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Abstract 
    Background: Evidence regarding the application of telepractice voice training in theater actors is inconclusive. Our study aimed to 
investigate changes in acoustic parameters, auditory-perceptual characteristics, and self-reported voice symptoms of theater actors with 
voice complaints undergoing telepractice voice training.  
   Methods: Nine theater actors with voice complaints participated in this single-group intervention. In this pre-post study, we observed 
changes in the participants’ voice quality. The participants received twelve online voice training sessions over six weeks. An auditory-
perceptual evaluation was performed using the Consensus Auditory-Perceptual Evaluation of Voice (CAPE-V) profile to analyze the 
voice, while acoustic parameters were extracted from the recordings using Praat software. In addition, the Vocal Tract Discomfort Scale 
(VTDS) was administered as a self-report questionnaire. Outcome variables were measured pre-, post, and four weeks after the end of 
the training. The variables were then subjected to variance analysis with repeated measurements. 
   Results: Voice training resulted in significant changes in acoustic parameters, such as jitter and HNR. Additionally, over time, 
significant improvements were observed in auditory-perceptual characteristics, including overall severity, roughness, breathiness, and 
strain.  
   Conclusion: Telepractice voice training has the potential to enhance the voice quality of actors who experience voice complaints. 
However, more specific measures are necessary to fully understand the effectiveness of telepractice voice interventions compared with 
traditional face-to-face sessions. 
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Introduction 
Theater actors are professional voice users, and voice is 

a critical component of their artistic lives (1-3). During 
stage performances, theater actors must be able to control 
their voices and project them clearly onto the audience. 
They also need to produce sustained long speeches without 
becoming hoarse or losing voice and even project their 
voices too much to reach the back rows of the auditorium 

(2, 4). All these abilities require a good understanding of 
vocal functions, breath support, and pitch control; without 
proper knowledge of these essential elements, vocal abuse 
can lead to various voice problems (5-7). According to 
studies by Leyns et al. (2) and D'haeseleer et al. (5), voice 
problems such as voice fatigue, dysphonia, and poor vocal 
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↑What is “already known” in this topic: 
Theater actors, a group of professional voice users, often face the 
risk of voice disorders. While several evidence-based resources on 
voice training exist, there is a lack of evidence to suggest that 
telepractice voice training can enhance voice quality for theater 
actors. This study provides a preliminary insight into the research of 
telepractice voice intervention for theater performers.   
 
→What this article adds: 

This study suggests that telepractice voice training can improve 
some acoustic and auditory-perceptual aspects of voice in theater 
actors with voice complaints.  
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hygiene are commonly reported by theater actors. These is-
sues can be caused by various factors, including environ-
mental, psychological, and occupational conditions, that in-
crease the risk of voice complaints during stage perfor-
mances (2, 5, 8, 9). Searl et al. (2019) also reported that 
76% of acting students have at least one voice complaint 
during their artistic performance, with the most common 
complaints being hoarseness (33%) and pain (15%) (10-
12). Moreover, 29.2% of theater actors face difficulties in 
breathing support during performance, which can lead to 
excessive voice complaints or dysphonia (7, 8). It is indi-
cated that almost 35% of actors experience voice com-
plaints due to poor vocal hygiene and voice training limita-
tions, and 25.33% of professional theater actors currently 
working on stage have faced critical voice problems (1, 2, 
8). Therefore, providing voice training for theater actors be-
fore they encounter voice disorders is necessary. 

For a successful performance on stage, theater actors are 
advised to participate in warm-up and cool-down exercises 
as well as vocal hygiene that helps them to prepare and pro-
tect their voices (6, 13, 14). Koziara and Scherer also high-
lighted the importance of vocal hygiene instruction for the-
ater actors as an essential aspect of voice training. Their 
study covered various categories, such as preventing vocal 
overuse, medical care, vocal hydration, environmental fac-
tors, and using proper vocal techniques (15). Moreover, it 
is recommended that vocal issues in actors be addressedy 
focusing on voice training and education (9, 16).Training 
covering voice mechanisms, a vocal warm-up and cool-
down exercises, vocal hygiene, and breathing support have 
been found to be necessary for achieving successful inter-
vention outcomes (2, 6, 9, 13, 14). These techniques are not 
only required for professional voice users but also for the-
ater actors (6). However, speech-language therapists are 
hesitant about telepractice voice training methods, particu-
larly in the case of theater actors.  

The term "telepractice" has been utilized by the Ameri-
can Speech-Language-Hearing Association (ASHA) to 
designate a modality of speech-language pathology service 
delivery via online communication (17, 18). Telepractice 
for voice rehabilitation involves providing voice care ser-
vices through the Internet and telecommunication technol-
ogy (17, 19). Compared with in-person sessions, teleprac-
tice offers several advantages. For patients, it enables them 
to access services across different regions for voice therapy. 
In addition, it can save the time and financial costs associ-
ated with commuting for treatment (18, 19). Recent studies 
have explored telepractice for evaluation, intervention, and 
prevention services supporting individuals with voice dis-
orders (18-23). In this regard, Franz et al. investigated the 
clinical efficacy of voice therapy administered via teleprac-
tice to individuals with dysphonia. Their findings indicated 
that telepractice is a potentially effective method for deliv-
ering voice therapy to patients with dysphonia (23). More-
over, the feasibility of telepractice delivery for voice ther-
apy has been confirmed in various adult populations, and 
its efficacy has been preliminarily revealed (22). Liu et al. 
conducted online voice training for female teachers. Their 
program consisted of vocal hygiene education and resonant 
voice training and was held twice a week for eight sessions. 

Auditory-perceptual, acoustic, aerodynamic, and self-as-
sessments were conducted before and after the intervention. 
Their results showed that telepractice voice intervention ef-
fectively improved the voice quality of female teachers in 
this group of professional voice users (24). Despite evi-
dence supporting voice intervention through online ses-
sions for dysphonia, telepractice as a means of delivering 
voice training for theater actors still needs to be explored. 
Additionally, there is a lack of literature on telepractice 
voice training for theater actors, highlighting the need for 
further research. Therefore, this study aimed to explore the 
effect of voice training delivered via telepractice on acous-
tic parameters, auditory-perceptual characteristics, and 
self-reported voice symptoms in theater actors with voice 
complaints.  

 
Methods 
Study design 
This study involved single-group intervention research at 

three-time points (pre-, post, and follow-up). We measured 
auditory-perceptual characteristics, acoustic parameters, 
and self-reported voice symptoms of theater actors with 
voice complaints.  

 
Participants 
This study recruited nine theater actors who regularly 

performed at the Tehran Theater Hall Complex (TTHC). 
Five of the actors were male, and four were female. They 
reported experiencing one or more voice complaints from a 
list of nine voice symptoms (Hoarseness, Vocal fatigue, 
Pain, Strain, Aphonia, Breathiness, Monotone, Pitch break, 
and Tremor) (25). Participants in the study had to be adults 
(aged 18 to 65), with at least four years of acting experi-
ence, without a history of respiratory problems, craniofacial 
trauma, or head/neck surgery. The exclusion criterion was 
cold or flu during the study period. Although ten theater 
actors initially participated, one actress had to leave be-
cause of medical reasons. 

 
Evaluation procedure 
Voice evaluations included self-report assessments, audi-

tory-perceptual evaluations, and acoustic measurements. 
Evaluations were performed pre- (T0), post (T1), and four 
weeks after the end of the voice training (T2). 

a) Self-report evaluation of voice symptoms: The Vocal 
Tract Discomfort Scale (VTDS) is used to subjectively as-
sess voice problems (26). On a numerical scale ranging 
from 0 to 48, the experience of vocal tract discomfort is 
evaluated based on the frequency and severity of symp-
toms. When the participants completed the questionnaire, 
points were calculated for the frequency and severity of 
VTDS. 

b) Acoustic evaluation of voice: For acoustic evaluation, 
voice recording was conducted in an acoustic chamber at 
the speech laboratory of the IUMS, with noise levels atten-
uated to 35 dB or below. This was performed using a stand-
ard portable handy recorder (Zoom H5-HRC). The sam-
pling frequency of the voice recording was 44.1 kHz with 
16-bit precision, and the data were stored in the WAV for-
mat on a recorder's memory card. The microphone of the 
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recorder was positioned 10 cm from the right corner of the 
mouth at a 45-degree angle (1, 2). Each participant was po-
sitioned in a chair with their back straight and instructed to 
produce sustained phonation of vowel /a/ three times at 
their conversational pitch and loudness for five seconds. 
Using Praat Software (Version 6.2.09) (27), and owing to 
the reduction in the damping effect, the first and last one-
second of each voice was eliminated. The acoustic param-
eters, including the mean F0 (HZ), local shimmer (%), local 
jitter (%), and Harmonic to Noise Ratio (HNR) (dB), were 
accurately calculated for each voice file using Praat and the 
average parameters of each of the three vowels were con-
sidered as the final data. 

c) Auditory-perceptual evaluation of voice:  Auditory-
perceptual evaluation was conducted using the Consensus 
Auditory-Perceptual Evaluation of Voice (CAPE-V) pro-
file. It consists of six subscales: overall severity, roughness, 
breathiness, strain, pitch, and loudness (28). For this pro-
file, there were three levels of voice production: producing 
sustained vowels /a/ and /i/, reading six sentences, and pro-
ducing continuous speech for 20 seconds. The grading sys-
tem uses both quantitative and qualitative methods (using a 
100-mm visual scale). Participants were asked to read 
standard sentences of the validated Persian version of the 
CAPE-V profile (28). Each participant was asked to sit on 
a chair with their back straight and produce six standard 
sentences with natural pitch and loudness. Finally, the 
voices were rated by a qualified speech-language 
pathologist with > 15 years of experience in voice analysis. 

 
Voice training procedure 
First, the participants attended a remote group meeting in 

which they learned about the voice-training framework. All 
voice training sessions were conducted online via an inter-
net network with a minimum bandwidth of 10 Mbps. The 
system for these sessions used end-to-end encrypted soft-
ware to ensure security (WhatsApp, 
https://www.whatsapp.com). Six weeks of telepractice 
voice training consisted of 12 online sessions, each session 
lasting about 2 hours, held two times a week. During each 
session, the participants received instructions on vocal hy-
giene, breathing exercises, and warm-up and cool-down 
techniques. A summary of the sessions and contents cov-
ered during the six weeks of telepractice voice training for 
theater actors is provided in Appendix 1. 

a) Vocal hygiene: The participants were instructed on the 
principles of vocal hygiene, anatomy, and physiology of the 
voice system, as well as the basics of the breathing system 
(15, 16). They were encouraged to practice vocal hygiene 
every day, both at home and at work. Video files and Pow-
erPoints were sent regularly to the participants at the end of 
each session. 

b) Breathing exercises: Participants in the study were 

asked to practice breathing exercises for twenty minutes 
each day. These exercises included techniques such as 
breathing pattern awareness, diaphragmatic breathing, and 
voice-breathing coordination (4, 29). Each participant was 
asked to perform their own exercises, and the instructor 
provided visual and verbal feedback through online moni-
toring at each session. In addition, participants were pro-
vided with recorded videos for each session so they could 
access the techniques during their daily exercises. 

c) Warm-up and cool-down techniques: The participants 
were taught warm-up and cool-down techniques, including 
trills and humming. In addition, instructional files and vid-
eos were shared with the participants (30, 31). All partici-
pants were encouraged to perform ten minutes of warm-up 
and cool-down routines every day. Moreover, they were ex-
pected to undertake a ten-minute warm-up before each per-
formance and a ten-minute cool-down afterward. 

 
Statistical analysis 
SPSS Statistics for Windows version 18 (SPSS Inc., Chi-

cago, IL, USA) was used to analyze all data. Descriptive 
statistics of the mean (standard deviation (SD)) were used 
to describe the characteristics of the participants and out-
come variables. Prior to statistical analyses, the Kolmogo-
rov-Smirnov (KS) test was performed to assess whether the 
quantitative data were normally distributed. Repeated 
measures ANOVA was used to test the effect of voice train-
ing on the outcome measures over time [before the inter-
vention (T0), post-intervention (T1), and four weeks after 
the end of the intervention (T2)] as the within-subject vari-
able, followed by a Bonferroni adjustment test for multiple 
comparisons. Statistical significance was defined as a p-
value of less than 0.05 (P < 0.05). 

 
Results 
Nine theater actors (five males, four females) with a 

mean (SD) work experience of 7.11 (2.36) years were in-
cluded in this study. The demographic information of the 
participants is presented in Table 1. 

 
Voice complaint symptoms reported by participants 
As reported in Table 2, hoarseness was the most common 

voice complaint among participants based on voice com-
plaint symptom results, while pitch break (11.1%) and 
tremor (11.1%) were the least common symptoms. 

 
The self-report of vocal tract discomfort scale 
Repeated-measures ANOVA showed a significant reduc-

tion in the frequency subscale of the VTDS after the inter-
vention [P < 0.001, d = 0.56]. Adjustment for multiple com-
parisons using Bonferroni correction indicated a significant 
decrease at T1 and T2 compared to T0 (P = 0.034, P = 0.027). 

 
Table 1. Demographic characteristics of participants (n=9) 

Sex Mean age (SD) Number Percentage Work experience (SD) 
Male 27.2 (1.92) 5 55.60% 6 (1.22) 
Female 29.5 (3.87) 4 44.40% 8.5 (2.8) 
Total 28.88 (2.99) 9 100% 7.11 (2.36) 
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The frequency subscale of the VTDS at T2 was similar to 
that at T1 (P = 1.0). Moreover, there was a significant re-
duction in the VTDS severity subscale after the interven-
tion [P < 0.001, d = 0.66]. Adjustment for multiple com-
parisons using Bonferroni correction indicated significant 
changes at T1 and T2 compared to T0 (P = 0.006, P = 0.012). 
The VTDS severity subscale score at T2 was similar to that 
at T1 (P = 1.000) (Table 3). 

 
Acoustic parameters of voice 
The intervention resulted in significant changes in jitter, 

HNR, and shimmer, as shown by the repeated measures 
ANOVA. The results revealed significant reductions were 
observed in the jitter [P = 0.03, d = 0.52], HNR [P = 0.031, 
d = 0.4], and shimmer [1.07, 8.62] = 5.01, P = 0.020, d = 
0.4). Multiple comparison adjustments using Bonferroni in-
dicated significant changes at T1 and T2 compared with T0 
for all three measures (P =0.032, P = 0.041, jitter; P = 
0.022, P = 0.050 HNR, and P = 0.018, P = 0.034, for shim-
mer). The shimmer at T2 was similar to that at T1 (P = 
1.000). Furthermore, no p-values for male F0 (1.000) or fe-
male F0 (0.472) were found to be significant (Table 4). 

 

Auditory-perceptual characteristics 
The intervention resulted in changes in various CAPE-V 

characteristics according to the repeated measures 
ANOVA. Significant decreases in the overall severity sub-
scale score were observed after the intervention [P =0.014, 
d =0.54]. Adjustment for multiple comparisons using Bon-
ferroni correction indicated significant changes at T1 and T2 
compared to T0 (P =0.040, P =0.050). The overall severity 
at T2 was similar to that at T1 (P = 0.311).  

Moreover, repeated-measures ANOVA showed a signif-
icant decrease in roughness after the intervention [P = 
0.020, d = 0.51]. Adjustment for multiple comparisons us-
ing Bonferroni correction indicated a significant reduction 
at T1 and T2 compared to T0 (P = 0.041, P = 0.050). The 
roughness at T2 was similar to that at T1 (P = 0.070). We 
also observed a significant decrease in breathiness after the 
intervention, P = 0.006, d = 0.62]. Adjustment for multiple 
comparisons using Bonferroni correction indicated a signif-
icant reduction at T1 and T2 compared to T0 (P = 0.021, P = 
0.031). Breathiness at T2 was similar to that at T1 (P = 
0.311).  

For strain, a significant decrease was observed after the 
intervention [P = 0.020, d = 0.53]. Adjustment for multiple 
comparisons using Bonferroni correction indicated a signif-
icant reduction at T0 and T1 compared to T2 (P = 0.050, P = 
0.050). The strain at T0 was similar to that at T1 (P = 1.131). 
Furthermore, there were no significant differences in pitch 
(0.232) or loudness (0.728) (Table 5). 

 
Discussion 
In this study, we aim to investigate the effect of voice 

training delivered via telepractice on the voice quality of 
theater actors who have voice complaints. Specifically, we 
measured the changes in acoustic parameters, auditory-per-
ceptual features, and self-report voice assessment in theater 

Table 2. Voice complaint symptoms reported by participants (n=9) 
Voice symptom Number of participants Percentage of participan
Hoarseness 9 100 
Voice fatigue 8 88.80 
Pain 6 66.60 
Strain 6 66.60 
Aphonia 5 55.50 
Breathiness 5 55.50 
Monotone 3 33.30 
Pitch break 1 11.10 
Tremor 1 11.10 

 
 

 
Table 3. Mean (SD) of the VTDS scores reported by participants (n=9) 

Subscale Mean (SD) 
T0 T1 T2 

Severity 16.44 (7.84) 9.33 (4.5) 9.33 (3.96) 
Frequency 15.78 (8.52) 9.0 (3.87) 8.56 (3.64) 

1st Evaluation= T0, 2nd Evaluation= T1, 3rd Evaluation= T2 
 
Table 4. Mean (SD) of the acoustic parameters in participants (n=9) 

Acoustic parameters  Mean (SD) 
T2 T2 T2 

Male F0 (n=5) 129.27 (42.85) 130.78 (28.98) 136.28 (4.49) 
Female F0 (n=4) 215.62 (39.51) 226.45 (13.26) 224.65 (16.19) 
Jitter 0.371 (0.114) 0.252 (0.106) 0.238 (0.086) 
Shimmer 3.104 (1.575) 1.813 (0.815) 2.173 (0.775) 
HNR* 22.66 (2.89) 25.81 (2.51) 24.93 (2.59) 

1st Evaluation= T0, 2nd Evaluation= T1, 3rd Evaluation= T2,   
*HNR= harmonic-to-noise ratio 

 
Table 5.  Mean (SD) of CAPE-V scores in participants (n=9) 

CAPE-V subscale Mean (SD)
T0 T1 T2 

Overall severity 35.0 (22.6) 12.22 (8.7) 10.0 (9.35)
Roughness 33.33 (22.63) 13.88 (8.2) 10.0 (9.35)
Breathiness 21.94 (16.66) 5.0 (5.59) 2.77 (3.63)
Strain  26.66 (17.98) 13.33 (11.98) 8.33 (12.5)
Pitch  7.77 (13.78) 3.33 (4.33) 1.11 (2.2)
Loudness  3.88 (6.98) 3.33 (4.33) 2.22 (3.63)

1st Evaluation= T0, 2nd Evaluation= T1, 3rd Evaluation= T2 
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actors’ voices who participated in telepractice voice train-
ing. Previous research into theater actors has followed a 
face-to-face method in voice training (6, 8, 9). 

 
The self-report of vocal tract discomfort scale 
In this study, we observed a significant reduction in both 

frequency and severity sub-scales of the VTDS among the-
ater actors. The high level of the VTD subscales in the pre-
intervention phase was also similar to the study by Pecorari 
et al. (2022), in which the high VTDS score was attributed 
to the massive use of the voice during professional activity 
and the high vocal demand imposed by the performance 
(8). The vocal abuse behaviors, such as shouting or im-
proper vocal techniques, increase vocal tract discomfort 
(VTDS) scores in various populations (6, 14). However, 
telepractice voice training focused on vocal hygiene, voice 
education, and breathing exercises was promising for im-
proving VTD scores. 

 
Acoustic parameters of voice 
After providing telepractice voice training, we observed 

a significant decrease in jitter and shimmer among theater 
actors, along with an improvement in the harmonic-to-
noise ratio (HNR). This improvement is believed to be the 
result of focusing on vocal hygiene, breathing exercises, 
and the use of warm-up and cool-down voice methods. It is 
noteworthy that the positive changes in mean jitter and 
mean HNR were maintained at both the post- and follow-
up points four weeks later. These findings suggest that im-
provements can be sustained over time. Moreover, no sig-
nificant changes were found for F0 in participants. This 
might be because actors usually use a similar F0 range 
across performing conditions and gender, where they per-
form a wide range of F0 between 75.38 and 530.33 Hz (32). 

 
Auditory-perceptual characteristics of voice 
Following telepractice voice training, participants were 

observed to experience significant reductions in strain, 
roughness, and breathiness indexes of CAPE-V. These 
findings were consistent with the results of a previous study 
by Sezin et al. (9). Their study indicated that incorporating 
online monitoring of breathing exercises, as well as daily 
vocal warm-up and cool-down routines, have a positive im-
pact on reducing vocal strain, breathiness, and roughness 
(24, 33). In addition, our study showed a significant de-
crease in the overall severity index of CAPE-V, which sug-
gests that comprehensive vocal hygiene practices can have 
a positive impact on voice quality. The results of a study 
conducted by Rangarathnam et al. also delivered similar 
findings to our results (16). However, there was no signifi-
cant change in the mean pitch and loudness of CAPE-V 
across the three assessment periods, which confirms the 
findings of Sezin et al.  (9). This finding suggests that tele-
practice voice training for theater actors may need to be 
conducted for a longer duration to make substantial 
changes to CAPE-V pitch and loudness values. 

 
Limitation 
The main limitation of this study was its small sample 

size. Future studies should include a larger sample size and 
a control group to obtain more comprehensive results. Ad-
ditionally, this study did not measure stroboscopic parame-
ters or physiological measurements of the voice, which 
could have been helpful in investigating the effects of the 
interventions. Therefore, future studies could use multidi-
mensional assessments to measure the effectiveness of 
voice training via telepractice and compare it with in-per-
son voice training for theater actors. 

 
Conclusion 
The findings of this study highlight the value of teleprac-

tice voice training for theater actors with voice complaints 
as accessible preventive care. According to these findings, 
voice training methods, such as vocal hygiene, education, 
breathing exercises, and warm-up and cool-down exercises, 
can be implemented via a telepractice model of care for the-
ater actors with voice complaints. 
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Appendix 1. Summary of the sessions and contents covered during six weeks of telepractice voice training for theater actors 
Week Sessions / 

Duration 
Content Example 

1 2/ 
4 hours 

• Introduction to voice-training 
framework 

• Anatomy and physiology of 
voice 

• Vocal hygiene principles and ba-
sics of the voice and breathing 

system 

Introduction to laryngeal and voice 
system. Explanation of diaphrag-
matic breathing and discussion on 
voice function. Engagement in in-
teractive activities and discussions 
regarding anatomy and physiology 
of voice as well as breathing sys-
tem.  
 

2 2/ 
4 hours 

• Continued vocal hygiene practice 
• Breathing exercises: breathing 

pattern awareness, diaphragmatic 
breathing 

Practicing diaphragmatic breath-
ing exercises with visual feedback. 
Focusing on proper breathing pat-
terns and its coordination with vo-
calization. Personalized feedback 
on breathing technique. Discus-
sions on the importance of breath 
support for vocal projection in the 
stage performance. 
 

3 2/ 
4 hours 

• Emphasis on vocal hygiene prac-
tice 

• Breathing exercises refinement 
and feedback 

Refinement of breathing tech-
niques with personalized feedback. 
Discussion on vocal care routines, 
including hydration and avoiding 
vocal strain. 

4 2/ 
4 hours 

• Vocal hygiene reinforcement 
• Warm-up techniques: trills and 

humming 

Demonstration of trills and hum-
ming exercises with audiovisual 
and tactile feedback. Practicing 
warm-up exercises incorporating 
trills and humming to gently warm 
up vocal muscles. Individualized 
coaching on vocal warm-up tech-
niques. 
 

5 2/ 
4 hours 

• Continued vocal hygiene practice 
• Warm-up and cool-down tech-

niques consolidation 

Practicing cool-down techniques 
such as lip trills. Engagement in 
group warm-up and cool-down ex-
ercises. Integrating warm-up and 
cool-down exercises into daily 
practice. 
 

6 2/ 
4 hours 

• Final vocal hygiene review 
• Practice of warm-up and cool-

down routines 
• Review of breathing exercises 

Review of vocal hygiene practices, 
rehearsal of warm-up and cool-
down routines, as well as breathing 
exercises. Individualized feedback 
and sharing experiences and chal-
lenges. 
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