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Discriminative and predictive ability for screening
the Korean dysphonic patients using self-reported

questionnaires

Yeon Woo Lee, Geun Hyo Kim

Department of Otorhinolaryngology-Head and Neck Surgery and Biomedical Research Institute, Pusan National University Hospital, Busan, Korea

Purpose: The purpose of this study was to verify the discriminative and predictive abilities of
the Korean versions of the Voice Handicap Index (K-VHI), Voice-Related Quality of Life (K-
VRQOL), and Voice Catastrophization Index (K-VCI) for dysphonia screening.

Methods: A total of 132 and 244 subjects in the control and case groups, respectively, com-
pleted the K-VHI, K-VRQOL, and K-VCI. Using the different types of questionnaires, we tried
to verify whether age, symptom duration, type of diagnosis, and gender affected the results,
and analyzed the cut-off points for screening dysphonic patients.

Results: The mean scores of questionnaires were not affected by factors such as age, symp-
tom duration, type of diagnosis, or gender. All questionnaires showed a significant correla-
tion with one another. The mean K-VHI and K-VCI scores of the case group were significantly
higher than those of the control group. The mean K-VRQOL score of the case group was sig-
nificantly lower than that of the control group. The cut-off points for the K-VHI, K-VRQOL,
and K-VCl were 12.1, 91, and 6.1, respectively. The data showed relatively high sensitivity,
specificity, and area under the curve values at each cut-off point (above 0.9), indicating ex-
cellent accuracy and a high power of discrimination.

Conclusions: The cut-off points identified in our study for the K-VHI, K-VRQOL, and K-VCI
for distinguishing patients with voice disorders from the control group can be used as criteria
to screen for Korean dysphonic patients.
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INTRODUCTION

Voice disorders impair patients’ quality of life (QOL) [1]. Various voice evaluation tools
have been introduced and used; of these, self-reported questionnaires on voice disor-
ders provide insights into why patients with similar voice disorders experience different
levels of QOL-related decrements and thus, assess the impact of voice disorders on QOL
[2-5]. Patients with dysphonia may lose time from work, seek disability claims, and uti-
lize health care resources, thus exacerbating societal economic hardships and decreas-
ing productivity [1]. Considering these problems, it is essential to determine the com-
plete impact resulting from the disability in patients with voice disorders [6,7]. A num-
ber of self-reported questionnaires have been developed, including, the Voice Handicap
Index (VHI) [5], the VHI-10 [8], and the Voice-Related Quality of Life (VRQOL) [9]. The
VHI and VRQOL are reported to valid tools to assess the QOL and have been translated
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into multiple languages [10-17].

Recently, there have been many studies on the effects of
speech problems on catastrophization and QOL, as well as
the relationship among them [18]. Catastrophization is a phe-
nomenon of cognitive distortion frequently associated with
anxiety and depressive disorders, and is characterized by con-
cern, fear, and inability to divert attention from pain [19,20]. It
relates to the patients’ inner world, thoughts, and beliefs;
whereas QOL relates to the outer world and general well-be-
ing in different aspects of life, including environmental inter
actions. More specifically, catastrophization is distinct from
QOL, handicap, or disability which relates to aspects of the
patient’s outer life. Patients with voice disorders were found to
have a higher prevalence of depression, anxiety, personality,
and other psychiatric disorders [18,21-23]. Although the con-
cepts of QOL and catastrophization may be different, individ-
uals who catastrophize tend to have poorer QOL and higher
levels of disability than those who do not [18]. Shoffel-Ha-
vakuk et al. developed the Voice Catastrophization Index
(VCI) based on the Pain Catastrophizing Scale [18,24], and
verified its validity and reliability for estimating catastrophiza-
tion in patients with voice disorders.

Many studies report that the three questionnaires are valid
tools [9,18,25]. However, the validity and reliability of self-re-
ported questionnaires do not predict the accuracy of diagno-
sis, case identification, risky behaviors, the patients’ inner
world (e.g., catastrophization), or QOL. Some studies have
emphasized the diagnostic capability of the VHI in clinical
practice and its ability to differentiate dysphonic from normal
voices [5,6,26]. Other studies have evaluated self-reported
questionnaires as a screening tool to identify dysphonic voices
[27,28]. Contrary to studies which use the VHI and VRQOL,
studies on the diagnostic capability of the VCI are lacking.
Most importantly, there are no studies which analyze the di-
agnostic capability of the VCI in Korean dysphonic patients.
Combined, the diagnostic capability of the three question-
naires is able to verify the effect of a voice disorder on a pa-
tient’s outer (QOL) and inner (catastrophization) life.

In terms of the diagnostic capabilities of self-reported ques-
tionnaires, it is important to analyze their sensitivity (the pro-
portion of patients with the disease who have a positive test),
specificity (the proportion of patients without the disease who
have a negative test), and the cut-off point for differentiating
dysphonic from normal voice. In the present study, we evalu-
ated and compared three questionnaires (K-VHI, K-VRQOL,
and K-VCI) to [1] determine the cut-off points at which the
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tests differentiate dysphonic from normal voice; and [2] deter-
mine the diagnostic capability of the three questionnaires for
Korean patients.

METHODS

Patients

The present study was approved by the Institutional Review
Board of Pusan National University Hospital. A total of 403
patients who visited the Pusan National University Hospital
laryngology clinic, in South Korea between January 2019 and
August 2019 were selected. All diagnoses were made by one
otolaryngologist and one speech language pathologist using
laryngoendoscopy. Patients who could not complete the re-
quired questionnaires and patients with a psychiatric history
were excluded.

Based on these exclusion criteria, a total of 376 patients were
included in this study and all of them could complete the re-
quired questionnaires independently. Next, the patients were
classified into two groups: the control group and the case
group. The control group (n=132) included all new patients
with swallowing problems (foreign bodies in the larynx,
coughing, and chocking when eating or drinking), tonsillitis,
adenoid hypertrophy, and cough (without voice complaints).
The case group (n=244) included all new patients with either
clinically perceived dysphonia or a patient-reported voice
complaint. All patient information is included in Table 1. There
was no significant difference in the age (p value=0.875) or in
the gender ratio between the two groups (p value=0.713).

Table 1. The information on patients

Control group patients
(Without voice problem)

Case group patients
(With voice problem)

Total number 132 244

Mean age +SD 57.2+11.1 56.8+11.3
Male/Female (%) 62 (46.9)/70 (53.1) 107 (43.8)/137 (56.2)
Diagnosis Dysphagia 35 (26.5%) Vocal nodule 47 (19.3%)

Thyroid nodule 33 (25.0%)
Tonsillitis 30 (22.7%)
Cough 12 (9.1%)
Adenoid hypertrophy

10 (7.6%)
Others 12 (9.1%)

Vocal polyp 45 (18.4%)
Vocal cyst 34 (13.9%)
Primary MTD 28 (11.5%)
Vocal palsy 27 (11.2%)
Atrophy 25 (10.2%)
Reinke's edema 23 (9.4%)

Vocal granuloma 15 (6.1%)

MTD, Muscle tension dysphonia.



Study design

The Korean version of the VHI (K-VHI) [10], VRQOL (K-
VRQOL) [29], and VCI (K-VCI) [25] were used and all patients
completed these questionnaires at the initial visit.

The K-VHI included 30 items, divided into three subtypes:
functional, physical, and emotional. For each item, the patient
was asked to indicate severe degrees of thoughts and feelings
on a five-point numerical scale (0=not at all; 1 =to a slight de-
gree; 2=to a moderate degree; 3=to a great degree; 4=all the
time). The maximal possible score is 120, and the minimal
score is 0; a high score indicates a high severe degree of voice
disorder. The K-VHI questionnaire is presented in Appendix A.

The K-VRQOL include 10 items; for each item, the patient
was asked to indicate how severe their thoughts and feelings
were on a five-point numerical scale (1=not at all; 2=to a
slight degree; 3=to a moderate degree; 4=to a great degree;
5=all the time). The standard score for the K-VRQOL was cal-
culated using the following formula [29]:

(Raw score-10)x 100)
40

The maximum possible score is 100 (good V-RQOL), and the
minimum possible score is 0 (poor V-RQOL). The K-VRQOL
questionnaire is presented in Appendix B.

The K-VCI include 13 items, divided into three dimensions:

rumination, magnification, and helplessness. Rumination

Standard score for the K-VRQOL=100-

(items 8-11) involves how consumed the patient’s thoughts
are by their symptoms. Magnification (items 6, 7, and 13) in-
dicates exaggeration of the impacts of their symptoms and
thoughts about a much poorer prognosis. Helplessness (items
1-5 and 12) involves feeling that nothing will ever improve
their situation. For each item, patients were asked to indicate
severe degrees of their thoughts and feelings using a five-point
numerical scale (0=not at all; 1=to a slight degree; 2=to a
moderate degree; 3=to a great degree; 4 =all the time). The
maximum possible score is 52, and the minimum possible
score is 0; a higher score represents higher levels of catastro-
phization of the voice condition [18]. The K-VCI questionnaire
is presented in Appendix C.

Statistical analyses
The Statistical Package for the Social Sciences version 18.0
package (IBM Corp., Armonk, NY) was used for all statistical
analyses. We carried out the statistical analyses in four stages,
as follows.

Stage 1: Although many studies have reported that the three
questionnaires are valid tools, it was necessary to confirm var-
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ious factors including age, symptom duration, diagnosis type,
and gender could influence the results of this study. For this, a
multiple regression analysis of the mean scores for the K-VH],
K-VRQOL, and K-VCI was performed to verify whether age,
symptom duration, type of diagnosis, and gender affected the
results. Using the criteria outlined by Shoffel-Havakuk et al.
[18], age and symptom duration were classified as follows: age
above or below 60 years and symptom duration of more or
less than 1 year, respectively.

Stage 2: To verify linear correlations between the K-VHI and
its three subtypes (functional, physical, and emotional), the K-
VRQOL, and the K-VCI, we used Pearson correlation coeffi-
cients.

Stage 3: We used the Mann-Whitney U test to compare the
mean K-VHI scores with its three subtypes (functional, physi-
cal, and emotional), the K-VRQOL, and the K-VCI among the
control and case group.

Stage 4: We used the receiver operating characteristics
(ROC) curve to determine the sensitivity, specificity and the
area under the curve (AUC) for each cut-off point and domain
of the K-VHI, K-VRQOL, and K-VCI. The accuracy level of the
AUC ranged from excellent to poor (0.9 - 1: excellent, 0.8 -0.90:
good, 0.7-0.8: fair, and 0.6-0.7: poor; a value of poor and
0.5-0.6: failure). P-values less than 0.05 were considered to be
statistically significant.

RESULTS

The effects of age, symptom duration, type of diagnosis, and
gender on questionnaire scores

A multiple regression analysis showed that the mean K-VHI,
K-VRQOL, and K-VCI scores were not affected by age, symp-
tom duration, diagnosis type, or gender in the case group (Ta-
ble 2). The K-VHI scores were not significantly affected by age
above 60 years (p=0.672), symptom duration longer than 1
year (p=0.515), diagnosis type (p =0.421), or gender (p=0.295);
the K-VRQOL scores were not significantly affected by age
above 60 years (p=0.377), symptom duration longer than 1
year (p=0.170), diagnosis type (p=0.385), or gender
(p=0.742); and the K-VCI scores were not significantly af-
fected by age above 60 years (p=0.431), symptom duration
longer than 1 year (p=0.292), diagnosis type (p=0.116), or
gender (p=0.330).

Correlations between the K-VHI, K-VRQOL, and K-VCI
Correlations between the K-VHI and its three subtype (func-



Clinical Archives of Communication Disorders / Vol. 5, No. 2:85-95 / August 2020

Table 2. Multiple regression analysis for the effects of factors on the K-VHI, K-VRQOL, and K-VCI in case group

Unstandardized Standardized
Coefficients Coefficients t R R Adj. R Sig. VIF
Beta Std. Error Beta
K-VHI (Constant) 38.423 8.878 4328 0.116 0.013 -0.009 0.000
Age -2.140 5.045 -0.033 -0.424 0.672 1.099
Duration -3.007 4,606 -0.050 -0.653 0515 1.037
Diagnosis -0.816 1.012 -0.063 -0.807 0.421 1.097
Gender 4.786 4553 0.079 1.051 0.295 1.012
K-VRQOL  (Constant) 65.472 7.780 8.415 0.147 0.022 -0.001 0.000
Age 3912 4421 0.069 0.885 0.377 1.099
Duration 5.558 4037 0.105 1.377 0.170 1.037
Diagnosis 0.772 0.887 0.068 0.871 0.385 1.097
Gender -1.314 3990 -0.025 -0.329 0.742 1.012
K-VCI (Constant) 21.806 4278 5.098 0.170 0.029 0.007 0.000
Age -1.919 2431 -0.062 -0.789 0.431 1.099
Duration -2.346 2.219 -0.080 -1.057 0.292 1.037
Diagnosis -0.771 0.487 -0.123 -1.581 0.116 1.097
Gender 2.144 2.194 0.073 0.977 0.330 1.012

K-VHI, Korean version of Voice Handicap Index; K-VRQOL, Korean version of Voice-Related Quality of Life; K-VCI, Korean version of Voice Catastrophization
Index; Age, age above or below 60 years; Duration, symptom duration of more or less than 1 year; Diagnosis, diagnosis types.

Table 3. Correlations between the K-VHI, three subtypes of K-VHI, K-VRQOL, and K-VCI

K-VHI(T) K-VHI(F) K-VHI(P) K-VHI(E) K-VRQOL K-VCl
K-VHI(T) 0.893*** 0.897%** 0.901%** -0.889*** 0.890%**
K-VHI(F) 0.857%** 0.851%** -0.869*** 0.812%**
K-VHI(P) 0.861*** -0.857%** 0.862***
K-VHI(E) -0.871%** 0.862***
K-VRQOL -0.882%**

K-VHI(T), Korean version of Voice Handicap Index (Total); K-VHI(F), Korean version of Voice Handicap Index (Functional); K-VHI(P), Korean version of Voice
Handicap Index (Physical); K-VHI(E), Korean version of Voice Handicap Index (Emotional); K-VRQOL, Korean version of Voice-Related Quality of Life; K-VCI,

Korean version of Voice Catastrophization Index.
***p<0.001.

tional, physical, and emotional), K-VRQOL, and K-VCI are pre-
sented in Table 3. All questionnaires used in the present study
showed a significant correlation with each other (p <0.001).

Descriptive statistics for the K-VHI, K-VRQOL, and K-VCI

To compare the mean scores of the K-VHI and its three sub-
type (functional, physical, and emotional), K-VRQOL, and K-
VCI between the control and case groups, we used the Mann-
Whitney U test (Table 4). The mean K-VHI and K-VCI scores
for the case group with voice disorders were significantly
higher than those of the control group (without voice disor-
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ders) (p<0.001). The mean K-VRQOL scores for the case
group were significantly lower than those of the control group
(p<0.001).

Cut-off points for the three questionnaires at which dyspho-
nia was differentiated from normal voice

Based on the ROC curve test in our study; the cut-off points
for K-VHI, K-VRQOL, and K-VCI that differentiate dysphonic
voice from normal voice were 12.1, 91, and 6.1 points, respec-
tively (Table 5). The AUC values for the three questionnaires
were above 0.9, and the sensitivity and specificity for the three
questionnaires were above 0.9.
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Table 4. Descriptive statistics of K-VHI, three subtypes of K-VHI, K-VRQOL, and K-VCI in two groups

Control (Without voice problem) Case (With voice problem) pvalue

K-VHI(T) Mean+SD 58+39 40.1+£31.2 <0.001
Median (IQR) 5(3-10.2) 34(15.8-61)

K-VHI(F) Mean+SD 29+24 125+105 <0.001
Median (IQR) 2(1-4) 8(4-16)

K-VHI(P) Mean+SD 25+2.1 17.2+10.6 <0.001
Median (IQR) 3(0-4) 18(9-23.4)

K-VHI(E) Mean+SD 06+1.0 11.3+11.0 <0.001
Median (IQR) 0(0-1) 10.0 (2-20)

K-VRQOL Mean+SD 95.1+25 72.3+27.2 <0.001
Median (IQR) 94.5(92.5-100) 70.5(52.2-88)

K-VCI Mean+SD 15+1.6 20.1+£16.0 <0.001
Median (IQR) 0(0-2.1) 16 (8-31)

K-VHI(T), Korean version of Voice Handicap Index (Total); K-VHI(F), Korean version of Voice Handicap Index (Functional); K-VHI(P), Korean version of Voice
Handicap Index (Physical); K-VHI(E), Korean version of Voice Handicap Index (Emotional); K-VRQOL, Korean version of Voice-Related Quality of Life; K-VCI,

Korean version of Voice Catastrophization Index.

Table 5. Sensitivity, specificity, and AUC of the K-VHI, K-VRQOL, and K-VClI
cut-off points

AtLZacmgr Sensitivity  Specificity  Cut-off
K-VHI 0920 912 % 121
K-VRQOL 0938 23 % 91
KVCl 0.940 9 100 .1

K-VHI, Korean version of Voice Handicap Index; K-VRQOL, Korean version of
Vloice-Related Quality of Life; K-VCI, Korean version of Voice Catastrophization
Index.

DISCUSSION

In this study, we verified the diagnostic capabilities of these
questionnaires for applicability in Koreans patients. The mean
scores of the three questionnaires were not affected by age,
symptom duration, diagnosis type, or gender and were in-line
with previous studies [9,18,25]. This supports the generalized
use of all three questionnaires in dysphonic patients and for a
broad range of voice disorders.

There were significant correlations among the question-
naires used in present study. For the VHI and VRQOL, previ-
ous studies that the reported VHI was significantly correlated
with the VRQOL (correlation coefficients range: -0.7 --0.9)
[30-32]. For the K-VHI and K-VRQOL, significant correlation
between two questionnaires was also reported (correlation
coefficient range: —0.8--0.9) [29,33]. For the VRQOL and VCI,
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there was a moderate correlation (correlation coefficients:
-0.562) in a previous study [18]. And, for the K-VRQOL and K-
VCI, significant correlation between the two questionnaires
was reported (correlation coefficient: —0.897) [25]. Our study
showed a higher correlation coefficient (—0.882) between the
K-VRQOL and K-VCI, which is similar to previous research re-
sults on Koreans [25]. These results might suggest that the K-
VRQOL and K-VCI are not significantly affected by cultural
differences. We verified the significant correlation between
the K-VHI and K-VCI in this study; these results were similar
to previous research [25]. Catastrophization relates to aspects
of the patient’s inner life (e.g., inner thoughts and beliefs) and
is distinct from QOL and handicap which relates to aspects of
the patient’s outer life. Our study supports many previous
studies that have reported decreased functional health and
well-being, as well as psychometrically-based physical and
mental health in dysphonic patients [34-37].

The mean scores for all three questionnaires differed signif-
icantly between the case group and the control group in our
study. Woisard et al. [38] showed that a VHI total score of dys-
phonia was 39.7 points, and that the ‘physical’ subtype was
the highest score among the three subtypes. This was consis-
tent with our K-VHI findings. Other researchers also noted the
highest level of handicap in the ‘physical’ subscale [26,39].
The mean score for the K-VRQOL was 72.3 points in our case
group, similar to studies by Aaby et al. (mean score: 74.5) [31]
and Sielska-Badurek et al. (mean score: 75.5) [40]. The mean
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score for the K-VCI was 20.1 points in our case group, similar
to the finding of Shoffel-Havakuk et al. (mean score: 22.5) [18]
and Lee et al. (mean score: 21.6) [25]. These results might sug-
gest that the three questionnaires were not significantly af-
fected by cultural differences.

We found that at the cut-off points, all three questionnaires
had relatively high sensitivities and specificities (above 0.9),
and the AUCs (above 0.9) indicated excellent accuracy and
high powers of discrimination. Our cut-off point for the K-VHI
was equal to 12.1, similar to previous studies [26,27]. Previous
studies reported a VHI cut-off point of 12 to be clinically rele-
vant and useful for distinguishing patients with voice disorders
from the controls group. Additionally, Ohlsson et al. [28] sug-
gested that a VHI cut-off point of 13 be used to screen patients
with voice problems. Thus, the VHI appears to have high va-
lidity and is relatively unaffected by cultural differences.

Our cut-off point for the K-VRQOL was equal to 91. Simi-
larly, Behlau et al. [41] reported a cut-off point of 91.25 for the
VRQOL to distinguish patients with voice disorders from the
controls group. However, Morawska et al. [42] reported a cut-
off point of 79 in a homogenous group of occupational voice
users. The inter-study discrepancies in the VRQOL cut-off
point may result from differing participant characteristics.
Contrary to the present study and the study by Behlau et al.
[41], the study by Morawska et al. [42] was conducted on a ho-
mogenous group of occupational voice users [42]. For this
reason, the VRQOL scores of professional voice users with
voice disorders may be lower than those of non-professional
voice users with voice disorders; further these results may af-
fect the cut-off point of the VRQOL [42].

Our cut-off point for the K-VCI was equal to 6.1. The K-VCI
also had a relatively high sensitivity and specificity, and the
AUC indicated excellent accuracy and a high power of dis-
crimination. Although there were no previous reports on the
VCI cut-off point that distinguishes the case group from the
control group, the VCI is a valid tool for estimating the degree
of catastrophization in patients with dysphonia [18,25]. Con-
sidering the results of previous studies and our study, it is im-
portant to also be deal with not only outer world factors such
as QOL, but also the patient’s internal world (e.g., catastroph-
ization) when screening and treating dysphonia. Inter-disci-
plinary team collaborations are necessary to implement im-
proved screening, diagnosis, and therapy for patients with
voice disorders. Through this process, we believe that the
voice related problems of patients, which include everyday
vocal tasks, external interactions, cognition, and the internal
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aspects of disability and interaction can be improved.

In this study, we analyzed the cut-off points for the K-VHI,
K-VRQOL, and K-VCI for screening the dysphonic from nor-
mal voice and verified the diagnostic capability of the three
questionnaires for Koreans. Thus, the results of this study can
be used as criteria for screening for dysphonia. It is important
to note that we only included Koreans in this study. In future
studies, a large sample size will be necessary and multiple
cultures will need to be included to evaluate the criteria
needed to screen for dysphonia.

CONCLUSIONS

In this study, we provide evidence that the K-VHI, K-VRQOL,
and K-VCI can be used to distinguish patients with voice dis-
orders from the control group. Our results have excellent ac-
curacy and a high power of discrimination and can be used to
screen for dysphonia in Korean patients.
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APPENDIX A
Korean-Voice Handicap Index (K-VHI)
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APPENDIX B
Korean-Voice Related Quality of Life (K-VRQOL)
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APPENDIX C
Korean-Voice Catastrophization Index (K-VCI)
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