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SUMMARY

Aim: The objective of this study was to present the preliminary results of the efficacy of the VoiceScreen smartphone application in
differentiating between normophonic and dysphonic individuals through the measurement of the Acoustic Voice Quality Index (AVQI)
among Turkish-speaking participants.

Materials and Methods: A total of 30 participants were included in the study, comprising 15 individuals with dysphonia and 15
normophonic participants. Voice recordings were collected utilizing the VoiceScreen application in a clinical setting. The participants read
standard text and produced sustained vowel phonation as part of vocal tasks. The application automatically calculated AVQI scores. In
addition, participants were assessed using the VVoice Handicap Index-10 (VHI-10) and the GRBAS scale.

Results: Results indicate a significant difference in VoiceScreen and VHI-10 scores between dysphonic and normophonic groups
(p<0.05). VoiceScreen scores exhibited significant positive correlations with GRBAS (r=0.694, p=0.004) and VHI-10 (r=0.630, p=0.012)
within the dysphonic group.

Conclusions: This study's findings indicate that the \VoiceScreen app can distinguish between normophonic and dysphonic individuals in
Turkish. The results highlight its potential as an accessible and user-friendly tool for initial voice screening in Turkish-speaking clinical
populations.
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AKILLI TELEFON TABANLI SES KALIiTESI DEGERLENDIRMESI: TURKCE KONUSAN KATILIMCILARDA
VOICESCREEN UYGULAMASININ KLINIiK KULLANIMINA iLISKiN ON BULGULAR

OZET

Amag: Bu ¢alismanin amaci, Tiirkge konusan katilimcilarda VoiceScreen akilli telefon uygulamasi ile elde edilen Akustik Ses Kalitesi
Indeksi (AVQI) skorlarini normofonik ve disfonik bireyleri ayirt etmedeki etkinligine iliskin én sonuglari sunmaktir.

Yontem ve Geregler: Calismanin katilimecilarii 15 disfonik, 15 normofonik olmak iizere toplam 30 birey olusturmaktadir.
Katilimcilardan uzatilmig iinlii tiretimi ve standart ciimle okuma ile VoiceScreen uygulamasi kullanilarak ses kayitlar1 alinmis ve AVQI
skorlar1 elde edilmistir. Katilimcilara ayrica, Ses Handikap indeksi-10 (VHI-10) ve GRBAS skalasi1 uygulanistir.

Bulgular: Disfonik ve normofonik bireyler arasinda VoiceScreen ve VHI-10 puanlar agisindan istatistiksel olarak anlamli farklilik
saptanmugtir (p < 0.05). Disfonik grupta, VoiceScreen skorlari ile GRBAS (r = 0.694, p = 0.004) ve VHI-10 (r = 0.630, p = 0.012) arasinda
pozitif yonde anlamli korelasyon bulunmustur.

Sonuglar: Bu ¢aligma, VoiceScreen uygulamasinin Tiirk¢e i¢in normofonik ve disfonik sesleri ayirt edebildigini gostermistir.
Uygulamanin kolayca erisilebilir ve kullanic1 dostu olma &zellikleri Tiirkce konusan popiilasyonda on ses taramasi i¢in pratik bir arag
olabilecegini gostermektedir.

Anahtar Sozcikler: VoiceScreen Uygulamasi, AVQI, Akilli telefon uygulamasi, Akustik Analiz, Disfoni
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tilt of the trendline through the LTAS. The AVQI
output ranges from zero to ten, and gives a single
score. Higher scores are indicative of lower
voice quality. A threshold value of AVQI is
employed to differentiate between normophonic
and dysphonic voices. Based on the utilization of
a c¢s sample, inter-language phonetic variances
may affect the AVQI threshold; therefore, several
researchers have conducted validation studies to
establish the AVQI threshold for different
languages*’. While AVQI offers a reliable
multiparametric assessment of voice quality, its
application in clinical settings has typically
relied on specialized recording equipment and
acoustically treated environments, which may
not always be readily available. Recent research
has explored the use of smartphone applications
and telemedicine strategies for acoustic voice
evaluation®1° and some studies demonstrated
that smartphone-based measurements, even with
experimentally introduced ambient noise, still
show a satisfactory correlation with recordings
from reference studio microphones'**. In this
context, Grillo et al.®® have introduced an
application (VoiceEvalU8) that can automatically
compute AVQI and various acoustic parameters
on iOS and Android devices utilizing Praat**
algorithms.  Similarly,  the  \oiceScreen
application®® was developed to enable
background noise monitoring, voice recording,
and automated AVQI calculation. However,
evidence for smartphone-based applications for
AVQI is still restricted, and there has not yet
been a study examining their use within Turkish-
speaking clinical populations. This gap is
especially significant considering that clinical
settings frequently do not have access to high-
quality recording equipment and sound-treated
spaces, highlighting the urgent need for practical
and accessible tools. Therefore, this study aims
to present the preliminary results evaluating the
efficacy of the VoiceScreen application in
differentiating between patients diagnosed with
voice disorders and normophonic individuals in
Turkish speakers.

MATERIAL and METHODS

This study received ethical approval from
the Cappadocia University Ethics Board (No.
E64577500-050.99-44359).
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Participants

This study was conducted at the
Otorhinolaryngology  Outpatient  Clinic  of
Karadeniz Technical University, Faculty of

Medicine. The research population consisted of
30 individuals: 15 diagnosed with voice
disorders (aged 25-69) and 15 normophonic
participants (aged 25-72) with no history of
voice disorders. A voluntary consent form was
signed by all the participants.

For normophonic  participants, the
inclusion criteria were no history of laryngeal
pathology or voice disorders, no upper
respiratory tract infection at the time of voice
recording, and receiving a GRBAS (Grade,
Roughness, Breathiness, Asthenia, and Strain)
score of zero. The criteria for including
dysphonic participants were a diagnosis of a
voice disorder from an otorhinolaryngologist.
Both groups were required to be older than 18
and be native Turkish speakers with literacy
skills. The exclusion criteria for both groups
comprised a history of neurological or
psychiatric disorders that impact speech or voice;
hearing loss and an inability to adhere to study
instructions due to cognitive or linguistic
limitations. The dysphonic participants were
recruited from the otolaryngology clinic of the
above-mentioned university with voice-related
complaints and were diagnosed with a voice
disorder by the second author using
laryngoscopic ~ examination.  Normophonic
participants, who fulfilled the inclusion criteria,
were chosen from university personnel and
personal contacts using intentionally selected
samples.

Data Collection with VoiceScreen
Application

The primary voice recording instrument
for voice analysis was an Apple iPhone SE that
was equipped with the VoiceScreen application.
The VoiceScreen application supports 17
languages and functions as a self-assessment
tool, providing users with clear, step-by-step
instructions. The participants were instructed to
choose the  Turkish  language  option;
subsequently, the  application directed
participants to position the smartphone 30 cm
away from their mouth.
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Upon activation of the "Start Test"
button, the application initiated the monitoring of
background noise. When the noise level went
above the threshold, the application prevented
recording and presented a warning message
advising the participant to relocate to a quieter
environment. It was only allowed to record when

the background noise level fell within a
permitted range. Two vocal tasks were
conducted. Initially, participants received

instructions to maintain the vowel /a/ for at least
four seconds, with a timer visible on the screen
to assist in completing the task. Secondly,
participants engaged in a reading task, where
they read aloud the standardized Turkish
sentence utilized in the validation study of AVQI
version 2® ("Seriivenim, resimde gordiigiiniiz
doga harikast su dag koyiinde basladi").
Participants were directed to execute both tasks
while maintaining a comfortable and consistent
pitch and loudness level. Upon completion of the
recording procedure, the application
systematically computed the AVQI version 2
score for each participant. The program reported
if the score was over or below the Turkish cut-
off criterion of 2.98' and gave automatic
suggestions for those whose score surpassed this
limit. The score was recorded for statistical
analysis.

Two standardized clinical assessments
were administered in addition to the VoiceScreen
application. In order to assess the perceived
impact of vocal problems on daily life, the Voice
Handicap Index-10 (VHI-10)17 was
administered to all participants. The GRBAS
scale'® was employed to provide perceptual
ratings of voice quality, based on sv and cs
samples, using a 4-point ordinal scale, where 0
indicates normal and 3 signifies severe. GRBAS
scale was administered independently and
blindly by three clinicians with a minimum of
five years of experience in the field of vocal
disorders. The overall perceptual severity of
dysphonia was assessed by summing the scores
of the five parameters to derive a total GRBAS
score (ranging from 0 to 15), which was
subsequently utilized for statistical analysis. The
normophonic group was comprised exclusively
of participants who achieved a score of 0 on all
GRBAS parameters.
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Statistical analysis

All statistical analyses were performed
utilizing IBM SPSS Statistics for Windows,
Version 25.0 (IBM Corp., Armonk, NY, USA).
Descriptive statistics were employed to include
participant characteristics and voice parameters.
Independent samples t-tests were conducted to
assess group differences between normophonic
and dysphonic subjects. Pearson correlation
analyses were used to evaluate the associations
among age, VoiceScreen scores, VHI-10 scores,
and GRBAS scores.

RESULTS

A total of 30 participants were recruited
in the study. In the dysphonic group, there were
15 individuals, comprising five females (33.3%)
and ten males (66.7%), with a mean age of 53.47
(SD=12.19) vyears (range 25-69 years). The
normophonic group also included 15 individuals
comrising five females (33.3%) and ten males
(66.7%), with mean age of 53.93 (SD=12.36)
years (range: 25-72 years). In the dysphonic
group, the most prevalent diagnoses were
laryngeal cancer (n = 2, 13.3%), vocal fold
polyps (n = 2, 13.3%), Reinke's edema (n = 2,
13.3%) and vocal fold cyst. Additional
diagnoses, each of which was observed in one
participant (6.7%), included acute laryngitis,
neck mass, dysplasia, leukoplakic lesion, vocal
fold cyst, unilateral vocal fold polyp, history of
vocal fold irradiation, and unilateral vocal fold
paralysis. Participant characteristics and clinical
diagnoses are shown in the Table 1.

The descriptive statistics for the
\oiceScreen and VHI-10 scores of normophonic
participants are detailed in Table 3. The mean
\oiceScreen score for normophonic participants
was 3.80667 (SD = 1.576876). The VHI-10
score was 0.93 (SD = 1.668).

Table 4 presents the descriptive statistics
for VoiceScreen, VHI-10 and GRBAS Scores in
Dysphonic Participants. The mean VoiceScreen
score was 5.65 (SD = 2.41), the mean VHI-10
score was 19.87 (SD = 9.14), and the GRBAS
score was 6.47 (SD = 3.82).

To compare the VoiceScreen and VHI-10
scores of normophonic and  dysphonic
participants, independent samples t-test analyses
were conducted (Table 5). Statistical analyses
revealed significant differences in VoiceScreen
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and VHI-10 scores between two groups.
Dysphonic individuals exhibited significantly
elevated \VoiceScreen scores (M = 5.65, SD =
2.41) in contrast to normophonic participants (M
= 3.81, SD = 1.58), p = 0.020. The VHI-10
scores were significantly elevated in the
dysphonic group (M = 19.87, SD = 9.14)
compared to the normophonic group (M = 0.93,

SD = 1.67), with a statistically significant
difference (p < 0.001).
Table 6 presents the gender-based

analysis of VoiceScreen and VHI-10 scores in
normophonic  participants. No  statistically
significant  differences were observed in
\oiceScreen and VHI-10 scores between genders
(p > 0.05).

Table 7 demonstrates the gender-based
analysis of \oiceScreen, VHI-10 and GRBAS
scores in dysphonic participants. Dysphonic
males exhibited significantly higher VoiceScreen
scores compared to females (p = 0.016). The
gender differences in VHI-10 and GRBAS
scores did not reach statistical significance,
although GRBAS values were close to
significance with a p-value of 0.051.

The correlation between age,
\oiceScreen, and VHI-10 scores among
normophonic participants was analyzed using
Pearson correlation analysis. Results are
displayed in Table 8. No statistically significant
correlations were observed between the VHI-10
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normophonic  participants.  All  correlation
coefficients were non-significant and weak (p >
0.05). The VoiceScreen and VHI-10 scores of
normophonic participants did not exhibit any
significant gender differences; however, males
exhibited slightly higher scores. Male dysphonic
participants  exhibited substantially  higher
\oiceScreen scores (p = 0.016), while GRBAS
and VHI-10 were also elevated, yet not
statistically significant.

Table 9 displays the Pearson correlation
coefficients among age, \oiceScreen scores,
VHI-10 scores, and GRBAS scores in
participants with dysphonia. There was no
significant correlation between age and any of
the three voice assessment  measures.
Conversely, \oiceScreen scores demonstrated
significant positive correlations with both VHI-
10 (r = 0.630, p = 0.012) and GRBAS scores (r =
0.694, p = 0.004). Furthermore, there was a
significant correlation between VHI-10 and
GRBAS scores (r = 0.549, p = 0.034). The
results indicate that elevated VoiceScreen scores
correlate with increased VHI-10 and GRBAS
scores.

scores, age, and \oiceScreen scores of
Table 1. Participant Characteristics and Clinical Diagnoses
Variable Category / Normophonic Dysphonic (N, Total (N,
Diagnosis (N, %) %) %)
Gender Female 5 (33.3%) 5 (33.3%) 10
(33.3%)
Male 10 (66.7%) 10 (66.7%) 20
(66.7%)
Total 15 (100%) 15 (100%) 30 (100%)
Age Mean (SD) 53.93 (12.36) 53.47 (12.19)
Min—Max 25-72 25-69
Clinical Diagnoses Acute laryngitis 1(6.7%)
(Dysphonic
Group, n = 15)
Neck mass 1 (6.7%)
Dysplasia 1 (6.7%)
Laryngeal cancer 2 (13.3%)
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Leukoplakic lesion 1 (6.7%)
Vocal fold polyp 2 (13.3%)
Reinke’s edema 2 (13.3%)
Vocal fold cyst 2 (13.3%)
Vocal fold polyp 1 (6.7%)
(unilateral)

Vocal fold 1(6.7%)
irradiation history

Unilateral vocal 1(6.7%)
fold paralysis

N = number of participants; SD= standard deviation; Min=minimum; Max=maximum

Table 2. Descriptive Statistics for Normophonic and Dysphonic Participants

Group Measure N Mean SD Min Max

Normophonic VoiceScreen 15 3.80667 1.576876 1.650 7.980
VHI-10 15 0.93 1.668 0 4

Dysphonic VoiceScreen 15 5.64867 2.41198 2.590 8.630
VHI-10 15 19.87 9.141 5 33
GRBAS 15 6.47 3.815 1 13

N = number of participants; SD=Standard deviation; Min=minimum; Max=maximum

Table 3. Comparison of VoiceScreen and VHI-10 Scores in Normophonic and Dysphonic Participants

Measure Group N Mean SD p-value

VoiceScreen Normophonic 15 3.80667 1.57688 0.020
Dysphonic 15 5.64867 2.41198

VHI-10 Normophonic 15 0.93 1.668 0.001
Dysphonic 15 19.87 9.141

N = number of participants; SD=Standard deviation
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Table 4. Gender-based Analysis of VoiceScreen, VHI-10 and GRBAS Scores

Group Measure Gender N Mean SD p-value
Normophonic VoiceScreen Female 5 2.81400 0.896287  0.084
Male 10 4.30300 1.640048
VHI-10 Female 5 0.00 0.000 0.129
Male 10 1.40 1.897
Dysphonic VoiceScreen Female 5 3.63800 0.972918 0.016
Male 10  6.65400  2.293465
VHI-10 Female 5 14.60 7.436 0.117
Male 10 22.50 9.071
GRBAS Female 5 3.80 2.588 0.051
Male 10 7.80 3.706

Table 5. Pearson Correlation Coefficients (r) Among Variables in Normophonic and Dysphonic
Participants

Normophonic Variable (r) Age VoiceScreen  VHI-10
Age 1.000 0282 (p = 0218 (p =
0.309) 0.435)
VoiceScreen 0.282 (p = 1.000 0221 (p =
0.309) 0.429)
VHI-10 0.218 (p = 0.221 (p = 1.000
0.435) 0.429)
Dysphonic Age 1.000 0302 (p = 0229 (p = 0231 (p =
0.273) 0.412) 0.407)
VoiceScreen 0.302 (p = 1.000 0.630* (p = 0.694** (p =
0.273) 0.012) 0.004)
VHI-10 0.229 (p = 0.630* (p = 1.000 0.549* (p =
0.412) 0.012) 0.034)
GRBAS 0.231 (p = 0.694** (p = 0.549* (p = 1.000
0.407) 0.004) 0.034)

* Significant at the 0.05 level (2-tailed)
** Significant at the 0.01 level (2-tailed).
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DISCUSSION

The significant difference in VVoiceScreen
scores between normophonic and dysphonic
subjects highlights the possible effectiveness of
the application in distinguishing dysphonic
voices. Dysphonic participants had significantly
greater  \VoiceScreen scores (5.65) than
normophonics (3.81), which is consistent with
previous research that validates the clinical
correctness of VVoiceScreen app and smartphone-
based acoustic evaluations®?. However, the
normophonic group's mean \oiceScreen score
(3.81) was higher than the 2.98 threshold stated
in the Turkish validation study of AVQI version
216, Methodological variations might be the
cause of this variance. The current study used a
smartphone-based application in typical clinical
situations, whereas Yesilli-Puzella's*® work used
studio-grade  microphones in  controlled
circumstances. Even among healthy speakers,
background noise levels, device hardware, and
environmental variability can raise AVQI
values?®. Significant difference of VHI-10 scores
between normophonic and dysphonic subjects
corresponds to predicted clinical patterns.
Participants with normophonia scored below the
Turkish VHI-10 cutoff of 7.5, whereas those
with dysphonia scored considerably above it?°.
These findings align with previous research
demonstrating the VHI-10 as an effective
instrument for distinguishing between normal
and disordered voice function?2.,

The absence of significant gender
differences in VoiceScreen or VHI-10 scores
among normophonic subjects may descend from
the fact that they don’t have any vocal
complaints and known vocal fold pathologies.
Since they are normophonic individuals, gender
may have no effect on either acoustic or
perceptual vocal characteristics. Another thing
should be considered is that the small and
uneven sample numbers of the genres restrict the
power of these findings. Previous studies on
gender effects in voice measurements have also
yielded diverse results??, consistent with the
current study. Lack of correlations between age,
VoiceScreen, and VHI-10 scores among
normophonic participants indicates that age has
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no important effect on acoustic voice quality
yielded by VoiceScreen or perceived vocal
handicap in normophonics. This is consistent
with previous results that aging does not reliably
impact AVQIZ,

The positive correlation of VoiceScreen
scores with GRBAS and VHI-10 in dysphonic
group is similar to the previous studies. Pommée
et al.2* reported a comparable relation, observing
moderate correlations between the AVQI and the
VHI-10, as well as with the "G" parameter of
GRBAS. These findings indicate that higher
VoiceScreen scores are linked to greater
auditory-perceptual severity and perceived voice
impairment. The absence of significant
relationships with age in the dysphonic group
may suggest that age was not a substantial
determinant affecting voice severity?3.

The heterogeneous dysphonia group
included in our study reflects the various clinical
diagnosis that can be seen in voice clinic
settings. This approach aligns with previous
AVQI validation methodologies, in which
diverse-etiology cohorts were included to assess
voice quality across real-world clinical
populations??. Validation studies by Hosokawa et
al.* and Uloza et al'' wused similarly
heterogeneous samples to establish AVQI's
clinical utility as a screening tool. Our
heterogeneous participant group enhances the
ecological validity and generalizability of our
preliminary findings to typical clinical practice,
where screening tools must differentiate
dysphonic from normophonic voices regardless
of underlying etiology.

The heterogeneity of our dysphonia
group may have some implications for
interpreting our results. First, our findings
demonstrate that VoiceScreen can discriminate
between dysphonic and normophonic voices
across diverse pathologies This means that this
app has a clinical utility required of a screening
tool. Second, the significant correlations between
VoiceScreen scores and both GRBAS (r=0.694,
p=0.004) and VHI-10 (r=0.630, p=0.012) within
the heterogeneous dysphonia group suggest that
AVQI captures voice quality levels consistently
across different etiologies. Third, our results give
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the preliminary evidence of general screening,
rather than etiology-specific diagnostic accuracy.

LIMITATIONS

This research provides initial findings
and consequently has several limitations. First,
the sample size (n=30) was small, potentially
limiting the generalizability of the findings. Our
participant number is similar to those of the
smartphone-based voice assessment preliminary
studies?®>?®, While this sample is adequate for
establishing preliminary results, future studies
with larger samples are needed to establish
refined cutoff values for Turkish-speaking
populations.

Second, the gender distribution was
unbalanced in both normophonic and dysphonic
groups, which would have influenced how
gender-related differences were interpreted.
Future research should focus on incorporating
larger and more diverse samples, ensuring
balanced gender representation.

Third, the clinical heterogeneity within
the dysphonic group was inadequately balanced.
Future studies with larger samples classified by
etiology are suggested to determine whether
VoiceScreen performance varies across specific
dysphonia types.

CONCLUSION

This preliminary research  assessed
effectiveness of portable technology for voice
evaluation utilizing the VoiceScreen application.
In clinical environments, technological tools
should be practical and reliable. This study's
findings indicate that the VoiceScreen app
distinguishes  between  normophonic  and
dysphonic individuals. The findings indicate its
potential as an accessible and user-friendly tool
for initial voice screening in Turkish-speaking
clinical populations. Further research involving
larger and more diverse samples is necessary to
validate its clinical utility across a broader
spectrum of voice disorders.
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