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ABSTRACT

Objective: Voice disorders have an adverse effect on the psychological, social, and physical lives of patients, and they diminish their quality of life.
A subjective self-assessment tool, the voice handicap index (VHI-10) and an objective diagnostic tool, the multi-dimensional voice program (MDVP),
are frequently used in the evaluation of voice disorders. The aim of this study is to determine how these tools correlate with each other and whether
they can be used independently.

Methods: A total of 27 patients were enrolled in this study. VHI-10 and MDVP were prepared to perform voice analysis. The strength of the linear
relationship was measured using Pearson’s and Spearman’s correlation.

Results: The study included 14 (51.8%) males and 13 (49.2%) females with a mean age of 46.07+14.78 years. The total score of the VHI-10 was
23.4+9.9. According to the MDVP scores, the mean fundamental frequency (mFO) was 188.064+53.6 Hz (88.946-260.153), jitter (percentage jitter)
was 1.85 (1.115-7.27), shimmer (absolute shimmer) was 0.475 (0.394-0.829), and noise harmonic ratio (NHR) was 1.715+4.7. There was no correlation
between VHI scores and MDVP parameters, including mean fundamental frequency, jitter, shimmer, and NHR (r=0.086; -0.018; 0.002; and 0.083)
(p>0.05).

Conclusion: VHI-10 scores and parameters of the MDVP were not significantly related to each other, and these tools cannot be used interchangeably.
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oz

Amacg: Ses bozukluklarinin degerlendirilmesinde stibjektif bir degerlendirme araci olan ses handikap endeksi (SHE-10) ve objektif bir tani araci olan cok
boyutlu ses programi (MDVP) oldukca sik tercih edilmektedirler. Bu calismanin amaci, bu araglarin birbirleriyle nasil iliskili oldugunu ve birbirlerinden
bagimsiz olarak kullanilip kullanilamayacagini belirlemektir.

Yontemler: Calismaya toplam 27 hasta dahil edildi. Ses analizi amaciyla SHE-10 ve MDVP gerceklestirildi. Dogrusal iligkinin glicli Pearson ve Spearman
korelasyonu kullanilarak él¢tldi.

Bulgular: Hastalarin yas ortalamasi 46,07+14,78 yil iken, 14'U (%51,8) erkek ve 13'U (%49,2) kadin idi. SHE-10'un toplam puani 23,4+9,9 idi. MDVP
puanlarina goére ortalama temel frekans (mFO) 188,064+53,6 Hz, jitter (ylzde) 1,85 (1,115-7,27), shimmer (mutlak) 0,475 (0,394-0,829), gurilti harmonik
orani (GHO) 1,715+4,7 idi. Ortalama temel frekans, jitter, shimmer ve GHO iceren MDVP parametreleri ile SHE skorlari arasinda korelasyon izlenmedi
(r=0,086; -0,018; 0,002; ve 0,083) (p>0,05).

Sonug: SHE-10 skorlari ile MDVP parametreleri arasinda korelasyon izlenmemistir ve bu araclarin birbirleri yerine kullanilamayacagi sonucuna
varilmistir.

Anahtar kelimeler: Ses analizi, ses handikap endeksi, cok boyutlu ses programi
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INTRODUCTION

Voice, the basic tool of human communication, plays a crucial
role in personal and social life. Approximately 25% of working
people need an ideal voice quality (1). Voice disorders have an
adverse effect on the psychological, social, and physical life of
patients and diminish their quality of life (1,2). Voice disorders
are commonly seen in the general population (0.65-15%). 30% of
people experience voice problems at least once in their lifetime
(3). Subjective and objective diagnostic tools are used in the
evaluation of these disorders.

Self-assessmenttools were developedto subjectively demonstrate
how voice disorders affect the quality of a patient’s life. These tools
play a critical role in determining the degree of voice disorder,
treatment planning, and post-treatment follow-up and evaluation
of patients. The voice handicap index (VHI-10), developed by
Jacobson et al. (4) in 1998 and simplified by Rosen et al. (5), is the
most widely used and accepted tool in the subjective evaluation of
patients with voice disorders. In addition, Kili¢ et al. (6) evaluated
the reliability and validity of VHI in Turkish and demonstrated
that it can easily be used in the Turkish population. The preferred
objective methods for evaluating voice quality are acoustic
analysis devices, which perform multi-dimensional analysis of the
voice. The multi-dimensional voice program (MDVP) (Kay Pentax,
Lincoln Park, USA), is a commercial software developed for this
purpose, which is considered the gold standard, especially for
the evaluation of voice (7). With the MDVP program, the mean
fundamental frequency, amplitude, and frequency perturbations
of the voice, ratios, and harmonic and subharmonic values can be
evaluated (8).

The aim of this study was to determine how one of the most
commonly used subjective self-assessment tools, VHI-10, and the
objective diagnostic tool, MDVP, correlate with each other in the
evaluation of patients with voice disorders and whether they can
be used independently of each other.

METHODS

The study was conducted according to the tenets of the Declaration
of Helsinki. The Clinical Research Local Kitahya Health Sciences
University Non-invasive Clinical Research Ethics Committee with
the registration number E-41997688-050.99-17208 approved our
study (decision no: 2021/12-12, date: 08.07.2021). An informed
consent form was obtained from each subject. The data of 27
patients who applied to our clinic with a complaint of dysphonia
between 2015 and 2016 were retrospectively evaluated. The
laryngeal examination of each patient was performed by an
otolaryngologist experienced in laryngology with the help of
flexible fiberoptic laryngoscopy and videolaryngostroboscopy.

Subjective Voice Analysis

VHI-10 was prepared to perform subjective voice analysis. The
self-reported VHI-10 consists of 10 items in three sub-groups of
functional, emotional, and physical sections (5). Items 4, 5 and 7
refer to functional aspects, items 3, 8, and 9 to physical aspects,
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anditems 1, 2, 6, and 10 to emotional aspects. Each item is scored
with a Likert-type response between 0 and 4, with higher scores
indicating a greater voice problem (4).

Objective Voice Analysis

Computerized voice analysis was performed using the MDVP to
perform objective voice analysis. According to the MDVP (Model
5105, Version 2.3 Kay Elemetrics Corporation), the patient was
sitting in a comfortable position in a quiet environment, with the
microphone at approximately 10 cm away from the mouth and a
mouth-microphone angle of approximately 45°, and a sampling
rate of 44,100 Hz was performed during the phonation of
approximately 5 s. The mean fundamental frequency (mFO0), jitter
(%), shimmer (%), harmonic noise ratio, frequency perturbation
rate [period perturbation quotient (PPQ)], amplitude perturbation
rate [amplitude perturbation quotient (APQ)], and soft phonation
index (SPI) values were recorded and analyzed during phonation.
These parameters show the mean fundamental frequency,
amplitude, and frequency perturbations of the voice, their
proportions, and harmonic and subharmonic values (8).

Inclusion/Exclusion Criteria

Only adult patients with complaints of dysphonia were recruited
in this study. The exclusion criteria were being below the of age
18 years, the presence of a malignant tumor, trauma, previous
laryngeal surgery, inflammatory or infectious diseases that may
alter the anatomy of the larynx, a history of head and neck
radiotherapy pregnancy, and illiteracy.

Statistical Analysis

Data obtained in the study were statistically analyzed using the
Statistical Package for Social Sciences software (SPSS 17.0 for
Windows; IBM, Armonk, NY, USA). The results are stated as mean
+ standard deviation values or number (n) and percentage (%).
Kolmogorov-Smirnov test was used for assessing normality. The
strength of the linear relationship between the results of the
subjective self-assessment tools (VHI-10) and objective (MDVP)
diagnostic tools was measured using Pearson and Spearman
correlation coefficients, and a value of p<0.05 was considered
statistically significant. Pearson’s correlation coefficient was used
for normally distributed variables and Spearman'’s correlation for
non-normally distributed variables.

RESULTS

Evaluation was made of 14 (51.8%) males and 13 (49.2%) females
with a mean age of 46.07+14.78 years (range, 20-70 years). In
the evaluation of laryngeal pathologies, 8 (29.6%) patients had
unilateral vocal cord nodules, 5 (18.5%) had unilateral vocal
cord polyps, 4 (14.8%) had unilateral vocal cord paralysis, 2
(7.4%) had bilateral vocal cord paralysis, 2 (7.4%) had bilateral
sulcus vocalis, 2 (7.4%) had unilateral intracordal cyst, 1 (3.7%)
had mutational falsetto, 1 (3.7%) had bilateral Reinke's edema,
1 (3.7%) had unilateral keratosis, and 1 (3.7%) had unilateral
pseudocyst (Table 1).
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In the evaluation of the VHI-10 scores, the physical part was
8+2.61, the functional part was 6.7+3.62, the emotional part
was 8.7+4.62, and the total score was 23.4+9.9. According to
the MDVP scores, maximum phonation time (MFT) was 12.4 s
(10.9-13.2); mean fundamental frequency (mFO) was 188.064+53.6
Hz, jitter (percentage jitter) was 1.85 (1.115-7.27); shimmer
(absolute shimmer) was 0.475 (0.394-0.829); noise harmonic ratio
(NHR) was 1.715+4.7, APQ was 3.848 (3.354-6.674); PPQ was 0.857
(0.672-2.301), and SPI was 5.107+1.963 (Table 2).

According to the Kolmogorov-Smirnov test, VHI-10 scores and
MDVP parameters, including mFO, NHR, and SPI, were normally
distributed, but MFT, jitter, shimmer, APQ, and PPQ scores were
not.

In the evaluation of the VHI-10 scores and MDVP parameters
using the Pearson correlation test, a strong correlation was
found between the total VHI scores and functional, physical,
and emotional subgroups (r=0.916; 0.843; and 0.947) (p<0.05).
There was no correlation between VHI scores, parameters of
mean fundamental frequency, and NHR (r=0.086; 0.083) (p>0.05)
(Table 3). According to Spearman’s correlation test, there was
no correlation between VHI scores and parameters of jitter and
shimmer (r:-0.018; 0.002;) (p>0.05) (Table 3).

DISCUSSION

Voice disorders adversely affect the psychological, social,
and physical lives of patients and diminish their quality of life.
Subjective self-assessment tools and objective diagnostic tools
are available for the assessment of voice disorders and help in

n (%)
Number of patients 27 (100%)

46.07+£14.78
Age (range), years (mean + SD) years

(18-60)
Gender
Male 14 (51.8%)
Female 13 (49.2%)
Laryngeal pathologies
Unilateral vocal cord nodules 8 (29.6%)
Unilateral vocal cord polyps 5(18.5%)
Unilateral vocal cord paralysis 4 (14.8%)
Bilateral vocal cord paralysis 2 (7.4%)
Bilateral sulcus vocalis 2 (7.4%)
Unilateral intracordal cyst 2 (7.4%)
Mutational falsetto 1(3.7%)
Bilateral Reinke edema 1(3.7%)
Unilateral keratosis 1(3.7%)
Unilateral pseudocyst 1(3.7%)

SD: standard deviation
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the evaluation of disease severity, treatment planning, and post-
treatment follow-up. According to the results of this study, a poor
correlation between VHI-10 and MDVP parameters was observed.
However, there was a strong or strong correlation between the
VHI subgroups in the assessment of the severity of voice disorder.

These results can be explained in several ways. First, the high
correlation between the VHI-10 subgroups reveals that the
functional, physical, and emotional contents of this method
are highly compatible with each other; therefore, VHI-10 can
be used easily and reliably for the subjective evaluation of
laryngeal disorders. However, the weak correlation between the
two diagnostic tools can be explained by the disadvantages of
both the VHI-10 and MDVP methods. The VHI-10 test, which is a
subjective self-assessment tool, may vary according to the age,
personality, social status, educational level, occupational status,

Scores and
parameters
(mean % SD)
[median (25p-75p)]
VHI-10
Physical part 8+2.61
Functional part 6.7+3.62
Emotional part 8.7+4.62

MDVP

Maximum phonation time

12.4(10.9-13.2)

Mean fundamental frequency (mFO) 188.064+53.6 Hz
Jitter (percentage jitter) 1.85(1.115-7.27)
Shimmer (absolute VHImmer) 0.475 (0.394-0.829)
Noise harmonic ratio 1.715+4.7
Amplitude perturbation quotient 3.848 (3.354-6.674)
Period perturbation quotient 0.857 (0.672-2.301)
Soft phonation index 5.107+1.963

SD: standard deviation, p: percentage, VHI-10: voice handicap index, MDVP:
multi-dimensional voice program

VHI-10 r p-value
Functional 0.916

Physical 0.843 p<0.05

Emotional 0.947

VHi1o  MDVP

z\:qi%? fundamental frequency 0.086

Jitter -0.018 p>0.05

VHImmer 0.002

Noise harmonic ratio 0.083

VHI-10: voice handicap index, MDVP: multi-dimensional voice program
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family status, test compliance, and vital characteristics of the
patients (,10). In addition, although VHI has been successfully
adapted for Turkish society (6), differences between the language
features of nations in describing the severity of the disease may
explain the discrepancy between the two methods. Ziwei et al.
(11) evaluated the VHI and objective voice parameters in a similar
study in 50 patients and reported that there may be no correlation
between the VHI subgroups and the objective parameters and
therefore concluded that subjective parameters may show
different results in different countries. Hunter and Kebede (12) and
Hall (13) stated that different phonetic structures in languages of
various nationalities may lead to different voice characteristics,
which may affect subjective measurement results. Acoustic analysis
can also be affected by microphone type, ambient noise levels,
data evaluation system features, and program features used for
sampling and analysis, which can be considered responsible for
the discrepancy between the two methods (14). Although MDVP
is accepted as an objective diagnostic tool, patient intolerance
can be an important handicap for this diagnostic tool because it
could occur in all other computer-assisted analysis devices. The
variability of subglottic pressure and glottic closure in patients
with compliance problems during the evaluation may have a
negative effect on the measurement of voice parameters and
may explain the weak correlation between the two methods.
Psychosocial changes in patients and gender, in particular,
may lead to changes in the assessment of voice with objective
diagnostic tools (2,8,9,15). In the studies of Baken and Orlikoff
(16), it is stated that the relationship between VHI and MDVP and
shimmer measurements and gender was uncertain.

Similar to the present study, some previous studies in the
literature have indicated that acoustic measurements were poorly
correlated with VHI, that they might not be related to each other,
and that they should be evaluated independently (9,17-19). In
those studies, the assessment of different voice disorders, non-
homogeneity of patient groups, insufficient time in objective
diagnostic tests, longer time for subjective tests compared
with objective tests, and the effects of patient emotions and
perceptions were thought to be responsible for the discrepancy
between them. In the present study, no correlation was found
between the two methods. In addition to the handicaps of the
diagnostic tests, non-homogenous study groups could be held
responsible for this phenomenon just like in other studies.

Voice is a multidimensional and complex phenomenon (11). At
the same time, pathological changes affecting voice quality can
be caused by different factors (11). Interchanging frequently used
diagnostic tools for any reason may produce false or incomplete
diagnostic results. Therefore, to achieve the most accurate diagnosis
in the evaluation of voice disorders, multiple parameters should be
independently evaluated using different diagnostic tools (20).

Study Limitations

Further studies involving a greater number of homogeneous
patients, evaluating gender differences and evaluating pre-/post-
treatment results, excluding social phonetic differences, and using
different objective and subjective diagnostic tools will contribute
to the literature.
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CONCLUSION

The results of this study demonstrated that the scores of the
VHI-10 and the parameters of the MDVP were not significantly
related to each other and that these tools cannot be used
interchangeably. In the future, there is a need for diagnostic tools
that can successfully evaluate voice disorders both objectively
and subjectively and that are at the same time correlated with
each other.
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