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Summary: Objective: To evaluate a translated version of the Voice Handicap
Index (VHI) as a diagnostic tool for people with and without a laryngeal pa-
thology, among Hebrew speakers. Study Design: Parallel group design. Meth-
ods: The VHI was translated and adapted to Hebrew. The translated version
was, then, administered to a group of 182 patients with various laryngeal pa-
thologies and a control group of 171 people with no laryngeal pathology.
Based on the participants’ responses to the VHI, statistical analyses were, ini-
tially, performed to assess validity and reliability, and then to evaluate group
differences between the pathological and control groups and among the dif-
ferent pathological groups included in the study. Results: Statistical analyses
showed high reliability values of the Hebrew version of the VHI (overall
Cronbach’s alpha r 5 0.976). Participants’ scores were not affected by their
age (P 5 0.156) or gender (P 5 0.261). The participants in the control group
obtained significantly lower scores on the overall VHI score, as well as on all
three subscale scores, in comparison with the pathological group (P !
0.001). In addition, within the pathological group, patients with neurogenic
pathologies received higher scores than all other pathological groups, whereas
patients with laryngeal inflammation received lower scores than all other
pathological groups (P ! 0.05). Conclusion: The VHI is a powerful tool
for quantifying patients’ perceptions of their voice handicaps, and it main-
tained its power across translation. The VHI was shown to be valuable for
the assessment of speakers with, as well as without laryngeal pathologies.
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INTRODUCTION

Evaluation of voice disorders can be performed
using multiple approaches, which include laryngo-
scopic techniques, such as stroboscopy,1
electromyography,2 imaging techniques,3 aerody-
namic measurements,4 acoustic analyses,5 subjec-
tive listener evaluations,6 and measures of
functional disability that are self-evaluated by the
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speaker.7 Although the importance and clinical val-
ue of the objective and instrumental measures have
been established in numerous studies, there is
a growing body of research and clinical work that
suggests that these measures fail to assess the level
of disability experienced by the speaker as a func-
tion of a voice disorder.8 It was also suggested that
the subjective evaluation of a voice problem, made
by the patient, is dependent on a wide range of pa-
rameters, such as the individual’s overall daily
function, occupation, social interactions, and psy-
chological set.9

Several measures have been developed as instru-
ments for self-evaluation of voice problems. These
measures include, for example, the Voice Symptom
Scale (VoiSS),10 the Voice Related Quality of Life
Measure (V-RQOL),11 the Vocal Performance
Questionnaire (VPQ),12 and the Voice Handicap In-
dex (VHI).7 Of these questionnaires, the VHI was
widely accepted and used for research as well as
for clinical application. Furthermore, the VHI was
acknowledged in 2002 by the Agency of Healthcare
Research and Quality as a reliable and valid
diagnostic tool.13 Since then, the VHI has been
translated and adapted to German,14 Chinese,15

Portuguese,16 and Polish.17 These studies and
others have demonstrated the VHI to reliably quan-
tify the subjective perception of handicap asso-
ciated with the voice problem experienced by the
speaker. Although most studies used the VHI on pa-
tients with various laryngeal pathologies, only two
studies have compared patients with pathologies
with controls.9,16 The primary purpose of this study
was therefore to assess the validity of the Hebrew
version of the VHI. In addition, the secondary pur-
pose of this study was to evaluate quantifiable dif-
ferences in VHI scores among speakers with
different laryngeal pathologies and speakers with-
out voice complaints.

METHODS

Translation and adaptation
The original English version of the VHI7 was

translated from English to Hebrew using a similar
procedure to that performed previously in other lan-
guages.14,16 To that end, four native speakers of He-
brew, who are also highly proficient in written and
spoken English, performed the English-to-Hebrew
translation. Because the VHI is intended for use
by lay persons, the use of professional terminology
was not considered to be desirable. Therefore, it
was decided to use translators who are not profes-
sionally knowledgeable in the field of speech and
voice. This resulted in four different Hebrew work-
ing-versions of the VHI. The four Hebrew versions
were, then, translated back to English by four na-
tive speakers of English, who are also lay persons,
highly proficient in written and spoken Hebrew.
These four retranslated English versions were com-
pared with the original VHI, individually for each
item of the questionnaire. Following this procedure,
a final Hebrew version was obtained, which was
assembled by the items that translated most accu-
rately from English to Hebrew and then back to En-
glish. The final Hebrew version (see Appendix A)
was then presented, along with the original version,
to four English–Hebrew bilingual judges. These
judges confirmed that the final Hebrew version is
comparable with the original English version.

Subjects
After obtaining the approval of our institutional

review board, and an informed consent of all partic-
ipants, a total of 353 speakers (144 men and 209
women), with a minimum age of 16 years, were in-
cluded in this study. Of these participants, 182 were
included in the pathological groups and 171 were
included in the control group. The control group
consisted of nondysphonic persons who were re-
cruited in the Tel-Aviv area. The VHI results of
these persons were included in the study only if
the subjects denied having any history of voice
problems, complaints of voice function, or history
of speech or voice therapy. In contrast, all patients
included in any of the pathological groups had
reported a voice complaint and were examined by
laryngologists in different medical centers in the
Tel-Aviv area.

The participants in the pathological groups were
assigned to the six pathological groups, based on
the diagnoses obtained during the laryngeal exami-
nations. The ‘‘mass lesions’’ group consisted of
patients who were found to have uni- or bilateral
nodules, polyps, cysts, or granulomas. The ‘‘inflam-
mation’’ group consisted of patients who were
Journal of Voice, Vol. 20, No. 2, 2006



320 OFER AMIR ET AL
found to have Reinke’s edema, chronic laryngitis,
swelling of the laryngeal mucosa, and gastroesoph-
ageal reflux (GERD). The ‘‘mucosa irregularity’’
group consisted of patients who were found to have
disturbances or asymmetric mucosal wave patterns,
sulcus vocalis, and superficial vocal fold scar. The
‘‘neurogenic’’ group consisted of patients who were
found to have uni- or bilateral vocal fold paralysis
or paresis and spasmodic dysphonia. The ‘‘func-
tional’’ group consisted of patients who were found
to have a normal structural larynx but hyper- or hy-
pofunctional laryngeal mobility patterns. Finally,
the ‘‘other’’ group consisted of patients who had
different laryngeal pathologies or abnormalities,
which could not be assigned to any of the other
groups. Table 1 presents gender, age, height, and
weight information for each of the experimental
groups.

RESULTS

Group means and standard deviations of the VHI
subscales and total score are presented in Table 2.

The data presented in Table 2 show a consistent
trend of lower values of the total and subscales
scores for the control group, in comparison with
all pathological groups. In addition, the severity rat-
ings of the six pathological groups maintained iden-
tical hierarchy for the three subscales as well as for
the total score.
Journal of Voice, Vol. 20, No. 2, 2006
Separate univariate analyses of variance for the
total score and for the functional, physical, and
emotional subscales revealed a significant main
effect for group [(F6, 347 5 78.99, P ! 0.001),
(F6, 347 5 41.43, P ! 0.001), (F6, 347 5 109.23,
P ! 0.001), and (F6, 347 5 54.36, P ! 0.001), re-
spectively]. Post hoc analyses, using Tukey’s HSD,
revealed a consistent group difference between the
control group and all pathological groups (P !
0.05) for all subscales as well as for the total score.
Significant group differences were also found
among different sets of experimental groups. How-
ever, these differences were not consistent across
the different subscales. Detailed results of the post
hoc analyses, of the three subscales as well as of the
total score, are provided in Appendix B.

To assess the magnitude of the relationship
among the three subscales and total scores, Pearson
correlation coefficients were calculated (Table 3).
Results indicated a moderate-to-strong relationship
among the three subscales, ranging from r 5 0.76
to r 5 0.86.

The reliability of the Hebrew version was exam-
ined, first, by means of Cronbach’s alpha coeffi-
cient. The resulting overall alpha coefficient for
the complete VHI was r 5 0.976. Similarly, Cron-
bach’s alpha coefficients for the functional, physi-
cal, and emotional subscales were r 5 0.939, r 5

0.961, and r 5 0.953, respectively. To evaluate par-
allel forms reliability, each subscale was divided
into two equal parts, similar in content and number
TABLE 1. Gender, Age (years), Height (cm), and Weight (kg) Distribution in the Experimental Groups

Group Gender Age (years) Height (cm) Weight (kg)

Control Male (n 5 69) 39.45 6 14.70 176.32 6 8.34 79.40 6 12.55

Female (n 5 102) 37.25 6 13.55 162.73 6 6.26 62.46 6 14.83
Inflammation Male (n 5 13) 42.23 6 17.04 171.42 6 6.01 79.75 6 16.33

Female (n 5 14) 47.00 6 17.17 162.70 6 7.45 59.6 6 9.71
Other Male (n 5 16) 61.31 6 14.34 173.46 6 6.15 77.79 6 10.30

Female (n 5 12) 51.83 6 14.02 159.78 6 4.76 61.50 6 9.40
Functional Male (n 5 12) 37.82 6 18.26 171.25 6 7.31 70.83 6 14.23

Female (n 5 16) 34.25 6 16.58 161.00 6 5.73 61.93 6 10.64

Mass lesions Male (n 5 17) 41.12 6 13.38 166.88 6 26.45 84.38 6 27.33
Female (n 5 50) 36.68 6 10.93 162.50 6 7.32 64.96 6 18.60

Mucosa irregularity Male (n 5 3) 59.00 6 1.00 164.00 6 5.54 70.00 6 17.32

Female (n 5 9) 38.33 6 14.28 161.33 6 4.64 65.56 6 11.02
Neurogenic Male (n 5 15) 52.00 6 15.20 176.77 6 8.51 78.31 6 12.70

Female (n 5 6) 49.50 6 12.97 160.00 6 9.35 76.60 6 27.44
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TABLE 2. Group Means and Standard Deviations of the VHI Subscales and Total Score

Group Functional Physical Emotional Total

Control 3.06 6 2.90 3.22 6 3.96 1.14 6 2.34 7.55 6 7.55

Inflammation 9.41 6 10.39 10.16 6 10.16 9.41 6 10.67 35.52 6 28.84
Other 10.93 6 8.93 18.07 6 8.91 11.00 6 11.03 40.00 6 24.94
Functional 13.41 6 11.39 21.16 6 11.25 15.54 6 11.95 50.11 6 31.36
Mass lesions 13.52 6 10.00 25.84 6 9.74 16.36 6 10.49 55.72 6 26.94

Mucosa irregularity 14.42 6 4.83 25.92 6 8.08 18.13 6 6.77 58.46 6 15.55
Neurogenic 25.19 6 9.56 28.29 6 8.90 22.55 6 10.94 76.02 6 25.69
of items. Spearman correlation coefficients were
calculated between the similar split versions of
the questionnaire. The resulting correlations for
the functional, physical, and emotional subscales
were r 5 0.889, r 5 0.913, and r 5 0.879,
respectively.

For validation of the questionnaire, all partici-
pants responded to two general questions, regarding
their satisfaction with their voice, in addition to
completing the questionnaire. The first question,
‘‘How much are you troubled by your voice?’’,
was presented to the participants before completing
the questionnaire. Responses for this question were
given on a seven-point scale, where 1 was labeled
‘‘not at all’’ and 7 was labeled ‘‘very much.’’ The
other general question, ‘‘How satisfied are you with
your voice?’’, was presented to the participants af-
ter the completion of the questionnaire. Responses
for this question were given on a 10-point scale,
where 1 was labeled ‘‘completely dissatisfied’’
and 10 was labeled ‘‘highly satisfied.’’ The validity
of the questionnaire was assessed by computing the
Spearman correlation coefficients between the two
general questions and the VHI-Heb total score.
Correlation between the total score and the first
general question was r 5 0.799. Correlation be-
tween the total score and the second general ques-
tion was r 5 20.769. In addition, correlation

TABLE 3. Correlation Matrix for Total Score and
for the Three Subscale Scores for the Voice

Handicap Index

Subscale Functional Physical Emotional Total

Functional – 0.757 0.855 0.919

Physical – – 0.829 0.933
Emotional – – – 0.953
between the two general questions was r 5

20.766.
Finally, responses on the Hebrew version were

found not to be affected by the respondent’s gender
and age. Specifically, no main effect was found for
Gender (F1,332 5 1.387, P 5 0.261); and no signif-
icant correlation was found between the VHI total
score and the respondent’s age (r 5 0.077, P 5

0.156).

DISCUSSION

This study presents an adapted Hebrew version
of the VHI. Before evaluating the differences
among pathological groups and between the patho-
logical and control groups, it was essential to eval-
uate the reliability and validity of this version of the
questionnaire. Results indicated that the adapted
Hebrew version was as reliable as the original ver-
sion.7 In addition, results of the questionnaire
showed high correlation with the two general self-
evaluation questions. These two questions were
constructed such that in one question, higher re-
sponse values represented high satisfaction, where-
as the opposite was true for the other question.
Furthermore, although one question used a 7-point
scale, the other used a 10-point scale. Results indi-
cated that despite these methodological differences,
similar correlation coefficient values were obtained
between these scales and the VHI total score.

The authors of the original VHI reported that
they had to eliminate several items, in the process
of constructing the final version of the question-
naire, because responses to these items differed be-
tween men and women.7 We were therefore
interested to verify that the current version was also
unaffected by gender. This issue is of special
Journal of Voice, Vol. 20, No. 2, 2006



322 OFER AMIR ET AL
interest for languages that use morphology linguis-
tic markers for gender (eg, Hebrew). Results ob-
tained in this study revealed no gender differences
in responding to the adapted Hebrew version,
which is similar to the results obtained in English.

Although most studies in the field compared var-
ious groups of patients with different laryngeal pa-
thologies, our study included a large group of
controls. Data show that people with laryngeal pa-
thologies responded to the VHI with significantly
higher scores than those obtained in the control
group. It was also noted that although overall scores
within the pathological groups ranged between
0 and 120, the control group’s overall scores ranged
between 0 and 37. This result, which is based on
a large group of participants, supports that of the
only other two studies9,16 that compared VHI
scores between dysphonic and control participants.
Thus, our data confirm that the VHI effectively dif-
ferentiates pathological from healthy subjects. It is,
therefore, concluded that high scores on the VHI
are typical only of dysphonic patients, whereas
low scores on the VHI can be obtained in dysphonic
as well as in nondysphonic participants.

The VHI is not intended to distinguish between
different pathological groups, because it is aimed
at quantifying subjective perception of the voice
problem, made by the patient.7 However, our data
present intriguing findings about the relationship
between the laryngeal pathology and subjective
self-evaluation of vocal handicap. Within the six
pathological groups included in this study, a consis-
tent hierarchy of subjective severity of handicap
was obtained, using the overall score as well as
all three subscale scores. For example, the neuro-
genic disorders group always received the highest
scores, and the inflammation group always received
the lowest scores. This result provides support for
the need to view voice disorders as a multidimen-
sional phenomenon. Namely, although the VHI is
intended for measuring subjective self-evaluation
of vocal function, it is also strongly influenced by
the organic nature of the disorder. Thus, although
the VHI differentiates well between pathological
and healthy subjects, it should be interpreted with
caution when administered to different pathological
groups. Furthermore, this shows that the VHI is
useful in complementing other available diagnostic
Journal of Voice, Vol. 20, No. 2, 2006
tools of vocal function. However, implementing
this tool independently might present misleading
results.

CONCLUSION

This study demonstrated that the Hebrew version
of the VHI is valid and reliable for quantifying the
perception of voice handicap of patients with laryn-
geal pathologies. Furthermore, although most previ-
ous studies have limited the use of the VHI to
patients with different pathologies, this study has
shown that this tool can be used both with people
who have or do not have laryngeal pathology or
voice complaints. Combining the results obtained
from this tool with other well-established diagnostic
tools such as stroboscopy, aerodynamic evaluation,
and acoustic analyses provides a multidimensional
perspective on voice disorders and enhances our
capabilities to assess vocal function and voice
production.
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APPENDIX A

VHI (Hebrew Version)—VHI-Heb

APPENDIX B

Results of the post hoc analyses, using Tukey’s
HSD with significance level set at P 5 0.05, per-
formed among the different experimental groups,
for the three VHI subscales and total score.
Journal of Voice, Vol. 20, No. 2, 2006
A. Functional Subscale

Statistical Subset

Group 1 2 3

Control 3.06
Inflammation 9.41
Other 10.93

Functional 13.41
Mass lesions 13.52
Mucosal irregularities 14.42

Neurogenic 25.19
Within subset P values 1.000 0.168 1.000

B. Physical Subscale

Statistical Subset

Group 1 2 3 4

Control 3.33
Inflammation 16.69

Other 18.07
Functional 21.16 21.16
Mass lesions 25.84 25.84
Mucosal irregularities 25.92 25.92

Neurogenic 28.29
Within Subset P values 1.000 0.315 0.243 0.899

C. Emotional Subscale

Statistical Subset

Group 1 2 3 4 5

Control 1.16
Inflammation 9.41

Other 11.00 11.00
Functional 15.54 15.54 15.54
Mass lesions 16.36 16.36 16.36

Mucosal irregularities 18.13 18.13
Neurogenic 22.55
Within subset P values 1.000 0.070 0.167 0.893 0.064

D. Overall VHI-Heb Score

Statistical Subset

Group 1 2 3 4 5

Control 7.55

Inflammation 35.52
Other 40.00 40.00
Functional 50.11 50.11 50.11

Mass lesions 55.72 55.72
Mucosal irregularities 58.46
Neurogenic 76.02

Within subset P values 1.000 0.113 0.067 0.733 1.000
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