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Abstract
Purpose: The purpose of this investigation was to understand the role that diet plays, particularly
diets low in animal sources of creatine, in the perception of voice fatigue in vocal performers.
Methods: Individuals who use their voice professionally as performers were recruited for a
Qualtrics-based survey that collected demographic information, vocal performance metrics, as
well as dietary details regarding the number of servings of animal protein per week. Participants
were also asked to complete three standardized, validated vocal function perceptual scales.
Demographic data were descriptively analyzed. Reported diet, hydration, and hours of
performance per week were statistically correlated with vocal function perceptual scale scores.
Results: Dietary intake of animal sourced creatine and water intake both had a weak, negative
correlation with perceived voice fatigue. Reported hours of performance had a weak, positive
correlation to perceived vocal function and fatigue in both the VHI and VVFI-10, but a weak,
negative correlation to scores on the EASE scale.
Conclusions: Diet absent or low in creatine may not have a significant effect on the experience of
vocal fatigue in vocal performers. Other behavioral factors, such as hydration and length of time
performing impacted the performers who participated in this survey; however, not to the extent

that was expected.
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Chapter |
Introduction

A frequently studied aspect of vocal training for actors and singers is the acquisition of
optimal vocal technique. A less studied aspect of occupational voice use is strength and
conditioning training, specifically training for fatigue resistance and more rapid voice recovery
(Sandage & Hoch, 2019). Respiratory and laryngeal muscle response to training has not yet been
investigated in the context of occupational voice use in a manner that aligns with exercise
science theory and practice. As with strength and conditioning training prescribed for power
athletes, vocal performance training should be tailored to match the vocal demand task (Hunter
et al., 2020), with considerations for the development of the bioenergetic systems that support
muscle energy production, specifically the production of adenosine triphosphate (ATP). A
critical variable for production of ATP for the short duration, rapid acceleration engagement of
the intrinsic laryngeal skeletal muscles (ILSMs) is the bioavailability of phosphocreatine for the
immediate energy system. With phosphocreatine synthesis largely derived via animal protein
substrate, it can be hypothesized that actors and singers who do not eat any protein from animal
sources may be more susceptible to a less robust immediate energy system and subsequent vocal
fatigue.
Incidence/Prevalence of Voice Fatigue in Performers

Vocal fatigue is a symptom that impacts many individuals, particularly those who rely on

a durable voice for their occupation, such as actors and singers. These two populations use their



voices in an extensive manner that entrains more of the frequency and sound level range than
typical voice users, putting them at risk for symptoms of vocal fatigue. Prevalence of voice
disorder in a treatment-seeking population (n=882) at a university otolaryngology clinic over a
five-year span was estimated by first determining the percentage of those individuals who were
actively employed (59.2%; (Van Houtte et al., 2010). From that subset of volunteers,
professional voice users were identified (41%) with professional voice users operationally
defined as those who depended on their voice as their main working tool. The bulk of the
professional voice users were teachers, with 16% being vocal performers, either singers or
actors. No specific data was isolated from that 16%; however, 43% of all professional voice
users in the study were diagnosed with a functional voice disorder. A functional voice disorder is
one that “presumably related to dysregulated or imbalanced laryngeal and paralaryngeal muscle
activity" (p. 310; (Van Houtte et al., 2010). Muscle compensation is one element of performance
fatigue (Van Houtte et al., 2010).

Another study conducted by D’haeseleer et al. (2017) evaluated the acoustic and
perceptual voice quality of a group of actors before and after a 90-minute performance. This data
showed that 23.1% of the actors reported that they suffered from vocal fatigue. The study also
found that actors show a higher frequency of vocal tract discomfort on the Vocal Tract
Discomfort (VTD) scale (Mathieson et al., 2009) compared to the normative data, one of many
reasons that perception is such an integral factor to vocal fatigue.

Vocal Fatigue

For singers, vocal fatigue may depend on many factors not limited to, the style of music

being performed (Pacheco & Behlau, 2019), performance space acoustics (Bottalico et al., 2020),

training (Gelfer et al., 1991), vocal hygiene, and health diagnoses. Classical singers



(unamplified) employ different techniques than musical theatre singers, pop or rock singers,
country singers, etc., the latter groups often referred to as amplified singers. Because of the
differences in vocal demand, dependent on the demand of the material and singing technique,
each singer will experience a differing perception of fatigue. Similarly, actors are tasked with
different vocal loads depending on material, such as voice over work, Shakespeare or classical
repertoire, musical theatre acting, film, among others (Searl et al., 2021). Actors are also
influenced by performance space acoustics, training methods, vocal hygiene, and health
diagnoses, just as singers are. Many of the techniques employed by singers to achieve a
“resonant” sound are used by unamplified actors to achieve similar projection (Acker, 1987).
Performance versus Perceived Fatigue

In the context of occupational voice, vocal fatigue terminology is often used as both a
symptom and as a diagnosis (Hunter et al., 2020). In earlier exercise research, fatigue was
categorized by muscle function (performance) and sensation (perceived), independent of one
another (di Giullo et al., 2006). More recently, Enoka & Duchateau (2016) suggested that fatigue
be characterized as a “disabling symptom”, where performance and perceived fatigability are
directly correlated. Performance fatigability is the decline in performance over a span of time,
whereas perceived fatigability is the change in sensations felt by the individual performing the
action. Peripheral mechanisms of performance fatigue include bioenergetic substrate depletion,
with insufficient concentrations of substrate to make the muscle energy molecule, adenosine
triphosphate (ATP).
Bioenergetic Substrate Depletion

When discussing the intrinsic laryngeal skeletal muscles, it is most valuable to compare

them to other skeletal muscles throughout the body, due to the limited research done in vivo on
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the ILSMs. Skeletal muscles use three distinct bioenergetic pathways in the production of ATP:
the immediate energy system (anaerobic), glycolysis (anaerobic), and oxidative phosphorylation
(aerobic) (Brooks & Fahey, 1984). The immediate energy system uses phosphocreatine (PCr) as
a store of ATP. This source is immediately available to the body for muscle contraction and is
the primary source for brief, rapid, and powerful muscle activity lasting no more than a few
seconds (Sandage & Smith, 2017). When muscle activity is required for longer than a few
seconds, other mechanisms of energy (ATP) production are recruited. For muscle activities
lasting up to 2-3 minutes, involving speed or rapid muscle engagement, glycolysis becomes the
primary source of energy. Glycogen reserves within the skeletal muscles and stored in the liver
are supplemented with glucose supplied from the blood as well as fats and amino acids stored in
the muscle (Sandage & Smith, 2017). When the muscle activity lasts more than 2-3 minutes,
depending on fitness level, oxidative phosphorylation takes over the energy production process.
This pathway uses oxygen, carbohydrates, fats, and amino acids (Brooks & Fahey, 1984) to
produce molecules of ATP. When muscle activity begins, all three energy systems are initiated;
however, the immediate energy system is the primary pathway to supply energy to the muscle for
the first few seconds as glycolysis and oxidative pathways ramp up. In the event that the activity
continues beyond a few seconds, the immediate energy system’s supply of ATP is depleted, and
glycolysis takes the primary role of ATP production. If the activity of the muscle exceeds the
capacity of the glycolytic system, the oxidative system intervenes to supply the muscle with the
adequate amount of ATP needed to continue the action. During high-intensity muscle use PCr
stores are depleted (Kreider et al., 1998). This depletion of PCr, and subsequently ATP, is a
marker of decreased performance (Kreider et al., 1998). This decrease in performance may be

perceived by the individual as fatigue. The extent to which this applies to the ILSMs is unknown.
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See Figure 1 for visual of how the immediate energy system contribution is largely depleted in
the first 15-30 seconds after the start of adenosine triphosphate (ATP) production.

Figure 1. Immediate energy system temporal contribution
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Proposed ILSM Anaerobic Bioenergetic Reliance

Because of the short time span in which muscles are activated for the subsystems of
respiration and phonation, it was hypothesized that the ILSMs may depend predominately on
anaerobic metabolism which includes the immediate energy system, the ATP substrate of which
is phosphocreatine (Smith et al., 2017). A majority of the creatine within the human body is
located within the muscles as phosphocreatine. This compound acts as a phosphate storage
mechanism for the production of adenosine triphosphate (ATP). During exercise,
phosphocreatine is broken down to produce creatine and ATP in order to fuel the muscle
contraction process. Conversely, creatine and one phosphate molecule from ATP combine during
periods of rest and recovery to form phosphocreatine and adenosine diphosphate (ADP). It is
apparent that sufficient levels of creatine as a bioenergetic substrate supports both the

supramaximal intensity produced during brief exercise efforts and subsequent muscle recovery
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(Barr & Rideout, 2004). Creatine is a substance found in animal tissues such as meat, fish, and
poultry (Kaviani et al., 2020). Creatine is synthesized by the body, but it is also introduced to the
system through the diet of the individual to supply muscles with an adequate amount for muscle
function and recovery. For those performers following a vegan or other animal protein-restricted
diet, the amount of creatine supplemented by food is minimized.
Creatine and the Vegan Diet

To date, the prevalence of veganism worldwide is unclear. However, in the United States
approximately 0.5% of adults claim to follow a vegan diet (O'Keefe et al., 2022). Individuals
who do not consume meat or seafood must rely on the creatine that is synthesized within the
liver, only about half of what is necessary for proper muscle function and recovery (Kreider et
al., 2017). In a vegan diet, all animal products are eliminated. This includes dairy, eggs, meat,
seafood, gelatin, and honey (Kaviani et al., 2020). In eliminating these products, the individual
may find that they lack certain nutrients, including protein. It is important to be mindful of both
the quantity and quality of the protein being consumed because plant-based protein is often not a
complete protein (Schoenfeld, 2020). Incomplete proteins lack several amino acids that are found
in animal protein, including methionine, a precursor to creatine (Balestrino & Adriano, 2019). In
addition to protein, vitamin B12 is a common deficiency found in both vegans and vegetarians
(Mahmood, 2014). Vitamin B12 is also linked to the presence of methionine within the body.
Without supplementation, vegans store approximately half of the amount of creatine that
omnivores store within the muscles (Kaviani et al., 2020). Individuals who restrict or eliminate
animal products may be more susceptible to fatigue due to the rapid use of phosphocreatine at
the onset of activity. These individuals start with a low store of creatine before the activity

begins (Venderley & Campbell, 2006).
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Effects of Creatine

Creatine supplementation increases the amount of creatine stored within the muscles,
which aides in the body’s ability to maintain the availability of ATP during exercise and achieve
faster recovery (Simpson et al., 2019). Creatine has also been linked to enhancement of ballistic
exercise capacity and training adaptations, which allows the individual to “do more work™ in a
specific exercise in a given amount of time (Kreider et al., 2017). Given that the ILSMs are
mainly composed of fast-type muscles (Shiotani et al., 1999), these muscles may obtain the same
benefits of creatine as those involved in athletic exercise.
Benefits of Creatine Supplementation for Vegan Individuals

Vegans store approximately half the amount of creatine that omnivorous individuals do
(Kaviani et al., 2020). The benefits of creatine include enhanced force and power outpurt,
increased strength, increased anaerobic threshold, increased work capacity, improved recovery,
and improved training adaptations (Wax et al., 2021). Creatine supplementation can increase
phosphocreatine stores from 20% to 40% in vegan individuals, when implemented effectively
(Schoenfeld, 2020). Creatine supplementation is achieved by loading the system with creatine
over a period of time. There is no one standard method to creatine loading, rather several
protocols that can be considered. Because vegan individuals have a lower initial level of creatine
stored within the muscles, they have been found to have greater ergogenic effects from proper
creatine supplementation (Schoenfeld, 2020).
Hypothesis

With phosphocreatine being a direct animal byproduct and a fuel source for the
immediate energy system, it can be hypothesized that performers who do not consume animal

tissues (meat, fish, and poultry) may be more susceptible to vocal fatigue. This should be
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reflected in higher perceptual questionnaire scores for participants who do not eat meat, and even

higher for those who do not consume any form of animal products.

15



Chapter 11
Methods

Participants

Professional voice users were recruited to complete a Qualtrics survey approved by the
institutional review board. Participants were included if they were actors, singers, or performers
who relied on their voice for their work. Participants were excluded based on self-reported
history of voice disorder or laryngeal pathology.
Survey Procedures

A Qualtrics (Provo, UT, 2023) survey was developed to gather participant data, the
questions for which were divided into two main sections, demographics and perceptual
questionnaires. The first question described the study and obtained volunteer consent to proceed
to the inclusion questions. Volunteers who declined to consent were exited from the survey and
thanked. Participants were first asked if they used their voice professionally as a performer and,
if the answer was “yes” they were asked what type of performer (i.e., singer, actor, comedian). If
the volunteer responded “no” they were directed to the end of the survey and thanked for their
participation. Participants were then asked to disclose whether they had any history of voice
disorder or laryngeal pathology. If the participant answered “yes” to this question, they were
directed to the end of the survey and thanked for their participation. If the participant indicated
that they had no history of voice disorder or laryngeal pathology, they were directed to the

remainder of the survey. All Qualtrics survey questions can be found in Appendix A.
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Demographics

The demographics of the survey were broken up into three sections. The first section
asked the participant to provide their age, sex assigned at birth, gender, and race/ethnicity. Of
these questions, only gender was limited to a single response format. The other three questions
were presented with an open response field for the participant to enter their own answer, based
on recent recommendations for demographic data gathering that eliminates the need for an
“other” choice when answering these types of questions (Flanagin et al., 2021). The open
response format also gave the participant the opportunity to provide a response that may not be
included in a single choice list format.

The second group of questions pertained to the vocal classification of the participant.
These questions were used to determine the typical vocal demand for the participant, their
history of voice training, and use of amplification. Knowledge of typical vocal demand for each
participant was necessary for interpreting the questionnaire responses.

The last section of demographic questions was used to determine the health status and
diet of the participant. The participants were asked to identify any present health conditions that
may impact the perception of fatigue, such as auto-immune disorders, metabolic disorders, and
respiratory disorders. This question was formatted to allow for multiple answers and a text box
for conditions not included in the list. The participants were also asked to label their diet as either
vegan, vegetarian, or neither of the two. This question was used to determine the participant’s
baseline creatine production before any kind of supplementation. They were then asked if they
consume any form of creatine supplementation or sports supplements that contain creatine, and

at what dose.
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Perceptual Vocal Function Questionnaires

The survey was developed using three existing perceptual questionnaires: the Voice
Handicap Index-10 (Rosen et al., 2004), Vocal Fatigue Index (Nanjundeswaran et al., 2015), and
the Evaluation of Ability to Sing Easily (EASE) scale (Phyland et al., 2013). Each of these
questionnaires was chosen based on the perceptual bases of the questions presented. All
questionnaires targeted functional, emotional, and physical aspects of vocal fatigue. The VHI-10
and VFI were chosen to gather data on perceived impairment of voice function, whereas the
EASE scale focuses on fatigue of the singing voice. Both the VHI-10 and VFI are scored on a
five-point scale, with 0 being “Never” and 4 being “Always”. The EASE scale, however, is
scored on a four-point scale with 1 being “Not at all” and 4 being “Extremely”. In the EASE
scale, three questions are worded positively (4, 7 & 8) requiring that they be reversed scored. At
the end of the Qualtrics survey, separate scores from each of the questionnaires were presented to
the participant with a corresponding statement of what scores may indicate the presence of vocal
fatigue.
Recruitment Strategy

Following receipt of approval from the Institutional Review Board, participants were
recruited through postings in both singing and acting membership newsletters. These newsletters
included the National Association of Teachers of Singing (NATS) and the Voice and Speech
Trainers Association (VASTA). Working theatre and music departments were also given access
to the survey, including, but not limited to, LaGrange College, Auburn University, Missoula
Children’s Theatre, and Springer Opera House (Columbus, Ga). Each of these institutions were
encouraged to share the survey information on their social media pages and with colleagues and

alumni. The survey was also posted in the American Speech-Language-Hearing Association
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Special Interest Group 3 Community forum. Social media posting scripts were posted on the
Auburn University Speech, Language, and Hearing Sciences Instagram and Facebook pages, the
LaGrange College Facebook page, and the author’s Instagram and Facebook page. Each of these
posts was made public for sharing by other users of the social media outlet. Before completing
the survey participant consent was obtained.
Data Analyses

All data were exported from Qualtrics to a Microsoft Excel for analyses. Descriptive
statistics were used to summarize participant demographics. Questionnaire scores were
calculated within Qualtrics and scores from each of the perceptual assessments (VHI-10, VFI,
and EASE) were statistically correlated for each volunteer with the following variables: years of
voice training, professional voice use (hours per week), number of performances per week,
amplification use, sleep average per night, water intake, protein servings per week, and creatine
supplementation. Correlation analyses and normality assumptions were analyzed using SAS 9.4

(SAS Institute, Cary, NC). Significance was set at & <.0003 given the number of variables used

in the correlation analyses. Normality assumptions were evaluated via visual inspection of
histograms and QQ plots. A priori determination of correlation analyses were based on the
following values: negligible correlation (0.00-0.10), weak correlation (0.10-0.39), moderate
correlation (0.40-0.69), strong correlation (0.70-0.89), and very strong correlation (0.90-1.00)

(Schober et al., 2018).
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Participants

Chapter 111

Results

A total of 82 individuals were consented to complete the online survey. Following the

inclusion/exclusion questions, 55 participants remained; however, only 40 volunteers completed

the survey sufficiently to be included in data analyses. Race and ethnicity information were

provided by volunteers using an open response format. These responses were then grouped into

broader categories, in order to more effectively summarize the data. Refer to Table 1 for details

regarding volunteer demographics.

Table 1. Participant Demographics

Demographic Variable (N= 40) Response Count (Percentage %) N = total number of respondents; % = percentage of respondents based on 40 respondents.
*Type of Vocal Performance & Medical Conditions: check all that apply, will not sum to 100%

Sex Assigned at Birth
Female
Male

Gender
Female
Male
Nonbinary
Genderqueer

Age

19-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65+

Race

White/Caucasian

Asian

White & African American

Ethnicity
Non-Hispanic
Hispanic
American Indian
N/A

31 (77.5%)
9 (22.5%)

30 (75%)
8 (20%)

1(2.5%)
1(2.5%)

6 (15%)
8 (20%)
1(2.5%)
6 (15%)
4 (10%)
3 (7.5%)
3(7.5%)
4 (10%)
3 (7.5%)
2 (5%)

38 (95%)
1(2.5%)
1(2.5%)

29 (72.5%)
9 (22.5%)
1 (2.5%)
1(2.5%)

Type of Voice Use
Singing

Acting

Other

Voice Part
Soprano

Mezzo Soprano
Alto

Tenor

Baritone

Bass

Voice Training (Years)

Type of Vocal
Performance*

Classical Singing

Musical Theatre Singing
Contemporary Commercial
Acting

Other

30 (75%)
2 (5%)
8 (20%)

19 (47.5%)
6 (15%)

6 (15%)

5 (12.5%)
3(7.5%)
1(2.5%)

7 (17.5%)
7 (17.5%)
4 (10%)
6 (15%)
10 (25%)
1(2.5%)
2 (5%)
3(7.5%)

30 (75%)
22 (55%)
17 (42.5%)
12 (30%)
11 (27.5%)

Professional Voice Use Per
Week (Hours)

0-4

5-9

10-14

15-19

20-24

25-29

30-34

35+

Amplification Use
Yes

No

Sometimes

Medical Conditions*
Allergies

Acid Reflux

Thyroid Disease
Autoimmune Disorder
Respiratory Disease
Diabetes

Heart Disease
Smoldering Myeloma
Depression

Epilepsy

Spine Issues (involving
breathing)

GERD

None

6 (15%)
9 (22.5%)
7 (17.5%)
1(2.5%)
8 (20%)
1(2.5%)
2 (5%)

6 (15%)

7 (17.5%)
12 (30%)
21 (52.5%)

17 (42.5%)
12 (30%)
6 (15%)

5 (12.5%)
4 (10%)

2 (5%)
1(2.5%)
1(2.5%)
1(2.5%)
1(2.5%)

1 (2.5%)
1 (2.5%)
10 (25%)
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Voice Use Characteristics

Volunteers were prompted to provide their voice classification in an open response
format. These responses were then evaluated for placement into the following classifications:
soprano, mezzo soprano, alto, tenor, baritone, and bass. As summarized in Table 1, just under
half of the participants classified their singing voice as soprano, which is consistent with the
predominantly female identifying data pool. Volunteers were asked to select all forms of vocal
performance that applied to them, totaling 105 responses as summarized in Table 1. Eleven
volunteers chose “other” and reported the following activities in a free response format: teaching,
teaching voice, music teaching, public speaking, church soloist, worship music, choir singing,
cabaret, folk music, jazz, and contemporary choral singing. All “other” responses met inclusion
criteria and these volunteers were included in subsequent data analyses.

The number of hours of voice use of the volunteers ranged from two to more than 40
hours a week. In a free response format, volunteers reported a range of zero to eight
performances per week. When asked to provide the nature of these performances, the following
responses were given: concert, rehearsal, musical performances, acting, teaching, church,
broadcast hymn singing, bar and restaurant gigs, choir rehearsal, choir conducting, opera,
musical theatre, church cantor, lessons, theater for young actors musical tours, jam sessions,
open mics, song, worship leading, teaching voice, rock band, classical, praise team,
masterclasses, and voice acting.

Vocal Function Mitigating Factors

Participants were prompted to select all health conditions that applied to them, resulting

in a total percentage higher than 100%. Of the participants that selected “other”, 10 (25%)

indicated that they had no known health conditions, one (2.5%) had smoldering myeloma, one
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(2.5 %) had epilepsy, one (2.5%) had GERD, one (2.5%) had depression, and one (2.5%) had
spine problems with limited movement, including mechanisms of breathing. Of the 40 volunteers
who completed the survey sufficiently for inclusion, the average number of hours of sleep per
night ranged from 5 to 10 hours. The average number of ounces of water consumed daily by the
44 volunteers ranged from 0 to 120 ounces.
Diet Reported

Of the 40 participants who completed this section of the questionnaire, 37 (92.5%) were
not vegan and 3 (7.5%) were vegan. In the 37 non-vegan participants, the average number of
servings of animal products per week ranged from 2 to 30 servings. Of the 40 participants, 36
(90%) did not take any form of creatine supplementation, while 4 (10%) did. Of those 4, the
forms of supplementation included pill or tablet form, plant-based protein powder, and dietary
sources (turkey, beef, chicken, and eggs). None of the volunteers reported use of any form of
sports supplement. One (2.5%) of the 40 volunteers reported that they took astaxanthin, a
supplement that is known to have antioxidant properties, resulting in reduction of oxidative stress
(Kaneko et al., 2017).
Perceptual Scale Scores
Vocal Fatigue Index

Forty participants completed the VFI questionnaire in full. This questionnaire is unique in
that the responses are reported as subsection scores, not as a total score. The first section of the
questionnaire targeted perceived tiredness of the voice and avoidance of voice use. The mean
score for this section for the 40 participants was 12.63 and the median was 11.5 (range = 3 to
24). A score greater than or equal to 24 indicates vocal fatigue. Of the 40 volunteers, only one

obtained a score consistent with the presence of vocal fatigue with regard to perceived tiredness
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of the voice and avoidance of use. The second section targeted physical discomfort. The mean
score for this section for the 40 participants was 3.5, the median was 3 (range = 0 to 10). A score
greater than or equal to 7 in this section indicates the presence of vocal fatigue. Of the 40
volunteers, 7 reported scores consistent with vocal fatigue as it applies to physical discomfort of
the vocal mechanism. The third section of the questionnaire targeted improvement of fatigue
symptoms with rest. The mean score for this section for the 40 participants was 9.05, the median
was 9 (range = 3 to 12). A score that is less than or equal to 7 in this section indicates that vocal
fatigue symptoms do not improve with rest. Of the 40 volunteers, 11 had scores that were
consistent with symptoms that persist after rest.
Voice Handicap Index-10

Thirty-nine participants completed the VHI-10 questionnaire in full. The mean score of
these participants was 3.90, the median was 3 (range = 0 to 18). Visual inspection of the
histogram indicated that the data were left-skewed, consistent with overall low group scores on
this perceptual assessment. A score of 11 or higher is indicative of an “abnormal” VHI-10 score
(Arffa et al., 2012). Of the 39 volunteers that completed the questionnaire, only 1 reported a
score above this threshold.
Evaluation of the Ability to Sing Easily (EASE)

Thirty participants completed the EASE questionnaire in full. The mean score of these
participants was 27.83, the median was 25 (range = 20 to 46). Visual inspection of the histogram
indicated that the data were left skewed which is consistent with the overall low group scores

reported on this perceptual assessment.
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Correlation Analyses
Non-singer Volunteer Correlations

The first data set analyzed via a Pearson correlation analyses included all participants
who completed the VFI and the VHI-10. The scores of these perceptual scales were correlated
with age, sex assigned at birth, voice training (in years), professional voice use (hours per week),
number of performances per week, amplification status, average hours of sleep per night, average
water consumption (ounces per day), average protein consumption (servings per week), and
creatine supplementation status. In order to correlate qualitative values, categories such as sex
assigned at birth, amplification status, and creatine supplementation status were given numerical
values. See Table 2 for complete correlation analyses.

There was a positive, weak correlation between age and the VHI-10, r(40) = 0.20, p =
0.22. However, there was a negative, weak correlation between age and the second section of the
VFI, r(40) =-0.21, p = 0.20.

A Pearson correlation coefficient was computed to assess the linear relationship between
the sex assigned at birth of the volunteers and scores on the first section of the VFI. There was a
negative, weak correlation between the two variables, r(40) = -0.21, p = 0.19. Because the female
assigned at birth participants were given the numerical value of one and the male assigned at
birth participants were assigned the number two, this illustrates that the female assigned at birth
participants reported higher scores on this portion of this perceptual scale. This section of the
V/FI targeted perceived tiredness of the voice and avoidance of voice use.

A Pearson correlation coefficient was computed to asses the linear relationship between

voice training and the score of the second section of the VVFI. There was a negative, weak
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correlation between the two variables, r(40) = -0.24, p = 0.13, indicating that volunteers with
more training reported less physical discomfort of their voices.

In comparing hours of professional voice use to scores of the VHI-10, there was a
positive, weak correlation between the two variables, r(40) = 0.20, p = 0.22. Volunteers who
used their voice in a professional capacity for longer amounts of time during the week reported
higher scores on this perceptual scale. A higher score indicates a higher perception of vocal
impairment by the volunteer. Additionally, there was a positive, weak correlation between hours
of professional voice use and servings of protein consumed, r(40) = 0.19, p = 0.24. These
correlations indicated that participants consuming higher amounts of animal protein reported
higher levels of perceived vocal impairment.

A Pearson correlation coefficient was computed to assess the linear relationship between
the volunteer reported servings of animal protein consumed weekly and the scores of the three
sections of the VVocal Fatigue Index. There was a positive, weak correlation between servings of
protein and the first section of the VFI, which centers around tiredness of the voice and
avoidance of use, r(40) = 0.15, p = 0.35. There was also a positive, weak correlation between
servings of protein and the third section of the VFI regarding improvement of symptoms with
rest, r(40) = 0.33, p = 0.04.

EASE Scale Correlations

The same correlation analysis was performed on the data subset of the thirty volunteers,
identifying as singers, who also completed the EASE scale. The scores of this scale were
correlated with vocal training (in years), professional voice use (hours per week), number of
performances per week, amplification status, average hours of sleep per night, average water

consumption (ounces per day), average protein consumption (servings per week), creatine
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supplementation status, and scores of the other two perceptual voice scales. In order to correlate
qualitative values, categories such as amplification statues and creatine supplementation status
were given numerical values. See Table 3 for the correlation analyses for the volunteers
identified as singers.

The EASE Scale scores were also compared to scores of the VFI and VHI-10. A Pearson
correlation coefficient was computed to assess the linear relationship between the EASE Scale
and each section of the VFI, as well as the VHI-10. There was a positive, moderate correlation
between the EASE Scale and the first factor of the VVFI, r(30) = 0.64, p = 0.0001, the second
factor of the VVFI, r(30) = 0.47, p = 0.01, and the VHI-10, r(30) = 0.55, p = 0.002. However, there
was a negative, negligible correlation between the EASE Scale and the third factor of the VFI,
r(30) =-0.04, p = 0.82. These correlations suggest that singers are reporting similar impairment
or fatigue in both singing and speaking voice.

Cumulative Participant Correlations

The scores of the perceptual vocal function and fatigue indexes were correlated with the
reported number of ounces of water consumed per day by all of the participants. There was a
negative correlation between the two variables. The VFI (factors 1 and 2) and VHI-10

correlations were weak, whereas the EASE correlation was moderate.
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Table 2. VFI and VHI-10 Correlations with Significance Value

Age Sex VT PVU Perf Amp Sleep Water Pr Csup VFI1 VFI2 VFI3
Sex 0.18057
0.2648
vT 0.44330 0.06069
0.0042 0.7099
PVU 0.02979 -0.04504 0.20744
0.8552 0.7826 0.1990
Perf -0.14788 0.02249 -0.09701 0.27420
0.3625 0.8905 0.5515 0.0869
Amp -0.05937 0.13777 0.11486 0.10925 0.01778
0.7159 0.3966 0.4804 0.5022 0.9133
Sleep 0.05027 0.06867 0.22503 -0.08247 -0.24701 0.17598
0.7580 0.6737 0.1627 0.6129 0.1244 0.2774
Water -0.09677 -0.22265 0.10856 0.25447 0.23877 0.21788 -0.07900
0.5525 0.1673 0.5049 0.1131 0.1379 0.1768 0.6280
Pr -0.06723 -0.16274 0.00176 0.19143 -0.28511 0.00922 -0.05564 -0.13668
0.6802 0.3157 0.9914 0.2367 0.0745 0.9550 0.7331 0.4004
Csup 0.20369 -0.01996 0.11939 0.13236 0.16693 -0.08523 -0.22942 0.27450 0.08085
0.2074 0.9027 0.4631 0.4156 0.3032 0.6010 0.1544 0.0865 0.6200
VFIl -0.07582 -0.21027 -0.11304 0.21126 0.09679 -0.10090 0.01711 -0.09154 0.15198 -0.08503
0.6419 0.1928 0.4874 0.1907 0.5524 0.5356 0.9166 0.5743 0.3492 0.6019
VFI2 -0.20628 -0.15179 -0.24098 0.07913 0.02963 -0.01441 -0.00776 -0.05762 0.03887 -0.11269 0.59102
0.2016 0.3498 0.1341 0.6274 0.8560 0.9297 0.9621 0.7240 0.8118 0.4887 <.0001
VFI3 0.07513 -0.12606 0.11382 0.09911 -0.08312 -0.15575 -0.10009 0.06840 0.32546 0.18337 0.24677 0.17635
0.6450 0.4383 0.4844 0.5429 0.6101 0.3372 0.5389 0.6750 0.0404 0.2574 0.1248 0.2764
VHI 0.20117 0.00130 -0.05187 0.20061 -0.00292 -0.02571 -0.22819 -0.17617 0.08271 0.10373 0.51720 0.20266 0.24154
0.2194 0.9937 0.7538 0.2208 0.9859 0.8765 0.1624 0.2834 0.6167 0.5297 0.0007 0.2160 0.1385

VT: Voice Training ; PVU: Performance Voice Use (hours) ; Perf: Number of Performances ; Amp: Amplification ; Pr: Protein ; Csup: Creatine Supplementation
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Table 3. Singer Correlations with Significance Value

VT PVU Perf Amp Sleep Water Pr Csup VFI1 VFI2 VFI3 VHI
PVU 0.24712
0.1880
Perf 0.02311 0.24688
0.9035 0.1884
Amp 0.07022 0.17650 0.05210
0.7123 0.3508 0.7845
Sleep 0.17958 003869  -0.12522  0.26060
0.3423 0.8392 0.5097 0.1643
Water 001877 0.31923 041402  0.18800  -0.15430
0.9216 0.0855 0.0229 0.3198 0.4156
Pr 0.00609 023027  -0.24392 001941  -0.13152  -0.11380
0.9745 0.2209 0.1940 0.9189 0.4884 0.5493
Csup 0.06245 0.14308 0.26036  -0.08998  -0.33717 0.28458 0.08221
0.7430 0.4507 0.1647 0.6363 0.0684 0.1275 0.6658
VFIL  0.02479 0.24063  -0.06251  -0.20631 003632  -0.27312 00181  -0.09028
0.8965 0.2002 0.7428 0.2740 0.8489 0.1442 0.5924 0.6352
VFIZ 025801 007159  -0.09478  -0.05214  -0.01221  -0.19710 002010  -0.08914  0.64382
0.1671 0.7069 0.6184 0.7844 0.9489 0.2965 0.9160 0.6395 0.0001
VFI3 0.29035 0.05390  -0.05339  -0.21886  -0.00108 0.08176 0.40819 0.24946  0.18894  0.09836
0.1196 0.7773 0.7793 0.2452 0.9955 0.6676 0.0251 0.1837 0.3173 0.6051
VHI 0.13830 003355  -0.15708  -0.04546  -0.13275  -0.19306 0.07548 0.19658  0.52526  0.33044 0.11161
0.4661 0.8603 0.4071 0.8115 0.4843 0.3067 0.6918 0.2978 0.0029 0.0745 0.5571
EASE  .0.05393 003301  -0.08761  -0.07651 004332  -0.39874  -0.05939 0.11572  0.63787  0.46671  -0.04442  0.55228
0.7771 0.8625 0.6453 0.6878 0.8202 0.0291 0.7552 0.5426 0.0001 0.0093 0.8157 0.0016
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Chapter IV
Discussion
A little studied aspect of vocal function in vocal performers is the role of diet on

peripheral muscle-related mechanisms of perceived voice fatigue. It was hypothesized that the
intrinsic laryngeal muscles may have similar bioenergetic properties to limb skeletal muscles in
the human body, predominantly fueled by the immediate energy system for high impact voice
use which requires creatine phosphate as the substrate for ATP synthesis (Smith et al., 2017).
Because creatine stores are produced in part by the body itself and provided in part from animal
protein and creatine supplementation, it was hypothesized that diets lacking in dietary creatine
may lead to experiences of voice fatigue in individuals who use their voice extensively. This
study aimed to determine if there was a correlation between the diet of the performer and their
perceived level of vocal fatigue. It was hypothesized that performers following a vegan diet or
limiting their consumption of animal protein would experience more vocal fatigue, evident by
higher scores on perceptual measures of voice function.

The study hypothesis was not strongly evidence-supported given that the correlations
between each of the perceptual vocal function questionnaires and the reported average servings
of animal protein consumed per week were weakly positive. This finding suggests that vocal
performers following a vegan diet or those who limit their animal protein consumption are likely
not at an increased risk of experiencing vocal fatigue compared to vocal performers who obtain

adequate creatine phosphate from dietary sources. This conclusion, based on the standardized
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perceptual measures used, may be helpful to those performers who are considering a diet change
to one with less animal protein sources.

Of the four individuals who reported taking creatine supplementation, one reported
following a vegan diet, one reported following a vegetarian diet, and the remaining two were
neither vegan nor vegetarian. These four participants completed the entire survey, including the
three perceptual fatigue indexes. When descriptively comparing these scores, the vegetarian
participant reported the lowest scores of perceptual vocal fatigue. This individual used a plant-
based protein powder to supplement dietary creatine stores. The vegan volunteer presented with
the second lowest scores of perceptual vocal fatigue, with the other two participants scoring
higher. See Table 4 for creatine supplementation comparison.

Table 4. Comparison of Creatine Supplementation

Diet Type Vocal Servings of Form of VFI VFI VFI VHI-10 EASE
Performance Type Animal Creatine Factor 1  Factor 2 Factor 3
Protein/Week Supplement
Vegetarian Singer 4 servings (eggs) Plant-based 3 1 6 0 22
Protein Powder
Vegan Singer 0 servings Pill 8 0 12 3 30
Non-Vegan Singer 35 servings Dietary 15 3 12 7 32

Sources (Meat)

Non-Vegan Singer 16 servings Tablet 18 6 12 10 35

When compared to the other two vegan participants who did not use any form of creatine
supplementation, the supplementing participant scored between the two. Participant reported
hydration levels of the three vegan participants were compared, and the participant with the
highest reported daily water consumption (80 ounces per day) had the lowest scores in the
perceptual vocal fatigue questionnaires. The vegan participant with the second highest water
consumption, who was also taking a pill form of creatine supplement, reported the second lowest

perceptual vocal fatigue scores, while the vegan participant consuming the least amount of water
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per day had the highest scores on these perceptual vocal fatigue indexes. See Table 5 for vegan
volunteer comparison. The findings for this subset of the whole volunteer cohort align with the
well-established guideline that sufficient hydration is necessary for optimal vocal function.

Table 5. Comparison of Vegan Participants

Creatine Ounces of VFI VFI VFI VHI-10 EASE
Supplementation Water/Day Factor 1 Factor 2 Factor 3
No 80 7 0 6 3 21
Yes (Pill) 50 8 0 12 3 30
No 20 22 10 5 6 46

Correlation Analyses
Several correlation values were notable. There was a positive, weak correlation between hours of
professional voice use and servings of protein consumed in that participants consuming higher
amounts of animal protein reported higher levels of perceived vocal impairment. This counters
the original hypothesis that performers consuming more creatine through animal protein sources
would report lower scores on these perceptual scales. The correlation analyses also provided
evidence that adequate or optimcal hydration compared to others less hydrated may have
mitigated perceptions of voice fatigue. The mediating effect of hydration on voice function has
been empirically studied; however, not within the context of diet in performers.
Strengths & Limitations

To the authors’ knowledge of the literature, this is the first study of its kind to query the
correlation of diet to perceived vocal fatigue in vocal performers. Diet is a little studied factor in
the area of fatigue in general, but especially in perceived vocal fatigue. Given the motivation to
limit animal protein sources for health and environmental reasons, an initial foray into the
relationship between diet and vocal fatigue is timely. A strength of this investigation was the

focus on vocal performers, a group distinct from the larger group of occupational voice users
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given the extensive manner in which performers use a broader frequency and amplitude vocal
range.

This study used an open response format for a number of questions within the
demographic sections of the survey. The use of this format was in response to recent research
suggesting the need to remove the “other” option from demographic questions where appropriate
to avoid “othering” study volunteers (Flanagin et al., 2021). The open response format allowed
the participants to provide answers that were less biased by a force choice list of items from
which to choose and the elimination of the need to select “other” due to a lack of inclusion in
selection options. However, this format also presented challenges during data analyses and
synthesis. The programs used for analysis, Qualtrics and Excel, were not able to categorize these
responses into similar groups, requiring analyzation by hand. With this open response format,
some participants provided answers that did not align with the question posed; however, the
open-response format allowed for more granular understanding of individual volunteer
experiences.

Providing outcomes scores from the perceptual measures used provided tangible
deliverables for study participants. At the end of the survey, participants were provided with the
scores to each perceptual vocal fatigue and function questionnaires they completed. Along with
these scores, a set of ranges was included to indicate the correlation between these numbers and
the potential impact on the individual’s vocal performance. Each participant was provided with a
tangible deliverable that could be used to gauge their vocal function relative to their diet and
consider seeking out care from a vocal health professional if their scores on the perceptual

measures were elevated.
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Study limitations are acknowledged. Only three of the survey volunteers reported a vegan
diet, which limits data analyses for group comparison; however, the low number of vegan
respondents in this study (6%) was a bit higher than reported prevalence of veganism in the
general population of 0.5% (O'Keefe et al., 2022). The limitation was mitigated by inclusion of
the question assessing the number of servings of animal protein consumed by the individual each
week. This question allowed for more granular correlations between diet and vocal fatigue to be
calculated given that many individuals limited but do not completely avoid animal protein
sources.

The low number of responses was also a limitation. Although the survey was
distributed through a variety of mediums, less than 100 participants initiated the survey process.
Although social media outlets were used to distribute the survey, it was not to the full extent of
their potential. Social media has become a source for news, events, and current research. By not
distributing the survey through more social media accounts geared toward professional voice
users, the survey was not as widely distributed as it could have been. This inclusion of social
media may have increased the overall number of participants in the study.

Future Directions

Future directions of this line of research may include a study design in which participants
were prescribed a diet to follow, including the amount of animal protein, while keeping all other
dietary variables consistent. This could better account for the influence of secondary variables
and isolate the creatine phosphate involvement in the function and fatiguability of the ILSMs.
Secondary variables may include, but are not limited to, water consumption, supplementation,

and hours of performance and rehearsal time. An additional future consideration would be to
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expand the survey to other occupational voice users, i.e., teachers, who also have high vocal
demand.
Conclusion

Based on prior research describing the probable reliance of the immediate energy system
within the ILSMs (Sandage & Smith, 2017), it was hypothesized that vocal performers that
limited consumption of animal protein would be more susceptible to the experience of vocal
fatigue. This hypothesis was driven by the utilization of phosphocreatine as a substrate for
synthesis of ATP within muscles that are engaged for power and rapid accelleration. The
hypothesis was not strongly supported by evidence provided via this survey. Relationships
between perceived vocal function and fatigue and hydration levels and amount of performance
time were found; however, not to the extent that would have been expected. Further research is
necessary to determine diet relationship to vocal function in vocal performers and other
occupational voice users. Additionally, research regarding the response of the ILSMs to
conditioning of the performing due to the extensive vocal dose and frequency range utilized, as
well as the involvement of dance, may be beneficial in the understanding of the behaviors of this

muscle group.
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Appendix A

Q1 Do you use your voice professionally as a performer (singer, actor, comedian, etc.)? If yes,
please specify the type of performance.

Yes (1)

No (2)

Skip To: End of Survey If Do you use your voice professionally as a performer (singer, actor, comedian,

Q2 Have you been diagnosed with any voice impairment or disorder within the last year?
Yes (1)

No (2)

Skip To: End of Survey If Have you been diagnosed with any voice impairment or disorder within the last

ear? = Yes

Q3 Age in years

Q4 Sex assigned at birth
Male (1)
Female (2)

Unknown (3)
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Q5 Gender

Q6 Race/Ethnicity

Q7 Vocal Part (Ex: soprano, alto, tenor, bass, etc.)

Q8 Voice Training (in years)

Q9 Type of Vocal Performance (select all that apply)

Classical Singing (1)

Musical Theatre Singing (2)

Contemporary Commercial Singing (3)

Acting (4)

Other (5)
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Q10 How often do you use your voice professionally on a weekly basis? (In hours)

Q11 When you use your voice professionally, are you amplified?
Yes, | use amplification. (1)
No, | do not use amplification. (2)

| sometimes use amplification. (3)

Q12 Health Conditions (select all that apply)
Diabetes (1)
Heart Disease (2)
Respiratory Disease (ex: asthma) (3)
Thyroid Disease (4)
Acid Reflux (5)
Allergies (6)
Autoimmune Disorder (7)

Other (8)
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Q13 Typical Diet
O Vegan (1)
O Vegetarian (2)

() Neither (3)

Q14 Do you take any form of creatine supplement?
) Yes (1)
) No (2)

Display This Question:

If Do you take any form of creatine supplement? = Yes

Q15 What form?

Q16 Do you use any sports supplements?
) Yes (1)
) No (2)

Display This Question:

If Do you use any sports supplements? = Yes

Q17 Does it contain creatine?
() Yes (1)
) No (2)
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Display This Question:

If Does it contain creatine? = Yes

Q18 What is the creatine dosage?

Q19 I don't feel like talking after a period of voice use.

¥ 0-Never (0) ... 4-Always (4)

Carry Forward All Choices - Displayed & Hidden from "l don't feel like talking after a period of voice use."

Q20 My voice feels tired when | talk more.

¥ 0-Never (0) ... 4-Always (4)

Carry Forward All Choices - Displayed & Hidden from "My voice feels tired when | talk more. "

Q21 1 experience increased sense of effort with talking.

V¥ 0-Never (0) ... 4-Always (4)

Carry Forward All Choices - Displayed & Hidden from "l experience increased sense of effort with
talking. "
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Q22 My voice gets hoarse with voice use.

V¥V 0-Never (0) ... 4-Always (4)

Carry Forward All Choices - Displayed & Hidden from "My voice gets hoarse with voice use. "

Q23 It feels like work to use my voice.

¥ 0-Never (0) ... 4-Always (4)

Carry Forward All Choices - Displayed & Hidden from "It feels like work to use my voice. "

Q24 1 tend to generally limit my talking after a period of voice use.

V¥ 0-Never (0) ... 4-Always (4)

Carry Forward All Choices - Displayed & Hidden from "l tend to generally limit my talking after a period of

voice use. "

Q25 | avoid social situations when | know | have to talk more.

V¥V 0-Never (0) ... 4-Always (4)

Carry Forward All Choices - Displayed & Hidden from "I avoid social situations when | know | have to talk

more. "

Q26 | feel I cannot talk to my family after a work day.

V¥V 0-Never (0) ... 4-Always (4)
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Carry Forward All Choices - Displayed & Hidden from "l feel | cannot talk to my family after a work day. "

Q27 It is effortful to produce my voice after a period of voice use.

V¥V 0-Never (0) ... 4-Always (4)

Carry Forward All Choices - Displayed & Hidden from "It is effortful to produce my voice after a period of

voice use. "

Q28 | find it difficult to project my voice with voice use.

¥ 0-Never (0) ... 4-Always (4)

Carry Forward All Choices - Displayed & Hidden from "l find it difficult to project my voice with voice use. "

Q29 My voice feels weak after a period of voice use.

¥ 0-Never (0) ... 4-Always (4)

Carry Forward All Choices - Displayed & Hidden from "My voice feels weak after a period of voice use. "

Q30 I experience pain in the neck at the end of the day with voice use.

V¥V 0-Never (0) ... 4-Always (4)

Carry Forward All Choices - Displayed & Hidden from "I experience pain in the neck at the end of the day
with voice use. "
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Q31 | experience throat pain at the end of the day with voice use.

¥ 0-Never (0) ... 4-Always (4)

Carry Forward All Choices - Displayed & Hidden from "l experience throat pain at the end of the day with

voice use. "

Q32 My voice feels sore when | talk more.

¥ 0-Never (0) ... 4-Always (4)

Carry Forward All Choices - Displayed & Hidden from "My voice feels sore when | talk more. "

Q33 My throat aches with voice use.

V¥V 0-Never (0) ... 4-Always (4)

Carry Forward All Choices - Displayed & Hidden from "My throat aches with voice use. "

Q34 1 experience discomfort in my neck with voice use.

V¥V 0-Never (0) ... 4-Always (4)

Carry Forward All Choices - Displayed & Hidden from "I experience discomfort in my neck with voice

use.

Q35 My voice feels better after | have rested.

¥ 0-Never (0) ... 4-Always (4)
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Carry Forward All Choices - Displayed & Hidden from "My voice feels better after | have rested. "

Q36 The effort to produce my voice decreases with rest.

V¥V 0-Never (0) ... 4-Always (4)

Carry Forward All Choices - Displayed & Hidden from "The effort to produce my voice decreases with

rest. "

Q37 The hoarseness of my voice gets better with rest.

V¥V 0-Never (0) ... 4-Always (4)

Carry Forward All Choices - Displayed & Hidden from "The hoarseness of my voice gets better with rest."

Q38 My voice makes it difficult for people to hear me.

V¥V 0-Never (0) ... 4-Always (4)

Carry Forward All Choices - Displayed & Hidden from "My voice makes it difficult for people to hear me. "

Q39 People have difficulty understanding me in a noisy room.

V¥V 0-Never (0) ... 4-Always (4)

Carry Forward All Choices - Displayed & Hidden from "People have difficulty understanding me in a noisy
room. "
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Q40 My voice difficulties restrict personal and social life.

V¥V 0-Never (0) ... 4-Always (4)

Carry Forward All Choices - Displayed & Hidden from "My voice difficulties restrict personal and social

life. "

Q41 | feel left out of conversations because of my voice.

V¥V 0-Never (0) ... 4-Always (4)

Carry Forward All Choices - Displayed & Hidden from "I feel left out of conversations because of my

voice. "

Q42 My voice problem causes me to lose income.

V¥V 0-Never (0) ... 4-Always (4)

Carry Forward All Choices - Displayed & Hidden from "My voice problem causes me to lose income. "

Q43 | feel as though I have to strain to produce voice.

V¥V 0-Never (0) ... 4-Always (4)

Carry Forward All Choices - Displayed & Hidden from "l feel as though | have to strain to produce voice. "

Q44 The clarity of my voice is unpredictable.

V¥V 0-Never (0) ... 4-Always (4)
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Carry Forward All Choices - Displayed & Hidden from "The clarity of my voice is unpredictable. "

Q45 My voice problem upsets me.

V¥V 0-Never (0) ... 4-Always (4)

Carry Forward All Choices - Displayed & Hidden from "My voice problem upsets me. "

Q46 My voice makes me feel handicapped.

V¥V 0-Never (0) ... 4-Always (4)

Carry Forward All Choices - Displayed & Hidden from "My voice problem causes me to lose income. "

QA47 People ask, "What's wrong with your voice?"

¥ 0-Never (0) ... 4-Always (4)

Q48 My voice is husky.

V¥ 1-Not at all (1) ... 4-Extremely (4)

Carry Forward All Choices - Displayed & Hidden from "My voice is husky. "

Q49 My voice is dry/scratchy.

V¥V 1-Not at all (1) ... 4-Extremely (4)
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Carry Forward All Choices - Displayed & Hidden from "My voice is dry/scratchy. "

Q50 My throat muscles are feeling overworked.

V¥ 1-Not at all (1) ... 4-Extremely (4)

Carry Forward All Choices - Displayed & Hidden from "My throat muscles are feeling overworked. "

Q51 My voice feels good.

V¥ 1-Not at all (4) ... 4-Extremely (1)

Carry Forward All Choices - Displayed & Hidden from "My voice feels

Q52 My top notes are breathy.

V¥V 1-Not at all (1) ... 4-Extremely (4)

Carry Forward All Choices - Displayed & Hidden from "My top notes are breathy.

Q53 The onsets of my notes are delayed or breathy.

V¥V 1-Not at all (1) ... 4-Extremely (4)

Q54 My voice sounds rich and resonant.

V¥V 1-Not at all (4) ... 4-Extremely (1)
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Carry Forward All Choices - Displayed & Hidden from "My voice sounds rich and resonant. "

Q55 My voice is ready for performance if required.

V¥V 1-Not at all (4) ... 4-Extremely (1)

Carry Forward All Choices - Displayed & Hidden from "My voice is ready for

Q56 My voice is tired.

V¥ 1-Not at all (1) ... 4-Extremely (4)

Carry Forward All Choices - Displayed & Hidden from "My voice is tired. "

Q57 My voice is worse than usual.

¥ 1-Not at all (1) ... 4-Extremely (4)
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Carry Forward All Choices - Displayed & Hidden from "My voice is worse than usual. "

Q58 My voice cracks and breaks.

V 1-Not at all (1) ... 4-Extremely (4)

Carry Forward All Choices - Displayed & Hidden from "My voice cracks and breaks. "

Q59 My voice is breathy.

¥ 1-Not at all (1) ... 4-Extremely (4)

Carry Forward All Choices - Displayed & Hidden from "My voice is breathy. "

Q60 I am having difficulty with my breath for long phrases.

¥ 1-Not at all (1) ... 4-Extremely (4)

Carry Forward All Choices - Displayed & Hidden from "I am having difficulty with my breath for long

phrases. "

Q61 My voice is cutting out on some notes.

V¥V 1-Not at all (1) ... 4-Extremely (4)

Carry Forward All Choices - Displayed & Hidden from "My voice is cutting out on some notes. "

Q62 1 am having difficulty changing registers.

V¥V 1-Not at all (1) ... 4-Extremely (4)
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Carry Forward All Choices - Displayed & Hidden from "l am having difficulty changing registers. "

Q63 Today I am having difficulty with my high notes.

V¥V 1-Not at all (1) ... 4-Extremely (4)

Carry Forward All Choices - Displayed & Hidden from "Today | am having difficulty with my hi

Q64 Today I am having difficulty projecting my voice.

V¥ 1-Not at all (1) ... 4-Extremely (4)

Carry Forward All Choices - Displayed & Hidden from "Today | am having difficulty projecting m

Q65 | am having difficulty singing softly.

V¥ 1-Not at all (1) ... 4-Extremely (4)

Carry Forward All Choices - Displayed & Hidden from "I am having difficult

Q66 Singing is hard work.

¥ 1-Not at all (1) ... 4-Extremely (4)

Carry Forward All Choices - Displayed & Hidden from "Singing is hard work. "

Q67 1 am having difficulty sustaining long notes.

V¥V 1-Not at all (1) ... 4-Extremely (4)
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Q68 VFI Part 1 Score
Your score is: ${gr://SC_eV6bTW73NXobMx0/Score}
A score of 24 or higher may indicate the presence of vocal fatigue.

VFI Part 2 Score
Your score is: ${gr://SC_1ZGF3WkegCK9kh0/Score}
A score of 7 or higher may indicate the presence of vocal fatigue.

VEI Part 3 Score
Your score is: ${gr://SC_9uhbAwz\VdyBbrP8/Score}
A score of 7 or lower may indicate the presence of vocal fatigue.

Q69 VHI-10 Score
Your score is: ${gr://SC_5bSNP{TULFgJ8c6/Score}
A score higher than 11 may indicate a voice impairment.

Q70 EASE Scale Score
Your score is: ${gr://SC_9nUojHJ4gXOLXcG/Score}
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