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Abstract

Background: The singing voice handicap index (SVHI) was developed to assess voice-related handicaps in singers.

Objectives: The purpose of this study was to evaluate the validity and reliability of a Persian translation of the SVHI (P-SVHI) for
traditional Persian singers.

Methods: A cross-sectional study was performed to translate and validate the P-SVHI using a "forward-backward" procedure. The
questionnaire was administered to 275 traditional Persian singers (168 with a normal voice and 107 with dysphonia) ranging from
16 to 83 years. Content, construct, discriminant, convergent, and face validity, test-retest reliability, internal consistency, and floor
and ceiling effects were assessed.

Results: The 36-item SVHI, translated from the original English by two translators, was completed by 21 traditional Persian singers.
After the face validity was approved, construct validity assessment using factor analysis identified four factors in the P-SVHI with the
exclusion of seven items. The mean score of the 29-item P-SVHI on a 0 -100 scale was 16.9 for healthy subjects and 40.9 for dysphonic
subjects. Discriminant validity confirmed that P-SVHI scores were significantly different between normal and dysphonic singers,
using anindependent sample t-test (P< 0.001). Convergent validity was proven by strong correlations between P-SVHI scores and the
Iowa Patient’s Voice Index (IPVI1, IPVI2, and "IPVI effort" scores of r = 0.58, 0.69, and 0.42, respectively, P < 0.001). Internal consistency
and test-retest reliability were also excellent (Cronbach « = 0.95, average inter-item correlation = 0.40, and intra-class correlation
coefficients using two-way random model with absolute agreement, ICCwo-way random, absolute agreement = 0.69 - 0.95). No floor or ceiling
effects were observed.

Conclusions: The revised 29-item P-SVHI is a valid and reliable tool in differentiating normal and dysphonic Persian traditional
singers.
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1. Background cupational, social, or economic effects (3). Accordingly, a
valid and reliable vocal disorder scale for singers needs to

Itis acknowledged that voice disorders can cause poor  eyaJyate all aspects of handicap and be sensitive to all lev-

quality of life for professional voice users such as singers.
Singers constitute 11.5% of clients of some voice clinics
while representing only 0.02% of the general population
(1). As a working population that relies on voice in their
profession, singers have higher vocal demands and are
more atrisk of developing vocal disorders than the general
population (2).

According to the World Health Organization (WHO),
the handicap resulting from any disability may exert oc-

els of function. A valid and reliable vocal disorder scale for
singers could guide voice service providers to capture dif-
ferent aspects of singers’ voice problems, in particular, to
address specific problems in the treatment process, and
evaluate the effect of management on a voice index over
the therapeutic process.

Persian traditional singing is the original, “popu-
lar” singing style in Iran (4), where “popular” is under-
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stood as “of the people,” perhaps best translated as “folk.”
"Tahrir/Tahreer" is musical ornamentation similar to vi-
brato, produced in this singing style (4). Production of di-
verse Tahrir/Tahreer styles is a delicate and crucial vocal
skill that may be affected by vocal impairment (5). More-
over, since Tahrir/Tahreer production may create uncom-
fortable laryngeal muscle tension, traditional singers may
be more exposed to vocal impairment than many others
(6). Along similar lines, traditional Persian singing codifies
songs according to melodic figures called "Radif." These fig-
ures are transmitted orally across generations. Iran’s tradi-
tional music is based on Radif. The acquisition of these fig-
ures typically requires years of practice (see, for example,
here, making the learning process different from the pro-
cess involved in most other singing styles (6). This learn-
ing process may place traditional Persian singers at greater
risk of voice disorders than others (6).

The singing voice handicap index (SVHI) is a commonly
used measure for clinical purposes, developed and val-
idated by Cohen et al. (7). The Persian translation of
the SVHI (P-SVHI) assesses symptoms commonly reported
to laryngologists and speech-language pathologists by
singers.

The SVHI has been translated into various languages (3,
8-16). The validation of the P-SVHI was previously investi-
gated by Ghaemi et al. (15) in all singing styles. However,
their study did not provide evidence regarding the valid-
ityandreliability of the SVHI for traditional Persian singers
specifically, who comprise a vast majority of singers in Iran.
Moreover, the study did not assess the construct validity to
explore relevant dimensions of the P-SVHI.

2. Objectives

Although Ghaemi et al. study represented an initial
step in assessing singing disruptions in Persian singers
(15), considering traditional singers’ particular vocal de-
mands, the current study aimed to investigate the psycho-
metric properties of SVHI in traditional Persian singers.

3. Methods

3.1. Study Design and Participants

A methodological study was conducted from Septem-
ber 2019 to February 2020 after obtaining approval from
the Research Ethics Committee. A convenience sample of
285 traditional Persian singers (222 males and 63 females)
from 10 music and singing centers in Tehran was recruited
over six months.

Inclusion criteria for all participants were as follows:
having at least four years of singing performance experi-
ence, the age range of 16 to 85 years, and no history of hear-
ing loss or smoking. Participants with the following cri-
teria were excluded from the study: having any forms of
rhinitis or common cold at the time of participation.

3.2. Procedure

3.2.1. Translation

After obtaining permission from the scale developer
(Cohen), cross-cultural adaptation using a “forward-
backward” procedure was applied to translate the original
version of SVHI into Persian according to Beaton et al.
guidelines (17). Two translators, who had an M.Sc. degree
in speech-language pathology, synthesized two initial
translations and resolved any inconsistencies. The synthe-
sized Persian version of the SVHI was then back-translated
into English by two bilingual translators and a native En-
glish speaker unfamiliar with the original English version.
The two back translations were assessed by our expert
committee, including three speech-language pathologists
who compared them to the original version, approved
by the developer. The final P-SVHI was developed after
approval. As the P-SVHI was available, it was unnecessary
to evaluate the face validity. However, the understanding
of the questionnaire was done during the translation
process in the current study.

As the face validity of P-SVHI was previously approved
using the impact score by multiplying frequency and im-
portance (score 4 or 5) ratings for each item in the previous
P-SVH], first, we compared our version with the previous
Persian version. All items were approved by the previous
version after some changes in wording. Face validity eval-
uation was considered a step of cross-cultural adaptation
in ensuring the quality of the P-SVHI. Therefore, in this sec-
tion, we applied our P-SVHI to assess the items’ clarity and
unambiguity using a qualitative process by 21 traditional
singers who were asked to determine ambiguous items
and suggest other sentences in a pilot study if needed. This
section resulted in no change in any of the items.

3.2.2. Data Collection

Subjects completed a demographic questionnaire and
P-SVHI. To evaluate the P-SVHI testretest reliability, 35
healthy and 10 dysphonic singers completed it again in
a seven-day interval. Two clinicians were randomly inter-
viewed with 96 subjects with 0.87 Kappa agreement, and
they rated voice quality separately using the grade, rough-
ness, breathiness, asthenia, and strain (GRBAS) Scale on
three tasks of vowel prolongation, counting to 10, and
reading the rainbow text. The GRBAS Scale was previously
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used with Persian speakers by Hosseinifar et al. (18). Sub-
jects were also asked about their vocal health status within
the pastmonth on a binary scale (with voice problem, with-
out voice problem).

3.3. Measures

3.3.1. Singing Voice Handicap Index

The SVHI comprises 36 questions rated on a five-point
scale from 0 (never) to 4 (always), with Cronbach alpha of
0.97 of the first article. The total score ranges between 0
and 144, with higher scores indicating more voice disabil-
ity (3,7). Sobol et al. reported the cutoff of the original SVHI
as20.35(95% CI:10.6-30.1)(19). In a previous version of the
P-SVHI, the internal consistency was confirmed for Iranian
singers generally (Cronbach o =0.83) (15).

3.3.2. Iowa Patient’s Voice Index

The Iowa Patient’s voice index (IPVI) was developed by
Verdolini et al. cited in Karnell et al. with three times (20).
The first two items, "IPVI1" and "IPVI2," are rated on a O -
6 scale (0 for "no impact" and 6 for "great impact"). The
third item, “IPVI effort,” rates relative vocal effort. On this
scale, 100 indicates comfortable effort, 200 indicates twice
as much effort as comfortable, and so on (20).

3.3.3. Grade, Roughness, Breathiness, Asthenia, and Strain Mea-
surers

The GRBAS is an auditory-perceptual voice assessment
scale that addresses (overall) grade (of vocal dysphonia),
roughness, breathiness, asthenia, and strain (21, 22). Clin-
icians rate these subscales from 0 to 3, in which zero indi-
catesnormal, and 3 implies severely impaired voice quality
(21). The grade score was used to determine the clinicians’
evaluations of subjects’ voices in this study. Samples were
further partitioned into normal (0 scores), slightly, mod-
erately, and severely dysphonic groups (1, 2, and 3 scores,
respectively) based on the GRBAS Scale (23).

3.4. Statistical Analysis

Descriptive statistics were obtained for all variables
with SPSS software ver.16 (SPSS Inc., Chicago, IL). We used
descriptive analysis to calculate the mean =+ SD and linear
regression to assess the correlation between quantitative
variables. There were no missing data. Univariate distribu-
tion of data was used to evaluate normality. Skewness (£ 3)
and kurtosis (£ 8) were applied to evaluate the univariate
normal distribution. The independent-sample t-test was
used to assess the differences between healthy singers and
individuals with a vocal disorder. A one-way analysis of
variance (ANOVA) with Tukey post hoc test was used to as-
sess the difference between different levels of P-SVHI based
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on the GRBAS diagnostic tool. The statistical significance
level was P< 0.05. We followed COSMIN recommendations
to report this study (24).

3.5. Psychometric Analysis

3.5.1. Validity
We assessed face, construct, discriminant, and conver-
gent validity, as follows.

3.5.1.1. Construct Validity

An exploratory factor analysis was employed using
the maximum likelihood method with Promax rotation
(oblique). The extraction of each factor was determined
based on a factor loading of almost 0.31, which was esti-
mated using the following formula:

CV=5152++/(n-2)

Where CV is the number of extractable factors and n is
the sample size (25). The Eigenvalue was considered > 1
(26). The sample size should be more than 200 participants
for factor analysis, according to MacCallum et al. (27). How-
ever, we recruited 285 cases.

Items with communalities less than 0.2 were excluded
from the analysis. Bartlett’s test of sphericity was per-
formed to evaluate the appropriateness of the study sam-
ple. The Kaiser-Meyer-Olkin (KMO) test was also used to as-
sess the data for factor analysis with a cutoff of 0.9 as an
excellent result.

3.5.1.2. Scoring

To facilitate the interpretation of the results and com-
pare them to other studies, we used a linear transforma-
tion to homogenize the scoring of original SVHI scores
with the new P-SVHI using the following formula:

Score in 0 - 100 = ((The obtained raw score-The lowest
possible raw score) [ (The highest possible score - The low-
est possible score)) x 100

The final scoring of this transformation is 0 -100 (28).

3.5.1.3. Discriminant Validity

We used known-group analysis to investigate the clini-
calvalidity of the tool and differences between healthy and
dysphonic singers. Then, we assumed that singers with a
voice disorder would have higher scores on the P-SVHI than
healthy singers. Since the P-SVHI scores showed normal
distribution, an independent sample t-test was used.

The GRBAS was used as a diagnostic tool among 96
participants. No one received the three scores of GRBAS.
Thus, we compared P-SVHI scores to GRBAS scores. A one-
way analysis of variance (ANOVA) assessed statistical differ-
ences in P-SVHI scores across the GRBAS levels.
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3.5.14. Convergent Validity

We expected that if the questionnaire was valid, there
would be a correlation between P-SVHI and IPVI. It was as-
sessed randomly among 179 participants. A Spearman cor-
relation was calculated between the total score and sub-
scale scores of P-SVHI and IPVI test items. A moderate corre-
lation coefficient (r = 0.3) between the relevant scales was
acceptable (29).

3.5.2. Reliability
3.5.2.1. Test-retest Reliability and Internal Consistency Analysis
The reliability of the P-SVHI was determined using
(a) internal consistency with the average inter-item
correlation (AIC) and alpha (30) and (b) testretest
analysis using the intra-class correlation coefficient
(Icctwo-way random, absolute agreement ICCZ.k) (31) USing two-way
random model, with interaction for the absolute agree-
ment between scores (ICC,x) (32). A cutoff of 0.70 was
considered acceptable, a value < 0.8 was considered good,
and a value > 0.9 was considered the evidence of excellent
internal consistency (25). Item internal consistency was
assessed using item and subscale correlation corrected
for overlap, and the Spearman rank correlation coefficient
was used (33); a value of 0.40 was considered acceptable,
and > 0.80 indicated high internal consistency (34). The
ICC,x values < 0.4 showed poor agreement, between
0.4 and 0.75 fair to good agreement, and values > 0.75
excellent agreement (35).

3.5.3. Floor and Ceiling Effects

The distribution of responses was evaluated by assess-
ing potential floor and ceiling effects. These effects were
considered at the lowest (0) and highest (4) scores. A floor
or ceiling effect was present if more than 15% of the respon-
dents indicated the lowest or the highest possible score on
the P-SVHI (36).

4. Results

4.1. Demographic Data

Of 300 traditional singers, 15 were excluded due to ei-
ther rhinitis comorbidity or smoking status. Of all 285 par-
ticipants, we selected 275 traditional singers because 10
persons had outlier data. Therefore, the final analysis was
done among 168 healthy subjects and 107 subjects who ex-
perienced a voice disorder in the last month. The mean &
SD of age was 35.43 +10.7, and the singing experience was
12.06 £ 13.27years. The majority of the subjects (77.9%) were
males. All characteristics are shown in Table 1.

Table 1. Demographic Characteristics of the Sample (N =275)

Characteristics No. (%)
Age(y)
Range16-83 35.45
Gender
Male 216 (78.5)
Female 59 (21.5)
Singing experience (y) 12.06 £13.27
Voice disorder (GRBAS) (n=96)
Yes
Male 38(17.6)
Female 11(18.7)
No
Male 22(10.2)
Female 25(42.4)
Education
Primary school 13(4.6)
Diploma 58(20)
Associate degree 28(9.8)
Bachelors 111(42)
Master 59 (21.5)
Doctorate 6(21)

Abbreviations: GRBAS, grade, roughness, breathiness, asthenia, and strain.

4.2. Validity
4.2.1. Construct Validity

All Skewness values were between =+ 3, and kurtosis val-
ues were between =+ 7. Bartlett’s test of sphericity (x* =
6410.07, P-value < 0.001) and Kaiser-Meyer-Olkin test (KMO
= 0.91) demonstrated the appropriateness of sampling.
The exploratory factor analysis extracted four factors with
eigenvalues > 1.0 (Table 2). None of the items had com-
munalities less than 0.2. Items 3, 7, 8, 13, 15, 19, 20, and
27 were removed from analysis according to the following
method: first, we removed items that loaded on two fac-
tors from EFA one by one if their factor loadings had less
than 0.2 differences and re-run factor analysis to identify
the next item should be removed. Therefore, because the
cross-loadings persisted, other items became candidates
for deletion. Therefore, these items were excluded based
on the EFA results (37). The introducing factors of the final
29-item P-SVHI (Table 2) followed factor 1including 10 items
(5,21,10, 6, 23, 31,14, 26,17, and 24), factor 2 including seven
items (35,34, 36,32, 28, and 33), factor 3 with seven items (2,
4,18,9,1,and 16), and factor 4 including three items (29, 25,
and 30). In the final structure, item 25 was cross-loaded on
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factors 1and 2, but the difference between factor loadings
was more than 0.2. Therefore, item 25 belonged to factor 4.
A similar pattern was also seen in factor loadings of item
31. Therefore, it was considered an item of factor1.

4.2.2. Scoring

We used the linear transformation to score the new P-
SVHL. Since 7 items were eliminated after factor analysis,
the range of the total score of P-SVHI decreased from 0-144
in the original 36-item version to 0 - 100 in the 29-item P-
SVHI. Moreover, the mean 4 SD score was 16.00 + 14.08 for
healthy singers and 40.00 =+ 17.05 for singers with a voice
disorder. After performing the linear transformation, the
scoring of the 29-item P-SVHIwas transferred from 0-144 to
0-100. The mean = SD total score was 26.26 % 19.87. There-
fore,in a 0 -100 scoring, healthy subjects obtained a lower
mean score than the dysphonic participants (16.9 vs. 40.9).

4.2.3. Discriminant Validity

The means =+ SD of P-SVHI scores were statistically dif-
ferent between healthy (16.90 + 14.9) and dysphonic (40.9
+17.60) singers (P-value < 0.001) (Figure 1).

In a further approach, we randomly used the GRBAS
Scale among 96 participants to discriminate between the
total P-SVHI and GRBAS scores. A significant difference be-
tween the P-SVHI total and three levels of GRBAS scores was
observed using one-way ANOVA (F=92.2, P < 0.000). The P-
SVHI total score was 18.3 ==10.1in singers with normal voice
(GRBAS=0),39.2 7.2 insingers with slight voice problems
(GRBAS =1), and 58.8 & 7.3 in singers with moderate voice
problems (GRBAS =2). The Tukey post hoc test revealed that
these significant differences were related to all levels of the
GRBAS Scale (P-values 0 < 0.001) (Figure 2).

4.2.4. Convergent Validity

The correlations between the P-SVHI total score and
IPVI1, IPVI2, and "IPVI effort" scores were r = 0.52, 0.48, and
0.33, respectively. The correlation between IPVI items and
all P-SVHI subscales ranged from r = 0.30 to 0.62, as shown
in Table 3.

4.3. Reliability
4.3.1. Test-retest Reliability and Internal Consistency Analysis
The average inter-item correlation (AIC) was 0.4, and
Cronbach’s alpha was 0.95 for the total scale. Test-
retest analysis using the intra-class correlation coefficient
(ICC,x) ranged from low (0.69) to high (0.95) (Table 4).
The ICC, ¢ value for the total score was 0.97 (P < 0.001).
The lowest ICC, ¢ was 0.69, and the greatest was 0.95. Cor-
rected total item correlation was calculated for each item,
ranging from 0.69 to 0.95. Therefore, all remaining 29
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items met the acceptance criteria (ICC,x > 0.4) and were
retained in the new P-SVHI.

4.4. Floor and Ceiling Effects
The total floor and ceiling factor effects were 7% and 0%,
respectively.

5. Discussion

Because of particular voice demands, specific tools
should be used to evaluate potential occupational hand-
icaps in singers (7). In the current study, the psychomet-
ric properties of the P-SVHI, with a focus on factor analysis,
were investigated in traditional Persian singers. We found
that the 29-item P-SVHI is valid and reliable for traditional
Persian singers.

Concerning the demographic features of subjects,
there was a significant difference between the number of
male and female subjects. One reason may be that in Iran,
female singers are only allowed to perform in public in
choir groups, and they are not allowed to perform as solo
singers unless for female audiences.

Investigating the constructvalidity of the original SVHI
in English, Cohen et al. (2007 and 2009) performed Princi-
pal Component Analysis (PCA) by the quartimax and vari-
max methods to assess the potential subscales of the SVHI
and then develop the short form of the SVHI Scale (7, 38). It
yielded a different number of constructs. One of the signif-
icant issues of Cohen et al. studies is the rotation method
applied in EPA (7, 38). By considering the essential asso-
ciation between given factors and an inter-correlation be-
tween factors extracted, oblique rotation is preferred over
varimax and quatrimax. Accordingly, we used the Promax
method as one of the most potent ways to rotate X and
Y axes with a non-orthogonal angle to get a proper struc-
ture of the items. Another issue that needs to be addressed
in Cohen et al.’s study is that they used principal compo-
nent analysis. Once the concept underlying a question-
naire such as SVHI is extracted into various items, the maxi-
mum likelihood method seems to be the proper method of
performing explanatory factor analysis (EFA). At the same
time, PCA is used when some factors define the central con-
cept of an index (34). However, these differences may be
related to either the method of EFA running or applied ro-
tation. In addition, based on the formula presented in the
construct validity section, we used the > 0.3 value as a cut-
off point to extract factors through the EFA, while Cohen et
al. study considered a threshold of 0.4 for factor loading
instead of 0.30. Thus, extracting only one factor by Cohen
et al. (7,38) compared to four factors extracted by the cur-
rent study might be related to the cutoff they chose. More-
over, Cohen et al. omitted 26 items of the original 36 items,
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Table 2. Factor Structure of P-SVHI Using Maximum Likelihood Method with Promax Rotation (Oblique)*

Factors

Items

1 2 3 4
22 I have difficulty staying on the pitch when I sing. 0.79
20 I have trouble controlling the raspiness in my voice. 0.76
5 My ability to sing varies day to day. 0.75
21 I have trouble singing loudly. 0.68
10 I am unable to use my "high voice." 0.63
6 My voice "gives out" on me while I am singing. 0.61
23 I feel anxious about my singing. 0.58
31 Iam unsure of what will come out when I sing. 0.56 0.31
14 I have had to eliminate certain songs from my singing/performances. 0.52
26 My voice quality is inconsistent. 0.50
17 I have trouble making my voice do what I want it to. 0.50
24 My singing sounds forced. 036
35 My singing makes me feel incompetent. 0.98
34 I feel left out of the music scene because of my voice. 0.88
36 I have to cancel performances, singing engagements, rehearsals, or practices. 0.75
32 I feel something is missing in my life because of my inability to sing. 0.62
28 My singing makes me feel handicapped. 0.52
33 I am worried my singing problems will cause me to lose money. 0.50
1 I get nervous before I sing because of my singing problems. 036
2 My voice cracks and breaks. 0.84
4 People ask, "what is wrong with your voice?" when I sing. 0.79
12 My speaking voice is not normal. 0.58
18 I have to "push it" to produce my voice when singing. 0.55
9 Iam embarrassed by my singing. 0.53
1 It takes a lot of effort to sing. 038
16 My singing voice is never normal. 0.37
29 My singing voice tires easily. 0.72
25 My speaking voice is hoarse after I sing. 0.30 0.55
30 I feel pain, tickling, or choking when I sing. 0.40
% of 44.5 0.06 0.05 0.04
variance
Eigenvalue 12.93 1.85 140 1.08

2 Extraction method: Maximum likelihood. Rotation method: Promax with Kaiser normalization. Items 25 and 31 had more than 0.2 differences between their factor
loadings. So, it is accepted that item 25 belongs to factor 4, and item 31 belongs to factor 1.

including items 2, 3, 4, 5, 8, 9, 11, 12, 13, 14, 16, 19, 20 - 28,
30, and 33-36 considering consensus comments, items be-
ing loaded on two factors, presence of low item-total cor-
relation, presence of low factor loading, and floor effects
lower than 0.5. In the current study, items 3, 7, 8, 13, 15, 19,
and 27 were omitted after Promax oblique rotation, five of
which were also deleted by Cohen et al. in their next arti-

cle (38). An oblique rotation allows a degree of correlation
between the factors to improve the inter-item correlations
within the factors. Cross-loading of seven items on two fac-
tors reduced the items from 36 to 29 items. Therefore, we
obtained a new version of P-SVHI with 29 items that seemed
appropriate to traditional singers.

We converted the total score of all these studies into a
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SVHI TOTAL SCORE

145
125
105
85
65
45

25 16.9

-15 Healthy

Vocally disordered

Figure 1. Difference between SVHI scores of healthy and dysphonic singers

P-SVHI SCORES IN GRBAS LEVELS

145
125
105
85
64

45

25 183

: ]

s GRBAS-0

GRBAS-1

GRBAS-2

Figure 2. Average P-SVHI score according to different levels of GRBAS score

0 - 100 score so the results would be comparable to ours.
The mean score for healthy singers in the current study was
16.90 on the P-SVHI score, range 0 -100, which is similar to
the results of healthy singers in Sobol et al., in which 729
healthy singers pooled from different languages had an av-
erage score of 14.10 on a 0 -100 scale (19). The mean P-SVHI
score, range 0 -100, in healthy singers in the current study
(16.9) also is similar to the results previously reported by
Ghaemi et al. (15). The mean = SD scores of the SVHI were
reported in Spanish (voice disorder patients vs. healthy
group: 61.46 £ 30.50 vs. 28.43 £ 18.58) (13), Korean (dys-
phonic vocalist group vs. normal vocalist group: 70.63 £+
33.90vs.19.84 £ 12.84)(16), Kannada (voice problem group
vs. normal group: 61.05 £ 20.57 vs. 19.81 &= 10.74) (9), Per-
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sian (voice disorder patients vs. healthy group: 68.75 +
10.02 vs. 18.0 £ 2.65) (15), and Turkish (pathology group vs.
healthy group: 53.6 & 28.9 vs. 21.8 £ 18.5) (11). Also, the P-
SVHI score (0-100) for dysphonic subjects in our study was
40.9, which is more than the results for an Italian version in
which dysphonic signers scored 31.68 (converted to 0-100),
suggesting that voice disorder in our traditional singers is
more than that in other style singers. In the Italian ver-
sion, the mean = SD scores of SVHI in the normal group
of singers and vocal fold abnormality group were 29.26 +
25.72 and 45.62 =+ 27.95, respectively.

There was a significant and moderate correlation be-
tween P-SVHI and IPVI scores, implying that singers with
higher IPVI scores had higher P-SVHI scores. Similar results
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Table 3. Correlations Between P-SVHI Total and Subscale Scores and IPVI Items *

IPVI Factor1 Factor 2 Factor3 Factor 4 P-SVHI Total Score
IPVI1 0.52 0.54 0.45 0.43 0.56
IPVI2 0.48 0.62 0.51 0.40 0.57
1PVI effort 033 0.44 0.43 030 0.40
? All correlation coefficients were significant at a level P < 0.001.

Table 4. Test-retest Reliability and Internal Consistency of P-SVHI Subscales
Subscales of P-SVHI Corrected Total-Item Correlation Cronbach o Cronbach « If Item Deleted ICCyx
Factor1 0.51-0.69 0.90 0.89-0.90 0.83-0.94
Factor 2 0.55-0.78 0.86 0.82-0.85 0.82-0.86
Factor 3 0.38-0.66 0.82 0.76-0.77 0.78-0.84
Factor 4 0.58-0.71 0.79 0.55-0.62 0.63-0.77
Total 0.45-0.76 0.95 0.95-0.95 0.69-0.95

were shown in the Korean version of SVHI, in which Lee et
al. reported that the correlation coefficient between the
SVHI score and IPVI's first item was 0.52 for normal vocal-
ists and 0.78 for dysphonic vocalists (16). As the IPVI re-
flects the singers’ perception of the quality of their singing
voice, we logically expected to observe the relationship be-
tween the voice quality and all the subscales of the SVHI.

Robust test-retest reliability was also shown for the 29-
item P-SVHIwith a high value of ICC, x (0.63-0.95). Internal
consistency was confirmed through a Cronbach alpha co-
efficient and average inter-item correlation, similar to the
previous version in the Ghaemi et al. study (Cronbach o =
0.83) (15).

Our study found no floor or ceiling effects for the P-
SVHI total score. If floor and ceiling effects are present for
a questionnaire, they may influence the tool’s responsive-
ness; as a result, it cannot identify singers’ improvement
and deterioration beyond the extreme ends of the scales.
Therefore, the lack of floor or ceiling effects in our study
reflects the reliability of the P-SVHI.

5.1. Limitations

One of the limitations of the current study was that
only an auditory perceptual examination was performed
to distinguish between healthy and dysphonic singers.
Therefore, to better distinguish between healthy and dis-
ordered people, we suggest a comprehensive laryngeal ex-
amination performed by a laryngologist. Besides, another
limitation of the current study is that only traditional Per-
sian singers were included. Thus, to better understand vo-
cal handicaps in Persian singing styles, investigating the
psychometric features of the P-SVHI in different singing
styles is proposed. Moreover, to better understand the ef-

fect of various vocal pathologies on vocal handicap, the
current study researchers suggest that participants be cat-
egorized based on different voice disabilities.

5.2. Conclusions

This study showed that the revised 29-item P-SVHI is
a valid, reliable, and sensitive tool for measuring voice-
induced handicaps for traditional Persian singers with
four subscales. Also, factor analysis showed that this ques-
tionnaire could capture different aspects of vocal hand-
icaps with acceptable divergent and convergent valid-
ity. This P-SVHI version is an excellent questionnaire to
discriminate between healthy and dysphonic traditional
singers. This scale also showed high internal consistency
and good test-retest reliability.
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