Coping.
Significantcorrelationswere also seenbetween
THI total andsubscalescoresandthe psycholo-
gical distress measuresof depression(BDI),

anxiety (STAI), and neuroticism(EPQ-neuroti-
cism). Though inverse correlationswere seen
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betweenTHI and social supportscores(SSQ),
extraversionEPQ-Extraversion)andage,none
of these reachedstatistical significance (p <
0.05).

Confirmatory factor analysis

A confirmatoryfactoranalysisvasconductedo
test whetherthe data could confirm the latent
variables representedby the Functional (F),
Emotional (E), and Catastrophic(C) subscales
of theoriginal versionof the THI. Thedatawere
analysedusing a principal componentsfactor
analysiswith varimax rotation. First, a three-
factor solutionwasexaminedo testwhetherthe
resultswere comparableto the subscalesro-
posed by Newman et al. (1996). To ensure
distinct subscalesthe difference betweenthe
highestand the secondhighestfactor loadings
hadto exceed.20to beretainedn theanalysis.
In the three-factorsolution, eight items loaded
on more than one factor, with the remaining
three factors consistingof 9, 5 and 3 items,
respectively.The resultsare givenin Table VI.
Also in Table VI it can be seenthat the three
factors only partially representitems of the
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Table V. Pearsonproduct-momentorrelations amongscoreson THI-DK and tinnitus severitymeasures,
psychologicaldistress,and scoreson personalityquestionnaires

n=49 THI-Total Functional Emotional Catastrophic
Tinnitus LoudnesgVAS) 0.43** 0.31** 0.31** 0.56**
Tinnitus Annoyance(VAS) 0.52** 0.39** 0.43** 0.61**
Tinnitus Attention (VAS) 0.43** 0.33* 0.43** 0.44**
Tinnitus duration(mths) —0.05 0.05 —0.06 —0.20
Sleepdisturbance* 0.13 0.34* 0.05 0.18
Hyperacusi% 0.30* 0.17 0.27 0.35*
Vertiga® 0.19 0.22 0.08 0.17
Otalgid 0.28* 0.35* 0.21 0.23
Tinnitus Loudnesgmatch 0.15 0.08 0.17 0.18
Tinnitus Pitch match 0.27 0.30 0.24 0.11
TCSQ(Maldative coping) 0.86** 0.77* 0.86** 0.70**
TCSQ (Effective coping) 0.05 0.15 —0.03 -0.13
TCSQ(Passivecoping) 0.39* 0.43** 0.36* 0.20
Depressior(BDI) 0.73** 0.70** 0.68** 0.60**
StateAnxiety (STAI) 0.73** 0.68** 0.70** 0.63**
Trait Anxiety (STAI) 0.55** 0.51** 0.56** 0.41**
EPQ(Extraversion) -0.13 -0.11 —-0.16 —-0.04
EPQ(Neuroticism) 0.55** 0.50** 0.56** 0.40**
EPQ (Psychoticism) 0.11 0.06 0.16 0.10
EPQ(Lying) —0.05 0.08 -0.11 —0.01
SocialSupport -0.18 —0.06 —-0.22 -0.22
Age (yrs) -0.14 -0.20 -0.18 -0.13

& Non-parametrigSpearman’Rho) correlations* p < .05,** p < .01.

original three subscalesAn additional factor
analysis, using eigenvaluesgreaterthan 1 as
criterion, yielded sevenfactors, with the first
explaining 18.5%, and the remaining factors
15.2, 10.4, 10.3, 10.1, 5.8 and 5.7% of the
variance(datanot shown).

Discussion

The resultsof the presentinvestigationdemon-
strate that the Danish translation of the THI
(THI-DK) has a good internal consistency
reliability for the total scale (« =0.93), which
is identical to the internal reliability of the
original version. Internal reliabilities of the
Functional, Emotional, and Catastrophic re-
sponsesubscalesare adequate(o = 0.87, 0.88,
and0.74)andsimilar or higherthanthoseof the
original version.The lower alphacoefficientof
the Catastrophidkesponssubscalés dueto the
smallernumberof itemsconstitutingthis dimen-
sion. The high intercorrelationsfound between
the subscaleof the THI were similar to those
found for the original version of the question-
naire. This finding could questionwhetherthe
subscalesrepresentthree distinct, underlying
latentvariables,andit shouldbe notedthat the

constructionof the three subscalef the THI
was not basedon a factor analysisbut on an
examinationof the contentof eachitem (New-
manetal., 1996).Theresultsof ourconfirmatory
factor analysisseemto confirm this suspicion,
insofaras8 out of the 25 itemsloadedon more
than one factor, and the items loading on the
remaining 3 factors only partially represented
the subscalessuggestedby Newman et al.
(1996). Another problemmay be the useof the
term “sometimes”. This responseformat is
vague, and the patientsmay have difficulties
understandingt. Greater precision could per-
haps have been achievedhad a more precise
formatbeenusede.g.aspecificnumberof times
aweek.

As wasobservedor the original version,the
Danishtranslationof the THI doesnot appeato
be affectedby age,genderpor hearingloss.Only
low, non-significant correlations were found
betweenTHI scoresand subjectiveratedloud-
ness(0.18to 0.08)andpitch (0.30t0 0.11).The
correspondingesultsfor theoriginal versionare
(0.24 to 0.20) and (0.18 to 0.06), respectively.
Our resultsshowedmoderateo strongrelation-
ships between the THI and depressionas
measuredby the BDI. Thesefindings are in
concordancevith previousreportsof a relation-

ScandinaviarAudiology Bol 29 mo 1 EbOO



42

R Zachariaeet al.

TableVI. Theresultsof the 3-factorsolutionof the 25 itemsof the Danishtranslation(THI-DK) of the Tinnitus

HandicapInventory(THI)?

Factor
Scale Item 1 2 3
E 6 Do youcomplaina greatdealaboutyour tinnitus? 0.76
C 11 Becausef yourtinnitus,doyoufeel thatyou haveaterrible disease? 0.75
E 16  Doesyour tinnitus makeyou upset? 0.68
F 12  Doesyourtinnitus makeit difficult for you to enjoylife? 0.68
E 10  Becauseof your tinnitus, do you feel frustrated? 0.67
E 22  Doesyour tinnitus makeyou feel anxious? 0.63
E 3 Doesyour tinnitus makeyou angry? 0.62
E 21  Becauseof yourtinnitus, do you feel depressed? 0.59
C 5  Becausef your tinnitus, do you feel desperate? 0.59
F 14  Becauseof yourtinnitus, do you find thatyou are oftenirritable? 0.54
F 18 Do youfeelit difficult to focusyour attentionawayfrom your 0.54
tinnitus?
E 25  Doesyour tinnitus makeyou feel insecure? 0.78
F 15 Becausef your tinnitus,is it difficult for youto read? 0.71
F 4 Doesyour tinnitus makeyou feel confused? 0.65
F 1 Becausef yourtinnitus,is it difficult for you to concentrate? 0.60
F 24 Doesyour tinnitus getworsewhenyou areunderstress? 0.58
F 20 Becauseof your tinnitus, do you feel tired? 0.56
F 9  Doesyourtinnitusinterferewith yourability to enjoysocialactivities? 0.55
E 17 Do youfeelthatyour tinnitus hasplacedstresson your relationship? 0.54
F 13  Doesyour tinnitus interferewith your job or household 0.52
responsibilities?
F 2 Doestheloudnesof your tinnitus makeit difficult to hearpeople? 0.51
C 23 Do you feel thatyou canno longercopewith your tinnitus? 0.38
C 8 Do you feel asthoughyou cannotescapeyour tinnitus? 0.80
C 19 Do you feel thatyou haveno control overyour tinnitus? 0.76
F 7  Becausef yourtinnitus,do you havetroublefalling asleepat night? 0.37

* F = Functionalsubscale E = Emotional subscaleC = Catastrophicsubscaleltems for which the factor
loadingsmetthe criterion of the differencebetweerthe highestandthe second-highedtctorloading>.20are

underlined.

ship betweendepressionand tinnitus severity
(Kuk etal.,1990;Katonetal., 1993).In contrast,
only a weak relationship between THI and
depressionvasobservedor theoriginal version.
This differencebetweerthe Danishandoriginal

samplemay be explainedby the higherdepres-
sionscoreg7.9+ 6.6)andthehighermeanTHI-

Total scoreq40.0+ 22.3)of the Danishsample,
comparedto the original US sample (BDI:

5.9+ 5.7; THI-Total: 24.4+ 20.5).In a recent
study,Anderssor& McKenna(1998)foundaU-

shapedrelation betweenthe BDI and tinnitus
parametersandinterpretedheresultsaccording
to adiathesisstresamodelin which avulnerable
personmight developtinnitus distresgollowing

a comparativelylow degreeof tinnitus while a
more stress-toleranpersonmight bear higher
degreesof tinnitus before seekinghelp. Such
differencesin samplecharacteristicsould per-
hapsexplain the differencefound betweenthe
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Danishandthe original versionof the THI with
respecto associationbetweenTHI| anddepres-
sion.

Strong to moderate correlations were also
observedbetweenthe THI and the other ques-
tionnairesmeasuringpsychologicabistresse.g.
state-andtrait anxiety,asmeasuredy the STAI,
and neuroticism, as measuredby the EPQ.
Similar correlations were generally observed
for THI-Total scoresand scoreson the three
subscalesagain suggestingthat the subscales
may not necessarily measure three distinct
factors. The validity of the THI as a general
measuref tinnitus-relatedistressseemshow-
ever,to be supportedby our findings of strong
correlationsbetweenthe THI and maladaptive
coping style, as well as by the absenceof
correlations between the THI and effective
copingas measuredy the TCSQ. The absence
of correlationsbetweenthe THI and the Lie
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subscaleof the EPQ suggesthat the cognitive,
emotional and social consequencesf tinnitus
measuredby the THI are not sensitive to
differencesn socialdesirability,furthersupport-
ing the reliability and validity of the question-
naireasa generalmeasureof distress.

We found no significantcorrelationsbetween
the THI andthe durationof tinnitus. This could
suggesthatwhile chronictinnitus suffereramay
be unableto adaptto their symptoms,longer
duration, on the other hand, may not be
associateavith anincreasén theadverseeffects
on daily living. Social support is generally
thoughtto functionasa “buffer” againstdistress
associatedvith diseasgCohen& Wills, 1985),
and previous investigations have found less
marital cohesionto be associatedvith a greater
tinnitus-relatedole dysfunction(Sullivanetal.,
1994).1t is thereforesurprisingthat only weak,
non-significantorrelationsverefound between
the THI and perceived social support. Our
findingsarein agreementvith previousreports
(Erlandssonet al., 1992) and suggestthat the
quality of perceivedsocial supportis only of
minor importance to self-perceived tinnitus
handicap.

In conclusionwe havedemonstratedhatthe
Danish translationof the THI seemsto be a
reliable and valid generalmeasureof tinnitus-
related distress.With respectto the subscales,
our datasuggesthat the items of the subscales
includedin the original versionof the THI may
notrepresentlistinctunderlyinglatentvariables,
and further studies using the THI and other
similar measuresre neededto clarify whether
specifictinnitus distressmeasuresanbe identi-
fied. Our data, however,suggestthat the total
scoreof the THI can be usedto quantify the
impactof tinnitus on daily living andserveasa
valid outcomemeasurén theclinical settingand
in treatmentor rehabilitation studies, where
reduction in self-perceived handicap is the
desiredoutcome.
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