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Background: The voice handicap index (VHI) is one of the most utilized instruments for measuring a patient s self-assessment
of voice severity. The VHI has been translated into several languages, but not in Thai.

Objective: To examine the psychometric properties of a Thai translation of the voice Handicap Index (VHI) and assess the
applicability in the screening diagnosis.

Material and Method: After receiving permission from the American Speech Language Hearing Association (ASHA), the
original VHI had been translated and adapted to Thai by forward and backward standard translation. Eighty-five patients
with voice disorders, divided in four groups according to the etiology of the diseases (neurogenic, structural, functional,
and inflammatory), and 30 asymptomatic subjects were included in the present study. Internal consistency was analyzed
through Cronbach's o coefficient. For the VHI test-retest reliability analysis, the Thai VHI was completed twice by 22 patients
and assessed through the intraclass correlation coefficient. For clinical validity evaluation, the VHI scores from the
pathological group were compared with the control group and compared among the four different pathological groups. The
cutoff point for distinguishing the normal from the patient group was assessed by ROC analysis. Effects of age and gender
on VHI scores were also evaluated.

Results: The Thai VHI showed a significant high internal consistency and test-retest reliability (Cronbach’s o. = 0.96 and
r =0.843, respectively). Mann-Whitney U test was used to compare the control group and pathological groups and revealed
significant difference in total scores and its three domains scores (p<0.001). ROC analysis demonstrated that a VHI score
of 13 should be considered the threshold for revealing the impact of quality of life in voice disorder patients. Age and gender
were not affect the VHI scores in both control and patient groups.

Conclusion: The Thai VHI has high reliability and validity. The Thai version of VHI is considered to be a self-assessment

tool for the severity of voice disorders in Thai patients.
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Clinical assessment of dysphonic patient
requires integration of many variables. Similar voice
problem affects individuals unequally in physical,
functional, emotional, or social aspects. Objective
evaluations such as physical examination, perceptual,
and acoustic analysis are important information but
cannot evaluate the impacts on quality of life?.

Nowadays, the evaluation of impairment or
disability is emphasized as recommended by the
European Laryngological Society in approaching these
voice disorder patients®. The Voice Handicap Index
(VHI), Voice-Related Quality of Life (V-RQOL),
Voice Symptom Scale, and VHI-10 are commonly
used in many voice centers*?. The VHI, proposed
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by Jacobson, is one of the most common instruments
used to evaluate self-perceived voice problem. Its
30 questions assess all aspects of psychosocial impact
of'voice disorder and include three domains, emotional,
functional, and physical. Each domain contains
10 items. Each item has a five-point scale ranging from
0 to 4 (never to always). Therefore, the total score
ranges from 0 to 120. The V-RQOL is a 10-questions
instrument divided into two domains, social-emotional
(4 items), and physical functioning (6 items). Total raw
scores range from 10 to 50 and have to be calculated
using an algorithm to a standardize scale of 0 to 100,
where higher scores indicate higher quality of life®.
Some study found that the VHI and V-RQOL are highly
correlated; however, they suggested that the two
instruments are not interchangeable for individuals
by using scores from conversion equation®.

The VHI questionnaire has been translated
and adapted to native cultures in several languages®-2".
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It has reliable results for voice assessment and for the
pre- and post-treatment follow-up®*?®. Even if it is the
most frequent published voice questionnaire in the
literature, there are not diverse translations in East
Asian countries, which have a different sense of
languages and cultures compared with European and
Middle-East countries®*-?®. Therefore, the aims of
the present study were to develop the Thai version of
the VHI and its clinical application in patients with
dysphonia.

Material and Method
Development of Thai VHI

The present study was approved by the
Institutional Review Board of the Royal Thai Army
Medical Department and Ethical Committee. This
study also requested and got permission from the
American Speech Language Hearing Association
(ASHA). The original English version of the VHI
was translated by forward-backward translation
technique. First, the English version of the VHI was
translated into Thai by two Thai bilingual experienced
phoneticians, independently of each other and the
items with divergent translations were discussed until
a consensus was reached regarding the translation. The
questionnaires were back-translated into English by
the Translation Unit, Faculty of Arts, Chulalongkorn
University and compared with the original items by
a qualified professional translator familiar with
American English and Thai. The Thai version of the
VHI was then pilot-tested with 30 Thai subjects,
15 voice disorder patients, and 15 normal people.
Subsequently, the VHI was adapted according
to their suggestions after reviewing the pilot data.
The final Thai version of VHI is presented in the
appendices.

Participants

Patients with voice disorders visiting the
Voice Clinic at Phramongkutklao Hospital, Bangkok,
Thailand, were invited to participate in the study
after given consents. The patients were divided in
four groups according to the etiology of the disease
by otolaryngologists. The patients were categorized
on the telescopic or laryngeal videostroboscopic
findings into neurogenic, structural, inflammatory, and
functional group. The neurogenic group included vocal
fold palsy, spasmodic dysphonia, and Parkinson’s
disease. The structural group included vocal fold
lesions, such as vocal polyps, nodules, laryngeal
carcinoma. The inflammatory group included laryngitis
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either caused by infection or laryngopharyngeal reflux.
Finally, the functional group included muscle tension
dysphonia and hypokinetic dysphonia.

The control group composed of normal
adults participated in the study. These subjects were
collected from persons accompanying the voice
disorder patients, those attending the ENT department
for reasons other than voice disorder, and clinical staff
members. The subjects in the control group reported
no history of voice complaints or treatment for a
voice disorder on the day of assessment or for at least
one month before the study date.

Validation

The Thai VHI was validated using content
validity that was assessed by five independent,
experienced, and bilingual Otolaryngologists in
Phramongkutklao Hospital. They judged all items of
the final Thai version for language and cultural
appropriateness as being completely relevant to the
purpose for which it was meant. Content validity was
determined by Index of Item-Objectives Concordance
(I100).

For the VHI clinical validity assessment, the
VH total scores and its three subscales scores obtained
from the four groups of the patients (neurogenic,
structural, inflammatory, and functional) were
compared with the normal control group.

Reliability

The Thai VHI was administered to the voice-
disordered group and the control group, given a full
chance to fill them up independently without any
assistance.

The internal consistency of the Thai VHI was
analyzed through Cronbach’s alpha coefficient. A value
greater than 0.7 was considered as satisfactory and a
value greater than 0.8 was considered as “good”, and
greater than 0.9 was “excellent”. To confirm the internal
consistency of the Thai VHI, using the Spearman rank
correlation coefficient, a correlation was done between
the score of each domain and the total VHI score as
well as the score of each domain and its individual
items.

For the VHI test-retest reliability analysis, the
Thai VHI was completed by the patients. The subjects
answered the Thai VHI twice with an interval of
approximately two weeks. The test-retest reliability
was assessed by estimating the intraclass correlation
coefficient (ICC) for the total VHI, as well as for
the separate domain scores. Systematic differences
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between test and retest were analyzed with Wilcoxon’s
sign rank test.

In the present study, for evaluation of the
ability of VHI to distinguish the normal and pathology
group, Mann-Whitney U test was used for comparison
between the control and the patient groups and among
the different pathological groups (the non-parametric
data). The VHI scores obtained in male and female
patients were also compared by Mann-Whitney U test.
Finally, the correlation between VHI scores and age
were assessed by Spearman correlation coefficient.
A p-value <0.05 was considered as statistically
significant. The Stata/MP12 statistical software was
used for all statistical analysis.

Results

Eighty-five patients included in the present
study (39 males and 46 females) with mean age of
51 years (range 18-86 years). The patients were
divided into four groups according to the etiology of
the diseases. The distributions of these disorders
among the study group were demonstrated in Table 1.

The control group consisting of 30 Thai
normal adults participated in the study. The mean age
of the control group was 31 years (range 22-63 years).
There were eight males and 22 females.

All of the subjects completed the VHI without
any need of assistance. The time required to fill in the
questionnaire was approximately 10 to 15 minutes.

Table 1. Demographic factors of the participants

The mean VHI score derived from the controls and
the patients were reported in Table 2. The average
physical domain score was higher than average scores
in the functional and emotional domains. There was
statistically significant difference between the patients
and the control groups, in both overall VHI score and
each of'the functional, physical, and emotional domains
scores separately (p<0.001). For the total and three
domain scores of the four pathological groups, the
functional dysphonia group scored highest, followed
by the neurogenic, structural, and inflammatory groups.

Internal consistency analysis

The overall estimated internal consistency of
the total VHI for the patients was excellent (o = 0.96)
while for the three domains, functional, physical, and
emotional, the internal consistency were 0.892, 0.917,
and 0.925 respectively. In the control group, the
internal consistency was satisfactory for the overall
score (o = 0.72), while it ranged from 0.733 to 0.742
for the three domains.

The estimated correlation coefficient between
the score of each domain and the total VHI score was
significantly high (r = 0.94, 0.95, and 0.94 for the
functional, physical, and emotional, respectively)
(Table 3). At the same time, there was a highly
significant correlation between the score of each
domain and its individual item scores (ranged from
r = 0.708-0.921, except for F10 item in functional

Total (n) Male (n) Female (n) Mean age + SD (range) (year)
Control group 30 8 22 30.63+9.25 (22-63)
Patient group 85 39 46 50.59£15.24 (18-86)
Neurogenic cause 15 6 9 53.33+£13.21 (38-86)
Structural cause 32 21 11 49.66%17.89 (20-78)
Inflammatory cause 34 8 26 48.97+£13.45 (18-75)
Functional cause 4 4 - 61.50£12.50 (43-70)

Table 2. A summary of the median score for the functional, physical, and emotional domains and overall score in the four
different groups of dysphonic patients and in the control group

Groups Functional Physical Emotional Total
median (P,.,P_,) median (P,,P._)) median (P,.,P_.) median (P,.,P_,)
Control group 2(1,3) 2(0,3) 0(0,1) 4(2,6)
Patient group 17 (8,22)* 21 (14,28)* 12 (6,20)* 46 (32,67)*
Neurogenic cause 21(13,27) 22 (17,29) 16 (6,23) 67 (43,82)
Structural cause 18.5 (10,22) 23 (18,30) 16.5 (7,24) 57.5(37.5,72)
Inflammatory cause 10.5 (5,18) 16.5 (8,23) 9(3,13) 34.5(22,53)
Functional cause 21(13,28) 23.5(16,33.5) 22 (12,32) 69 (41,93.5)
* Significant difference p<0.001 between patient and control group
J Med Assoc Thai Vol. 98 No. 12 2015 1201



domain that had correlation coefficient (r) = 0.050).
These demonstrated the high reliability of each domain
and individual items.

Test-retest reliability analysis

Twenty-two patients completed the VHI
twice over a period of two weeks. The mean VHI score
in the retest condition was higher than mean score in
the first test but there was no statistically significant
difference. Good test-retest reliability was found for
the total scores as well as for the three separate domain
scores (Table 4).

Base on the ROC scores, Fig. 1 showed
that the good discrimination between the control
and patient group, giving an area of 0.9757. The
cutoff point, at which total VHI sensitivity reached
its maximal value (91.76%) at the highest level
of specificity (96.67%), was assumed to be 13. This
represented that in 100 patients with voice pathologies,
91.76 would have a positive result while among the
100 normal subjects and 96.67 would have a negative
VHI test.

The effect of age had no statistically
significant correlation to either the individual domain
scores or the overall VHI scores. For gender, the mean
VHI score in male patients was 53.10, and 47.83 in
females. Although males had higher VHI scores than
females, the effect of gender was not statistically
significant (Mann-Whitney U test, p-value ranged
from 0.23 to 0.95).

Table 3. Spearman rank correlation coefficient between
the score of each domain and total voice handicap
index (VHI) score

Domain Total Functional Physical
Total - - -
Functional 0.941* - -
Physical 0.950%* 0.848* -
Emotional 0.942* 0.853* 0.853*

* Significant correlation at the 0.01 level
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Fig.1  ROC analysis curve of sensitivity and specificity

by controls versus patients.

The content validity for the present study was
very good by the IOC >0.8. The clinical validity of
Thai VHI to identify the control group from the four
pathologic groups of patients was reported in Table 5.
A significant difference was found between the total
and three domain scores of the control group and each
four voice disorder groups. No statistically significant
difference was found when the scores were compared
among four pathologic groups. Although the VHI
cannot distinguish or identify specific diseases, the
inflammatory group showed significantly lower scores
than those found in the neurogenic and structural
dysphonia group.

Discussion

The present study aimed to assess the
psychometric properties and application of the
Thai VHI to use as the screening tool for voice
dysfunction and evaluation of the functional and
the psychosocial impact in various voice disorders.
The VHI scores, both total and subscale scores, of
the four groups of patients (neurogenic, structural,
inflammatory, and functional causes) were compared
with the scores of the control group with no vocal
pathologies.

Table 4. Test-retest VHI score in the patients (Wilcoxon’s sign rank test)

Before After p-value 1cC p-value

median (P,,P_.) median (P,,P..)
Functional 15.5 (6,23) 18.5 (8,23) 0.364 0.885 <0.001
Physical 17.5 (14,25) 20 (14,27) 0.271 0.836 <0.001
Emotional 11 (6,19) 12.5(6,22) 0.840 0.756 <0.001
Total 43 (26,68) 47.5 (36,69) 0.588 0.843 <0.001

ICC = intraclass correlation coefficient
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Table 5. Comparison between VHI scores of the control group and the four different groups of patients (Mann-Whitney

U test)

Compared groups Total VHI Functional VHI Physical VHI Emotional VHI
Control vs. neurogenic <0.001* <0.001* <0.001* <0.001*
Control vs. structural <0.001* <0.001* <0.001* <0.001*
Control vs. inflammatory <0.001* <0.001* <0.001* <0.001*
Control vs. functional 0.001%* 0.001%* 0.001%* <0.001*
Neurogenic vs. structural 0.501 0.361 0.873 0.927
Neurogenic vs. inflammatory 0.005%* 0.011* 0.019* 0.027%*
Neurogenic vs. functional 0.484 0.881 0.920 0.394
Structural vs. inflammatory 0.004* 0.013* 0.008* 0.010%*
Structural vs. functional 0.465 0.496 0.801 0.290
Inflammatory vs. functional 0.074 0.105 0.160 0.032%*

* Significant difference

The results showed high reliability of VHI
questionnaire by revealing the strong internal
consistency with high Cronbach’s a coefficient for total
scores in patient group and control group (0.96 and
0.72 respectively) including across the P, E, and F
domain in both groups (ranging from 0.733 to 0.925).
High correlations were found between each three
subdomains as well as between the subdomains and
the total scores (Table 3). These mean that all of the
subscales can represent the existence of the result.
Test-retest reliability also had high intraclass correlation
coefficient both total score and subscale score (Table 4).
These levels of reliability were corresponded with the
previous studies by Jacobson et al and other studies
using other languages®1220:27,

Data from the present study reveals that the
VHI is a sensitive tool to identify patients with voice
disorders. The total VHI and its three domains in
patient groups had significantly higher than the control
groups, which agree with several studies!'"'%!?. The
applicability of the VHI as the screening questionnaire
for voice dysfunction was also investigated. The
result indicates that a VHI cutoff point of 13 should be
used to identify patients with voice-related problems
from non-significant voice problem ones. This value
gives the best sensitivity of 91.76 with the best
specificity of 96.67, which is one of the best sensitivity
and specificity obtained compared with the previous
literature. This cutoff point of 13 is closed to the
results reported by Niebudek-Bogusz et al® and
Grissel et al®” in the Polish and German version who
reported the cutoff points at 12 and from Moradi et al®?
with the cutoff point 14.5 among Persian speakers.
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Another value postulated by Van Gogh et al®? found
that level of 15 points should indicate the borderline
of the VHI test. These values had some difference
from the cutoff score of 19 from Norwegian version,
reported by Karlsen et al®® that that value included
approximately 95% of the patients and 10% of the
controls. Ohlsson and Dotevall®® used 20 points as a
cutoff score for Swedish VHI, giving a sensitivity of
77% and a specificity of 87%. It should be emphasized
that these cutoff levels differ considerably from the
original value of 30 by Jacobson et al which is the
upper limit of the range assumed clinically to be
corresponding to ‘mild voice impairment’.

For domain analysis, in patient group,
physical domain scores were found to be higher than
functional and emotional domain scores. This finding
is in agreement with previous report(%-122530  The
explanation may be that the patients can perceive
the deteriorations of physical symptoms in daily life
easier than functional or emotional issues. In this
circumstance, they might understand more about
items of the physical subset than the others. The mean
score from the emotional domain was the lowest
similar to the mentioned researches. Some example of
lower score was from E 6 question “Because of my
voice, | fell handicapped”. From the viewpoint of
most Thai people, they do not value the voice disorder
as the handicap.

According to the type of voice disorder, the
functional dysphonia group had the highest VHI scores,
followed by neurogenic, structural, and inflammatory
group. This was in agreement with Xu et al®® and
Taguchi et al®” from Mandarin China and Japan. This
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finding suggested that functional dysphonia patients
had more functional and emotional-psychological
impact in their daily life. This should be the indication
for treatment of this group to give them more
psychological concern to get satisfactory treatment
outcome. Nevertheless, others report!1%14253) found
that neurogenic group especially glottal insufficiency
patients had the highest scores. Those patients
considered that they had great disturbance in quality
of life from severe breathiness and difficulty speaking.
However, from the present study, no significance
difference in VHI score was found between the
functional dysphonia and neurogenic group. Although
the significant differences in the scores were found in
neurogenic and inflammatory group, and in functional
and inflammatory group, overall findings suggest
that only VHI scores cannot distinguish among these
four different pathological groups.

From the present study, in the voice disorder
group and control group, age, and gender were not
correlated to the total VHI score and to the three
subscales (F, P, and E) which were in accordance to
some past reports!2?12839 These results indicate that
both Thai men and women with voice disorders, their
quality of life are also affected. Even in languages
that use morphology linguistic marker for gender
e.g., [talian language, there is no gender difference in
VHI scores from that result®®. There were some
studies reported that females scored higher than
males!>?739 (the statistical data were not shown in
most studies) which were explained by greater voice
demand in females and lower level of hyaluronic acid
in superficial layer of lamina propria than males®¢3".
For the age variable, although the subjects in the control
group in the present study were not age matched to
the voice disorder group, the effect of age did not
influent the VHI scores in both groups.

The advantage of VHI is that all aspects of
functional, physical, and emotional domain are
assessed. The patients can score the restriction of their
social activities, perception of their own voice mental
state. The physicians can get information and start
conventional treatments from each aspect. In case of
patient with high emotional subscore, the counseling
can be direct introduced to decrease psychological
burden.

Conclusion

The Thai VHI has good reliability and validity
and suitable tool for evaluating the impact on quality
of life in voice disorder patients. It can be easily
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administered and gives the additional information on
difference aspects of the burden. The value of 13 in
the total score should be considered as a threshold
for voice handicap in Thai patients.

What is already known on this topic?

The VHI is one of the most common
instruments used to objectify self-perceived voice
problem. Its 30 questions are decided to assess all
aspects of psychosocial impact of voice disorder
include three domains, emotional, functional, and
physical domain. The VHI questionnaire has been
translated and adapted to native cultures in several
languages because of its reliable results for voice
assessment and for the pre and post treatment
follow-up. However, there are no diverse translations
into the East Asian countries which have different
languages and cultures compared to the European
countries.

What this study adds?

The Thai version of the VHI was developed
and its clinical application in patients with dysphonia
was applied. According to the type of voice disorder,
the functional dysphonia group had the highest
VHI scores, followed by neurogenic, structural, and
inflammatory group. This should be the indication
for treatment to get satisfactory outcome and the
counseling can be directly introduced to decrease
psychological burden.
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Appendix 1. Voice handicap index
VOICE HANDICAP INDEX

Name: Date:

These are statements that many people have used to describe their voices and the effects of their voices on their lives.

Circle the response that indicates how frequently you have the same experience.

0 - never 1 - almost never

Part I-F
My voice makes it difficult for people to hear me.
People have difficulty understanding me in a noisy room.

My family has difficulty hearing me when I call them throughout the house.

I use the phone less often than I would like to.
I tend to avoid groups of people because of my voice.

I speak with friends, neighbors, or relatives less often because of my voice.
People ask me to repeat myself when speaking face-to-face.

My voice difficulties restrict my personal and social life.
I feel left out of conversations because of my voice.
My voice problem causes me to lose income.

Part I1-P

I run out of air when I talk.

The sound of my voice varies throughout the day.
People ask, “What’s wrong with your voice?”
My voice sounds creaky and dry.

I feel as though I have to strain to produce voice.
The clarity of my voice is unpredictable.

I try to change my voice to sound different.

I use a great deal of effort to speak.

My voice is worse in the evening.

My voice “gives out” on me in the middle of speaking.

Part I1I-E

I am tense when talking to others because of my voice.
People seem irritated with my voice.

I find other people don’t understand my voice problem.
My voice problem upsets me.

I am less outgoing because of my voice problem.

My voice makes me feels handicapped.

I feel annoyed when people ask me to repeat.

I feel embarrassed when people ask me to repeat.

My voice makes me feel incompetent.

I am ashamed of my voice problem.
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2 - sometimes 3 - almost always

4 - always
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Appendix 2. Thai version of voice handicap index
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