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Summary: Objectives. This study aimed to validate the Voice Handicap Index (VHI-30) for the Estonian 
language and determine its psychometric properties. 
Study design. Cross-sectional and comparative study, combining subjective and objective methods.
Methods. The objective data included voice recordings analyzed using the PRAAT software, which calculates 
the Acoustic Voice Quality Index (AVQI) to assess voice quality. Subjective data were gathered using the VHI- 
30 (Estonian version) (VHI-30-EST) to evaluate voice-related quality of life, and videolaryngostroboscopy was 
performed to examine vocal fold function in patients with dysphonia. Ten percent of the participants completed 
the VHI again after 2-4 weeks to assess test-retest reliability. The questionnaire’s internal consistency, test-retest 
reliability, and clinical validity were evaluated.
Results. The VHI-30-EST demonstrated excellent internal consistency, with a Cronbach’s α of 0.977 in the test 
group and 0.893 in the control group. The test-retest reliability was strong, with an intraclass correlation 
coefficient of 0.968 for the total score. Validity analysis showed significant differences between the test and 
control groups for both VHI-30-EST and AVQI scores. Receiver operating characteristic curve analysis 
identified effective cut-off scores of 15.5 for VHI-30-EST and 2.8 for AVQI, with high sensitivity for both. 
Moderate correlations were found between VHI-30-EST scores and AVQI in the test group.
Conclusions. The VHI-30-EST demonstrated strong internal consistency, excellent test-retest reliability, and 
solid clinical validity. Significant differences were observed between the test and control groups for both VHI- 
30-EST and AVQI scores, with moderate correlations between them. Effective cut-off scores were identified for 
both VHI-30-EST and AVQI, showing high sensitivity in distinguishing voice disorders. These results confirm 
the reliability and validity of VHI-30-EST in assessing voice-related quality of life in Estonian-speaking in
dividuals.
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INTRODUCTION
The assessment of voice-related quality of life has gained 
significant importance in the field of speech and language 
pathology.1,2 A widely used instrument for evaluating the 
impact of voice disorders on individuals’ daily lives is the 
Voice Handicap Index (VHI). Developed by Johnson et al 
in 1997,3 the VHI was among the first tools designed to 
characterize and measure the impact of voice impairment 
on a patient’s quality of life. Since then, it has become an 
invaluable resource for clinicians and researchers.

Validating the VHI in different languages and cultural 
contexts is crucial to ensure its efficacy and reliability 
across diverse populations. For example, the psychosocial 
impact of voice disorders can vary significantly across 
cultures.4 Validation ensures that the VHI and its subscales 

address relevant concerns regarding voice handicaps in a 
manner that is meaningful to the population being as
sessed. Without cultural adaptation, questionnaires may 
fail to capture the true impact of voice disorders on an 
individual’s life, leading to inaccurate assessments. More
over, psychometric features, such as reliability and validity, 
are essential for a clinical assessment tool.5 Validating the 
VHI in multiple languages ensures that it maintains in
ternal consistency, test-retest reliability, and construct va
lidity. Different cultural contexts may influence how 
individuals interpret items; therefore, validation helps to 
confirm that the VHI functions consistently regardless of 
language or cultural background.

Moreover, validating the VHI in multiple languages en
ables researchers to compare data systematically, thereby 
contributing to a more comprehensive understanding of voice 
disorders globally. In 2002, the Agency for Healthcare 
Research and Quality recognized the VHI as a reliable and 
valid diagnostic tool.6 Since then, the VHI has been translated 
and validated into numerous languages, including Latvian,7

Slovak,8 Croatian,9 Italian,10 Czech,11 Chinese,12 Polish,13

Hebrew,14 Brazilian Portuguese,15 Greek,16 and Arabic,17

among others. These studies, along with others, have shown 
that the VHI effectively measures how individuals subjectively 
perceive limitations related to voice issues.14

Estonian is a unique Finno-Ugric language, distinct from 
the Indo-European language family. Therefore, linguistic 
nuances, idiomatic expressions, and culturally specific 
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health- and medicine-related terminology may not be 
translated directly from English into Estonian. This study 
aimed to validate the VHI in Estonian and to determine its 
psychometric properties. Upon validation, the test could be 
implemented by speech-language pathologists and other 
professionals who treat voice disorders in clinical practice.

METHODS
Ethical considerations
This study was approved by the Research Ethics 
Committee of the University of Tartu (License no. 388/T- 
16). All participants were briefed about the objectives of 
the study and assured of the confidentiality and anonymity 
of their data. Participation was voluntary, and written 
consent was obtained from all participants before their 
involvement.

Participants
Based on the aims of the study, 64 asymptomatic healthy 
adults and 34 patients with dysphonia, all of whom self- 
reported their sex assigned at birth, were recruited as 
control and test groups, respectively. Participants had not 
received any prior voice therapy.

The dysphonic group consisted of seven male and 27 
female patients with an age range of 23-79 years (with mean 
age, 55.8 years; median age, 59.5 years). Following lar
yngeal videostroboscopy, patients with dysphonia were 
diagnosed with either functional voice disorders (n = 10) or 
organic voice disorders (n = 24). The underlying conditions 
of the organic voice disorders included vocal fold paresis (n 
= 11), Reinke’s edema (n = 2), vocal nodules (n = 1), 
spasmodic dysphonia (n = 2), dysarthria (n = 5), cancerous 
processes (n = 4), gastroesophageal reflux disease (n = 2). 
The selection of these subjects was based on the following 
criteria: participants were 18 years or older, had a diagnosis 
of dysphonia validated by an otolaryngologist or a speech- 
language pathologist, were fluent in Estonian, and had the 
capability to complete the questionnaire.

The age range of the control group was 27-88 years 
(mean age, 59.7 years; median age, 60 years). The control 
group included individuals over 18 years of age, without 
any identified voice disorders or voice complaints, who 
were required to have Estonian language fluency and the 
ability to complete the questionnaire. The subjects came 
from diverse professional backgrounds and were matched 
with the dysphonic group for key demographic character
istics, including age and sex.

The exclusion criteria for both the test group and the 
control group were as follows: the presence of any factors 
(eg, mental or sensory conditions) that could interfere with 
data collection or the inability to complete the voice quality 
questionnaire independently.

Instrumentation
This was a cross-sectional and comparative study. Data 
were collected using a combination of objective (PRAAT) 

and subjective (VHI, laryngeal videostroboscopy) methods, 
performed by our multidisciplinary voice team.

We used the PRAAT program for acoustic voice ana
lysis. The PRAAT is a computer program that provides 
information on various acoustic parameters.18 The 
Acoustic Voice Quality Index (AVQI) is a measure of voice 
quality calculated using a script within the PRAAT soft
ware. Developed by Maryn et al,19 the AVQI is a six-factor 
model that allows the objective evaluation of dysphonia 
severity in both sustained vowels and continuous speech. 
This index is derived from a weighted combination of six 
acoustic measures, including shimmer local, shimmer local 
dB, harmonic-to-noise ratio, general slope of the spectrum, 
tilt of the regression line through the spectrum, and 
smoothed cepstral peak prominence, all integrated into a 
linear regression formula.

Flexible fiberoptic nasopharyngolaryngoscopy (Olympus 
model CS-170, ENF-V4 video rhino-laryngoscope) was 
used to perform laryngeal videostroboscopy (VLS) in the 
test group.

Procedure
First, a linguistic validation process was performed. The 
original English version of the VHI3 was translated into 
Estonian by two qualified professional translators. Dis
crepancies in the translation of certain items were resolved 
through discussion with speech and language therapists 
until a unanimous agreement was reached. The survey was 
then back-translated into English by two professional Es
tonian-English language practitioners who were unaware 
of the original questionnaire and had not been involved in 
the initial translation. The Estonian version of the VHI was 
pilot-tested on 11 male and 20 female participants, all with 
normal voice function. Modifications were made based on 
the feedback from patients in the pilot study.

After the validation, a conducted voice-related quality of 
life was assessed using the VHI questionnaire. The VHI is a 
30-item patient-based self-administered tool designed to 
measure the effect of voice disorders on the daily activities 
of individuals experiencing dysphonia.3 This self-assess
ment survey examines the effects of voice issues across 
three primary areas: functional (F), physical (P), and 
emotional (E).3 Each statement is rated on a five-point 
Likert scale (0 = never; 1 = almost never; 2 = sometimes; 
3 = almost always; 4 = always). All participants were asked 
to fill out the VHI-30-EST questionnaire. Ten percent of 
the participants in the test group completed the VHI-30- 
EST questionnaire again after 2-4 weeks to assess the test- 
retest reliability of the questionnaire. Test-retest reliability 
was evaluated for both the overall score and each of the 
three subsections of VHI-30-EST. During this timeframe, 
the participants did not undergo any therapeutic inter
ventions; therefore, significant changes in the patients’ 
health statuses were not anticipated.

Next, the AVQI was calculated for each participant in 
both groups using PRAAT on the same day. Audio re
cordings were captured using a Shure SM48 microphone 
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positioned 10 cm from the patient’s mouth at a 45° angle. 
The microphone was connected to an HP laptop running 
Windows 11 and all voice samples were evaluated using the 
AVQI script version 03.0131 in PRAAT (5.3.55). During 
the evaluation, all the participants phonated a sustained /a/ 
vowel three times at a comfortable pitch and loudness, and 
the best attempt was selected for analysis. Additionally, 
patients read three phonetically balanced sentences, devel
oped by Mihkla and Piits of the Estonian Language 
Institute, at a comfortable pitch and loudness (Ühe kapteni 
avar mantel oli õlgadele visatud. Ära keskendu me kassi 
abitusele. Ma ju kiigutan poissi ja looma).

The procedure, which was conducted in collaboration 
with an otolaryngologist, was incorporated into the pa
tient’s routine clinical visit to confirm and characterize the 
nature of the voice disorder. The VLS was used to visualize 
vocal-fold vibrations and closures during phonation and 
speech. The participants in the test group were instructed to 
sustain Estonian vowels /i/ and /e/, repeat a sentence, 
“Juulikuus suur tuul,” and count numbers ranging from 1 to 
10. Laryngeal videostroboscopy was only performed in the 
test group.

Statistical analysis
Statistical analysis was conducted using JASP 0.19 (JASP, 
University of Amsterdam) and SPSS 20 (SPSS, Inc., 
Chicago, IL) software. Given the non-normal distribution 
of the data, as indicated by the Shapiro–Wilk test (P 
<  0.05), nonparametric tests were applied for further 
analysis.

The internal consistency of the VHI was evaluated using 
Cronbach’s alpha coefficient.

Cronbach’s alpha values below 0.70 indicated minimal 
reliability, 0.70-0.79 indicated moderate, 0.80-0.90 in
dicated high, and above 0.90 indicated very high relia
bility.20

Test-retest reliability was evaluated using the intraclass 
correlation coefficient (ICC) by comparing the results from 
the initial and subsequent questionnaire administrations. 
The ICC values were categorized according to the 95% 
confidence interval (CI): below 0.5 indicated poor relia
bility, between 0.5 and 0.75 indicated moderate reliability, 
between 0.75 and 0.9 indicated good reliability, and above 
0.9 indicated excellent reliability.21

Construct validity was evaluated using Pearson’s corre
lation coefficient to determine the strength and direction of 
the relationship between VHI scores and relevant con
structs.

The correlation between the VHI-30 and AVQI scores in 
both groups was examined using Pearson’s correlation 
coefficient.

Receiver operating characteristic (ROC) curve analysis 
was employed to identify the cut-off points for the VHI-30- 
EST and AVQI. The cut-off point was established by lo
cating the point closest to the upper left corner of the ROC 
curve for positive cases and the upper right corner for ne
gative cases. The effectiveness of the cut-off point was 

validated by ensuring that the area under the ROC curve 
(AUC) was at least 0.7, indicating an acceptable level of 
sensitivity (true positive rate) and specificity (true nega
tive rate).

The Mann-Whitney U test was used to compare VHI and 
AVQI results between the control group and test groups.

This comprehensive statistical approach provides robust 
measures of the reliability, validity, and ability of the VHI 
to differentiate between groups.

RESULTS
Internal consistency analysis of the VHI
Cronbach’s α coefficient was calculated to evaluate the 
homogeneity of the questionnaire items, showing the extent 
to which they measure a common underlying construct. 
The analysis revealed very high internal reliability of the 
questionnaire in the test group (α = 0.977) and high in
ternal reliability in the control group (α = 0.893) (Table 1).

Test-retest reliability
The stability of the VHI-30-EST over time was confirmed 
through a test-retest method, where participants completed the 
VHI-30-EST twice with an average interval of 4 weeks. The 
reliability of the VHI-30-EST was validated by calculating the 
(ICC), which demonstrated consistent and dependable results 
across the testing period. The ICC was strong for the total 
score (r = 0.968), with a 95% CI ranging from 0.732 to 0.997. 
The ICC estimates for the three subscales were: 0.907 (95% CI: 
0.361-0.990) for the functional subscale, 0.942 (95% CI: 0.552- 
0.994) for the physical subscale, and 0.950 (95% CI: 0.602- 
0.995) for the emotional subscale.

Clinical validity of the VHI and AVQI
Information on voice-related quality of life was gathered from 
both groups using the VHI-30-EST questionnaire, and voice 
acoustic measures were collected using an AVQI script within 
the PRAAT software. The mean VHI-30-EST total score for 
the healthy group was 7.58 (standard deviation [SD] 7.49), 
whereas that for the test group was 42.32 (SD 32.23). The 
highest mean scores were calculated for the physical subscale in 
both groups. The mean AVQI total score for the control group 
was 1.72 (SD 0.67), and that for the test group was 4.17 (SD 
1.98). The total AVQI and VHI scores and its subscales are 
shown in Table 2. Significant differences were found in all 
subscales (P <  0.05).

TABLE 1.  
Internal Consistency of the VHI-EST Subscales 

Cronbach Alpha (α)

VHI scale Number of items Test Group Control Group

VHI T 30 0.977 0.893
VHI F 10 0.940 0.701
VHI P 10 0.935 0.834
VHI E 10 0.965 0.751
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Correlation between VHI-30-EST scores and AVQI
Correlations between VHI-30-EST scores and AVQI 
measures indicated moderate but significant correlations in 
the test group and poor but significant correlations in the 
control group except for the emotional subscale, which 
showed no correlation with AVQI. The summarized cor
relation results are presented in Table 3.

Construct validity
Pearson’s correlation analysis revealed a very strong posi
tive correlation (r >  0.9) between the total VHI-30-EST 
score and its subscale scores, indicating excellent construct 
validity (Table 4).

Cut-off score for VHI-30-EST and AVQI
The ROC curve analysis indicated that both VHI-30-EST 
and AVQI could effectively distinguish between the test 
and control groups. For VHI-30-EST, the AUC was 0.904 
(P <  0.001). A cut-off score of 15.5 was established, with a 
sensitivity of 0.824 and 1-specificity of 0.141. For AVQI, 
the AUC was 0.941 (P  <  0.001), with a cut-off value of 2.8, 
sensitivity of 0.824, and 1-specificity of 0.047 (Figure 1).

DISCUSSION
This study used the VHI questionnaire to assess voice-re
lated quality of life in both healthy controls and patients 
diagnosed with dysphonia. The results provided a 

comprehensive comparison between the two groups, re
vealing substantial differences in their perceived vocal 
handicap, as measured by the total VHI scores and sub
scales, along with strong reliability and validity indicators 
for the VHI-30-EST tool.

In the VHI-30-EST study comparing individuals with and 
without voice disorders, the mean total score for the test group 
(42.32) was significantly higher than that for the control group 
(7.58), reflecting a greater perception of voice-related impair
ment among those with vocal issues. The physical subscale, 
which measures sensations and discomfort related to voice use, 
had the highest average score in both groups, suggesting that 
both healthy individuals and those with voice disorders were 
the most aware of the physical aspects of their voice. Similar 
findings have been reported in several other transcultural stu
dies,7,8,10,14,16,22–25 suggesting that patients primarily associate 
voice problems with physical symptoms rather than emotional 
or functional difficulties. The significant difference between the 
two groups (P  <  0.05) highlights how voice disorders impact 
the quality of life and demonstrates that the VHI questionnaire 
effectively distinguishes healthy individuals and those with 
vocal problems.

In addition to VHI validation, we also established cut-off 
scores for AVQI in Estonian. The AVQI provides an ob
jective assessment of the acoustic parameters of voice. This 
index provides additional value to the relatively subjective 
VHI score. The AVQI measurements corroborated the 
findings from the VHI-30-EST, with the control group 
averaging a score of 1.72 compared with the test group’s 
score of 4.17. These findings reinforce the idea that acoustic 
measures can effectively reflect subjective experiences re
ported in the VHI-30-EST. The significant differences 

TABLE 2.  
AVQI and VHI-30-EST Subscales and Total Score for the Test (N = 34) and the Control (N = 64) Groups 

Test group (N = 34) Control group (N = 64) M-W Test

Mean SD Mean SD U P Value

VHI T 42.324 32.233 7.578 7.489 208.500 < 0.001
VHI F 13.412 11.062 2.969 2.834 393.000 < 0.001
VHI P 17.941 11.292 3.313 3.550 203.500 < 0.001
VHI E 

AVQI
11.500 
4.165

11.965 
1.980

1.453 
1.724

2.582 
0.670

266.000 
127.500

< 0.001  
< 0.001

Mean, standard deviation. Mann-Whitney U test.

TABLE 3.  
Correlation Between VHI-30-EST and AVQI for the Test 
and the Control Groups 

Test group Control group

AVQI AVQI

VHI T Pearson’s r 0.447 0.300
P value 0.008 0.016

VHI F Pearson’s r 0.507 0.298
P value 0.002 0.017

VHI P Pearson’s r 0.399 0.337
P value 0.019 0.007

VHI E Pearson’s r 0.349 0.049
P value 0.043 0.699

Pearson’s r, P value.

TABLE 4.  
Pearson Moment Correlation Coefficients Between 
VHI-EST Total Scale and the Subscales in Both the Test 
and the Control Groups 

Scale Total Functional Physical Emotional

Total * * * *
Functional 0.960 * 0.767 0.855
Physical 0.959 * * 0.800
Emotional 0.916 * * *
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across all groups (P  <  0.05) indicate that voice quality is
sues are not only subjective but also measurable through 
acoustic analysis. These results underscore the importance 
of integrating subjective and objective assessments when 
evaluating voice disorders. The combination of VHI-30- 
EST and AVQI data offers a comprehensive understanding 
of how voice issues affect an individual’s quality of life.

Consistent with earlier findings,10,12,16,26,27 the VHI-30- 
EST questionnaire showed outstanding internal con
sistency, indicating that each subscale effectively measures 
a specific aspect of voice impairment. Cronbach’s α showed 
high reliability in both groups, particularly in the test group 
(α = 0.977), and moderately high reliability in the control 
group (α = 0.893). The study findings show that each scale 
is consistent and accurately evaluates a particular aspect of 
the condition.

In our study, the test-retest group consisted of in
dividuals with voice complaints, which aligns with the ap
proach used in most studies.3,10,12,14–17 The high intraclass 
ICC values, particularly for the total score (r = 0.968), in
dicated that the questionnaire produced consistent results 
across repeated administrations. This discovery adds to the 
existing evidence,8–10,16,17,23,26,28,29 suggesting that the 
VHI-30-EST is a stable tool for measuring voice-related 
quality of life over time. Strong ICC estimates across the 
three subscales (functional, physical, and emotional) also 
supported the consistency of the questionnaire. This strong 
temporal stability is essential in clinical settings, as it allows 
for reliable tracking of voice-related quality of life over 
time, which is important for assessing treatment outcomes 
and monitoring voice conditions.

As far as we know, the VHI-30 has not been validated for 
any Finno-Ugric languages. Therefore, we are not able to 
compare the results across related languages. However, we 
can still compare the results within regions and cultural 
context. In Estonian, the cut–off point for differentiating 
between healthy and impaired individuals was determined to 
be 15.5, with high sensitivity (0.824) and specificity (1-speci
ficity of 0.141). This cut–off value served as a threshold for 
distinguishing between individuals with and without voice 
disorders. Johnson et al3 reported an approximate cut-off 
score of 30 points for the original VHI, though not de
termined by ROC curves. As determined by ROC curves, the 
chosen cut-off of 15.5, which falls within the range of findings 
from other studies,8,11,24 highlights both the variability in re
sults and the complexity of defining a universal standard for 
diagnosing voice disorders. Our research show similarities 
with the results of studies conducted in geographically prox
imate districts, eg, Czech Republic (13)11 and Poland (17).13

In contrast, the VHI-EST-30 cut-off score revealed simila
rities also with languages from cultures further away, such as 
Brazilian Portuguese (19)30 and Iran (14.5).31 Consequently, 
given the data, we cannot definitively conclude that cultural 
and linguistic similarities affect VHI cut-off scores. For Es
tonian, we can draw conclusions within our own language 
and cultural context. Moreover, we must agree with the 
Slovakian study,8 which points out that it is questionable 
whether the VHI can unequivocally confirm the presence of a 
voice disorder. Therefore, while the VHI can be an important 
clinical assessment tool, specialists must approach patients 
holistically. The value of VHI lies in assessing therapy dy
namics, as it helps to objectively measure changes.

FIGURE 1. Receiver operating characteristic (ROC) curve for VHI-30-EST and AVQI. VHI-30-EST, Voice Handicap Index-30 
(Estonian version); AVQI, Acoustic Voice Quality Index.
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The AUC of 0.904 indicated that the VHI-30-EST is a good 
diagnostic tool for distinguishing between individuals with and 
without voice impairment. The high AUC value (P  <  0.001) 
demonstrates that the questionnaire accurately identified those 
with significant voice-related quality of life issues.

Pearson’s correlation analysis revealed a strong positive 
linear correlation (r  >  0.9) between the total VHI score 
and its subscales, indicating strong construct validity for 
the VHI-30-EST. This finding suggests that the ques
tionnaire’s subscales (physical, functional, and emotional) 
are highly representative of the overall voice-related han
dicaps experienced by individuals. These results align with 
several previous studies.12,16,26

Correlations between VHI-30-EST scores and AVQI 
measures demonstrated moderate but significant relation
ships in the test group. These findings are consistent with 
those of previous studies.27,28 In contrast, the correlations 
in the control group were weaker but still significant, except 
for the emotional domain, where no significant correlation 
with the AVQI was found. These findings suggest that 
while the AVQI provides objective voice quality data, it 
does not fully capture the emotional aspects of voice dis
orders, which are more subjective and may require self- 
reported measures, such as the VHI.

Similar to studies in Croatia,9 Latvia,7 and Sweden,24 the 
primary limitation of this study was its small sample size. 
The responsiveness of the VHI-30-EST to changes fol
lowing intervention was not assessed and could be explored 
in future studies.

CONCLUSION
This study demonstrated that the VHI-30-EST is a highly re
liable and valid tool for assessing the impact of voice disorders 
on quality of life. The tool demonstrated strong internal con
sistency and test-retest reliability, while Pearson’s correlation 
analysis further validated the questionnaire’s construct validity. 
Overall, the VHI-30-EST is effective in distinguishing between 
healthy and impaired individuals, and its stability across dif
ferent populations makes it an essential tool for the diagnosing 
and evaluating of voice disorders.
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