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Vincent, Lynette Susanne. The effects of amplification and selected vocal exercises on 

the perceived vocal health of elementary music educators. Doctor of Philosophy (Music 

Education), May 2008, 145 pp., 10 tables, references, 60 titles. 

The main purpose of this study was to consider the effects of amplification and vocal 

function exercises on the perceived vocal health of elementary music educators (N = 37) from 

Oklahoma (n = 11) and Texas (n = 26).  Participants were assigned to the use of the 

ChatterVoxTM amplifier or vocal function exercises based on pretest scores on the Voice 

Handicap Index with Music Teacher Voice Questionnaire (VHI/MVQ).  Following the 4-week 

study period, participants completed the posttest VHI/MVQ.   

The results of a one-way ANCOVA that used treatment group as the independent 

variable, the summed posttest scores as the dependent variable, and the summed pretest scores as 

the covariate or control variable indicated that there was a statistically significant difference 

between the adjusted means for the posttest scores, favoring the exercises group.  The overall 

group and both treatment groups reported frequent loud voice use in work settings and in public 

places.  The overall group and the amplification group reported hoarseness after prolonged 

talking.  The exercises group did not report as great a problem with hoarseness after prolonged 

talking. 

Secondary purposes addressed demographic variables.  Women perceived greater overall 

vocal difficulties than men; men frequently reported specific vocal complaints that were not 

commonly indicated by women.  The vocal problems of women may have been associated with 

loud voice use.  The following common vocal complaints of men may have been related to the 

use of falsetto while teaching:  need for vocal rest, worse voices in the evening, dry throats, loss 

of voice, obvious pitch breaks in their singing voices, pain after singing for an extended time, 



and limited use of their high range. VHI/MVQ scores indicated that the study participants with 

21 to 39 years of teaching experience had more vocal difficulties than other participants and 

indicated limited use of the low range of their speaking voices, inconsistency in the sound of 

their voices, dry throats, throat pain after singing for a prolonged time, difficulty singing softly, 

and the need for vocal rest.  Participants with 6 or more years of experience experienced 

hoarseness after speaking for an extended time.   
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CHAPTER 1  

INTRODUCTION 

 Individuals who rely on their voices to fulfill the responsibilities of their jobs may be at 

greater risk for the development of vocal problems.  Because of this reliance on their voices as a 

primary tool of their profession, teachers may be potentially predisposed to vocal difficulties.  

Educators use their voices for instruction and for discipline, often use their voices in noisy 

settings, and engage in prolonged vocal use.  The necessity of voice use that requires louder 

speaking to be heard in a classroom may specifically place teachers at risk for vocal problems.  

Poor acoustic conditions in classrooms, loud air conditioning or heating systems, and student talk 

are factors that may contribute to noisy classroom conditions.  Educators must speak more loudly 

to be heard in these settings, and loud speaking involves more vocal force than speaking in face-

to-face situations.  The impact on teacher voice because of the vocal force required to speak 

loudly for prolonged periods may increase the vocal injury risk that educators face.  Teachers 

who experience vocal problems often continue to use their voices to teach because of the nature 

of their job requirements, and this continued use may further deteriorate their vocal health.   

 Studies that have considered the occurrence of vocal problems among occupations have 

found that teachers exhibited a high rate of vocal problems.  One study (Titze, Lemke, & 

Montequin, 1997) found that teachers were over-represented among individuals who sought 

treatment in otolaryngology practices, or the treatment-seeking population.  While teachers 

accounted for approximately 4% of the workforce, they accounted for approximately 20% of the 

patients seen for voice disorders.  Because of the prevalence of vocal problems that teachers have 

exhibited, the vocal health of teachers has been the focus of several research studies; however, 

fewer studies have considered the vocal health of music teachers specifically. 
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 Elementary music educators face the same possible risks as other educators in addition to 

risks that may be related to the nature of music teaching.  K-12 vocal music teachers have been 

found to use their voices more during a teaching day than teachers of other subjects (Solberg & 

Duax, 2000).  Not only do elementary music teachers use their voices for speaking, but they also 

use their voices for singing during their classes.  In addition to the noise often associated with 

regular classroom teaching, elementary music teachers may speak over students while the 

students are singing and over students who are playing classroom instruments.  These vocal 

behaviors may place music teachers at increased risk for vocal problems. 

 Vocal music teachers have also been found to exhibit a high risk for vocal problems 

(Askren, 2001; Bernstorf & Burk, 1996; Hackworth, 2003; Hazlett, 2001; Hendry, 2001; Solberg 

& Duax, 2000).  More than half of the vocal music teachers in one study (Solberg & Duax, 2000) 

reported that they were currently experiencing one vocal symptom, and half of the vocal music 

teachers in the same study reported that they were currently experiencing two or more vocal 

problems.  Self-reporting measures, such as questionnaires or survey instruments, have been 

accepted as means for study participants to report their perception of their own vocal health and 

to evaluate the impact of a health problem on an individual’s quality of life (Jacobson et al., 

1997; Murry & Rosen, 2000).  Self-reporting measures may be used to record the vocal 

complaints, behaviors, and problems of study participants. 

Studies have reported the vocal complaints of teachers to indicate the possible vocal 

problems of teachers.  Common vocal complaints in the general teaching population have been 

hoarseness (Roy, Merrill, Thibeault, Gray, et al., 2004; Smith, Gray, et al., 1997), vocal 

weakness (Smith, Gray, et al., 1997; Smith, Lemke, et al., 1998; Titze et al., 1997), effortful 

phonation (Roy, Merrill, Thibeault, Gray, et al., 2004; Smith, Gray, et al., 1997; Smith, Lemke, 
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et al., 1998; Titze et al., 1997), difficulty speaking softly (Roy, Merrill, Thibeault, Gray, et al., 

2004; Smith, Gray, et al., 1997), difficulty projecting, discomfort during phonation (Roy, Merrill, 

Thibeault, Gray, et al., 2004), loss of voice with cold or allergy (Morton & Watson, 1998), throat 

pain (Morton & Watson, 1998; Sapir et al., 1993), “change in voice quality after short use” (Roy, 

Merrill, Thibeault, Gray, et al., 2004, p. 545), “laryngeal dryness” (Morton & Watson, 1998, p. 

135), low-pitched speaking voice (Smith, Kirchner, et al., 1998; Titze et al., 1997), and 

“monotone voice” (Roy, Merrill, Thibeault, Gray, et al., 2004, p. 545).  The most commonly 

reported vocal problems among vocal music educators were vocal fatigue, dry throat, loss of 

high notes, lack of vocal endurance, throat discomfort, breaks in the voice, difficulty singing or 

speaking softly, hoarseness, and throat pain (Solberg & Duax, 2000).  In addition to considering 

the vocal risk and complaints of educators and music educators, research has considered the 

demographic characteristics of individuals who have reported vocal problems.             

 Demographic characteristics, such as gender, age, and years in a profession, have been 

investigated in relation to the prevalence of voice disorders.  In studies of treatment-seeking 

populations, females were more commonly represented among patients with vocal problems than 

males (Coyle et al., 2001; Herrington-Hall et al., 1988).  Several studies of teachers (Morton & 

Watson, 1998; Roy, Merrill, Thibeault, Parsa, et al., 2004; Russell, Oates, & Greenwood, 1998; 

Simberg, Sala, Vehmas, & Laine, 2005; Smith, Kirchner, et al., 1998; Smith, Lemke, et al., 

1998) reported that female teachers had a higher incidence of vocal problems than men.  In 

contrast, one study of teachers (Smith, Gray, et al., 1997) found that gender did not influence the 

amount of vocal problems and that both male and female teachers were more likely to perceive 

two or more vocal symptoms than male and female nonteachers.      
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 In addition to gender, studies of treatment-seeking populations and studies of teachers 

have also considered the possible impact of age on the prevalence of vocal problems.  In the 

overall treatment-seeking population, vocal pathologies have tended to occur most often between 

the ages of 45 and 64 years (Coyle et al., 2001; Herrington-Hall et al., 1988), and a high 

prevalence of vocal disorders has been observed among teachers between the ages of 31 and 40 

years (Russell et al., 1998).  Teachers have been found to be more likely to report a vocal 

disorder at any age than individuals in other professions (Roy, Merrill, Thibeault, Parsa, et al., 

2004).   

The findings concerning the impact of years in the teaching profession on vocal health 

have been mixed.  Smith, Gray, et al. (1997) found that teachers reported more vocal complaints 

with longer years of employment; however, Simberg et al. (2005) found that the number of years 

teaching did not correlate to the number of vocal symptoms reported.  Despite the vocal 

problems that the vocal music educators reported, a low percentage of the vocal teachers who 

had voice problems sought professional help or engaged in preventive voice care (Solberg & 

Duax, 2000).  Elementary music educators have reported vocal discomfort at the beginning of 

the teaching day, tired or hoarse voices at the end of the teaching day (Bernstorf & Burk, 1996), 

and occasional or frequent vocal difficulty (Zmijak, 1997). 

 Because the vocal complaints of vocal music educators may be related to the vocal 

demands of their occupation, measures to improve the vocal health of educators have been 

considered.  Vocal hygiene training, vocal exercises, and amplification are some of the 

treatments that have been used to address the vocal health problems of teachers.  Vocal hygiene 

training in studies has included educating teachers about general health (Hackworth, 2003; 

Gillivan-Murphy, Drinnan, O’Dwyer, Ridha, & Carding, 2005; Roy, Gray, et al., 2001; Roy, 
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Weinrich, et al., 2002), the vocal anatomy (Chan, 1994), healthy voice use, behaviors that misuse 

or abuse the voice, and classroom management strategies to reduce voice use (Chan, 1994; 

Hackworth, 2003; Roy, Gray, et al., 2001; Roy, Weinrich, et al., 2002).  Chan (1994) and 

Hackworth (2003) found that vocal hygiene education was successful in helping teachers to 

experience vocal improvement.  Vocal hygiene education was compared to other treatments in 

two studies (Roy, Gray, et al., 2001; Roy, Weinrich, et al., 2002).  Vocal hygiene education did 

not produce significant vocal improvement; however, vocal function exercises (Roy, Gray, et al., 

2001) and amplification (Roy, Weinrich, et al., 2002) significantly improved the vocal health of 

the educators in the studies.   

Vocal exercises that have been used in studies of teacher vocal health have included 

vocal function exercises and resonance therapy.  Resonance therapy (Roy, Wienrich, et al., 2003) 

and vocal function exercises (Roy, Gray, et al., 2001) have both been effective in improving the 

vocal health of educators.  The goal of resonance therapy is “to achieve the strongest possible 

voice with the least effort and impact between the vocal folds to minimize the likelihood of 

injury” (Roy, Weinrich, et al., 2003, p. 672).  The seven steps (Stemple, Glaze, & Klaben, 2000) 

of resonance therapy involve training individuals to produce vocal sound with a forward focus 

that results in “increased vibratory sensations in the midfacial region” (Roy, Weinrich, et al., 

2003, p. 672).  Resonance therapy sessions begin with “a series of stretching and breathing 

exercises” (Stemple et al., 2000, p. 341) and continue with vocal tasks.  The seven steps of 

resonance therapy begin with humming, and gradually progress to repetitive phrases that use 

voiced consonants, repetitive phrases that use voiced and unvoiced consonants, paragraph 

reading, and normal conversation (Stemple et al., 2000).  Involvement of a therapist is necessary 

to move the participant through the seven steps of resonance therapy (Stemple et al., 2000); 
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therefore, written instructions accompanied by an example practice CD would not be an 

appropriate primary manner to implement resonance therapy.   

Vocal function exercises are four exercises that are used in clinical settings and that have 

the goal of improving overall vocal function by balancing the three subsystems of voice: 

respiration, phonation, and resonance (Stemple et al., 2000).  The vocal function exercises were 

modified by Stemple from vocal exercises that Barnes used to strengthen vocal production 

(Stemple, 2004; Stemple et al., 2000).  The first exercise is to sustain the /i/ vowel as long as 

possible on F above middle C, the second exercise is to glide from the lowest note in the vocal 

range to the highest note in the vocal range on a lip trill, the third exercise is to glide from the 

highest note in the vocal range to the lowest note in the vocal range on a lip trill, and the fourth 

exercise is to sustain the musical notes middle C, D, E, F, and G on the /o/ vowel (Stemple et al., 

2000).  These exercises have been shown to be successful in improving the vocal function of 

teachers (Roy, Gray, et al., 2001) and speakers (Stemple, Lee, Amico, & Pickup, 1994), as well 

as singers (Sabol, Lee, & Stemple, 1995).  Because a program using vocal function exercises 

begins with all four exercises and does not progress to more difficult vocal tasks, written 

instructions accompanied by an example practice CD may be appropriate as the primary means 

to implement vocal function exercises.  

The use of portable amplification devices may help teachers because it may remove the 

necessity of the prolonged loud voice use that has been associated with teaching.  Prolonged 

speaking at volume levels that are higher than those used in normal conversation is a common 

behavior of teachers that may place them at risk for vocal problems.  When speaking with higher 

volume levels (greater intensity) than used in normal conversation, the vocal folds remain 

adducted (closed) longer and subglottal pressure is increased (Boone & McFarlane, 2000).  
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Singing with higher volume levels, such as those necessary to be heard over a classroom of 

elementary students, may also increase subglottal pressure (Boone & McFarlane, 2000).  High 

sound pressure levels are the result of increased subglottal pressure, and sound pressure level is 

the acoustic measure that relates to vocal loudness and intensity (Stathopoulos, 2004).   

Amplification has been found to reduce the increased volume level (Jónsdottir, Laukkanen, & 

Siiki, 2003; Jónsdottir, Rantala, Laukkanen, & Vilkman, 2001; Roy, Weinrich, et al., 2002; 

Sapienza et al., 1999), sound pressure level (Jónsdottir, Laukkanen, & Siiki, 2003; Jónsdottir, 

Rantala, Laukkanen, & Vilkman, 2001; Sapienza et al., 1999), and speaking fundamental 

frequency or pitch of teachers (Boone & McFarlane, 2000; Jónsdottir, Rantala, et al., 2001).  In 

one study, the use of a portable amplification device was found to reduce how loudly teachers 

had to speak; therefore, reducing the vocal force that was required by teachers (Roy, Weinrich, et 

al., 2002).  Portable amplification devices, such as the ChatterVox® (Ted Simons, Asyst 

Communications Co., www.chattervox.com), have been documented as being easy to use and 

not cost prohibitive (Roy, Weinrich, et al., 2002; Roy, Weinrich, et al., 2003).  Furthermore, 

written instructions may be appropriate as the primary means for music educators to implement 

the use of the ChatterVox.   

 

Need for the Study 

 This study was designed to assess the impact of the use of amplification and vocal 

function exercises on the perceived vocal health of elementary music educators.  The Voice 

Handicap Index with Music Teacher Voice Questionnaire (VHI/MVQ) was used in the current 

study to measure the participants’ perception of their vocal health.  Educators, including music 

educators, have displayed an increased risk for vocal problems because of the voice use that is 
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required by their profession.  For example, the increased volume level that teachers often use to 

be heard in a classroom may place teachers at risk for vocal problems.  Elementary music 

educators use their voices for both speaking and singing for a majority of the teaching day and 

may speak over students while the students are singing and over students who are playing 

classroom instruments.   

 Educators have exhibited a high occurrence of vocal problems, and vocal music 

educators have also exhibited a high risk for vocal problems; however, in past studies vocal 

music educators have not been likely to seek professional help or to practice preventive voice 

care.  Common vocal complaints of the general teaching population and of music educators have 

been identified, and many of these problems have been related to vocal misuse and abuse.  

Additionally, demographic characteristics, such as gender, age, and years in a profession, may 

also be related to the prevalence of vocal disorders.  In the general population, females and 

individuals between the age of 45 and 64 years have been more likely to report a vocal problem; 

however, the findings concerning gender, age, as well as years in the teaching profession on the 

vocal health of teachers have been mixed.  Because of the vocal problems that teachers have 

exhibited, research has considered interventions to help improve educators’ vocal health. 

 Vocal hygiene training, vocal exercises, and amplification have been used to address the 

vocal problems of teachers.  While each of these treatments has had a positive impact on teacher 

vocal health, vocal exercises, and amplification have had a greater significant impact than vocal 

hygiene training on teacher vocal health.  For this reason, the current study will consider the 

impact of vocal function exercises and amplification on the perceived vocal health of elementary 

music educators.  Vocal function exercises have had positive impacts on the vocal function of 
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teachers, speakers, and singers; and amplification has been an effective intervention for the vocal 

health of educators because it has reduced the loudness levels of teachers.  

Because amplification and vocal function exercises have been shown to improve the 

vocal health of classroom teachers, the impact of amplification and vocal function exercises on 

the perceived vocal health of elementary music educators should be considered specifically.  

Furthermore, amplification and vocal function exercises are not cost prohibitive and may be 

implemented through the use of written instructions for both treatments with the addition of an 

example practice CD for the vocal function exercises.  Amplification may be an effective means 

to relieve the impact of vocal load on the voices of elementary music teachers.  Vocal function 

exercises may serve to strengthen the teachers’ voices; resulting in the reduction of their reported 

vocal problems.  Considering the amount of vocal problems experienced by music educators, an 

intervention study that addresses the perceived vocal health of music educators may be a useful 

addition to music education research. 

 

Purposes of the Study 

 The main purpose of this study was to consider the effects of amplification using the 

ChatterVox portable voice amplifier and vocal function exercises on the perceived vocal health 

of elementary music educators from Oklahoma and Texas.  Ancillary questions addressed the 

descriptive and demographic characteristics of the participants.  The specific research questions 

were: 

1. What were any vocal complaints and behaviors that were commonly indicated by the 

elementary music educators in the study? 
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2. What was the prevalence of self-reported vocal problems among the elementary music 

educators in the study in terms of the following demographic characteristics? 

a. Gender 

b. Age 

c. Years of employment as a music educator 

3. What was the effect of amplification and vocal function exercises on the perceived vocal 

health of a group of elementary music educators? 

 

Definition of Terms 

 For the purposes of this study, operational definitions of the terminology used are 

necessary.  A voice disorder is the condition of an individual’s voice differing in “pitch, 

intensity, quality, or other basic vocal attribute” (Nicolosi, Harryman, & Kresheck, 1996, p. 297) 

from other individuals “of similar age, gender, cultural background, and geographic location” 

(Stemple et al., 2000, p. 2).  This study will consider functional and organic voice disorders.  

According to Boone and McFarlane (2000) and Stemple et al. (2000), a functional voice disorder 

is a voice disorder that results from misuse or abuse.  An organic voice disorder is “related to 

some physical abnormality in structure at various sites of the vocal tract” (Boone & McFarlane, 

2000, p. 56).  The use of survey instruments has been accepted as a means to measure an 

individual’s perception of the impact of a health problem on their life (Jacobson et al., 1997; 

Murry & Rosen, 2000); therefore, perceived vocal health refers to vocal health as measured by 

participant responses to the vocal health questionnaires administered in the current study.  The 

study focused on elementary music educators, and an elementary music educator is an individual 

who has been certified to teach music and who has taught music to students in any grade or 
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grades between kindergarten and fifth grade.  Elementary music educators are classified as 

professional voice users, or individuals who rely on healthy voices to fulfill the responsibilities 

of their employment (Luchsinger & Arnold, 1965; Sataloff, 2001; Stemple et al., 2000). 

 

Limitations 

 The findings of this study should not be generalized beyond the participant sample or 

beyond the schools in the study.  The participants were volunteers; therefore, they may have 

been different in some way from the teachers who did not volunteer to participate in the study.  

Another limitation of the study is that the participants learned the vocal function exercises 

through the use of a CD and written instructions rather than through a training session.  

Similarly, the amplification group received written instructions concerning the use of the 

ChatterVox amplification devices rather than through a training session.  Written instructions 

were used instead of training sessions because of the geographic spread of the study participants. 
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CHAPTER 2  

REVIEW OF LITERATURE 

 This chapter is a review of the research literature related to the vocal health of educators.  

Findings of research concerning the classifications of voice disorders, voice disorders in the 

general population, voice disorders among teachers, voice disorders among music educators, and 

experimental studies concerning the vocal health of teachers are presented in this chapter.  The 

review of experimental studies of the vocal health of teachers will consider questionnaires that 

have been used to measure teacher vocal health and treatments that have been used in studies of 

teacher vocal health:  vocal hygiene education, vocal exercises, and amplification.      

Music educators rely on healthy voices to fulfill their job responsibilities and may be 

adversely affected by voice disorders. Voice disorders are classified as functional, related to 

misuse or abuse, or organic, related to structural changes in the vocal mechanism.  Large-scale 

studies have considered trends among individuals who sought treatment in otolaryngology 

practices and have found that demographic variables, such as gender, age, and occupation, may 

be related to the prevalence of voice disorders.  Teachers have often been found to be 

disproportionately represented in the treatment-seeking population; therefore, studies have 

considered the vocal complaints, vocal behaviors, and vocal diagnoses of teachers.  Music 

educators may also be at high risk for vocal problems, and studies have considered how gender, 

age, and years in the profession may have impacted the vocal health of music teachers.  Because 

of the vocal problems that music teachers have exhibited, researchers have evaluated the impact 

of treatments such as vocal hygiene training, voice exercises, and amplification on the perceived 

vocal health of music teachers. 
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 Music educators depend on healthy voices to fulfill their job responsibilities, and 

therefore are classified as professional voice users (Luchsinger & Arnold, 1965; Sataloff, 2001; 

Stemple et al., 2000).  Sataloff (2001) defined a professional voice user as anyone “whose ability 

to earn a living is impacted negatively by a loss of vocal quality or endurance” (p. 633).   

Professional voice users often need vocal stamina for long periods of time (Mathieson, 2001) and 

may seek other employment if they experience vocal difficulties or loss of voice (Titze, Lemke, 

& Montequin, 1997).  Stemple et al. (2000) further elaborated: 

Whenever individuals depend on their voices to function successfully in their 
occupations, they may be considered professional voice users.  For many, the care and 
proper use of the voice may never become an issue.  For others, a voice disorder may 
create real or imagined personal threats.  The psychodynamics of vocal management may 
dictate the success or failure these professionals experience within their professions. (p. 
399) 
 
Voice disorders may have more devastating effects on individuals, such as teachers, who 

have greater dependence on their voices for their employment (Aronson, 1990; Stemple et al., 

2000).  Because many vocal problems are related to voice use patterns, occupations that require 

excessive voice use may predispose individuals to vocal difficulties.  The predisposition of 

certain occupations, such as teaching, to vocal problems has been cited in research.  Rammage et 

al. (2001) stated:  

The vocal demands and environmental conditions associated with certain occupations 
may contribute to the development of vocal abuse, muscle misuse, and organic 
pathologies in the larynx.  Voice disorders caused by vocal demands or conditions of an 
occupation are known as occupational voice problems. (pp. 92-93) 
 

 

Voice Disorders 

 Stemple et al. (2000) stated, “A voice disorder exists when a person’s quality, pitch, and 

loudness differ from those of similar age, gender, cultural background, and geographic location” 
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(p. 2).  Nicolosi, Harryman, and Kresheck (1996) defined a voice disorder as: 

Any deviation in pitch, intensity, quality, or other basic vocal attribute which consistently 
interferes with communication, draws unfavorable attention, adversely affects the speaker 
or the listener, or is inappropriate to the age, sex, or perhaps the culture or class of the 
individual. (p. 297) 
 
Voice disorders may be categorized according to their primary cause: functional, organic, 

or neurogenic (Rammage, Morrison, & Nichol, 2001).  

  

Functional Disorders 

Functional voice disorders are related to vocal misuse and abuse (Boone & McFarlane, 

2000; Stemple et al., 2000).  Functional disorders occur because of the improper use of a 

structurally healthy voice (Boone & McFarlane, 2000; Stemple et al., 2000).  Boone and 

McFarlane (2000) classified vocal misuse and abuse as a separate form of functional voice 

disorder.  Common ways that people misuse their voices are loud talking, using a hard glottal 

attack, speaking at an inappropriate pitch level (Rammage et al., 2001; Stemple et al., 2000), and 

lack of vocal rest (Rammage et al., 2001).  Vocally abusive behaviors include yelling, throat 

clearing, coughing, smoking, “excessive crying” (Rammage et al., 2001, p. 71), speaking in 

noisy environments (Rammage et al., 2001; Stemple et al., 2000), and using the voice to create 

special sound effects (Rammage et al., 2001).  Vocal misuse and abuse may result from work 

situations or the environment, such as the need to talk over background noise and the 

requirement to engage in prolonged speaking.  Stemple et al. (2000) further explained, “Vocal 

abuse and misuse often result from poor or ineffective training in vocal technique, including 

insufficient respiratory support, excessive laryngeal tension during phonation, and failure to 

achieve proper oral resonant focus” (p. 137).  A concept that is closely related to vocal misuse 

and abuse is vocal loading. 
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Vocal loading refers to speaking with greater intensity (increased loudness level) than 

normal conversation for long periods of time.  When speaking with greater intensity than used in 

normal conversation, the vocal folds remain adducted (closed) longer and subglottal pressure is 

increased (Boone & McFarlane, 2000).  When individuals speak with greater intensity than is 

required for normal conversation for longer periods of time, their vocal folds may become 

inflamed because of the longer closed phase of the vocal folds and the increased subglottal 

pressure (Sapienza, Crandell, & Curtis, 1999).  Vocal loading may predispose professional voice 

users to several functional voice disorders. 

Vocal hyperfunction.  Vocal misuse and abuse often point to the problem of vocal 

hyperfunction (Boone & McFarlane, 2000; Rammage et al., 2001); singers may display excellent 

vocal technique while singing but engage in hyperfunctional voice use when speaking (Koufman 

& Blalock, 1991).  Vocal hyperfunction is “the involvement of too much muscle force and 

physical effort in the systems of respiration, phonation, and resonance” (Boone & McFarlane, 

2000, p. 11).  Long-term hyperfunction may result in changes in the vocal folds such as nodules 

and polyps (Rammage et al., 2001).  Phonation breaks and pitch breaks may occur in individuals 

with prolonged vocal hyperfunction (Boone & McFarlane, 2000).  Boone and McFarlane (2000) 

stated, “A phonation break is a temporary loss of voice that may occur for only part of a word, a 

whole word, a phrase, or a sentence” (p. 74).  Patients who experience phonation breaks may 

cough, clear their throat, or drink water to attempt to regain their voices.  Pitch breaks typically 

occur when the voice abruptly shifts to higher frequencies while speaking at a low pitch.  Boone 

and McFarlane (2000) explained, “Such pitch breaks are usually warnings that the vocal 

mechanisms are being overworked and being held at an inappropriate pitch level for a prolonged 

time” (p. 76).  A limited dynamic range is also a symptom of vocal hyperfunction.   
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Vocal fatigue.  Vocal fatigue is characterized by “deteriorated vocal quality, decreased 

endurance, loss of frequency and intensity control, and complaints of effortful, unstable, or 

ineffective voice production” (Stemple et al., 2000, p. 135).  Some of the symptoms of vocal 

fatigue are “dryness in the mouth and throat; pain at the base of tongue, throat, and neck; 

sensations of ‘fullness’ or a ‘lump’ in the throat; shortness of breath; and effortful phonation” 

(Stemple et al., 2000, p. 136).  Individuals with vocal fatigue may experience pitch breaks after 

prolonged voice use.  Voice rest and the use of vocal exercises to encourage efficient phonation 

may help fatigue-related pitch breaks to cease (Boone & McFarlane, 2000).   

The behaviors and treatment of individuals with functional voice disorders were 

considered in a longitudinal study by Koufman and Blalock (1991).  The authors investigated 

416 patients who were diagnosed with functional voice disorders from 1980 to 1990.  Most of 

the patients had vocal problems that resulted from vocal abuse, and 64% of the patients with 

functional voice disorders were treated successfully with voice therapy.  Twenty percent of the 

patients did not start voice therapy, and 17% of the patients stopped voice therapy; there was a 

high rate of treatment success among the patients who completed voice therapy.  Koufman and 

Blalock (1991) suggested that individuals with functional voice disorders “accept some 

responsibility in the therapeutic process” (p. 1069), because behaviors, such as the patient’s 

willingness to stop smoking, may be related to successful treatment outcomes.  Koufman and 

Blalock (1991) and other authors (Boone & McFarlane, 2000; Rammage et al., 2001; Stemple et 

al., 2000) have indicated that functional abuse may lead to changes in vocal fold tissue, such as 

nodules and polyps. 
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Organic Disorders 

 Changes in vocal fold tissue, such as nodules or polyps, are classified as organic voice 

disorders.  Organic vocal problems are “related to some physical abnormality in structure at 

various sites of the vocal tract” (Boone & McFarlane, 2001, p. 56).  Otolaryngologists diagnose 

organic disorders by visually observing the abnormality of the vocal folds and considering the 

patient’s medical history (Stemple et al., 2000).  Stemple et al. (2000) described the impact of 

structural changes in the vocal folds:  

Changes in the mucosal layers or in the vocal fold muscle body will affect the mass, size, 
stiffness, flexibility, and tension of the vibrating mechanism; they also will alter the 
glottal closure pattern during phonation.  Any one of these vocal fold changes has the 
potential to alter vocal quality, pitch, and loudness. (p. 88) 
 
Common causes of organic disorders are lifestyle factors such as smoking and 

gastroesophageal reflux.  The vocal quality of individuals who have vocal fold abnormalities 

varies according to the “severity of the lesion” (Stemple et al., 2000, p. 88), voice use patterns, 

and “any compensatory strategies he or she may adopt” (Stemple et al., 2000, p. 92).  Typical 

vocal complaints of individuals with organic vocal problems are “dysphonia (eg, [sic] increased 

breathiness, roughness, increased strain or effort with phonation, intermittent voice breaks or 

aphonia), loss of pitch and loudness range, and vocal fatigue” (Stemple et al., 2000, p. 93).   

Vocal nodules.  Vocal nodules are “one of the most common benign vocal fold lesions” 

(Stemple et al., 2000, p. 93).  Luchsinger and Arnold (1965) described a vocal nodule as “a 

benign new growth at the margin of one or both cords” (p. 176).  Nodules usually occur at the 

same point on both vocal folds, and “vary in size from as small as a pinhead to as large as a pea” 

(Stemple et al., 2000, p. 93).  Nodules are often the result of vocal hyperfunction (Boone & 

McFarlane, 2000; Stemple et al., 2000) and occur most often in children and in female adults 

(Stemple et al., 2000).  Dysphonia, breathiness, and “increased laryngeal tension” (Stemple et al., 
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2000, p. 94) are common vocal symptoms of nodules.  Concerning nodules in singers, Stemple et 

al. (2000) stated, “Nodules occur commonly in untrained singers, especially in those using 

inappropriate vocal technique” (p. 94).  Stemple et al. (2000) explained the treatment of nodules, 

“When nodules are removed surgically without the benefit of voice rehabilitation therapy, they 

may quickly recur” (p. 94).  This may occur because nodules are the result of misuse and abuse; 

therefore, surgical treatment that does not address voice use may not have successful long-term 

outcomes. Voice therapy is the primary treatment for vocal fold nodules, and voice therapy is 

typically successful in treating nodules (Stemple et al., 2000).   

Polyps.  A vocal fold polyp is a “fluid-filled lesion that develops in the superficial layer 

of the lamina propria, usually (but not necessarily) in the middle one third [sic] of the 

membranous vocal fold” (Stemple et al., 2000, p. 95).  Similar to nodules, polyps are the result 

of vocal hyperfunction (Boone & McFarlane, 2000), and “acute vocal trauma or some form of 

voice abuse” (Stemple et al., 2000, p. 95).  Vocal polyps occur most commonly in adults.  The 

symptoms of polyps may “vary significantly from mild to severe dysphonia” (Stemple et al., 

2000, p. 95).  The treatment of polyps often includes surgery, “especially if rapid improvement is 

not seen following stringent voice conservation” (Stemple et al., 2000, p. 97).   

Reinke’s edema.  Reinke’s edema is vocal fold thickening that is typically the result of 

prolonged vocal abuse (Boone & McFarlane, 2000; Stemple et al., 2000) and smoking (Stemple 

et al., 2000, p. 97).  The vocal diagnosis of Reinke’s edema “occurs when the superficial layer of 

the lamina propria (also known as Reinke’s space) becomes filled with viscous fluid because of 

long-standing trauma” (Stemple et al., 2000).  Reinke’s edema tends to cause “consistent 

changes in voice quality, including mild to moderate dysphonia, characterized by low pitch and a 

husky hoarseness” (Stemple et al., 2000, p. 98).  Vocal therapy for Reinke’s edema will result in 
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an improved voice that would still not be considered normal.  The treatment for Reinke’s edema 

usually involves surgery, and voice therapy is useful to learn proper voice use (Stemple et al., 

2000).   

Vocal fold hemorrhage.  Vocal fold hemorrhage may “occur because of some traumatic 

(usually acute) injury to the small blood vessels of the vocal fold” (Stemple et al., 2000, p. 99).  

Vocal fold hemorrhages “cause dysphonia at the time of the bleed and continued dysphonia after 

the injury” (p. 99).  Voice rest, voice conservation, and steroids are common treatments for vocal 

fold hemorrhage.  Voice therapy is useful after the hemorrhage has resolved “to restore voice 

quality, endurance, and range” (Stemple et al., 2000, p. 100).   

Laryngitis.  Laryngitis is “the inflammation of the vocal fold mucosa, causing mild to 

severe dysphonia with lowered pitch and intermittent phonation breaks” (Stemple et al., 2000, p. 

100).  Laryngitis may also cause total voice loss.  Acute laryngitis is “usually associated with 

upper respiratory viruses and bacterial infections” (Stemple et al., 2000, p. 100), and common 

treatments for acute laryngitis include hydration, antibiotics, and rest.  Chronic laryngitis is “a 

condition of long-standing laryngeal mucosal inflammation, viscous mucus, and epithelial 

thickening that is unassociated with infection” (Stemple et al., 2000, p. 101).  Symptoms of 

chronic laryngitis are mild to severe dysphonia, vocal fatigue, nonproductive cough, and 

nonproductive throat clearing.  Some of the causes of chronic laryngitis are “repeated episodes of 

acute laryngitis, vocal misuse and abuse, smoking, and poor laryngeal hydration” (Stemple et al., 

2000, p. 101).  Other causes are “air pollutants, airborne allergies, the use of dehydrating 

medications, gastroesophageal reflux disease, and repeated vomiting associated with bulimia” 

(Stemple et al., 2000, p. 101).     
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Granuloma and contact ulcer.  Granuloma are “highly vascular lesions that develop as 

the result of tissue irritation in the posterior larynx, usually on the vocal process of the arytenoid 

cartilage” (Stemple et al., 2000, p. 102).  Three common causes of granuloma are esophageal 

reflux, surgical intubation, and persistent voice misuse (Boone & McFarlane, 2000; Rammage et 

al., 2001; Stemple et al., 2000).  Patients with granuloma may complain of “‘throat’ pain, 

restricted pitch ranges, and voice fatigue” (Stemple et al., 2000, p. 103).  They may also 

experience “severe dysphonia, characterized by hoarseness, breathiness, and the felt need to clear 

the throat frequently” (Boone & McFarlane, 2000, p. 86).  Compliance with an antireflux 

regimen is often the initial treatment for granuloma (Stemple et al., 2000).  Granuloma are 

related to contact ulcers (Nicolosi et al., 1996), and contact ulcers may be caused by “excessive 

slamming together of the arytenoid cartilages during production of low-pitched phonation 

coupled with excessively hard glottal attack and perhaps increased loudness with frequent throat-

clearing and coughing” (Boone & McFarlane, 2000, p. 81).   

Functional and organic vocal disorders may cause difficulties for individuals, such as 

teachers, who rely on their voices to fulfill the responsibilities of their jobs.  Functional 

disorders, such as vocal hyperfunction and vocal fatigue, are related to misuse and abuse, and 

functional disorders may result in organic vocal disorders.  Organic vocal disorders, such as 

nodules and polyps, are characterized by a change in vocal fold tissue.  Functional and organic 

disorders may impede the ability of teachers and other professional voice users to fulfill the 

responsibilities of their jobs. 

   

Studies of Vocal Disorders 

 Studies have considered the vocal problems of the treatment-seeking population, the 
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vocal problems of classroom teachers, and the vocal problems of music teachers.  Demographic 

variables that may place individuals at risk for vocal disorders have been identified, and teachers 

have been over-represented among individuals who sought treatment in otolaryngology practices 

because of a vocal complaint.  The vocal problems of teachers have been associated with vocal 

misuse and abuse, and teachers may be predisposed to vocal problems because of the vocal 

demands of teaching.  Elementary music educators may experience specific vocal difficulties as 

a result of the specialized vocal demands of their profession.  Because of the vocal problems that 

teachers have exhibited, studies have investigated the impact of vocal hygiene education, vocal 

exercises, and amplification on the vocal health of teachers. 

    

Vocal Disorders in the Treatment-Seeking Population 

Large-scale studies have considered trends among individuals who sought treatment in 

otolaryngology practices (Coyle, Weinrich, & Stemple, 2001; Fritzell, 1996; Herrington-Hall et 

al., 1988; Titze, Lemke, & Montequin, 1997).  These studies have found that demographic 

variables, such as gender, age, and occupation, may be related to the prevalence of voice 

disorders.  Individuals in professions that require long-term vocal use without adequate recovery 

time (heavy vocal load), including teaching, may be predisposed to vocal problems related to 

misuse or abuse.    

In studies of treatment seeking populations, females were more commonly represented 

among patients with vocal problems than males (Coyle et al., 2001; Herrington-Hall et al., 1988) 

and were more commonly diagnosed with nodules (Coyle et al., 2001; Herrington-Hall et al., 

1988) and psychogenic disorders (Herrington-Hall et al., 1988).  Males were more frequently 

diagnosed with laryngeal cancer, papilloma, and granuloma (Coyle et al., 2001).  The vocal 
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disorders that appeared to be unrelated to gender were polyps, edema, vocal fold paralysis 

(Herrington-Hall et al., 1988), reflux laryngitis, functional disorders, laryngitis, edema, and 

cough (Coyle et al., 2001).  In addition to the variable of gender, patients in certain age ranges 

have been found to be more at risk for vocal disorders.   

Vocal pathologies have tended to occur most often between the ages of 45 and 64 years 

(Coyle et al., 2001; Herrington-Hall et al., 1988); however, reflux laryngitis and nodules have 

been diagnosed more commonly in younger age ranges.  Coyle et al. (2001) reported a high level 

of reflux laryngitis for patients between the ages of 15 and 44, and this was a significant increase 

from 1983 (Herrington-Hall et al., 1988) to 1998 (Coyle et al., 2001).  The age range of 25 and 

44 years of age had the highest occurrence of nodules (Coyle et al., 2001).  The prevalence of 

reflux laryngitis and nodules during the age range when many individuals are pursuing their 

careers, and the prevalence of voice disorders in females may predispose female teachers to a 

greater risk of vocal problems.   

 

Voice Problems among Teachers 

When compared to other occupations, teachers have been found to be disproportionately 

represented in the treatment-seeking population.  Fritzell (1996) found that teachers, ranging 

from preschool teachers to university professors, represented only 5.9 percent of the Swedish 

population; however, they represented 16.3 percent of the patients (n = 1,212) who reported with 

vocal problems to the otolaryngology departments at eight Swedish hospitals.  Teachers were the 

occupational group with the largest representation in the study.  Morton and Watson (1998) also 

reported that teachers (n = 189) represented 15% of the patients who were referred to voice 

therapy clinics in Belfast, Ireland, in a one year period.  Similarly, a study (Titze, Lemke, & 
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Montequin, 1997) of professional voice users (n = 1,593) who were seen at the otolaryngology 

clinic of the University of Wisconsin found that teachers accounted for 4.2% of the workforce 

and about 20% of the patients seen for voice disorders.  While other studies of treatment-seeking 

populations did not mention music teachers specifically, Fritzell (1996) found that music 

teachers were “eight times more common among phoniatric patients than among Swedes in 

general” (Fritzell, 1996, p. 10).  Fritzell (1996) stated, “Teachers constitute a particularly 

vulnerable group and need voice care much more often than might be expected from a statistical 

point of view” (p. 10).   

Because teachers have demonstrated a high risk for vocal problems, the vocal health of 

teachers has been compared to the vocal health of individuals in other occupations.  A higher 

percentage (14.6%) of teachers from a school in Utah and a school in Nevada perceived 

themselves to have a current vocal problem compared to the percentage of nonteachers (5.6%) 

who perceived a current vocal problem (Smith, Gray, et al., 1997).  Similarly, 11% of teachers in 

Utah and Iowa reported a current vocal problem, compared to 6.2% of the nonteachers (Roy, 

Merrill, Thibeault, Parsa, et al., 2004).  While a high percentage of teachers perceived current 

vocal problems, a greater representation of teachers indicated they had experienced vocal 

problems in the past.     

When previous vocal problems were considered, teachers consistently reported a higher 

percentage of vocal problems than individuals in other occupations.  Smith, Lemke, et al. (1998) 

reported that 32% of the Iowa teachers in their study had experienced a vocal problem at some 

time in the past, compared to only 1% of individuals in other occupations.  The Iowa teachers 

who reported past voice problems indicated that they experienced symptoms that continued for 

an average of 11.5 years; however, only 22% of the 1% of Iowa nonteachers who reported a past 
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vocal problem indicated that it continued long-term.  More than 35% of teachers in Utah and 

Iowa indicated that their voice had not functioned as expected for longer than 5 days in the 

previous year in contrast to 22% of individuals in other professions (Roy, Merrill, Thibeault, 

Gray, et al., 2004).  The highest percentage of previous vocal problems among teachers (57%) 

and nonteachers (29%) was reported by Roy, Merrill, Thibeault, Parsa, et al. (2004).  In addition 

to the prevalence of vocal problems among occupations, research has considered the influence of 

demographic variables, such as gender and age, of occupations that demonstrate risk for vocal 

problems.   

The findings concerning the impact of gender on vocal problems among teachers and 

nonteachers have been mixed.  Smith, Gray, et al. (1997) found that gender did not influence the 

amount of vocal problems in either group and that both male and female teachers were more 

likely to perceive two or more vocal symptoms than male and female nonteachers.  In contrast to 

that finding, other studies (Morton & Watson, 1998; Roy, Merrill, Thibeault, Parsa, et al., 2004; 

Russell, Oates, & Greenwood, 1998; Simberg, Sala, Vehmas, & Laine, 2005; Smith, Kirchner, et 

al., 1998; Smith, Lemke, et al., 1998) reported that female teachers had a higher incidence of 

vocal problems than male teachers.  Morton and Watson (1998) found that 81% of the teachers 

in their sample were female and that females were “three times more likely than males to be 

referred” (p. 134) to a vocal specialist.  Additionally, women also tended to have more chronic 

disorders than acute disorders (Roy, Merrill, Thibeault, Parsa, et al., 2004).  In addition to 

gender, age may also influence the risk of vocal problems among educators.    

Research that has addressed the impact of age on the prevalence of vocal problems in 

teachers and nonteachers has had mixed findings; however, teachers were more likely than 

nonteachers to report a voice disorder at any age (Roy, Merrill, Thibeault, Parsa, et al., 2004).  
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Smith, Lemke, et al. (1998) reported that the risk for vocal symptoms and symptoms of physical 

discomfort did not increase by age; however, a higher prevalence of voice disorders has been 

observed with increasing age in the general population (Roy, Merrill, Thibeault, Parsa, et al., 

2004) and between the ages of 31 and 40 years among teachers (Russell et al., 1998).  Smith, 

Gray, et al. (1997) found that teachers reported more voice complaints with longer years of 

employment; however, Simberg et al. (2005) found that the number of years teaching did not 

correlate to the number of vocal symptoms reported.   

Because of the high prevalence of vocal disorders reported by teachers, researchers have 

considered the voice disorders that occur most often among teachers and nonteachers.  Teachers 

may be predisposed to indicate certain vocal complaints more often than individuals in other 

professions.  Hoarseness has been identified as the most common vocal problem of teachers 

(Smith, Gray, et al., 1997; Smith, Lemke, et al., 1998) and nonteachers (Smith, Lemke, et al., 

1998), and teachers have been documented as being more likely to report hoarseness than 

nonteachers (Roy, Merrill, Thibeault, Gray, et al., 2004; Smith, Gray, et al., 1997).  Other 

common vocal complaints of teachers have been vocal weakness (Smith, Gray, et al., 1997; 

Smith, Lemke, et al., 1998; Titze et al., 1997), effortful phonation (Roy, Merrill, Thibeault, Gray, 

et al., 2004; Smith, Gray, et al., 1997; Smith, Lemke, et al., 1998; Titze et al., 1997), difficulty 

speaking softly (Roy, Merrill, Thibeault, Gray, et al., 2004; Smith, Gray, et al., 1997), difficulty 

projecting, discomfort during phonation (Roy, Merrill, Thibeault, Gray, et al., 2004), loss of 

voice with cold or allergy (Morton & Watson, 1998), throat pain (Morton & Watson, 1998; Sapir 

et al., 1993), “change in voice quality after short use” (Roy, Merrill, Thibeault, Gray, et al., 2004, 

p. 545), “laryngeal dryness” (Morton & Watson, 1998, p. 135), low-pitched speaking voice 
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(Smith, Kirchner, et al., 1998; Titze et al., 1997), and “monotone voice” (Roy, Merrill, Thibeault, 

Gray, et al., 2004, p. 545).   

Teachers have also been more likely than individuals in other professions to report being 

unable to express themselves and being asked to repeat themselves (Smith, Gray, et al., 1997).  

While the preceding vocal complaints may impact the singing voice, the following vocal 

problems of teachers were found to be related specifically to singing: difficulty singing notes in 

the upper range (Smith, Gray, et al., 1997), “loss of singing range” (Roy, Merrill, Thibeault, 

Gray, et al., 2004, p. 545), and difficulty singing softly (Roy, Merrill, Thibeault, Gray, et al., 

2004).  The common vocal difficulties of educators may be symptomatic of the vocal disorders 

that teachers experience. 

The common vocal disorders of teachers were often related to misuse and abuse 

(Herrington-Hall et al., 1988):  nodules (Coyle et al., 2001; Fritzell, 1996; Morton & Watson, 

1998), vocal fatigue (Coyle et al., 2001; Fritzell, 1996; Gotaas & Starr, 1993; Morton & Watson, 

1998; Sapir, Keidar, & Mathers-Schmidt, 1993; Simberg, Sala, Vehmas, & Laine, 2005; Smith, 

Gray, et al., 1997; Smith, Kirchner, et al., 1998; Smith, Lemke, et al., 1998; Titze et al., 1997), 

vocal fold edema, polyps, and musculoskeletal tension disorders (De Jong et al., 2003; Fritzell, 

1996).  In one study (Coyle et al., 2001), the frequent occurrence of nodules in females and in 

individuals between the ages of 25 and 44 years may have predisposed teachers, a profession that 

consists of many females in this age range, to have a high occurrence of vocal nodules.   

The vocal demands of teaching may predispose teachers to vocal problems (Morton & 

Watson, 1998; Ohlsson, Järvholm, & Löfqvist, 1988; Smith, Gray, et al., 1997; Smith, Lemke, et 

al., 1998).  Common behaviors of teachers that have been found to cause vocal difficulties were 

speaking louder in the classroom than in normal conversation (Morton & Watson, 1998; Rantala 
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& Vilkman, 1999; Smith, Lemke, et al., 1998), talking over background noise (Smith, Gray, et 

al., 1997; Smith, Lemke, et al., 1998), prolonged speaking (Morton & Watson, 1998; Rantala & 

Vilkman, 1999), and teaching large classes (Morton & Watson, 1998; Simberg et al., 2005).  

Teachers also were found to engage in between 2 hours (Smith, Lemke, et al., 1998) and 5 hours 

of loud talking a day (Smith, Kirchner, et al., 1998) and were found to shout for more than 30 

minutes a day more than twice a week (Smith, Lemke, et al., 1998).  In addition to voice use, 

work-related stress, temporary illness, poor acoustics, and exposure to chalk dust and heating 

may impact teacher voices (Morton & Watson, 1998).  Roy, Merrill, Thibeault, Parsa, et al. 

(2004) found that individuals with “respiratory allergies, asthma, colds, sinus infections, 

postnasal drip and laryngitis” (p. 287) had higher frequencies of vocal disorders.   

Changes that have occurred in schools may have worsened the vocal environment for 

teachers.  Simberg et al. (2005) conducted two cross-sectional studies of Finnish teachers and 

noted that difficult environmental conditions increased from 1988 to 2001 (Simberg et al., 2005).  

Noisy students, misbehaving students, and class sizes increased from 1988 to 2001.   In 2001, 

“the correlation between noisy and/or misbehaving pupils and the number of reported symptoms 

was significant” (Simberg et al., 2005, p. 98).  Teachers in both studies perceived that the 

“heterogeneity of the classes disturbed normal work routines much or very much” (Simberg et 

al., 2005, p. 98), and this correlated with the number of symptoms in the 2001 study.  Forty 

percent of teachers in 1988 reported that they were disturbed by background noise “much or very 

much” compared to 54% of teachers in 2001 (Simberg et al., 2005).  In 2001, more teachers were 

disturbed by chalk dust and considered the air quality poor.  Forty-one percent of the teachers 

who had been working for 10 years or more reported that the following changes in their working 

conditions may have impacted their voices:  “(1) noisy, restless, and/or misbehaving pupils; (2) 
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bigger classes, and (3) less cleaning in the schools” (Simberg et al., 2005, p. 98).  Other studies 

have also found that teachers attributed their vocal problems to their job (Roy, Merrill, Thibeault, 

Gray, et al., 2004; Smith, Kirchner, et al., 1998; Smith, Lemke, et al., 1998).  Not only have 

teachers indicated that their work has impacted their voices, they have also stated that their 

voices have impacted their ability to perform their job. 

Teachers may perceive that vocal problems impact their job performance and that vocal 

problems limit their future career possibilities.  In past studies (Smith, Gray, et al., 1997; Smith, 

Lemke, et al., 1998), teachers were more likely than individuals in other professions to indicate 

that their voice negatively impacted their past job performance.  For example, almost 60% of the 

teachers in two studies (Smith, Kirchner, et al., 1998; Smith, Lemke, et al., 1998) reported “that 

their voice had been a problem at work because it did not function adequately” (Smith, Lemke, et 

al., 1998, p. 483).  Roy, Merrill, Thibeault, Gray, et al. (2004) and Smith, Lemke, et al. (1998) 

found that approximately 20% of teachers had missed work due to vocal problems compared to 

less than 8% of individuals in other professions; however, Russell et al. (1998) reported that 

38.7% of teachers missed work because of a vocal problem.  Only 4% of teachers missed more 

than 6 days of work due to a vocal problem (Russell et al., 1998).  Teachers were also more 

likely to indicate that their voice was a problem in their current job performance (Roy, Merrill, 

Thibeault, Gray, et al., 2004; Sapir et al., 1993; Smith, Gray, et al., 1997), to perceive that their 

voice problems may cause them to consider changing their occupation in the future (Roy, 

Merrill, Thibeault, Gray, et al., 2004), and to perceive that their voice problems may limit their 

future career decisions (Smith, Gray, et al., 1997; Smith, Lemke, et al., 1998).     

In many cases, teachers use their voices for longer periods of time and at higher loudness 

levels than those in other occupations.  For example, Masuda, Ikeda, Manako, and Komiyama 
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(1993) found that teachers tended to use their voices longer than individuals in other professions.  

The researchers (Masudo et al., 1993) measured “speech intensity and phonation time” (p. 547), 

or vocal load, of 29 individuals:  teachers, office workers, and individuals with nodules.  

Thirteen of the participants without nodules were teachers, and two of the participants with 

nodules were teachers.  Teachers had longer phonation times during an 8 hour period than office 

workers.  Kindergarten teachers spoke in the range of 80 dB and higher when they were teaching 

physical education with students.  Elementary teachers and participants with vocal nodules spent 

approximately 50 minutes of their “average phonation time” (Masuda et al., 1993, p. 550) in the 

range of 80 dB or higher; this accounted for half of the total phonation time of these subjects.  

Vocal loading, or speaking with high intensity for long periods of time, also seemed to impact 

speaking fundamental frequency.         

In one study, the fundamental frequency that the three teachers used while teaching was 

high enough to possibly “indicate a latent voice problem or at least constitute a risk to vocal 

health” (Rantala, Lindholm, & Vilkman, 1998).  In another study, the fundamental frequency of 

33 teachers changed during the work day, and the researchers assumed that this was due to vocal 

loading (Rantala, Vilkman, & Bloigu, 2002, p. 165).  Teachers who had many vocal complaints 

tended “to use higher and louder voice, to vary it more, and also to talk somewhat longer” 

(Rantala et al., 2002, p. 351).  Rantala et al. (2002) explained that they did not find differences 

that exceeded statistical significance because of “the large interindividual variation and the small 

group size—a well-known problem in voice studies” (p. 351).  Because of the vocal problems 

that teachers may experience, research has considered the number of teachers who seek 

professional care from a physician.      
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While teachers have been highly represented in the treatment-seeking population (Roy, 

Merrill, Thibeault, Parsa, et al., 2000), they may be less likely than individuals in other 

professions to consult a physician when they have a vocal problem.  Roy, Merrill, Thibeault, 

Parsa, et al. (2004) found that more teachers (14.3%) than nonteachers (5.5%) had consulted a 

specialist for a vocal problem.  However, another study (Morton & Watson, 1998) indicated that 

teachers were less likely than nonteachers to seek professional help for a vocal problem, and 

65% of the teachers researched by Russell et al. (1998) who reported moderate to severe vocal 

problems had not consulted a physician.  The prevalence of vocal problems among teachers and 

the tendency for teachers with vocal problems not to seek treatment suggests the need for further 

thought about preventive voice care for teachers.  As Morton and Watson (1998) asserted, “A 

teacher’s voice must be nurtured, protected and used properly if it is to survive the rigours of the 

classroom” (p. 138).  

  

Vocal Health of Music Educators 

The majority of research that has been conducted concerning vocal health issues of 

teachers has been conducted on teachers in general (Chan, 1994; Gillivan-Murphy et al., 2005; 

Gotaas & Starr, 1993; Jónsdottir, Laukkanen, & Siikki, 2003;  Jónsdottir, Rantala, Laukkanen, & 

Vilkman, 2001; Mattiske, Oates, & Greenwood, 1998; Morton & Watson, 1998; Rantala, Määtä, 

& Vilkman,1997; Rantala, Paavola, Körkkö, & Vilkman, 1998; Rantala, & Vilkman, 1999; 

Rantala, Vilkman, & Bloigu, 2002; Roy et al., 2002; Russell, Oates, & Greenwood, 1998; Sapir, 

Keidar, & Mathers-Schmidt, 1993; Smith, Gray, et al., 1997; Smith, Kirchner, et al., 1998; 

Smith, Lemke, et al., 1998; Yiu, 2002).  Searches of databases for vocal health science and for 

music education referenced fewer studies that focused specifically on the vocal health issues of 
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music educators (Askren, 2001; Bernstorff, 1993; Bernstorf & Burk, 1996; Fritzell, 1996; 

Hackworth, 2003; Morrissey, 2004; Solberg & Duax, 2000; Zmijak, 1999).  The research has 

reported mixed findings concerning the representation of music teachers in the treatment-seeking 

population (Fritzell, 1996; Smith, Kirchner, et al., 1988), the percentage of vocal music teachers 

who reported vocal problems (Askren, 2001; Hendry, 2001; Solberg & Duax, 2000), and the 

relationship between the number of years in the teaching profession and teacher voice complaints 

(Simberg et al., 2005; Smith, Gray, et al., 1997).  

Studies of vocal music teachers found that the teachers exhibited a high risk for vocal 

problems (Askren, 2001; Bernstorf & Burk, 1996; Hackworth, 2003; Hazlett, 2001; Hendry, 

2001; Solberg & Duax, 2000).  These findings are in agreement with the research of Fritzell 

(1996) that music educators were more common among patients with voice disorders; however, 

Smith, Kirchner, et al. (1998) reported that music teachers were not more likely than other 

teachers to report vocal problems.  Solberg and Duax (2000) found that approximately 64% of 44 

K-12 vocal music teachers in a survey indicated current vocal problems, and half of the teachers 

were experiencing two or more current vocal problems.  About 89% of the vocal music teachers 

had experienced vocal problems at some time in the past, and approximately 64% reported that 

that they had “four or more past symptoms” (Solberg & Duax, 2000, p. 4).  Askren reported that 

21% of vocal music educators (n = 63) reported regular vocal problems.  Ten percent of the 

participants reported 2 to 3 days of vocal attrition yearly, and 11% reported 4 or more days of 

vocal attrition yearly (Askren, 2001).  Hendry (2001) found that approximately 55% of vocal 

music teachers had experienced past vocal problems, and approximately 75% of instrumental 

teachers had past vocal problems.  Vocal music teachers who were trained vocalists reported 

28% more problems with their singing voices than their speaking voices (Hendry, 2001), and 

 37



instrumental teachers reported more speaking voice problems than vocal music teachers (Hendry, 

2001).  In contrast to the findings of Solberg and Duax (2000) and Hendry (2001), only 20% of 

the vocal educators studied by Askren (2001) reported regular vocal problems.   

Research has identified vocal problems that are commonly reported by vocal music 

educators (Ayers, 20004; Solberg & Duax, 2000).  Vocal fatigue, dry throat, loss of high notes, 

lack of vocal endurance, throat discomfort, breaks in the voice, difficulty singing or speaking 

softly, hoarseness, and throat pain were frequently reported vocal problems by vocal music 

teachers (Solberg & Duax, 2000).  The most frequent past symptoms in descending order were 

hoarseness (70.5%), “dry throat (63.6%), vocal fatigue (61.4%), throat discomfort and voice 

breaks (50%), loss of vocal endurance (45.5%), problems with high notes (43.2%), throat pain 

(34.1%), problems with soft singing or speaking (29.5%), and problems with low notes (13.6%)” 

(Solberg & Duax, 2000, p. 4).  Indications of possible vocal problems that elementary teachers 

reported were a sensation of tenseness or tightness in their throats as a result of using improper 

vocal technique when teaching and difficulties with hoarseness or laryngitis once or twice a year 

(Ayers, 2004).  Fourteen percent of K-12 vocal music teachers reported nodules, and 25% of the 

teachers reported that they had missed work “because of a voice problem unrelated to illness 

(e.g., upper respiratory infection)” (Solberg & Duax, 2000, p. 4).  The vocal difficulties that 

music teachers experienced may have resulted from work-related voice use.   

The vocal demands of vocal music teaching may predispose music educators to vocal 

problems.  Vocal music teachers spent 46% of their teaching time singing with students and 44% 

of their time speaking; therefore, the teachers reported using their voices 90% of their teaching 

time (Solberg & Duax, 2000).  These teachers had an average of two vocal rest breaks a day.  In 

comparison to classroom teachers, who spent between 2 and 5 hours of their day in loud talking 
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(Smith, Kirchner, et al., 1998; Smith, Lemke, et al., 1998), vocal educators reported higher 

amounts of daily voice use (Solberg & Duax, 2000).  Possible risk factors that were indicated by 

K-12 vocal music teachers were teaching with background noise (Askren, 2001; Solberg & 

Duax, 2000), speaking loudly for classroom management, continuing to teach while they had 

respiratory illnesses, not warming up their voices before teaching, singing out of their natural 

vocal range to accommodate singing with children (Askren, 2001), excessive voice use for 

singing and speaking without adequate voice rest, teaching in rooms with low humidity, limited 

access to amplification, low consumption of non-caffeinated fluids, stress, and a perceived lack 

of administrative understanding or support of vocal problems (Solberg & Duax, 2000). 

Vocal music educators have reported their perceptions of the cause and the impact of 

vocal difficulties.  In one study, one-fifth of teachers perceived that their vocal problem was due 

to “poor vocal habits” (Askren, 2001, p. 26), and 40% of the teachers indicated that teaching 

caused their vocal attrition.  One in four of vocal music educators attributed “most or all of their 

problem” to speaking over background noise (Askren, 2001, p. 25).  In addition to indicating that 

their vocal problems were work-related, approximately half of vocal music educators responded 

that the ability to speak comfortably was important to their job.  Half of the participants also 

indicated that “their ability to communicate proper technique to their students was compromised” 

(Askren, 2001, p. 27).  For example, an elementary music teacher who did not have vocal 

problems before beginning to teach developed vocal problems after she started teaching that 

caused her to change her curriculum to focus on listening activities because she did not feel that 

she was a good vocal model for singing activities (Morrissey, 2004).  In spite of the vocal 

problems reported by music educators, only 22% indicated that they had missed work due to 

vocal problems (Askren, 2001).   
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In addition to studies that have considered the vocal difficulties of vocal music educators, 

researchers have investigated the vocal health of elementary music educators specifically.  

Bernstorf (1993) investigated the impact of classroom noise, schedule, and personal factors on 

the voices of elementary music educators (n = 45) from an urban school district who volunteered 

to participate in the study.  Scores on the Voice Conservation Index, a self-reporting measure, 

indicated that 43 of the 45 teachers were in the pathology group.  Approximately half of the 

teachers reported that they were having current vocal problems that impacted their teaching, and 

the most frequently reported vocal problems were hoarseness, vocal fatigue, and loss of vocal 

range.  Twenty percent of the teachers had frequent “changes in voice quality (hoarseness, 

reduced range, etc.)” (Bernstorf, 1993, p. 53); a third of the elementary music teachers used their 

voices until their voices would not be useful for teaching, and 40% of the teachers continued 

their normal schedule when they had a vocal problem.  Twenty percent of the teachers indicated 

that their voices were uncomfortable at the beginning of the teaching day.  At the end of the 

teaching day, 40% of the teachers had tired voices, 13% had hoarseness or scratchiness, and 36% 

indicated that their voices were fine.  A Pearson correlation was used to indicate the degree of 

relationship between dosimetry measurements and the Voice Conservation Index scores, and 

only the maximum loudness level (80.5 dB) had a high correlation to the Voice Conservation 

Index pathology scores.  A multiple regression analysis examined the ability of three factors to 

predict Voice Conservation Index scores, and classroom noise level was the only “significant 

predictor of self-ratings of vocal integrity” (Bernstorf & Burk, 1996, p. 377).   

In contrast to the findings of Bernstorf and Burk (1996), Zmijak (1997) did not find a 

significant relationship between classroom noise levels and vocal quality.  Zmijak (1997) used 

sound measurements of elementary music classrooms to “assess vocal characteristics of teachers 
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who work in those classrooms on a daily basis” (p. 14).  The participants were 15 elementary 

music teachers in Wichita, Kansas, who were subjects in the previous study conducted by 

Bernstorf (1993).  Voice recordings, dosimeter measurements, teacher ratings of the 

environment, and teacher perceptions about the vocal demands related to teaching were used to 

gather information.  Data collection occurred during the last week of school and three weeks into 

the summer.  Eight of the teachers (53.3%) reported occasional difficulty with vocal problems, 

and four reported frequent vocal difficulty.  The difference between the first and second voice 

ratings was not statistically significant, and no significant relationship was found between 

dosimeter measurements and voice quality.  This finding is in contradiction to the studies that 

found that noise levels or speaking over background noise may negatively impact vocal health 

(Askren, 2001; Bernstorf & Burk, 1996; Rammage et al., 2001; Simberg et al., 2005; Smith, 

Gray, et al., 1997; Smith, Lemke, et al., 1998; Solberg & Duax, 2000; Stemple et al., 2000).   

The commonly cited relationship between teaching and vocal problems may indicate that 

vocal music educators could benefit from preventive voice care.  While teachers in general have 

been over-represented among patients who seek treatment in otolaryngology clinics (Coyle, 

Weinrich, & Stemple, 2001; Fritzell, 1996; Herrington-Hall et al., 1988; Titze, Lemke, & 

Montequin, 1997), a relatively low percentage of vocal teachers who had voice problems were 

found to have sought professional help or engaged in preventive voice care.  Approximately 34% 

of vocal music teachers in one study (Solberg & Duax, 2000) reported that they had sought 

medical treatment for vocal problems at some time in the past, and 20% of those teachers 

indicated that they had received vocal therapy for vocal problems.  In contrast to the findings of 

Solberg and Duax (2000), Ayers (2004) studied 412 elementary music teachers and found that 

most of them (68%) had sought medical attention for work-related vocal problems.  About one-
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third of the participants had never consulted a physician for work-related vocal problems (Ayers, 

2004).  Because teaching music may potentially predispose individuals to vocal problems, 

measures that may help teachers to avoid vocal problems have been considered in the research. 

  

Experimental Studies of Teacher Vocal Health 

Music educators and educators in general have demonstrated a predisposition to vocal 

problems, and studies have investigated the impact of various treatments on teacher voice.  Self-

reporting measures, such as questionnaires or survey instruments, are accepted as appropriate 

means for teachers to indicate their vocal health (Bernstorf, 1993; Gillivan-Murphy et al., 2005; 

Roy, Gray, et al., 2001; Roy, Weinrich, et al., 2002;; Roy, Weinrich, et al., 2003).  Vocal hygiene 

training (Chan, 1994; Gillivan,-Murphy et al., 2005; Hackworth, 2003; Roy, Gray, et al., 2001; 

Roy, Weinrich, et al., 2002), vocal exercises (Gillivan-Murphy et al., 2005; Roy, Gray, et al., 

2001; Roy, Weinrich, et al., 2003), and amplification (Jónsdottir, Laukkanen, & Siiki, 2003; 

Jónsdottir, Rantala, Laukkanen, & Vilkman, 2001; Roy, Weinrich, et al., 2002; Roy, Weinrich, et 

al., 2003; Sapienza et al., 1999) have been commonly used treatments in studies of teacher voice.       

Measurement instruments.  It has been common for questionnaires or survey instruments 

to be used to measure teachers’ perceptions of their vocal health in studies of teacher voice 

(Bernstorf, 1993; Gillivan-Murphy et al. 2005; Roy, Gray, et al., 2001; Roy, Weinrich, et al., 

2002;; Roy, Weinrich, et al., 2003).  Self-reporting questionnaires or surveys are often used in 

studies of voice disorders.  Self-reporting measures are accepted as means to evaluate the impact 

of a health problem on an individual’s quality of life (Jacobson et al., 1997; Murry & Rosen, 

2000).  Murry and Rosen (2000) explained, “Quality of life is one way to assess the overall 

outcome of the physical, mental, and social well-being of a patient following treatment for a 
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health-related problem” (p. 905).  Self-reporting measures are also useful because it is difficult to 

assess in a clinical setting the ability of an individual to use his or her voice in daily life (Murry 

& Rosen, 2000).  Self-reporting measures that have been used in studies of teacher voice are 

Voice-Related Quality of Life (V-RQOL), the Voice Symptom Scale (VoiSS), the voice severity 

rating scale, and the Voice Handicap Index (VHI).     

 The Voice-Related Quality of Life (V-RQOL) is an inventory of 10 ordinal-level 

questions on a 5-point Likert scale.  The score for the items on the V-RQOL may be calculated 

for an interval-level score.  The minimum possible score is 0, and the maximum possible score is 

100 (lower score denotes greater severity of voice disorder).  The questions are categorized into 

two domains:  physical and “social-emotional” (Hogikyan & Sethuraman, 1999, 561).  Question 

1, “I have trouble speaking loudly or being heard in noisy settings” (Hogikyan & Sethuraman, 

1999, p. 569), and Question 2, “I run out of air and need to take frequent breaths when talking” 

(Hogikyan & Sethuraman, 1999, p. 569), are examples of V-RQOL items that address the 

physical domain.  Question 4, “I am sometimes anxious or frustrated (because of my voice)” 

(Hogikyan & Sethuraman, 1999, p. 569), and Question 8, “I avoid going out socially (because of 

my voice)” (Hogikyan & Sethuraman, 1999, p. 569), are examples of V-RQOL items that 

address the social-emotional domain.   

The Voice Symptom Scale (VoiSS) is a 30-item questionnaire on a 5-point Likert scale 

(Deary, Wilson, Carding, & MacKenzie, 2003; Gillivan-Murphy et al., 2005).  The questions are 

summed for an overall interval-level score.  The VoiSS has three subscales:  impairment, 

emotional, and physical (Wilson et al., 2004).  Examples of questions in the impairment subscale 

are, “Do you feel you have to strain to produce voice?” (Wilson et al., 2004, p. 171), and “Does 

your voice sound creaky and dry?” (Wilson et al., 2004, p. 171).  Examples of questions in the 

 43



physical subscale are, “How often do you get throat infections?” (Wilson et al., 2004, p. 171), 

and “Do you cough or clear your throat?” (Wilson et al., 2004, p. 171).  Examples of questions in 

the emotional subscale are, “Are you embarrassed by your voice problems?” (Wilson et al., 

2004, p. 171), and “Does your voice problem make you feel stressed and nervous?” (Wilson et 

al., 2004, p. 171).  Wilson et al. (2004) stated that VoiSS scores “are useful general indicators of 

voice abnormality, incorporating psychosocial impacts of voice problems” (p. 172).  

The voice severity rating scale is a four-point scale used in two studies (Roy, Weinrich, et 

al., 2002; Roy, Weinrich, et al., 2003) for patients to rate their overall perception of their vocal 

health.  The voice severity rating scale ranges from 0, indicating a mild problem, to 3, indicating 

a severe problem.  This self-reporting scale was used for teachers to self-report their perception 

of their overall vocal health by Roy, Weinrich, et al. (2002) and Roy, Weinrich, et al. (2003).     

The Voice Handicap Index (VHI) is an inventory of 30 ordinal-level questions on a 5-

point Likert scale.  The questions are categorized into three domains:  functional, emotional, and 

physical.  Ten questions are asked in each domain and may be summed for an interval-level 

subscore.  The total VHI items also may be summed for an overall interval-level score.  The 

minimum possible score for the VHI is 0, and the maximum possible score is 120 (higher score 

denotes greater severity of voice disorder) (Jacobsen et al., 1997).  Stemple et al. (2000) 

explained changes between pre- and posttest scores on the VHI: “Any shift of 18 points or more 

represents a significant shift in the patient’s psychosocial functioning, as related to the voice 

disorder” (p. 170).  Concerning the VHI, Roy, Weinrich, et al. (2002) stated, “Self-perceived 

(i.e., patient-based) handicap/health-related quality of life measures, like the VHI, are accepted 

and ubiquitous outcomes measures in the field of medicine, surgery, and rehabilitation” (p. 630).  
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Music educators and educators in general have demonstrated a predisposition to vocal 

problems.  Because of the high risk for vocal problems that are exhibited among teachers, 

preventive and corrective measures to address the vocal health of educators have been attempted.  

Researchers have investigated the effectiveness of vocal hygiene training (Chan, 1994; Gillivan,-

Murphy et al. 2005; Hackworth, 2003; Roy, Gray, et al., 2001; Roy, Weinrich, et al., 2002), 

vocal exercises (Gillivan-Murphy et al., 2005; Roy, Gray, et al., 2001; Roy, Weinrich, et al., 

2003), and amplification (Jónsdottir, Laukkanen, & Siiki, 2003; Jónsdottir, Rantala, Laukkanen, 

& Vilkman, 2001; Roy, Weinrich, et al., 2002; Roy, Weinrich, et al., 2003; Sapienza et al., 1999) 

on the vocal health of teachers. 

Vocal hygiene education.  Vocal hygiene education in studies has included educating 

teachers about general health (Hackworth, 2003; Gillivan-Murphy et al., 2005; Roy, Gray, et al., 

2001; Roy, Weinrich, et al., 2002), the vocal anatomy (Chan, 1994), healthy voice use, behaviors 

that misuse or abuse the voice, and classroom management strategies to reduce voice use (Chan, 

1994; Hackworth, 2003; Roy, Gray, et al., 2001; Roy, Weinrich, et al., 2002).  Investigations of 

the effectiveness of vocal hygiene education that targets teachers specifically have suggested that 

a relationship may exist between vocal hygiene education and improved vocal health.  Chan 

(1994) implemented a program of vocal hygiene education for kindergarten teachers (n = 25) and 

attempted to identify classroom management strategies that were not vocally abusive.  The 

training included information about vocal anatomy, including pictures of pathological larynxes, 

“explanation of vocal abuses and their consequences” (Chan, 1994, p. 289), and handouts of 

behaviors that should be avoided or promoted.  Most participants in the experimental group (8 of 

12) had poor voice quality in the pre-intervention recordings; however, after participating in the 

vocal hygiene program, only 1 participant had poor voice quality at the end of the day.  The 13 
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teachers in the control group exhibited no significant change in vocal quality (Chan, 1994).  

Chan (1994) stated, “The results of this study suggest kindergarten teachers were able to improve 

their voices with the program of vocal hygiene education, regardless of their age and years of 

experience in teaching” (p. 285).  Classroom management strategies that reduced voice use and 

were perceived as helpful by the teachers were the use of sounds, such as whistles or bells, to 

signal the changing of activities; the use of consistent opening activities to set classroom 

routines; and the use of nonvocal signals, such as switching lights off and on, hand clapping, and 

proximity to gain children’s attention (Chan, 1994).   

One study considered the impact of vocal hygiene education on the vocal health of music 

educators.  Hackworth (2003) investigated “the effect of vocal hygiene and behavior 

modification/teaching techniques instruction on the self-reported vocal behaviors of public 

school music teachers” (p. 31).  Participants were 76 general or vocal music teachers 

(elementary, n = 60; middle school, n = 9; high school, n = 7).  Both experimental groups scored 

higher on the posttest than the pretest.  Most of the participants indicated that the vocal hygiene 

session was effective, and the subjects who received training via written materials did not have 

significant differences in posttest scores from subjects who received the oral/visual training.   

The effectiveness of vocal hygiene education was compared to other treatments by Roy, 

Gray, et al. (2001) and Roy, Weinrich, et al. (2002).  Roy, Gray, et al. (2001) compared the 

effects of vocal hygiene education and vocal function exercises on the perceived vocal health of 

teachers who had vocal problems; the vocal hygiene education group did not have a significant 

improvement in perceived vocal health as indicated by mean Voice Handicap Index Scores (Roy, 

Gray, et al., 2001).  Roy, Weinrich, et al. (2002) compared the effect of voice amplification using 

the ChatterVox® (Ted Simons, Asyst Communications Co., www.chattervox.com) and the effect 
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of vocal hygiene on Voice Handicap Index scores and acoustic analysis of teachers who had 

vocal problems.  While the hygiene group had lower post-treatment Voice Handicap Index 

scores, the amplification group was the only group to have a significant decrease in mean Voice 

Handicap Index scores (Roy, Weinrich, et al., 2002).  

In addition to studies that offered vocal hygiene education to teachers and to music 

teachers, research has considered the beliefs and behaviors of elementary music teachers 

concerning vocal health.  More than half (57%) of the vocal music teachers in one study (Askren, 

2001) indicated that they would be interested in opportunities to learn about vocal health, and 

only 22% reported having “some understanding” (Askren, 2001, p. 27) of vocal health.  Ayers 

(2004) found that approximately 40% of elementary music teachers (n = 412)  had received 2 to 

5 years of voice training and about half of those who had received voice lessons received vocal 

hygiene information as a part of their voice training.  In contrast, most of the teachers (70.8%) 

indicated that they had not received vocal hygiene information in elementary music methods 

classes.  Askren (2001) found that approximately one-third of 412 elementary music teachers 

indicated that they had not received any vocal hygiene training in their undergraduate degrees, 

and 84% believed that vocal educators needed more training about how to maintain vocal health 

while teaching.      

Vocal exercises.  Vocal exercises that have been used in studies of teacher vocal health 

have included resonance therapy, respiratory muscle training, and vocal function exercises.  

resonance therapy (Roy, Wienrich, et al., 2003) and vocal function exercises (Roy, Gray, et al., 

2001) have both been effective in improving the vocal health of educators.  The goal of 

resonance therapy is “to achieve the strongest possible voice with the least effort and impact 

between the vocal folds to minimize the likelihood of injury” (Roy, Weinrich, et al., 2003, p. 
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672).  The seven steps (Stemple et al., 2000) of resonance therapy involve training individuals to 

produce vocal sound with a forward focus that results in “increased vibratory sensations in the 

midfacial region” (Roy, Weinrich, et al., 2003, p. 672).  resonance therapy sessions begin with “a 

series of stretching and breathing exercises” (Stemple et al., 2000, p. 341) and continue with 

vocal tasks.  The seven steps of resonance therapy begin with humming, and gradually progress 

to repetitive phrases on voiced consonants, repetitive phrases on voiced and unvoiced 

consonants, paragraph reading, and normal conversation (Stemple et al., 2000).   

Respiratory muscle training was designed to help patients “increase their ability to 

generate expiratory pressures” (Roy, Weinrich, et al., 2003, p. 672).  Respiratory muscle training 

was based on the theory that insufficient respiratory support may lead to hyperfunctional voice 

use.  Roy, Weinrich, et al. (2003) explained, “By improving the strength of the expiratory 

muscles, the burden on the larynx is presumably lessened, with a concomitant reduction in 

compensatory hyperfunctional laryngeal behavior and reduced tissue trauma” (p. 672).  A special 

device that the patient blows into is used for respiratory muscle training (Roy, Weinrich, et al., 

2003). 

Vocal function exercises are four exercises that are designed to balance the three 

subsystems of voice: respiration, phonation, and resonance (Stemple et al., 2000).  The vocal 

function exercises were modified by Stemple from vocal exercises that Barnes used to strengthen 

vocal production (Stemple, 2004; Stemple et al., 2000).  These exercises have been shown to be 

successful in improving the vocal function of teachers (Roy, Gray, et al., 2001) and speakers 

(Stemple, Lee, Amico, & Pickup, 1994), as well as singers (Sabol et al., 1995). 

Vocal function exercises have been found to be effective in the practice regimen of 

singers (n = 20) (Sabol et al., 1995),. The experimental group of graduate voice majors (n = 10) 
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was trained by one of the authors in the performance of the vocal function exercises, performed 

the vocal function exercises twice a day for the 4-week study period, and met with student 

clinicians to review the performance of the exercise routine.  The control group (n = 10) did not 

receive any intervention.  Acoustic and aerodynamic measures were used to evaluate the voices 

of the singers before and after the study period.  After the study period, the phonation volume of 

the experimental group was increased, air flow rates were decreased, and “maximum phonation 

times” (Sabol et al., 1995, p. 32) were improved.  

Studies have compared the impact of vocal exercises and vocal hygiene education on the 

vocal health of teachers.  The effectiveness of vocal health exercises and vocal hygiene training 

“on teachers with self-reported vocal problems” (p. 424) was investigated by Gillivan-Murphy et 

al. (2005).  The experimental group (n = 9) received five or six 50-60 minute sessions with a 

voice therapist using vocal function exercises including a written copy of the exercises, a 

recording, a practice record, and written vocal hygiene information.  The control group did not 

receive any intervention, and there were more nodules in the control group at the start of the 

study.  Changes in vocal quality were measured by two self-reporting measures:  the Voice 

Related Quality of Life (V-RQOL) and the Voice Symptom Scale (VoiSS).  After the treatment 

that was given to the experimental group, both the experimental and control groups improved on 

the V-RQOL, but the experimental group had greater change on the V-RQOL and on the VoiSS.    

Roy, Gray, et al. (2001) investigated the effects of vocal hygiene education and vocal 

function exercises on the perceived vocal health of teachers who had vocal problems.  

Approximately 20 people were in each group (experimental and control).  The vocal hygiene 

program and vocal function exercises were implemented by 11 speech language pathologists 

over a 6-week period (3 training sessions every 2 weeks).  A self-reporting measure, the Voice 
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Handicap Index (VHI), was used to measure the participants’ perceived vocal health.  Roy, Gray, 

et al. (2001) reported that only the vocal function exercises group had “a significant reduction in 

mean VHI scores” (p. 290) and participants gave “significantly higher ratings to their degree of 

voice improvement following therapy” (p. 290). 

Roy, Weinrich, et al. (2003) continued the line of research begun by Roy, Gray, et al. 

(2001) by investigating the impact of amplification, resonance therapy, and respiratory muscle 

training on the perceived vocal health of 64 teachers who had vocal problems (2003).  

Participants completed the Voice Handicap Index (VHI), voice severity rating scale, and a 

questionnaire before and after the treatment period.  Participants in the respiratory muscle 

training group did not show any reduction of VHI scores or severity ratings.  The amplification 

group and resonance training group “experienced a significant reduction in mean VHI scores” 

(Roy, Weinrich, et al., 2003, p. 677), and the difference was greatest for the amplification group 

(pretreatment M = 41.8; posttreatment, M = 28.0).  The resonance training group changed from a 

beginning group mean of 32.9 to an ending group mean of 24.3.  The severity ratings of the 

teachers indicated that only teachers in the amplification and resonance training groups perceived 

that their voice problems were less severe after the treatment. 

Amplification.  Several studies since 1999 have considered the possibility that 

amplification may improve the vocal health of educators.   Amplification has been shown to 

decrease the sound pressure level (Jónsdottir, Laukkanen, & Siiki, 2003; Jónsdottir, Rantala, 

Laukkanen, & Vilkman, 2001; Sapienza et al., 1999) and fundamental frequency produced by 

teachers (Jónsdottir, Rantala, et al., 2001).  Jónsdottir, Rantala, et al. (2001) explained that 

lowered sound pressure levels and fundamental frequencies suggest a “lower vocal load” (p. 

120), and this may be important because high sound pressure levels “can lead to various vocal 
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complications, including vocal fatigue, loss of voice, hoarseness, and/or throat pain” (Sapienza et 

al., 1999, p. 380).   

Despite the vocal problems that have been associated with teaching, few educators have 

reported using amplification in the classroom.  For example, less than 3% of teachers studied by 

Smith, Kirchner, et al. (1998) and Smith, Lemke, et al. (1998) used amplification, and only 3 of 

the 46 vocal music teachers investigated by Solberg and Duax (2000) used amplification.  Ayers 

(2004) reported that even when elementary teachers experienced vocal tension and loud voice 

use while teaching, most of them (86%) did not use amplification.  Fourteen percent of teachers 

studied by Smith, Lemke, et al. (1998) felt that that amplification would benefit them, and 

women were twice as likely as men to believe that they would benefit from the use of 

amplification (Smith, Kirchner, et al., 1998). 

Participants in one study (Jónsdottir et al., 2003) perceived that they had less vocal 

fatigue, that they used different vocal production, and “that it was easier to speak when 

amplification was used” (Jónsdottir et al., 2003, p. 271).  The voice recordings with 

amplification had better overall perceived vocal quality, fewer vocal breaks, and “were perceived 

as less strained” (Jónsdottir et al., 2003, p. 271).  Concerning the impact of amplification in the 

classroom, “What was particularly noticeable was that when the teachers were using 

amplification they spent less time repeating themselves and less time on establishing discipline” 

(Jónsdottir et al., 2001, p. 121).   

The impact of amplification on vocal health has been compared to vocal hygiene training.  

Roy, Weinrich, et al. (2002) compared the effect of voice amplification using the ChatterVox 

and the effect of vocal hygiene on Voice Handicap Index (VHI) scores, a voice severity rating 

scale, and acoustic analysis data.  Roy, Weinrich, et al. (2002) stated the following: 
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Amplifying the voice is believed to reduce the vocal load imposed on the larynx and 
insulate the teacher from the demands of extended loud voice use.  By reducing loudness 
levels and thus vibration dose, the degree of tissue injury caused by collision and 
shearing forces should be lessened, eventually leading to improvement in voice quality.  
(p. 627)  
 

 Amplification requires fewer lifestyle changes than vocal hygiene and “essentially targets 

vocal loudness as the principal factor to be modified” (Roy, Weinrich, et al., 2002, p. 628).  Both 

the amplification and vocal hygiene group had lower post-treatment VHI scores; however, the 

amplification group was the only group to have a statistically significant decrease in mean Voice 

Handicap Index scores (Roy, Weinrich, et al., 2002).  According to ratings on the voice severity 

rating scale, “only the teachers who received amplification rated their voice difficulties as less 

severe following the 6-week treatment period” (Roy, Weinrich, et al., 2002, p. 631).  The 

amplification group also had significantly lower jitter (pitch perturbation) and shimmer 

(amplitude perturbation) following the intervention.  Roy, Weinrich, et al. (2002) suggested that 

studies should be conducted with larger sample sizes to detect differences between vocal hygiene 

training and amplification.    

 Roy, Weinrich, et al. (2003) investigated the impact of amplification, resonance therapy, 

and respiratory muscle training on the perceived vocal health of 64 teachers who had vocal 

problems.  Participants completed the Voice Handicap Index (VHI), voice severity rating scale, 

and a questionnaire before and after the treatment period.  Participants in the respiratory muscle 

training group did not show any reduction of VHI scores or voice severity ratings.  The 

amplification group and resonance training group “experienced a significant reduction in mean 

VHI scores” (Roy, Weinrich, et al., 2003, p. 677), and the difference was greatest for the 

amplification group (pretreatment M = 41.8; posttreatment, M = 28.0).  The resonance training 

group changed from a beginning group VHI mean of 32.9 to an ending group mean of 24.3.  The 
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severity ratings of the teachers indicated that only teachers in the amplification and resonance 

training groups perceived that their voice problems were less severe after the treatment.  The 

amplification group also gave higher ratings of perceived benefits from the study and reported 

“significantly greater improvement, clarity, and ease of voice production at the end of the clinical 

trial” (Roy, Weinrich, et al., 2003, p. 678).  The amplification group had higher rates of 

completing the tasks of the study compared to the other groups, and this suggests that 

amplification “represents a relatively effortless method to achieve vibration dose reduction” 

(Roy, Weinrich, et al., 2003, p. 678). 

  

Conclusion 

 Music educators are considered professional voice users because they depend on healthy 

voices to fulfill job responsibilities; however, the heavy vocal demands of teaching may 

predispose music teachers to vocal disorders.  Vocal disorders may be classified as functional 

disorders or as organic disorders.  Functional disorders are related to the misuse or abuse of the 

voice, such as loud talking or lack of vocal rest.  Organic disorders, such as nodules or polyps, 

are characterized by a change in vocal fold tissue.  Functional disorders may result in organic 

disorders and may impede the ability of teachers and other professional voice users to fulfill the 

responsibilities of their jobs. 

Large scale studies have found that individuals in occupations that require long-term 

vocal use without adequate recovery time, including teaching, may be predisposed to vocal 

problems related to misuse or abuse.  The voice disorders that teachers experience may be related 

to their work environment and to work-related vocal demands.  Common behaviors of teachers 

that have been found to cause vocal difficulties were speaking louder in the classroom than in 
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normal conversation, speaking and singing over background noise, prolonged speaking and 

singing, and teaching large classes.  Additionally, demographic characteristics, such as gender, 

age, and years in the teaching profession, may predispose music educators to voice disorders.   

The impact of vocal hygiene training, amplification, and vocal exercises on the perceived 

vocal health of classroom teachers has been studied; however, the impact of amplification and 

vocal exercises on the perceived vocal health of elementary music educators has not been 

investigated.  A limited number of studies have focused on the vocal health of music educators.  

Additionally, research findings concerning the impact of gender, age, as well as years in the 

teaching profession on the vocal health of teachers have been mixed.  Common vocal behaviors 

and vocal complaints of educators have been cited, and more information about the specific 

vocal behaviors and complaints of elementary music educators is needed.  Based on the reviewed 

literature, there is a need to consider the impact of amplification and vocal exercises on the 

perceived vocal health of elementary music educators and to document demographic variables, 

vocal behaviors, and vocal complaints that may predispose music educators to voice disorders.     
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CHAPTER 3  

METHOD 

 The current study compared the effects of amplification using the ChatterVox® (Ted 

Simons, Asyst Communications Co., www.chattervox.com) portable voice amplifier and vocal 

function exercises on the perceived vocal health of elementary music educators (n = 60) from 

Oklahoma and Texas.  The independent variable was training with two levels:  amplification and 

vocal function exercises, and the dependent variable was the self-reported vocal health of 

elementary music teachers.  The research questions were: 1) “What were any vocal complaints 

that were commonly indicated by the elementary music educators in the study?”, 2) “What was 

the prevalence of self-reported vocal problems among the elementary music educators in the 

study in terms of the following demographic characteristics:  gender, age, years of employment 

as a music educator?”, and 3) “What was the effect of amplification and vocal function exercises 

on the perceived vocal health of a group of elementary music educators?”.         

The three measurement instruments used in the study were 25 items from the Voice 

Handicap Index (VHI) (Jacobson et al., 1997), the 30-item Music-Teacher Voice Questionnaire 

(MVQ), and the 39-item General Information Questionnaire (GIQ).  The 25 items from the VHI 

and the 30-item MVQ consisted of a total of 55 items that used a 5-point Likert scale, and all 55 

items were summed for an overall interval-level score.  The overall interval-level score on the 

Voice Handicap Index with Music-Teacher Voice Questionnaire (VHI/MVQ) was used to 

measure teachers’ perceptions of their vocal health, and demographic information was gathered 

through participant responses to the GIQ.  The teachers’ responses to the VHI/MVQ items as 

well as responses to the GIQ items were used to compile descriptive demographic data, such as 

common vocal complaints of elementary music educators in terms of gender, age, and years of 
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employment as a music educator.  The validity of the VHI and the MVQ was established through 

a content validity panel and field test, and the internal consistency reliability of the VHI and the 

MVQ was established through a pilot test with elementary music teachers.  The researcher-

developed GIQ was also modified based on the pilot test.  Main study participants were assigned 

to treatment groups (amplification and vocal exercises) by blocking the teachers from each 

district according to pretest scores on the summed VHI/MVQ.  Participants completed the 

VHI/MVQ before and after the 6-week treatment period and completed the GIQ before the 

treatment period as a pretest. 

 

School Districts 

    Four large districts in Texas and two large districts in Oklahoma gave consent for their 

teachers to be included in the study.  The first Texas district served approximately 56,500 

students and employed approximately 2,800 teachers.  Fifty elementary schools in this district 

served an elementary student population of approximately 25,000 kindergarten through fifth-

grade students and employed 67 elementary music teachers.  The following ethnicities were 

represented in the overall student population:  African American (18.8%), Caucasian/Other 

(33.5%), Asian/Pacific Islander (7.4%), Hispanic, (39.8%), and Native American/Alaskan Native 

(0.5%).  Census data indicated that yearly household incomes ranged from less than $10,000 to 

more than $200,000, with most households earning between $40,000 and $80,000.  The yearly 

median household income was $46,000, and roughly 41% of the students in this district were 

classified as economically disadvantaged.    

 The second Texas district served approximately 30,000 students and employed 

approximately 2,100 teachers.  The 36 elementary schools in this district served an elementary 
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student population of approximately 13,600 kindergarten through fifth-grade students and 

employed 45 elementary music teachers.  The following ethnicities were represented in the 

overall student population:  African-American (11.2%), Caucasian/Other (46.4%), Asian/Pacific 

Islander (2.5%), Hispanic (39.6%), and Native American/Alaskan Native (0.3%).  Census data 

indicated that yearly household incomes ranged from less than $10,000 to more than $200,000, 

with most households earning between $15,000 and $75,000.  The yearly median household 

income was $35,000, and roughly 58% of the students in this district were classified as 

economically disadvantaged.   

 The third Texas district served approximately 16,900 students and employed 

approximately 1,300 teachers.  The 16 elementary schools in this district served an elementary 

student population of approximately 7,900 kindergarten through fifth-grade students and 

employed 45 elementary music teachers.  The following ethnicities were represented in the 

overall student population:  African-American (12.92%), Caucasian/Other (53.13%), 

Asian/Pacific Islander (1%), Hispanic (32.24%), and Native American/Alaskan Native (0%).  

Census data indicated that yearly household incomes ranged from less than $10,000 to more than 

$200,000, with most households earning between $15,000 and $75,000.  The yearly median 

household income was $33,000, and roughly 67% of the students in this district were classified 

as economically disadvantaged.   

The fourth Texas district served approximately 28,700 students and employed 

approximately 2,000 teachers.  The 35 elementary schools in this district served an elementary 

student population of approximately 10,960 kindergarten through fifth-grade students and 

employed 35 elementary music teachers.  The following ethnicities were represented in the 

overall student population:  African-American (15.1%), Caucasian/Other (35.9%), Asian/Pacific 
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Islander (1.6%), Hispanic (17.0%), and Native American/Alaskan Native (0.3%).  Census data 

indicated that yearly household incomes ranged from less than $10,000 to more than $200,000, 

with most households earning from between less than $10,000 to $75,000.  The yearly median 

household income was $31,800, and roughly 58% of the students in this district were classified 

as economically disadvantaged. 

The first Oklahoma district served approximately 37,000 students and employed 

approximately 2,400 teachers.  The 58 elementary schools in this district served an elementary 

student population of approximately 20,200 kindergarten through fifth-grade students and 

employed 37 elementary music teachers.  The following ethnicities were represented in the 

overall student population:  African-American (31.6%), Caucasian/Other (24.5%), Asian/Pacific 

Islander (2.6%), Hispanic (36.0%), and Native American/Alaskan Native (5.3%).  Census data 

indicated that yearly household incomes ranged from less than $10,000 to more than $200,000, 

with most households earning from between less than $10,000 to $75,000.  The yearly median 

household income was $34,900, and roughly 83% of the students in this district were classified 

as economically disadvantaged. 

The second Oklahoma district served approximately 42,000 students and employed 

approximately 2,000 teachers.  The 56 elementary schools in this district served an elementary 

student population of approximately 25,000 kindergarten through fifth-grade students and 

employed 57 elementary music teachers.  The following ethnicities were represented in the 

overall student population:  African-American (10.8%), Caucasian/Other (34%), Asian/Pacific 

Islander (1.5%), Hispanic (19.5%), and Native American/Alaskan Native (19.1%).  Census data 

indicated that yearly household incomes ranged from less than $10,000 to more than $200,000, 

with most households earning from between less than $10,000 to $75,000.  The yearly median 
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household income was $37,000, and roughly 78% of the students in this district were classified 

as economically disadvantaged. 

 

Sample 

 The participants (n = 36) were elementary music teachers from Texas and Oklahoma.  

Questionnaire packets were sent to elementary music teachers from four large districts in Texas 

and two large districts in Oklahoma.  The districts that were chosen had between 29 and 60 

elementary schools, and this provided a possible participant pool of approximately 140 teachers 

from each state.  These districts also had elementary schools that included kindergarten through 

fifth grade on each campus.  Each music supervisor gave consent for the questionnaire packet to 

be sent to the teachers in his/her district.  The respondents to the questionnaire packet were 

blocked into treatment groups in each school district based on their VHI/MVQ pretest scores in 

order to equate the groups.  There were initially 45 respondents to the pretest questionnaire.  

Two, respondents who were assigned to the amplification group did not return the agreement to 

return the ChatterVox resulting in 43 study participants.  Because 6 study participants did not 

return the posttest questionnaire, postteset data were obtained from 37 participants.  One 

participant was an outlier and was removed from the data set, resulting in 36 participants.  The 

purpose of the initial blocking was to equate the treatment groups within each district; however, 

posttest nonresponse and the removal of the outlier caused numerical inequity between treatment 

groups.  This inequity was most notable in the second Oklahoma district.  Voice Handicap Index 

with Music Teacher Voice Questionnaire (VHI/MVQ) pretest scores were documented for the 

participants (n = 6) who did not respond to the posstest VHI/MVQ (range = 6-75, M = 44.19, SD 

= 26.39).  Three of these participants were in the amplification group (range = 61-75, M = 65.75, 
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SD = 8.08) and three of the participants were in the exercises group (range = 6-40, M = 22.68, 

SD = 17.03).     The treatment group representation for each district is presented in Table 1. 

Table 1 
 
Treatment Group Representation by School District 
 
         Pretest Assignment             Posttest Response 
School District  Amplification    Exercises       Amplification    Exercises 
 
Texas District 1       4       5        4       4 

Texas District 2       3       4        2       4 

Texas District 3       2       2        2       2 

Texas District 4       4       5        4       4 

Oklahoma District 1       2       3        2       2 

Oklahoma District 2                  4           _  5              __ 4               2 

  Total              19     24      18     18 

 

  The study sample included more females (n = 33) than males (n = 3).  Study participants ranged 

in age from 24 to 61 years (M = 41.03, SD = 12.35) and had from half a year to 39 years of 

experience as music educators (M = 10.31, SD = 8.37).  The majority of the participants 

indicated that they had taken voice lessons at some point inthe past (lessons, n = 30; no voice 

lessons, n = 6), two of the participants indicated that they were currently teaching private voice 

lessons, and approximately half of the participants were currently singing in a choir (in a choir, n 

= 20; not in a choir, n = 16).  A majority of the participants taught in one school (one school, n = 

33, more than one school, n = 3) and in a music room (music room, n = 34, no music room, n = 

2).  All of the participants considered themselves to be in good health.  Approximately half of the 

participants indicated that they sought treatment from a physician when they had a vocal problem
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 (sought treatment, n = 18; did not seek treatment, n = 17; nonresponse, n = 1); however, a 

majority of the participants reported that they had not sought treatment from an otolaryngologist 

for a vocal problem in the past (treatment from otolaryngogist, n = 7; no treatment from 

otolaryngologist, n = 29).  None of the participants indicated that they had had vocal surgery in 

the past (vocal surgery, n = 0; no vocal surgery, n = 36), and 1 participant indicated having 

received speech-language therapy for a vocal problem in the past (vocal therapy, n = 1; no vocal 

therapy, n = 35).  Three participants indicated that they were either current smokers or had 

smoked at some time in the past.  Two respondents were excluded from the current study 

because they reported a past vocal surgery or were currently under the care of an 

otolaryngologist for a vocal problem.  Descriptive statistics related to the sample are presented in 

Tables 2 and 3. 

Table 2 

Descriptive Statistics for Interval Level Study Sample Characteristics 
 
          
Variable          M    SD 
 
Age       41.03  12.35  

Years of experience      10.31    8.37 

Years at current school       6.66    6.64 

Number of classes daily      7.37    2.03 

Number of students in a class    23.34    6.07 

Length of music lessons in minutes   39.34    7.74 

Number of hours weekly spent in a second job   2.60    5.33 

Number of times monthly in loud restaurants    4.09    5.03 

Number of times monthly in loud clubs      .07      .35 
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Table 3 

Descriptive Statistics for Nominal Level Study Sample Characteristics 
 
                                                                                   Number 
Variable      Yes  No     Responding 
 
Has taken voice lessons    30    6  36 

Singing in a choir     20  16  36 

Teaching voice       2  34  36 

Teach at more than one school     3  33  36 

Teach in a music room    34    2  36 

Has seen otolaryngologist      7  29  36 

Had previous vocal surgery        0  36  36 

Had voice therapy at some time in the past    1  35  36 

Sees doctor when has vocal problem   17  18  35 

Has overall good health    36    0  36 

Smokes currently or at some time in the past      3  33  36 

 

 

Treatments 

 The treatments in the current study were voice amplification using ChatterVox portable 

voice amplifiers (chattervox.com, 2007) and vocal function exercises as described by Stemple et 

al. (2000).  The treatment period lasted for 4 weeks.  The treatment time period used by Roy, 

Gray, et al. (2001), Roy, Weinrich, et al. (2002), and Roy, Weinrich, et al. (2003) was 6 weeks; 

however, time constraints due to participant recruitment and the winter holiday reduced the 

length of the current study from 6 weeks to 4 weeks.  The VHI/MVQ was completed by 
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participants before and after the treatment period, the GIQ was completed by participants before 

the treatment period as a pretest.  Possible threats to internal validity related to the study design 

are mentioned in Table 4. 

Table 4 
 
Discussion of Threats for Internal Validity to This Study 
 
 
Threat    Discussion of threat 
 
Selection   While the study protocol was designed to choose equitable groups 

to avoid any use of extreme populations, the sub-group pretest 
means on the questionnaire indicated that there was a statistically 
significant difference between the two treatment groups at the start 
of the study. 

 
Mortality VHI/MVQ pretest scores were documented to discuss any 

participants who chose to discontinue participating in the study.  
 
Location A possible location threat was that each participant complied with 

the treatments in his or her own school or home setting.  The 
different times of day that each group complied with their 
respective treatments was another location threat.   

 
Implementation The different time requirements for each treatment were 

implementation threats.  An implementation threat was hopefully 
reduced because instructions were given to each group to try to 
control for the variety of treatment procedures that would occur. 

 
Instrumentation The measurement instrument was an objective test, had high 

reliability, and used specific instructions, so an instrumentation 
threat was minimal. 

 
Testing Testing was less of a concern because all participants took the test, 

a comparison group was used, and both groups received an 
intervention.   

 
History History threats will be documented if noted.  Threats were 

potentially avoided by trying to schedule the study during a time 
period that contained no holidays or school testing interruptions.   

 
 

(table continues) 
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Table 4 (continued). 
 
 
Threat    Discussion of threat 
 
Maturation Maturation was less of a concern because of the use of blocked 

comparison groups that met over the same period of time.  
Demographics were analyzed to further evaluate the equality of the 
groups in terms of maturation issues.   

 
Attitude This was a potential threat if participants were to talk within school 

districts because the difference in cost of the ChatterVox device 
and the vocal function exercises CD may make the ChatterVox 
more appealing. 

 
Regression This threat was avoided by not choosing an extreme population 

and by excluding those who had previous vocal surgery or who 
were currently under professional care for a vocal problem.   
 

Statistical Conclusion  This threat was lessened by documenting reliability of the 
questionnaire during the development of the questionnaire, using 
appropriate statistics, and considering effect size in addition to 
statistical significance.  

 
 

 

Amplification 

The ChatterVox system is a lightweight, portable voice amplifier that is worn around the 

waist, offering the use of amplification that may be used in any setting (chattervox.com, 2007).  

The use of portable amplification devices may help teachers because it may remove the necessity 

of the prolonged loud voice use that has been associated with teaching.  Prolonged speaking at 

volume levels that are higher than those used in normal conversation is a common behavior of 

teachers that may place them at risk for vocal problems.  In addition to speaking at higher 

volume levels, vocal music educators have reported singing for approximately half (46%) of 

their teaching time (Solberg & Duax, 2000).   When speaking with higher volume levels (greater 
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intensity) than used in normal conversation, the vocal folds remain adducted (closed) longer and 

subglottal pressure is increased.  Singing with higher volume levels, such as those necessary to 

be heard over a classroom of elementary students, can also increase subglottal pressure (Boone 

& McFarlane, 2000).  High sound pressure levels are the result of increased subglottal pressure, 

and sound pressure level is the acoustic measure that relates to vocal loudness and intensity 

(Stathopoulos, 2004).  Lowered sound pressure levels and fundamental frequencies have been 

associated with a “lower vocal load” (Jónsdottir, Rantala, et al., 2001, p. 120).   

The use of amplification by teachers has been shown to decrease the teachers’ sound 

pressure level (perceived as loudness) and speaking fundamental frequency or pitch (Jónsdottir, 

Laukkanen, & Siiki, 2003; Jónsdottir, Rantala, Laukkanen, & Vilkman, 2001; Sapienza et al., 

1999), and this may indicate a reduced vocal load (Jónsdottir, Rantala, et al., 2001).  In past 

studies with classroom teachers, the use of the ChatterVox has resulted in significant 

improvement in the perceived vocal health of teachers as measured by the VHI (Roy, Weinrich, 

et al., 2002; Roy, Weinrich, et al., 2003). 

The ChatterVox system is lightweight; the distributor (chattervox.com, 2007) reported 

that the ChatterVox system weighs 1 pound, 6 ounces, including the weight of the batteries.  The 

ChatterVox system is small (8” wide by 2.9” high by 2.5” deep), is worn on the front of the waist 

similar to a fanny pack, and offers up to 18 decibels of amplification (chattervox.com, 2007).  

The ChatterVox system that was sent to the amplification group was the Model 100 amplifier.  It 

included a nylon waistband and 12” extension, a black cover for the amplification device, 110 

volt charger, and  6 rechargeable 1200 “mAh NiMH batteries” (chattervox.com, 2007), a 

carrying case, and a headset microphone.   
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Participants who used the ChatterVox portable voice amplifiers, or the amplification 

group, were sent written instructions concerning the use of the ChatterVox amplifiers.  Teachers 

signed a paper that they had read the instructions for the use of the ChatterVox amplification 

devices.  The teachers in the amplification group were instructed to charge the ChatterVox 

devices for 14 hours before the initial use and to recharge the ChatterVox devices each evening.  

Teachers in the amplification group were instructed to find a consistent volume setting that 

would allow their students to hear them comfortably while speaking using the same perceived 

vocal effort as in face-to-face conversation and to document their amount of use of the 

ChatterVox device at the end of each week.  Participants documented ChatterVox use on a form 

by marking “0” for no use, “½” for half a day’s use, or “W” for an entire day’s use for each day 

of the week.  The purpose of the documentation of ChatterVox use was to report the compliance 

of participants with the study instructions.  A reminder about the study that included a self-

addressed stamped postcard that teachers were asked to return to indicate their understanding and 

compliance with the study instructions was sent to the amplification group during the first week 

of the study.   

 

Vocal Function Exercises 

The vocal function exercises are four vocal exercises that were modified by Stemple from 

vocal exercises that Barnes used to strengthen vocal production (Stemple, 2004; Stemple et al., 

2000).  The purpose of the vocal function exercises is to “strive to balance the subsystems of 

voice production” (Stemple et al., 2000, p. 336).  These exercises have been shown to be 

successful in improving the vocal function of speakers (Stemple, Lee, Amico, & Pickup, 1994) 
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and have also been effective in the exercise regimen of singers (Sabol, Lee, & Stemple, 1995).  

The four exercises are:       

1. Sustain the /i/ vowel for as long as possible on the musical note (F) above middle (C) 
for females and boys, (F) below middle (C) for males.  (Notes may be modified up or 
down to fit the needs of the patient.  Seldom are they modified by more than two 
notes in either direction.)  (Stemple et al., 2000, p. 337)   

2.  “Glide from your lowest note to your highest note on the word ‘Knoll.’” (Stemple, 
Glaze, et al., 2000, p. 337)  A lip trill or tongue trill may be used instead of the word 
“Knoll” (Stemple, 2004; Stemple et al., 2000). 

3. “Glide from your highest note to your lowest note on the word ‘Knoll.’” (Stemple, 
Glaze, et al., 2000 p. 337)  A lip trill or tongue trill may be used instead of the word 
“Knoll” (Stemple, 2004; Stemple et al., 2000). 

4. “Sustain the music notes (C-D-E-F-G) for as long as possible on the “Knoll” minus 
the ‘Kn.’  (Middle C for females and boys, octave below middle C for males.)”  
(Stemple et al., 2000, p. 338)    

Each of the exercises has a specific purpose.  The purpose of the first exercise is to 

sustain the vowel for as long as possible as a vocal warm-up, and it should be executed with a 

forward focused vowel and “as softly as possible, but not breathy” (Stemple et al., 2000, p. 337).  

Participants were instructed to sustain the /i/ vowel for 40-45 seconds.  The second exercise, 

gliding from the lowest note to the highest note on “Knoll”, is a stretching exercise.  The glide 

should be executed smoothly, without any vocal breaks.  Stemple et al. (2000) explained that this 

exercise “requires the use of all laryngeal muscles” (p. 337) and that, “Glides improve muscular 

control and flexibility” (p. 337).  The third exercise, gliding from the highest to the lowest note 

on “Knoll”, is a “contracting exercise” (Stemple et al., 2000, p. 337).  Similar to the second 

exercise, the third exercise should be performed smoothly, without any vocal breaks.  The goal 

of the fourth exercise, sustaining “the musical notes (C-D-E-F-G) for as long as possible on the 

word ‘Knoll’ minus the ‘Kn’” (Stemple et al., 2000, p. 338), is the same as the first exercise, to 

sustain the vowel for as long as possible.  The pitches may be adjusted to suit individual 

 67



participant voices by as much as a step in either direction.  The fourth exercise “is considered a 

low-impact adductory power exercise” (Stemple et al., 2000, p. 338).   

Participants who performed the vocal function exercises, or the exercise group, were sent 

written instructions about the exercises as well as a CD of the exercises.  The instructions 

explained that all of the exercises should be performed “as softly as possible” (Stemple et al., 

2000, p. 338), “with a forward tone” (Stemple et al., 2000, p. 338), with abdominal breathing, 

and with a smooth initiation of the tone (Stemple et al., 2000, p. 338).  Teachers signed a paper 

that they had read the instructions for the execution of the vocal function exercises.  Participants 

in the exercise group were encouraged to perform each exercise two times before the beginning 

of the school day and to perform each exercise two times in the evening.  Teachers in the 

exercise group documented on what days and with what frequency they performed the vocal 

exercises at the end of each week.  Participants documented Vocal Function Exercise 

participation on a form by marking “AM” for morning use, “PM” for evening use, “B” for both 

morning and evening use, and “0” for no use.  The purpose of the documentation of Vocal 

Function Exercise participation was to report the compliance of participants with the study 

instructions.  A reminder about the study that included a postcard that teachers were asked to 

return to indicate that they understood and were complying with the study instructions was sent 

to the exercise group during the first week of the study.     

   The vocal function exercises CD was recorded using Audacity 1.2.6, a recording program 

that operates on a computer.  The microphone was a Logitech Internet Chat Headset, and the 

microphone was placed approximately one inch from the mouth of the vocal models.  Three 

female and three male voice ranges of the exercises were recorded.  The researcher, a trained 

vocalist, recorded the female examples of the vocal function exercises, and a trained male 
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vocalist recorded the male examples of the vocal function exercises.  The female examples 

included three possible pitch ranges: 1) with the initial exercise beginning on F above middle C, 

2) with the initial exercise beginning on E above middle C, and 3) with the initial exercise 

beginning on D above middle C.  The male exercises were recorded an octave below the female 

examples.  The audio files in Audacity were converted to Wave format and were burned to a 

master CD using Windows Media Player.  A Ph.D. professor in speech language pathology and a 

voice professor with a Ph.D. in voice science confirmed the quality and accuracy of the CD.  

  

Main Study Procedures 

The questionnaire packet for the main study was sent to elementary music teachers in 2 

large school districts in Oklahoma and 4 large school districts in Texas.  Permission was 

obtained from the fine arts directors of the respective districts to send the questionnaire packet to 

the elementary teachers in their districts.  The Texas district that was used for the pilot testing of 

the questionnaire was not used in the main study.  The initial questionnaire packet for the main 

study included the cover letter, the informed consent form, the General Information 

Questionnaire (GIQ), the Voice Handicap Index with Music-Teacher Voice Questionnaire 

(VHI/MVQ), and a self-addressed postage paid envelope.  The consent form, the General 

Information Questionnaire (GIQ), and the Voice Handicap Index with Music-Teacher Voice 

Questionnaire (VHI/MVQ) were marked with an identification number.  Nineteen participants 

responded during the first three weeks.  Three weeks after the initial questionnaire packet was 

mailed, a replacement questionnaire packet that included an updated cover letter, informed 

consent form, General Information Questionnaire (GIQ), the Voice Handicap Index with Music-

Teacher Voice Questionnaire (VHI/MVQ), and a self-addressed stamped envelope was sent to 
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all non-respondents.  Ten participants responded to the replacement questionnaire packet, 

resulting in a total of 29 respondents.  Because of the low response to the initial questionnaire 

and replacement questionnaire packets, a reminder postcard was sent 1 week after the 

replacement questionnaire packet.  Sixteen participants returned the questionnaire in response to 

the reminder postcard.  Two respondents indicated that they could not participate because of a 

previous vocal surgery or being under the care of an otolaryngologist.  The total number of 

possible participants was 45 teachers.  However, 2 teachers did not return the agreement to return 

the ChatterVox, resulting in a total of 43 participants.  With the exception of sending a reminder 

postcard one week after the initial questionnaire packet was sent, the steps for mailing 

questionnaire packets and follow-up materials were conducted according to Dillman (1978).         

 Respondents to the mailed questionnaire were assigned to treatment groups by blocking 

within each school district according to scores on the Voice Handicap Index with Music-Teacher 

Voice Questionnaire (VHI/MVQ).  Participants who were assigned to the amplification group 

were asked to return a signed agreement that they would return the ChatterVox amplification 

device in good condition at the end of the study.  The agreement included the identification 

number that was marked on the ChatterVox device.  The ChatterVox amplification device and 

related instructions were delivered to the amplification group through a courier service.  The 

vocal function exercises compact discs and related instructions were delivered to the 

amplification group through a courier service.   

      The post-test questionnaire packet was sent to participants approximately 3 weeks after 

the beginning of the study.  The post-test questionnaire packet included a cover letter, a second 

copy of the Voice Handicap Index with Music-Teacher Voice Questionnaire (VHI/MVQ), and a 

self-addressed stamped envelope.  The cover letter included instructions for the completion of 
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the VHI/MVQ at the end of the fourth week of the treatment period.  The packet that was sent to 

the amplification group also included instructions for the return of the amplification device.  

Three work weeks (5 calendar weeks) after the initial posttest questionnaire packet was mailed, a 

replacement questionnaire packet was mailed to nonrespondents (n = 18) that included an 

updated cover letter, a replacement VHI/MVQ, and a self-addressed stamped envelope.  The 

longer time-span (5 calendar weeks) between the initial questionnaire packet and the replacement 

questionnaire packet was because the study period ended at the beginning of the two-week 

winter holiday.  An email reminding nonrespondents (n = 7) about the questionnaire packet was 

sent 2 weeks after the follow-up packet was sent. 

 

Measurement Instruments 

 The three measurement instruments used in the study were 25 items from the Voice 

Handicap Index (VHI) (Jacobson et al., 1997), the 30-item Music-Teacher Voice Questionnaire 

(MVQ), and the 39-item General Information Questionnaire (GIQ).  The 25 items from the VHI 

and the 30-item MVQ consisted of a total of 55 items that used a 5-point Likert scale, and all 55 

items were summed for an overall interval-level score.  Possible summed scores ranged from 0, 

indicating no perception of vocal difficulty, to 220, indicating a high perception of vocal 

difficulty.  Sample means of participant responses to the individual items from the VHI/MVQ 

were used to address Research Question 1, “What were any vocal complaints that were 

commonly indicated by the elementary music educators in the study?”.  The 39-item GIQ was 

used to obtain descriptive information about the participants.  Descriptive information from the 

GIQ and the overall score of the VHI/MVQ and sub-group means of participant responses to 

individual questionnaire items were used to addressed Research Question 2, “What was the 
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prevalence of self-reported vocal problems among the elementary music educators in the study in 

terms of the following demographic characteristics:  gender, age, years of employment as a 

music educator?”.  A sub-group mean score of 2.00 or above for any questionnaire item was 

considered high, and a sub-group mean score of .25 or below was considered low.  The overall 

score on the posttest VHI/MVQ was used to address Research Question 3, “What was the effect 

of amplification and vocal function exercises on the perceived vocal health of a group of 

elementary music educators?” 

 

Voice Handicap Index (VHI) 

In its original form, the VHI is an inventory of 30 ordinal-level questions on a 5-point 

Likert scale.  The questions are categorized into three domains:  functional, emotional, and 

physical.  Ten questions are asked in each domain and may be summed for an interval-level sub-

score.  The functional domain “included statements that described the impact of a person’s voice 

disorder on his or her daily activities” (Jacobson et al., 1997, p. 67).  An example of a statement 

in the functional domain is: “My voice makes it difficult for people to hear me” (Jacobson et al., 

1997, Appendix).  Statements in the emotional domain “consisted of statements representing a 

patient’s affective responses to a voice disorder” (Jacobson et al., 1997, p. 67), and an example 

of a statement in the emotional domain is:  “My voice makes me feel incompetent” (Jacobson et 

al., 1997, Appendix).   The physical domain included statements that represented “self-

perceptions of laryngeal discomfort and voice output characteristics (e.g., voice pitched too low 

or high)” (Jacobson et al., 1997, p. 67).  An example of a statement in the physical domain is: “I 

use a great deal of effort to speak” (Jacobson et al., 1997, Appendix).   
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The total VHI items may be summed for an overall interval-level score.  The minimum 

possible score for the VHI is 0, and the maximum possible score is 120 (higher score denotes 

greater severity of voice disorder) (Jacobsen et al., 1997).  Five of the questions from the original 

VHI were not included in the questionnaire for the current study because they specifically 

mentioned a vocal problem, and the participants in the current study may not have had a vocal 

problem.  Hence, only 25 questions from the original VHI were used in the questionnaire for the 

main study.  The VHI was used in the current study because it was found to be valid and reliable 

(Jacobson et al., 1997), because it is a self-reporting measure, and because it has been used in 

studies of teacher voice (Roy, Gray, et al., 2001; Roy, Weinrich, et al., 2002; Roy, Weinrich, et 

al., 2003). 

    

Music-Teacher Voice Questionnaire (MVQ) 

For the current study, the 30-item MVQ was added to the 25 selected VHI questions to 

address possible vocal health concerns of music educators.  The MVQ consists of 30 ordinal-

level questions on a 5-point Likert scale.  The lowest possible scale for the MVQ is 0, indicating 

no vocal difficulty or harmful behaviors, and the highest possible score for the MVQ is 120; 

however, the MVQ is not intended to be used apart from the 25 selected questions from the VHI.   

Fourteen of the Music-Teacher Voice Questionnaire (MVQ) questions were taken 

directly from or were modified from a questionnaire that was used in a previous study (Vincent, 

2007) that focused on the vocal health of undergraduate music education majors.  The questions 

were related to voice use in noisy environments, the ability to speak loudly and softly, the use of 

medications for the voice, the presence of symptoms that may be related to gastroesophageal 

reflux disease, and the impact of the teachers’ voices on their job performance.  Sixteen 
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additional questions were related to possible vocal health concerns and issues related to music 

teacher voice use that have been documented in the literature, such as limited use of various parts 

of the singing range (Smith, Gray, et al., 1997; Roy, Merrill, Thibeault, Gray, et al., 2004) and 

difficulty singing softly (Roy, Merrill, Thibeault, Gray, et al., 2004).  For example, “I have 

limited use of the high range of my singing voice,” and “It is difficult for me to sing softly.”  

  

General Information Questionnaire (GIQ)  

The final version of the GIQ included 39 items, and participants completed the GIQ at the 

beginning of the study.  Three nominal level questions requested the participant’s gender, highest 

education level earned, and if the participant was working in an adjunct college position in 

addition to their elementary music position.  Thirteen nominal level questions with the option of 

answering “Y” for yes and “N” for no were asked about the general health, vocal background, 

vocal behaviors, and working conditions of the participants.  Two questions based on a four-

point Likert scale (never, seldom, occasionally, and frequently) were asked about the impact of 

colds and allergies on the participants.  Twenty short answer questions requested information 

such as:  date of birth, major instrument, secondary instrument, consumption of eight-ounce 

glasses of water, consumption of caffeinated beverages, consumption of alcoholic beverages, 

cigarette smoking, hours worked weekly, hours a week spent in a second job, number of years 

teaching, number of years at current school, number of classes taught daily, number of students 

in each class, length of class periods, and time spent in another job.  
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Data Analysis   

Means and standard deviations were presented for all participants, for descriptive and 

demographic variables, and for each treatment group.  Data were analyzed using a one-way 

ANCOVA.  The ANCOVA used treatment group as the independent variable, the summed 

posttest scores as the dependent variable, and the summed pretest scores as the covariate or 

control variable. 

        

Validity and Reliability 

The developers of the Voice Handicap Index (VHI) documented the validity and 

reliability of the instrument (Jacobson, 1997).  Content validity of the initial version of the VHI 

was judged to be high because the instrument was based on patient medical reports (Jacobson et 

al., 1997).  Internal consistency reliability of the initial version was tested by administering the 

questionnaire to 65 voice-disordered adult patients (Jacobson et al., 1997).  Cronbach’s alpha of r 

< 0.60 was applied to reduce the initial version to 57 items.  An additional 15 items were 

removed from the instrument because the scores on those items differed by gender, and 16 more 

items were removed because they received a negative answer from more than 50% of the 

subjects or were redundant.  The resulting version had 30 items (Jacobsen et al., 1997).   

In a study conducted by the developers of the Voice Handicap Index (VHI) (Jacobson et 

al., 1997), test-retest reliability, internal consistency reliability, and criterion-related validity 

were calculated for the final 30-item version of the VHI.  Test-retest reliability was measured by 

administering the VHI to 63 of the initial 65 subjects on two separate days.  Pearson’s r was used 

to determine test-retest reliability for the subscales (functional, r = 0.84; emotional, r = 0.92; 

physical, r = 0.86) and for the total score (r = 0.92).  The 95% confidence intervals were 8 points 
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for each of the subscales and 18 points for the entire instrument.  The internal consistency 

reliability of the VHI was r = 0.95.  Pearson product-moment correlation coefficients of r = 0.70 

to r = 0.79 indicated that the relationships between the subscales of the VHI were “moderate-

strong” (Jacobson et al., 1997, p. 68).  Criterion-related validity was measured by correlating 

subjects’ scores on the VHI with their ratings of their voice disorder on a scale from 0 to 3, and a 

moderate relationship (r = 0.60) was found between the self-perceived level of severity of voice 

disorder and the VHI score (Jacobson et al., 1997). 

The original Voice Handicap Index (VHI) contains 30 questions, and five of the 

questions from the VHI that specifically mentioned a vocal problem were not used in the current 

study because the participants may or may not have had a vocal problem.  The 30-item Music-

Teacher Voice Questionnaire (MVQ) included 14 questions taken directly from or modified from 

a questionnaire used in a previous study (Vincent, 2007) and 16 additional questions that focused 

on vocal health concerns related to music teacher voice use.  The 25 items from the VHI that 

were used in the current study and the 30-item MVQ consisted of a total of 55 items that used a 

5-point Likert scale, and all 55 items were summed for an overall interval-level score.     

Content validity of the Voice Handicap Index with Music-Teacher Voice Questionnaire 

(VHI/MVQ) was established by a panel of three experts, a Ph.D. professor in speech language 

pathology, a voice professor with a Ph.D. in voice science, and an elementary music teacher.  

Two of the experts, the Ph.D. professor in speech language pathology and the voice professor 

with a Ph.D. in voice science, were also on the content validity panel for an earlier study that 

measured undergraduate music education majors (Vincent, 2007).  The content validity panel 

was asked if any of the questions did not address the issue of perceived vocal health, if any 

questions were redundant, if any questions were unclear, if any area of vocal health was over- or 
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under-represented, if the language in the questionnaire was appropriate for elementary music 

teachers, and if any questions needed to be reordered.  The initial version of the VHI/MVQ that 

was sent to the content validity panel contained 53 questions.  Based on comments from the 

content validity panel, Question 44 (My throat feels painful after singing for a prolonged time) 

and Question 55 (I feel that I need to rest my voice) were added to the questionnaire, one 

question was moved for continuity, and a spelling mistake was corrected.   

 The updated 55-item version of the Voice Handicap Index with Music-Teacher Voice 

Questionnaire (VHI/MVQ) was field tested with four elementary music teachers.  Based on the 

field test, Questions 4 and 14 were modified to be suitable for the target population.  The phrase 

“because of my voice” was added to the end of Question 4 for clarity:  “I use the phone less often 

than I would like to.”  Question 14 was adjusted from “I feel as though I have to strain to 

produce voice,” to “I feel as though I have to strain to produce a vocal sound,” based on 

feedback from the content validity panel and the field test. 

The pilot questionnaire packet was distributed by mail to 28 teachers in a Texas school 

district, and 16 teachers returned the pilot questionnaire in a self-addressed, stamped envelope.  

The district Fine Arts director gave consent for the pilot questionnaire to be distributed to the 

elementary music teachers in the district.  The pilot questionnaire packet included a cover letter, 

two informed consent forms (one for the teacher and one to return to the researcher), the General 

Information Questionnaire (GIQ), and the Voice Handicap Index with Music-Teacher Voice 

Questionnaire (VHI/MVQ).  A reminder email was sent to nonrespondents 2 weeks after the 

initial pilot questionnaire packet was sent.    

Of the 16 elementary music teachers who were pilot respondents, most participants were 

female (female, n = 15; male, n = 1), all were Caucasian (n = 16), and all were teaching 
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kindergarten through fifth grade general music (n = 16).  Participants had bachelor’s (n = 12) and 

master’s (n = 4) degrees, and the years of teaching experience were varied (M = 13.89; SD = 

11.84; range = 1-43).  One of the teachers worked part-time and reported working 20 hours 

weekly; however, the full-time elementary music teachers (n = 15) spent more than 40 hours a 

week at work (M = 47.23; SD = 3.27; range = 42.5-55), all of the participants taught in a music 

room (n = 16), and most of the participants taught in one school (taught in one school, n = 14; 

taught in more than one school, n = 2).  The length of class periods ranged from 45 minutes to 55 

minutes (M = 49.06; SD = 3.75).  Participants taught from 5.5 to 7.0 classes daily (M = 6.19; SD 

= 0.44), and the average number of students in a class ranged from 18 to 25 (M = 21.38; SD = 

2.28).  Most participants reported voice as their primary instrument (voice, n = 10; instrumental, 

n = 6; voice as secondary instrument, n = 1), had studied voice (lessons, n = 14; no lessons, n = 

2), and were currently singing in a choir (in a choir, n = 15; not in a choir, n = 1).  Four 

participants reported that they taught private voice lessons.       

Ten of the participants reported that they had seen a doctor for vocal problems.  

Concerning their previous contact with vocal health professionals, most of the participants had 

not seen a laryngologist (had not seen a laryngologist, n = 11; had seen a laryngologist, n = 5).  

One of the participants had had surgery for a vocal problem, and two participants had received 

voice therapy at some time in the past.  The participants indicated their daily consumption of 8-

ounce servings of water (M = 5.47; SD = 2.70; range = 1.50-10) and of 8-ounce servings of 

caffeinated beverages (M = 2.19; SD = 1.30; range = 0–4.5).  Most of the teachers reported that 

they had never smoked (never smoked, n = 15; smoked at some time in the past, n = 1).  The 

teachers indicated the degree that they were bothered by allergies (never, n = 1; seldom, n = 3; 

occasionally, n = 8; frequently, n = 4) and colds (seldom, n = 7; occasionally, n = 9).               
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Four teachers circled two numbers in response to questionnaire items, and the average of 

the numbers circled was entered in the data set.  Participant 3 circled both 1 and 2 for Question 2 

(M = 0.50); participant 6 circled both 0 and 1 for Question 20 (M = 0.50); participant 13 circled 

both 1 and 2 for Question 35 (M = 1.50); and participant 7 circled 0 and 1 for Question 5 (M = 

0.50) and 1 and 2 for Questions 19, 34, and 49 (M = 1.50).  Participant 14 left questionnaire item 

5 blank, and the average of the other participants’ answers was used as the answer for Question 5 

for participant 14 in the data set (M = 0.25). 

The scores for the pilot test of the Voice Handicap Index with Music-Teacher Voice 

Questionnaire (VHI/MVQ) ranged from 20.50 to 114 (M = 49.86, SD = 24.12, Mdn = 46.25).  

Fifteen of the teachers had scores that ranged from 20.50 to 74.25, and one teacher had a score of 

114.  The questions with the highest group mean scores were Question 26 (M = 2.38, SD = .96), 

“I talk over background noise in loud restaurants or public places,” and Question 27 (M = 2.25, 

SD = 1.18), “I talk over background noise in work settings.”  The question with the lowest group 

mean score (M = .25, SD = .58) was Question 9, “I feel left out of conversations because of my 

voice” (Jacobsen et al., 1997, Appendix) 

Internal consistency reliability analysis of the 55-item Voice Handicap Index with Music-

Teacher Voice Questionnaire (VHI/MVQ) indicated that the content was homogeneous (r = 

0.9482).  When the lowest loading question, Question 27, was removed, the internal consistency 

reliability increased only slightly (r = .9547).  Question 27, “I talk over background noise in 

work settings,” was an important item for the description of the participants’ vocal behaviors at 

work.  For this reason and because the reliability was already high, all 55 items were included in 

the questionnaire for the main study.   
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Questions were deleted from the General Information Questionnaire (GIQ) after the pilot 

study of the VHI/MVQ.  Items that were removed from the GIQ included name, address, and 

ethnicity.  The only teachers who responded to the pilot study were Caucasian; the question 

about ethnicity was deleted for this reason.  Deleting the above mentioned items reduced the GIQ 

from 45 to 39 questions.  
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CHAPTER 4  

RESULTS 

 The results of the study are presented in this chapter as they address the research 

questions.  For Research Question 1, “What were any vocal complaints and behaviors that were 

commonly indicated by the elementary music educators in the study,” and Research Question 2, 

“What was the prevalence of self-reported vocal problems among the elementary music 

educators in the study in terms of the demographic characteristics of gender, age, and years of 

employment as a music educator,” data were analyzed using descriptive statistics. For Research 

Question 3, “What was the effect of amplification and vocal function exercises on the perceived 

vocal health of a group of elementary music educators,” data were analyzed using a one-way 

ANCOVA. 

  

Research Questions 

The three research questions were addressed using descriptive statistics and the results of 

a one-way ANCOVA.  Means and standard deviations were calculated for the overall group, the 

amplification group, and the exercises group for overall posttest scores and for scores on 

individual questionnaire items.  Means and standard deviations for overall posttest scores and for 

scores on individual questionnaire items were also calculated for the demographic variables of 

age, gender, and years as a music educator.  A high group mean score on a questionnaire item 

indicated a more common vocal complaint, problem, or behavior, and a low group mean score on 

a questionnaire item indicated a less common vocal complaint, problem, or behavior.  A group 

mean score of 2.00 or above was considered high in the current study, and a group mean score of 

.25 or below was considered low in the current study.     
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Research Question 1 

Posttest means and standard deviations were calculated for individual questions for the 

overall group, the amplification group, and the exercises group to address the initial research 

question, “What were any vocal complaints and behaviors that were commonly indicated by the 

elementary music educators in the study?”  The question with the highest mean score for the 

overall group (M = 2.50, SD = .91), the amplification group (M = 2.00, SD = .85), and the 

exercises group (M = 2.39, SD = .92) was Question 27, “I talk over background noise in work 

settings.”  The overall group (M = 2.17, SD = .91), the amplification group (M = 2.00, SD = .91), 

and the exercises group (M = 2.33, SD = .91) also had high mean scores on Question 26, “I talk 

over background noise in loud restaurants or public places.”  The amplification group (M = 2.11, 

SD = 1.08) had a high mean score for Question 30, “After speaking loudly for a prolonged 

period, my voice is hoarse.”  The overall group (M = 1.94, SD = 1.04) and the exercises group 

(M = 1.78, SD = 1.00) had lower mean scores than the amplification group for Question 30.  

Table 5 contains means for all questionnaire items for the overall group, the amplification group, 

and the exercises group. 

 The question with the lowest mean score for the exercises group (M = .06, SD = .23) was 

Question 53, “I take over-the-counter pain killers for my voice,” and Question 25, “My voice 

makes me feel incompetent,” was the question with the lowest mean score for the amplification 

group (M = .11, SD = .32).  The question with the lowest mean score for the overall group (M = 

.14, SD = .42) was Question 21, “People seem irritated with my voice.”  The amplification group 

(M = .17, SD = .51) and exercises group (M = .11, SD = .32) had low group mean scores for 

Question 21.  The amplification group also had a low group mean score for Question 22, “My 

voice makes me feel handicapped,” (M = .17, SD = .38).  
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Table 5 

 
Means and Standard Deviations for Individual Questions for Treatment Group 
 
      Amplification    Exercises        Overall 
Question     M SD M SD M SD    
 
1. My voice makes it difficult for people to hear me. 1.06   .80 1.00   .77 1.03   .77  
2. People have difficulty hearing me in a noisy room. 1.33   .77 1.44   .70 1.39   .73 
3. My family has difficulty hearing me when I 1.06   .73 1.00   .84 1.03   .77 
 call them throughout the house. 
4. I use the phone less often than I would like to   .50   .71   .61   .78   .56   .73 

because of my voice. 
5. I tend to avoid groups of people because of   .33   .49   .56   .78   .44   .65  

my voice. 
6.  I speak with friends, neighbors, or relatives   .39   .50   .50   .71   .44   .61 

less often because of my voice. 
7. People ask me to repeat myself when speaking   .89   .76   .72   .75   .81   .75 
 face to face. 
8. My voice difficulties restrict my personal and   .33   .59   .44   .70   .39   .64 
 social life. 
9. I feel left out of conversations because of my   .39   .61   .39    .61   .39   .60  

voice. 
10. I run out of air when I talk.       .67   .77   .56   .92   .61   .84 
11. The sound of my voice varies throughout 1.61   .98 1.50   .92 1.56   .94 

the day. 
12. People ask, “What’s wrong with your voice?”   .83   .86   .39   .70   .61   .80 
13. My voice sounds creaky and dry.    .83   .86   .78   .88   .81   .86 
14. I feel as though I have to strain to produce a   .94   .87   .89   .83   .92   .84  
 vocal sound. 
15. The clarity of my voice is unpredictable.  1.11   .83 1.05   .99 1.08   .91 
16. I try to change my voice to sound different.   .94 1.00   .67   .84   .81   .92 
17. I use a great deal of effort to speak    .61   .70   .61   .78   .61   .73 
18. My voice is worse in the evening.  1.56   .98 1.00 1.19 1.28 1.11 
19. My voice “gives out” on me in the middle   .83   .92   .67   .77   .75   .84  

of speaking. 
20. I am tense when talking to others because of.   .28   .46   .17   .38   .22   .42  

my voice 
21. People seem irritated with my voice.    .17   .51   .11   .32   .14   .42  
22. My voice makes me feel handicapped.    .17   .38   .12   .47   .14   .42 
23. I feel annoyed when people ask me to repeat.   .56   .79   .56   .78   .56   .73 
24. I feel embarrassed when people ask me to repeat.   .28   .57   .28   .57   .28   .57 
25. My voice makes me feel incompetent.    .11   .32   .33   .69   .22   .54 
26. I talk over background noise in loud restaurants 2.00   .91 2.33   .91 2.17   .91 
 or public places. 
27. I talk over background noise in work settings. 2.61   .85 2.39   .92 2.50   .88 
28. It is difficult for me to talk over background 1.56   .92 1.50 1.25 1.53 1.08  

noise. 
 
 
 

(table continues) 
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Table 5 (continued). 
 
      Amplification   Exercises     Overall 
Question     M SD M SD M SD  
 
29. I cannot speak loudly for a prolonged time. 1.89 1.28 1.61 1.29 1.75 1.27 
30. After speaking loudly for a prolonged period, 2.11 1.08 1.78 1.00 1.94 1.04  

my voice is hoarse. 
31. It is difficult for me to speak softly.     .78   .88   .83 1.10   .81   .98 
32. My throat feels dry.    1.81   .86 1.28   .89 1.54   .91 
33. My voice is significantly worse when I first 1.06   .87 1.28   .89 1.17   .88  

wake up. 
34. I lose my voice.    1.33   .69 1.44   .70 1.39   .69 
35. I feel discomfort in my throat when speaking. 1.11   .83   .94   .94 1.03   .88 
36. My throat feels painful when I am speaking.   .94   .87   .78   .88   .86   .87 
37. My throat feels painful after speaking for a 1.33   .97 1.17 1.20 1.25 1.08 
 prolonged time. 
38. My speaking voice negatively impacts my    .67   .77   .83   .99   .75   .87 
 job performance. 
39. My singing voice negatively impacts my  1.11 1.02 1.17 1.38 1.14 1.20 
 job performance. 
40. I have considered changing my profession   .50   .86   .28   .57   .39   .73 
 because of my voice. 
41. My voice “cuts out” when I am singing.  1.00   .84 1.28   .96 1.14   .90 
42. I feel discomfort in my throat when singing. 1.00   .97 1.22   .94 1.11   .95 
43. My throat feels painful when I am singing.   .67   .84 1.00 1.02   .83   .94 
44. My throat feels painful after singing for a 1.44 1.15 1.50 1.10 1.47 1.11 
 prolonged time. 
45. I have limited use of the high range of my 1.44   .98 1.78 1.22 1.61 1.10 
 singing voice. 
46. I have limited use of the low range of my   .94   .87 1.17   .99 1.06   .92 
 singing voice. 
47. I have obvious pitch breaks in my singing voice. 1.33 1.14 1.56 1.25 1.44 1.18 
48. My singing voice sounds breathy.  1.00 1.34   .94 1.06   .97 1.03 
49. It is difficult for me to sing loudly.  1.17   .92 1.17   .98 1.17   .94 
50. It is difficult for me to sing softly.    .94   .87 1.00   .91   .97   .88 
51. I take over-the-counter lozenges for my voice. 1.22   .88   .94   .80 1.08   .84 
52. I use over-the-counter throat sprays for my voice.   .33   .59   .28   .57   .31   .58 
53. I take over-the-counter pain killers for my voice.   .39   .61   .06   .24   .22   .48 
54. I feel that I need to clear my throat.  1.67   .97 1.39   .99 1.53   .97 
55. I feel that I need to rest my voice.  1.78 1.06 1.83 1.10 1.81 1.06  

 

  

Research Question 2 

 Means and standard deviations were calculated for individual questions based on gender, 

age, and years of employment as a music educator in response to the second research question, 

“What was the prevalence of self-reported vocal problems among the elementary music 
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educators in the study in terms of the demographic characteristics of gender, age, years of 

employment as a music educator?” 

The study sample consisted of more female participants (n = 33) than male participants (n 

= 3).  Scores for female participants on the Voice Handicap Index/Music Teacher Voice 

Questionnaire (VHI/MVQ) ranged from 13 to 112 (M = 54.42, SD = 29.56), with a higher score 

indicating a higher perception of a vocal problem.  Scores for males on the VHI/MVQ ranged 

from 39 to 61 (M = 49.33, SD = 11.06).  These scores indicated that female participants in the 

current study perceived greater vocal difficulties than male participants.  However, it must be 

noted that there were only three male participants in the current study.   

The group mean scores for each gender on individual questions were also calculated (see 

Table 6.  Females had their highest group mean score for Question 27 (M = 2.58, SD = .83), “I 

talk over background noise in work settings.”  Females also had a high group mean score for 

Question 26 (M = 2.24, SD = .83), “I talk over background noise in loud restaurants or public 

places.”  The highest group mean scores for males were on Question 47 (M = 2.33, SD = .58), “I 

have obvious pitch breaks in my singing voice,” and Question 55 (M = 2.33, SD = .58), “I feel 

that I need to rest my voice.”  Male participants also had group mean scores of 2.00 or higher for 

Question 18 (M = 2.00, SD = 1.00), “My voice is worse in the evening,” Question 30 (M = 2.00, 

SD = 1.00), “After speaking loudly for a prolonged period, my voice is hoarse,” Question 32 (M 

= 2.00, SD = 0.00), “My throat feels dry,” Question 34 (M = 2.00, SD = 0.00), “I lose my voice,” 

Question 44 (M = 2.00, SD = 1.00), “My throat feels painful after singing for a prolonged time,” 

and Question 45 (M = 2.00, SD = 1.00), “I have limited use of the high range of my singing 

voice.”   
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Table 6 
 
Means and Standard Deviations for Individual Questions for Gender and Overall Group 
 
          Female       Male      Overall 
Question     M SD M SD M SD    
 
1. My voice makes it difficult for people to hear me. 1.09   .77   .33   .58 1.03   .77  
2. People have difficulty hearing me in a noisy room. 1.45   .67   .67 1.15 1.39   .73 
3. My family has difficulty hearing me when I call  1.06   .75   .67 1.15 1.03   .77 
 them  throughout the house. 
4. I use the phone less often than I would like to   .55   .71   .67 1.15   .56   .73 

because of my voice. 
5. I tend to avoid groups of people because of   .45   .67   .33   .58   .44   .65  

my voice. 
6.  I speak with friends, neighbors, or relatives   .45   .62   .33   .58   .44   .61 

less often because of my voice. 
7. People ask me to repeat myself when speaking   .82   .73   .67 1.15   .81   .75 
 face to face. 
8. My voice difficulties restrict my personal and   .40   .66   .33   .58   .39   .64 
 social life. 
9. I feel left out of conversations because of     .40   .61   .33    .58   .39   .60  

my voice. 
10. I run out of air when I talk.       .61   .86   .67   .58   .61   .84 
11. The sound of my voice varies throughout  1.55   .90 1.67 1.53 1.56   .94 
 the day.  
12. People ask, “What’s wrong with your voice?”   .61   .79   .67 1.15   .61   .80 
13. My voice sounds creaky and dry.    .82   .88   .67   .58   .81   .86 
14. I feel as though I have to strain to produce a     .97   .85   .33   .58   .92   .84 
 vocal sound.  
15. The clarity of my voice is unpredictable.  1.09   .91 1.00 1.00 1.08   .91 
16. I try to change my voice to sound different.   .79   .93 1.00 1.00   .81   .92 
17. I use a great deal of effort to speak    .64   .74   .33   .58   .61   .73 
18. My voice is worse in the evening.  1.21 1.11 2.00 1.00 1.28 1.11 
19. My voice “give out” on me in the middle of   .79   .86   .33   .58   .75   .84  

speaking. 
20. I am tense when talking to others because of   .24   .44   .00   .00   .22   .42  

my voice. 
21. People seem irritated with my voice.    .15   .44   .00   .00   .14   .43  
22. My voice makes me feel handicapped.    .16   .44   .00   .00   .14   .42 
23. I feel annoyed when people ask me to repeat.   .58   .75   .33   .58   .56   .73 
24. I feel embarrassed when people ask me to repeat.   .24   .50   .67 1.15   .28   .57 
25. My voice makes me feel incompetent.    .24   .56   .00   .00   .22   .54 
26. I talk over background noise in loud restaurants 2.24   .83 1.33 1.53 2.17   .91 
 or public places. 
27. I talk over background noise in work settings. 2.58   .83 1.67 1.15 2.50   .88 
28. It is difficult for me to talk over background 1.64 1.06   .33   .58 1.53 1.08  

noise. 
 
 

(table continues) 
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Table 6 (continued). 
 
          Female       Male          Overall 
Question     M SD M SD M SD  
 
29. I cannot speak loudly for a prolonged time. 1.85 1.25   .67 1.15 1.75 1.27 
30. After speaking loudly for a prolonged period, 1.94 1.06 2.00 1.00 1.94 1.04  

my voice is hoarse. 
31. It is difficult for me to speak softly.     .85 1.00   .33   .58   .81   .98 
32. My throat feels dry.    1.50   .94 2.00   .00 1.54   .91 
33. My voice is significantly worse when I first 1.18   .88 1.00 1.00 1.17   .88  

wake up. 
34. I lose my voice.    1.33   .69 2.00   .00 1.39   .69 
35. I feel discomfort in my throat when speaking. 1.00   .87 1.33 1.15 1.03   .88 
36. My throat feels painful when I am speaking.   .88   .88   .67 1.15   .86   .87 
37. My throat feels painful after speaking for a 1.21 1.11 1.67   .58 1.25 1.08 
 prolonged time. 
38. My speaking voice negatively impacts my   .79   .89   .33   .58   .75   .87 
 job performance. 
39. My singing voice negatively impacts my  1.24 1.30 1.00 1.00 1.14 1.20 
 job performance. 
40. I have considered changing my profession   .40   .75   .33   .58   .39   .73 
 because of my voice. 
41. My voice “cuts out” when I am singing.  1.21   .93 1.33   .58 1.14   .90 
42. I feel discomfort in my throat when singing. 1.03   .98 1.33   .58 1.11   .95 
43. My throat feels painful when I am singing.   .85   .97   .67   .58   .83   .94 
44. My throat feels painful after singing for a 1.42 1.12 2.00 2.00 1.47 1.11 
 prolonged time. 
45. I have limited use of the high range of my 1.58 1.12 2.00 1.00 1.61 1.10 
 singing voice. 
46. I have limited use of the low range of my 1.06   .97 1.00   .00 1.06   .92 

singing voice. 
47. I have obvious pitch breaks in my singing voice. 1.36 1.19 2.33   .58 1.44 1.18 
48. My singing voice sounds breathy.    .97 1.05 1.00 1.00   .97 1.03 
49. It is difficult for me to sing loudly.  1.21   .96   .67   .58 1.17   .94 
50. It is difficult for me to sing softly.    .97   .88 1.00 1.00   .97   .88 
51. I take over-the-counter lozenges for my voice. 1.06   .86 1.33   .58 1.08   .84 
52. I use over-the-counter throat sprays for my voice.   .30   .59   .33   .58   .31   .58 
53. I take over-the-counter pain killers for my voice.   .24   .50   .00   .00   .22   .48 
54. I feel that I need to clear my throat.  1.55 1.00 1.33   .58 1.53   .97 
55. I feel that I need to rest my voice.  1.76 1.09 2.33   .58 1.81 1.06  

 

The lowest group mean scores for female participants were on Question 21 (M = .15, SD 

= .44), “People seem irritated with my voice,” Question 22 (M = .16, SD = .44), “My voice 

makes me feel handicapped.”  Female participants also had group mean scores below .25 on 

Question 20 (M = .24, SD = .44), “I am tense when talking to others because of my voice,” 
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Question 24 (M = .24, SD = .50), “I feel embarrassed when people ask me to repeat,” Question 

25 (M = .24, SD = .56), “My voice makes me feel incompetent,” and Question 53 (M = .24, SD = 

.50), “I take over-the-counter pain killers for my voice.”  The lowest group mean scores for male 

participants were on Question 53 (M = .00, SD = .00), “People seem irritated with my voice,” 

Question 20 (M = .00, SD = .00), “I am tense when talking to others because of my voice,” 

Question 21 (M = .00, SD = .00), “People seem irritated with my voice,” Question 22 (M = .00, 

SD = .00), “My voice makes me feel handicapped,” and Question 25 (M = .00, SD = .00), “My 

voice makes me feel incompetent.” 

Participants were grouped into the following age ranges to evaluate the prevalence of 

vocal problems among music educators in terms of age:  22 to 29 years (n = 8), 30 to 39 years (n 

= 10), 40 to 49 years (n = 5), and 50 to 61 years (n = 12).  These age ranges were used in the 

current study because they spanned approximately 10 years and because an average of 10 

participants was in three of the age ranges.  The age range of 50 to 61 years was longer than 10 

years because one participant was over the age of 60.  One of the participants did not report age; 

therefore, information about age was available for 35 of the 36 study participants.  Voice 

Handicap Index/Music Teacher Voice Questionnaire (VHI/MVQ) scores for participants from 22 

to 29 years ranged from 16 to 96 (M = 47.00, SD = 28.49), VHI/MVQ scores for participants 

from 30 to 39 years ranged from 21 to 85 (M = 53.70, SD = 24.23), VHI/MVQ scores for 

participants from 40 to 49 years ranged from 28 to 107 (M = 61.12, SD = 34.40), and VHI/MVQ 

scores for participants from 50 to 61 years ranged from 13 to 93 (M = 51.08, SD = 27.72).  

Participants in the age range of 40 to 49 years had higher group mean VHI/MVQ scores than 

participants in the other age ranges. 
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 The group mean scores for each age range on individual questions were also calculated 

(see Table 7).  Participants in the age ranges of 22 to 29 years (M = 2.50, SD = .93), 30 to 39 

years (M = 2.70, SD = 1.06), 40 to 49 years (M = 2.40, SD = .55), and 50 to 61 years (M = 2.50, 

SD = .80) had their highest group mean scores for Question 27, “I talk over background noise in 

work settings.”  Participants in the age ranges of 22 to 29 years (M = 2.13, SD = .83), 30 to 39 

years (M = 2.10, SD = .99), 40 to 49 years (M = 2.40, SD = .55), and 50 to 61 years (M = 2.25, 

SD = 1.06) also had group mean scores above 2.00 for Question 26, “I talk over background 

noise in loud restaurants or public places.”   

Participants in different age ranges had group mean scores above 2.00 on questions that 

indicated a vocal behavior or complaint that was more prevalent among the participants in the 

given age range than among participants in the other age ranges.  Participants aged 20 to 29 had 

high group mean scores for Question 29 (M = 2.00, SD = 1.31), “I cannot speak loudly for a 

prolonged time.”  Participants aged 30 to 39 years had high group mean scores for Question 30 

(M = 2.10, SD = 1.10), “After speaking loudly for a prolonged period, my voice is hoarse,” and 

Question 55 (M = 2.30, SD = .82), “I feel that I need to rest my voice.”  Participants aged 40 to 

49 years had high group mean scores for Question 18 (M = 2.40, SD = 1.14), “My voice is worse 

in the evening,” and Question 54 (M = 2.20, SD = .45), “I feel embarrassed when people ask me 

to repeat.” 

The lowest group mean scores for participants who ranged in age from 22 to 29 years (M 

= .00, SD = .00) was for Question 20, “I am tense when talking to others because of my voice,” 

Question 21, “People seem irritated with my voice,” and Question 22, “My voice makes me feel 

handicapped.”  Participants aged 22 to 29 also had group mean scores of .25 or below for 

Question 8 (M = .25, SD = .46), “My voice difficulties restrict my personal and social life,”  
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Table 7 
 
Means and Standard Deviations for Individual Questions by Age Group Category 
 
          22-29       30-39                      40-49                      50-61 
Question    M SD M SD M SD M SD    
1. My voice makes it difficult for 1.13   .83   .80   .63 1.00   .71 1.17   .94  
 people to hear me. 
2. People have difficulty hearing me 1.38   .74 1.40   .84 1.00   .71 1.50   .67 
 in a noisy room. 
3. My family has difficulty hearing ne   .75   .71 1.00   .82   .80   .45 1.25   .87 
 when I call them throughout  
 the house.  
4. I use the phone less often than I   .75   .89   .40   .70   .40   .55   .50   .67 

would like to because of  
my voice. 

5. I tend to avoid groups of people   .38   .52   .20   .42   .60   .89   .50   .67 
 because of my voice. 
6.  I speak with friends, neighbors,   .38   .52   .30   .48   .40   .55   .50   .67 

or relatives less often  
because of my voice. 

7. People ask me to repeat myself    .88   .83   .70   .67   .60   .55   .92   .90 
 when speaking face to face. 
8. My voice difficulties restrict my   .25   .46   .20   .42   .40   .55   .50   .80 
 personal and social life.  
9. I feel left out of conversations   .50   .53   .20   .42   .60    .89   .42   .67 
 because of my voice. 
10. I run out of air when I talk.     .50   .53   .40   .70 1.00 1.00   .75 1.06 
11. The sound of my voice varies 1.25   .71 1.80   .91 1.60 1.14 1.42 1.00 
 throughout the day. 
12. People ask, “What’s wrong with   .25   .71   .70   .82 1.20   .84   .50   .80 
 your voice?”  
13. My voice sounds creaky and dry.   .50   .76   .70   .67 1.00 1.00   .92 1.00 
14. I feel as though I have to strain   .88   .64   .80   .79 1.00 1.00   .92 1.00  
 to produce a vocal sound. 
15. The clarity of my voice is  1.00   .93 1.10   .74 1.40 1.14   .83   .83 
 unpredictable. 
16. I try to change my voice to   .50   .76 1.30   .82 1.00 1.00   .58 1.00 
 sound different. 
17. I use a great deal of effort    .75   .71   .60   .70   .60   .89   .42   .67 
 to speak 
18. My voice is worse in the evening.   .75   .71 1.60 1.07 2.40 1.14   .75   .87 
19. My voice “give out” on me in the   .63   .74   .70   .82   .80 1.10   .75   .87 
 middle of speaking. 
20. I am tense when talking to others   .00   .00   .40   .52   .20   .45   .17   .39 
 because of my voice. 
21. People seem irritated with my   .00   .00   .10   .32   .20   .45   .17   .58  
 voice. 
22. My voice makes me feel    .00   .00   .20   .42   .40   .89   .08   .29 
 handicapped. 
23. I feel annoyed when people ask   .63   .74   .40   .70   .80   .84   .42   .67 
 me to repeat. 
24. I feel embarrassed when people   .75   .89   .10   .32   .20   .45   .17   .39 
 ask me to repeat. 
25. My voice makes me feel    .25   .71   .20   .42   .20   .45   .08   .29 
 incompetent. 
26. I talk over background noise in 2.13   .83 2.10 1.00 2.40   .55 2.25 1.06 
 loud restaurants or public  
 places. 

(table continues) 
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Table 7 (continued). 
 
          22-29       30-39                      40-49                      50-61 
Question    M SD M SD M SD M SD    
27. I talk over background noise in 2.50   .93 2.70 1.06 2.40   .55 2.50   .80 
 work settings.  
28. It is difficult for me to talk over 1.63   .92 1.60   .84 1.40   .89 1.17 1.03 
 background noise. 
29. I cannot speak loudly for a 2.00 1.31 1.84 1.32 1.60 1.14 1.58 1.44 
 prolonged time. 
30. After speaking loudly for a 1.63 1.06 2.10 1.10 2.20   .84 1.75   .97  

prolonged period, my 
voice is hoarse. 

31. It is difficult for me to speak    .50   .76   .70   .82 1.00   .71   .75   .97 
 softly.  
32. My throat feels dry.  1.38   .74 1.60 1.07 1.92   .73 1.42 1.00 
33. My voice is significantly worse 1.00   .53 1.10 1.10 1.60   .89 1.17   .94 
 when I first wake up. 
34. I lose my voice.   1.13   .99 1.40   .52 1.60   .55 1.42   .67 
35. I feel discomfort in my throat 1.00 1.07   .90   .74 1.60   .55   .83   .94 
 when speaking. 
36. My throat feels painful when I   .75 1.04   .60   .70 1.40   .89   .83   .83 
 am speaking. 
37. My throat feels painful after   .88   .99 1.30 1.06 1.60 1.14 1.08   .90 
 speaking for a prolonged  

time. 
38. My speaking voice negatively   .88 1.25   .60   .70   .40   .89   .83   .72 
 impacts my job performance. 
39. My singing voice negatively   .88 1.13 1.10   .99   .80 1.10 1.25 1.29 
 impacts my job performance. 
40. I have considered changing my   .38   .74   .40   .84   .20   .45   .50   .80 
 profession because of  

my voice. 
41. My voice “cuts out” when I am 1.00 1.07   .90   .74 1.20   .84 1.25   .87 
 singing. 
42. I feel discomfort in my throat   .88 1.13 1.30   .95 1.20   .84   .92   .79 
 when singing. 
43. My throat feels painful when I   .88 1.13   .70   .95 1.20   .84   .58   .67 
 am singing. 
44. My throat feels painful after 1.25 1.04 1.50 1.18 1.80 1.30 1.25   .87 
 singing for a prolonged  

time. 
45. I have limited use of the high 1.38   .92 1.50   .97 1.60 1.14 1.67 1.23 
 range of my singing voice. 
46. I have limited use of the low   .88   .83 1.10   .88 1.40 1.14 1.00 1.04 
 range of my singing voice.  
47. I have obvious pitch breaks in   .88 1.13 1.50 1.35 1.60 1.14 1.50   .90 
 my singing voice. 
48. My singing voice sounds breathy.   .75 1.16 1.30 1.06 1.00 1.41   .75   .75 
49. It is difficult for me to sing loudly. 1.00 1.07 1.20 1.03 1.00 1.00 1.25   .87 
50. It is difficult for me to sing softly.   .88   .64   .90   .88 1.00 1.00 1.00 1.04 
51. I take over-the-counter lozenges for   .75   .89 1.10   .88 1.20   .84 1.17   .83 
 my voice. 
52. I use over-the-counter throat   .25   .46   .20   .42   .40   .55   .25   .62 
 sprays for my voice. 
53. I take over-the-counter pain   .13   .35   .10   .32   .60   .89   .25   .45 
 killers for my voice. 
 
 

(table continues) 
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Table 7 (continued). 
 
          22-29       30-39                      40-49                      50-61 
Question    M SD M SD M SD M SD    
54. I feel that I need to clear my   .88   .83 1.80 1.03 2.20   .45 1.33   .89 
 throat. 
55. I feel that I need to rest my 1.63 1.30 2.30   .82 1.80 1.30 1.42   .90  
 voice. 

 

Question 12 (M = .25, SD = .71), “People ask, ‘What’s wrong with your voice?’”, Question 52 

(M = .25, SD = .46), “I use over-the-counter throat sprays for my voice,” and Question 53 M = 

.13, SD = .35), “I take over-the-counter pain killers for my voice.”   

The lowest group mean scores for participants aged 30 to 39 were on Question 21 (M = 

.10, SD = .32), “People seem irritated with my voice,” Question 24 (M = .10, SD = .32), “I feel 

embarrassed when people ask me to repeat,” and Question 53 (M = .10, SD = .32), “I take over-

the-counter pain killers for my voice.”  Participants aged 30 to 39 also had group mean scores (M 

= .20, SD = .42) below .25 for Question 5, “I tend to avoid groups of people because of my 

voice,” Question 8, “My voice difficulties restrict my personal and social life,” Question 9, “I 

feel left out of conversations because of my voice,” Question 25, “My voice makes me feel 

incompetent,” and Question 52, “I use over-the-counter throat sprays for my voice.”   

The questions with the lowest group mean scores (M = .20, SD = .45) for participants 

aged 40 to 49 were Question 20, “I am tense when talking to others because of my voice,” 

Question 21, “People seem irritated with my voice,” Question 24, “I feel embarrassed when 

people ask me to repeat,” Question 25, “My voice makes me feel incompetent,” and Question 40, 

“I have considered changing my profession because of my voice.”  Participants in the age range 

from 40 to 49 years did not have a group mean score of .25 or below for any other questions.   

The questions with the lowest group mean score for participants aged 50 to 61 were Question 22 

(M = .08, SD = .29), “My voice makes me feel handicapped,” and Question 25 (M = .08, SD = 
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.29), “My voice makes me feel incompetent.”  Participants aged 50 to 61 had low group mean 

scores of .25 or below for Question 20 (M = .17, SD = .39), “I am tense when talking to others 

because of my voice,” Question 21 (M = .17, SD = .58), “People seem irritated with my voice,” 

Question 24 (M = .17, SD = .39), “I feel embarrassed when people ask me to repeat,” Question 

52 (M = .18, SD = .40), “I use over-the-counter throat sprays for my voice,” and Question 53 (M 

= .25, SD = .45), “I take over-the-counter pain killers for my voice.” 

The prevalence of vocal problems among the elementary music educators in the study 

was also considered in terms of the demographic characteristic of how long the participants had 

been employed as music educators.  Two of the participants did not report years of experience as 

a music educator; therefore, information about years of experience was available for 34 of the 36 

study participants.  The years of experience of participants were grouped into the following 

ranges to calculate the prevalence of vocal problems among music educators in terms of teaching 

experience:  1 to 5 years (n = 12), 6 to 10 years (n = 11), 11 to 20 years (n = 7), and 21 to 39 

years (n = 4).  The ranges of teaching experience of 11 to 20 years and of 21 to 39 years are 

longer because fewer participants were in these experience categories.  Scores for participants 

with 1 to 5 years of experience ranged from 16 to 83 (M = 40.13, SD = 22.74), scores for 

participants with 6 to 10 years of experience ranged from 21 to 112 (M = 63.84, SD = 27.00), 

scores for participants with 11 to 20 years of experience ranged from 13 to 93 (M = 51.43, SD = 

28.86), and scores for participants with 21 to 39 years of experience ranged from 27 to 127 (M = 

67.50, SD = 36.52), with higher scores indicating a higher perception of vocal difficulty. 

The group mean scores of individual questions for the four categories of teaching 

experience were considered to evaluate specific vocal problems and behaviors that were 

indicated by elementary music educators with varying years of experience (see Table 8).    
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Table 8 
 
Means and Standard Deviations for Individual Questions by Years of Experience 
 
            1-5         6-10                      11-20                      21-39 
Question    M SD M SD M SD M SD    
1. My voice makes it difficult for   .75   .75 1.09   .54   .71   .76 1.75   .96  
 people to hear me. 
2. People have difficulty hearing me 1.17   .72 1.45   .69 1.57   .79 1.75   .96 
 in a noisy room. 
3. My family has difficulty hearing me   .75   .62 1.09   .70 1.14 1.07 1.25   .96 
 when I call them throughout  

the house.  
4. I use the phone less often than I   .50   .80   .64   .81   .57   .79   .50   .58 

would like to because of  
my voice. 

5. I tend to avoid groups of people   .33   .49   .45   .69   .57   .79   .75   .96 
 because of my voice. 
6.  I speak with friends, neighbors,   .33   .49   .55   .69   .57   .79   .50   .58 

or relatives less often  
because of my voice. 

7. People ask me to repeat myself   .58   .79   .82   .60 1.29   .76   .75   .96 
 when speaking face to face. 
8. My voice difficulties restrict my   .25   .45   .45   .69   .57   .98   .50   .58 
 personal and social life.  
9. I feel left out of conversations   .42   .51   .27   .47   .43    .79   .75   .96 
 because of my voice. 
10. I run out of air when I talk.     .50   .52   .55 1.04   .71   .95 1.00 1.15 
11. The sound of my voice varies 1.25   .87 1.82   .87 1.43 1.27 2.00   .82 
 throughout the day. 
12. People ask, “What’s wrong with   .42   .79   .82   .75   .43   .79   .75   .96 
 your voice?”  
13. My voice sounds creaky and dry.   .42   .67 1.00   .89   .71   .76 1.50 1.00 
14. I feel as though I have to strain to   .58   .67 1.00   .77 1.00 1.00 1.50 1.00  
 produce a  vocal sound. 
15. The clarity of my voice is    .92   .79 1.45 1.04   .85   .90 1.00   .82 
 unpredictable. 
16. I try to change my voice to sound   .50   .80   .82   .87 1.29 1.11   .75   .96 
 different. 
17. I use a great deal of effort to speak   .42   .51   .73   .79   .57   .79   .75   .96 
18. My voice is worse in the evening. 1.00   .95 1.45 1.04 1.43 1.13 1.50 1.91 
19. My voice “give out” on me in the   .42   .67   .91   .94   .86   .90 1.00   .82 
 middle of speaking. 
20. I am tense when talking to others   .08   .29   .27   .47   .29   .49   .50   .58 
 because of my voice. 
21. People seem irritated with my   .08   .29   .09   .30   .29   .76   .25   .50  
 voice. 
22. My voice makes me feel    .08   .29   .11   .30   .00   .00   .75   .96 
 handicapped. 
23. I feel annoyed when people ask   .50   .67   .82   .75   .14   .38 1.00 1.15 
 me to repeat. 
24. I feel embarrassed when people   .58   .79   .00   .00   .14   .38   .50   .58 
 ask me to repeat. 
25. My voice makes me feel    .08   .29   .27   .65   .00   .00   .50   .58 
 incompetent. 
26. I talk over background noise in 1.75 1.06 2.45   .82 2.29   .49 2.25 1.26 
 loud restaurants or public  

places. 
 

(table continues) 
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Table 8 (continued). 
 
             1-5         6-10                      11-20                      21-39 
Question     M SD M SD M SD M SD    
27. I talk over background noise in 2.25   .87 2.73 1.01 2.86   .69 2.00   .82 
 work settings. 
 
28. It is difficult for me to talk over 1.33   .98 2.00 1.18 1.00 1.00 1.25   .96 
 background noise. 
29. I cannot speak loudly for a 1.58 1.24 1.91   .94 1.29 1.60 1.75 1.50 
 prolonged time. 
30. After speaking loudly for a 1.67   .98 2.18 1.08 2.00 1.15 2.00 1.15  

prolonged period, my  
voice is hoarse. 

31. It is difficult for me to speak    .50   .80 1.09 1.22   .57   .79 1.25   .96 
 softly. 
32. My throat feels dry.  1.47   .66 1.73 1.11 1.29   .95 2.00   .82 
33. My voice is significantly worse   .83   .58 1.64 1.12 1.14   .90 1.00   .00 
 when I first wake up. 
34. I lose my voice.   1.17   .83 1.45   .52 1.43   .79 1.50   .57 
35. I feel discomfort in my throat   .75   .87 1.27   .79 1.00 1.00 1.25   .96 
 when speaking. 
36. My throat feels painful when   .50   .80 1.27   .79   .86   .90   .75   .96 
 I am speaking. 
37. My throat feels painful after   .83   .94 1.64 1.12 1.29 1.11 1.50 1.29 
 speaking for a prolonged  

time. 
38. My speaking voice negatively   .59   .90   .64   .81   .71   .76 1.00   .82 
 impacts my job performance. 
39. My singing voice negatively   .67   .89 1.55 1.29 1.14 1.46 1.25   .96 
 impacts my job performance. 
40. I have considered changing my   .08   .29   .45   .82   .29   .76   .75   .96 
 profession because of my  

voice. 
41. My voice “cuts out” when I am   .67   .78 1.45   .93   .86   .69 1.75   .50 
 singing. 
42. I feel discomfort in my throat   .58   .79 1.64   .92 1.00   .82 1.25   .50 
 when singing. 
43. My throat feels painful when I   .43   .67 1.18 1.17   .71   .49 1.00   .82 
 am singing. 
44. My throat feels painful after 1.00   .95 1.82 1.17 1.43 1.13 2.00   .82 
 singing for a prolonged  

time. 
45. I have limited use of the high 1.33 1.07 1.82 1.25 1.43   .79 1.50 1.29 
 range of my singing voice. 
46. I have limited use of the low   .67   .78 1.00   .77 1.14   .90 2.25   .96 
 range of my singing voice.  
47. I have obvious pitch breaks in   .83 1.03 2.00 1.34 1.14   .90 2.00   .82 
 my singing voice. 
48. My singing voice sounds breathy.   .67   .89 1.09 1.04   .85   .90 1.50 1.29 
49. It is difficult for me to sing loudly.   .75   .75 1.45   .93 1.00 1.00 1.25   .96 
50. It is difficult for me to sing softly.   .75   .75 1.09   .83   .57   .79 2.00    .82 
51. I take over-the-counter lozenges for  1.00   .85 1.27   .90 1.00   .82 1.00   .82 
 my voice. 
52. I use over-the-counter throat   .25   .45   .55   .82   .00   .00   .50   .58 
 sprays for my voice. 
53. I take over-the-counter pain   .08   .29   .36   .67   .14   .38   .50   .58 
 killers for my voice. 
54. I feel that I need to clear my 1.00   .85 1.91 1.14 1.42   .79 1.75   .50 
 throat.  
55. I feel that I need to rest my voice. 1.25 1.14 2.27   .90 2.00   .82 2.00   .82  
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The question with the highest group mean score for participants who had 1 to 5 years (M 

= 2.25, SD = .87), 6 to 10 years (M = 2.73, SD = 1.01), and 11 to 20 years (M = 2.86, SD = .69) 

of experience as music educators was Question 27, “I talk over background noise in work 

settings.”  Participants who had 21 to 39 years of experience as a music educator had their 

highest group mean scores for Question 26 (M = 2.25, SD = 1.25), “I talk over background noise 

in loud restaurants or public places,” and Question 46 (M = 2.25, SD = .96), “I have limited use 

of the low range of my singing voice.”   

When considered according to years of experience as a music educator, participants also 

had group mean scores above 2.00 for other questions.  Participants with 6 to 10 years of 

experience as music educators had group mean score above 2.00 for Question 28 (M = 2.00, SD 

= 1.18), “It is difficult for me to talk over background noise,” Question 47 (M = 2.00, SD = 

1.34), “I have obvious pitch breaks in my singing voice,” and Question 55 (M = 2.27, SD = .90), 

“I feel that I need to rest my voice.”  Participants with 6 to 10 years (M = 2.45, SD = .82) and 11 

to 20 years (M = 2.29, SD = .49) of experience had high group mean scores for Question 26, “I 

talk over background noise in loud restaurants or public places.”  Participants with more than 5 

years of experience (6 to 10 years, M = 2.18, SD = 1.08; 11 to 20 years, M = 2.00, SD = 1.15; 21 

to 39 years, M = 2.00, SD = 1.15) had high group mean scores of 2.00 or above for Question 30, 

“After speaking loudly for a prolonged period, my voice is hoarse.” 

Participants with more than 20 years of experience as music educators had high group 

mean scores on other questions as well.  Similar to participants in the other ranges of teaching 

experience, participants with 21 to 39 years of experience had a group mean score of 2.00 or 

above for Question 27 (M = 2.00, SD = .82), “I talk over background noise in work settings.”  

Participants with 21 years to 39 years of experience as music educators also had high group 
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mean scores for Question 11 (M = 2.00, SD = .82), “The sound of my voice varies throughout the 

day,” Question 32 (M = 2.00, SD = .82), “My throat feels dry,” Question 44 (M = 2.00, SD = 

.82), “My throat feels painful after singing for a prolonged time,” Question 47 (M = 2.00, SD = 

.82), “I have obvious pitch breaks in my singing voice,” Question 50 (M = 2.00, SD = .82), “It is 

difficult for me to sing softly,”  and Question 55 (M = 2.00, SD = .82), “I feel that I need to rest 

my voice.”   

Participants with 1 to 5 years of experience had their lowest group mean score (M = .08, 

SD = .29) for Question 20, “I am tense when talking to others because of my voice,” Question 

21, “People seem irritated with my voice,” Question 22, “My voice makes me feel handicapped,” 

Question 25, “My voice makes me feel incompetent,” Question 40, “I have considered changing 

my profession because of my voice,” and Question 53, “I feel that I need to rest my voice.”  

Participants with 1 to 5 years of experience also had group mean scores of .25 or below for 

Question 8 (M = .25, SD = .45), “My voice difficulties restrict my personal and social life,” and 

Question 52 (M = .25, SD = .45), “I use over-the-counter throat sprays for my voice.”   

Participants with 6 to 10 years of experience (M = .00, SD = .00) had their lowest group 

mean score for Question 24, “I feel embarrassed when people ask me to repeat.”  Participants 

with 6 to 10 years of experience also had group mean scores below .25 for Question 21 (M = .09, 

SD = .30), “People seem irritated with my voice,” and Question 22 (M = .11, SD = .30), “My 

voice makes me feel handicapped.” 

Participants with 11 to 20 years of experience had their lowest group mean scores (M = 

.00, SD = .00) for Question 22, “My voice makes me feel handicapped,” Question 25, “My voice 

makes me feel incompetent,” and Question 52, “I use over-the-counter throat sprays for my 

voice.”  Participants with 11 to 20 years of experience also had group mean scores below .25 (M 
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= .14, SD = .38) for Question 23, “I feel annoyed when people ask me to repeat,” Question 24, “I 

feel embarrassed when people ask me to repeat,” and Question 53, “I take over-the-counter pain 

killers for my voice.” 

Participants with 21 to 39 years of experience as a music educator had their lowest group 

mean score for Question 20 (M = .25, SD = .50), “I am tense when talking to others because of 

my voice.”  Question 20 was also the only question for which participants with 21 to 39 years of 

experience had a group means score of .25 or less. 

 

Research Question 3 

The results of a one-way ANCOVA were used to address the third research question, 

“What was the effect of amplification and vocal function exercises on the perceived vocal health 

of a group of elementary music educators?”.  The ANCOVA used treatment group as the 

independent variable, the summed posttest scores as the dependent variable, and the summed 

pretest scores as the covariate or control variable.  One participant did not answer Question 32, 

and the mean for those responding to Question 32 (M = 1.54) was used to replace the missing 

data.  Group means for the Voice Handicap Index/Music Teacher Voice Questionnaire 

(VHI/MVQ) were calculated for the overall group (pretest, M = 53.56, SD = 25.34; posttest, M = 

53.99, SD = 28.43), the amplification group (M = 47.22, SD = 24.40; posttest, M = 54.92, SD = 

27.73), and the exercises group (pretest, M = 59.91, SD = 25.33; posttest, M = 53.07, SD = 

29.88).       

The initial research plan was to calculate a one-way ANOVA of the posttest scores for 

each group; however, posttest nonresponse negatively impacted the initial blocking by causing 

numerical inequity between the treatment groups.  When the nonrespondents were removed, 
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inequality of the pretest group means for the treatment groups resulted.  Because of the pretest 

sub-group mean differences (amplification, M = 47.22, SD = 24.40; exercises, M = 59.91, SD = 

25.33), an ANCOVA was calculated that used posttest scores as the dependent variable, 

treatment group as the independent variable, and pretest scores as the covariate or control 

variable. 

 The assumptions for an ANCOVA were evaluated.  The data set did not meet the 

normality assumption for the pretest scores of the exercises group (skewness = 1.15, CI = ±1.03; 

kurtosis = 1.39, CI = ±1.99) using the 95% confidence interval of ±1.96 times the standard error 

or skewness or kurtosis; therefore, an outlier was removed from the exercises group (score = 

159).  The resulting data set met the normality assumption for the pretest scores for the 

amplification group (skewness = .08, CI = ±1.05; kurtosis = -1.09, CI = ±2.03) and the exercises 

group (skewness = .52, CI = ±1.05; kurtosis = -.82, CI = ±2.03) and for the posttest scores of the       

amplification group (skewness = -.16, CI = ±1.05; kurtosis = -1.56, CI = ±2.03) and the exercises 

group (skewness = .66, CI = ±1.05; kurtosis = -.41, CI = ±2.03) using the 95% confidence 

interval of ±1.96 times the standard error or skewness or kurtosis.  The homogeneity of variance 

assumption  for the pretest and posttest scores was calculated using Levene’s statistic (pretest, L 

= .02, p = .90; posttest, L = .009, p = .93), and the assumption was met. 

The assumption that the independent variable (treatment group) did not influence the 

covariate variable (pretest scores) was tenable because the data on the covariate variable (pretest 

scores) were collected before the participants were assigned to treatment groups (Huck, 2004).  

The assumption of equal regression slopes was calculated using a one-way ANOVA of the 

interaction between the independent variable (treatment group) and the covariate (pretest scores), 

and the assumption was met because the one-way ANOVA did not yield a significant main effect 
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for the interaction between treatment group and pretest scores, F (1, 33) = .58, p = .45 (Huck, 

2004).  The linearity between the covariate (pretest scores) and dependent variable (posttest 

scores) was evaluated using the linearity test in SPSS.  The F value for the nonlinear component 

was not significant (F = 1.54, p = .41); therefore, the linearity assumption was met.  The one-

way ANCOVA indicated that there was a statistically significant difference between the adjusted 

means for the posttest scores, F (1, 33) = 4.41, p = .04 (see Table 9).  The amplification group 

(adjusted mean = 60.64) reported higher self-perceptions of vocal difficulty on the posttest Voice 

Handicap Index/Music Teacher Voice Questionnaire (VHI/MVQ) than the exercises group 

(adjusted mean = 47.34).  Partial eta squared was above the normal limits for a large effect size 

(np
2 = .12) (Cohen, 1988) and suggested a strong relationship between VHI/MVQ posttest scores 

and treatment group, favoring the exercises group, when pretest scores were used as the covariate 

or control variable.  Table 10 contains obtained pretest group mean scores for the treatment 

groups and the obtained and adjusted posttest group mean scores for the VHI/MVQ. 

Table 9 
 
One-Way ANCOVA Using Posttest Scores as the Dependent Variable and Pretest Scores as the 
Covariate 
 
         Mean 
Source              SS  df  Square  F   p      np

2               
 
Corrected Model        17139.22    2  8569.61            25.37    .00000021     .61 
 
Intercept             196.03    1    196.03  .58    .45     .02  
 
Pretest         17108.33    1              17108.33           50.65    .00000004    .61 
 
Group           1489.34    1  1489.34             4.41    .04     .12  
    
Error          11147.46  33    337.80 
 
Total        133233.95  36   
 
Corrected Total         28286.67 
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Table 10 
 
Mean Pretest and Mean and Adjusted Mean Posttest VHI/MVQ Scores for Treatment Group 
 
 
                      ___Posttest __        ___  
                         ___Pretest___             _ Obtained_          _Adjusted_ 
Group       n    M   SD     M   SD  M SD   
 
Amplification     18  47.22 24.40  54.92 27.73          60.64 4.41 
Exercises    18  59.91 25.33  53.07 29.88          47.34 4.41 
     Total    36  53.56 25.34  53.99 28.43  53.99 4.41 
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CHAPTER 5  

CONCLUSIONS AND RECOMMENDATIONS 

 Music educators rely on healthy voices to fulfill their job responsibilities and may be 

adversely affected by voice disorders.  When compared to other occupations, teachers have been 

found to be disproportionately represented among individuals who sought treatment for voice 

disorders.  For example, Titze, Lemke, and Montequin (1997) found that teachers accounted for 

4.2% of the workforce while also accounting for approximately 20% of the patients seen for 

voice disorders.  In many cases, teachers use their voices for longer periods of time and at higher 

loudness levels than those in other occupations.  Elementary music teachers have reported using 

their voices for speaking and singing for approximately 90% of the teaching day (Solberg & 

Duax, 2000). 

Because of the vocal problems that teachers have been shown to experience, the impact 

of vocal hygiene training, amplification, and vocal exercises on the perceived vocal health of 

classroom teachers has been studied; however, the impact of amplification and vocal exercises 

on the perceived vocal health of elementary music educators has not been investigated.  A 

limited number of studies have focused on the vocal health of music educators.  Additionally, 

research findings concerning the impact of gender, age, as well as years in the teaching 

profession on the vocal health of teachers have been mixed. 

   

Design and Analysis 

A pretest survey packet that included a researcher-developed General Information 

Questionnaire (GIQ) and the Voice Handicap Index/Music Teacher Voice Questionnaire 

(VHI/MVQ) was sent to elementary music teachers from consenting school districts in 



Texas and Oklahoma.  The pretest VHI/MVQ was used to block participants from each school 

district into treatment groups.  Descriptive statistics and a one-way ANCOVA were used to 

analyze the data in the current study.   

 

Summary of Results 

 Descriptive statistics were used to address Research Question 1, “What were any vocal 

complaints and behaviors that were commonly indicated by the elementary music teachers in the 

study?”.  A high group mean score (M  > 2.00) on a questionnaire item indicated a more common 

vocal complaint, problem, or behavior, and a low group mean score (M  < .25) indicated a less 

common vocal complaint, problem, or behavior.  The most frequently reported behavior for the 

overall group, the amplification group, and the exercises group was speaking over background 

noise in work settings and social settings.  The amplification group also commonly reported that 

their voices were hoarse after speaking loudly for a prolonged period.     

 Descriptive information from the General Information Questionnaire (GIQ), the overall 

score of the VHI/MVQ, and group means of participant responses to individual VHI/MVQ items 

were used to address Research Question 2, “What was the prevalence of self-reported vocal 

problems among the elementary music educators in the study in terms of the following 

demographic characteristics:  gender, age, years of employment as a music educator?”.  Female 

participants (n = 33) had a higher overall group mean score on the Voice Handicap Index with 

Music Teacher Voice Questionnaire (VHI/MVQ) than male participants (n = 3), indicating that 

female participants in the study perceived greater vocal difficulties than the male participants.  

The most frequently reported behavior for female participants was speaking over background 

noise in work settings and social settings.  The most commonly reported behaviors among male 
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participants were having obvious pitch breaks in their singing voices and feeling that they needed 

to rest their voices.  Male participants also frequently reported that their voices were worse in the 

evening, that their voices were hoarse after speaking for a prolonged time, that their throats felt 

dry, that they lost their voices, that they had throat pain after speaking for a prolonged time, and 

that they had limited use of the high range of their singing voices.  However, there were only 

three male participants in the current study; therefore, these findings should not be over-

generalized.  

 Participants were grouped into the following age ranges to describe the prevalence of 

vocal problems among music educators in terms of age:  22 to 29 years, 30 to 39 years, 40 to 49 

years, and 50 to 61 years.  Participants in the age range of 40 to 49 years had descriptively higher 

group mean Voice Handicap Index with Music Teacher Voice Questionnaire (VHI/MVQ) scores 

than participants in the other age ranges.  The most commonly reported behavior among 

participants in all age ranges was talking over background noise in work settings and in social 

settings.  Participants in the age range of 20 to 29 years commonly reported the inability to speak 

loudly for a prolonged time, participants in the age range of 30 to 39 frequently reported vocal 

hoarseness after speaking for a prolonged time and feeling that they needed vocal rest, and 

participants in the age range of 40 to 49 years frequently reported that their voices were worse in 

the evening and that they felt embarrassed when asked to repeat themselves.   

 The prevalence of vocal problems among the elementary music educators in the study 

was also considered in terms of the demographic characteristic of how long the participants had 

been employed as music educators: 1 to 5 years, 6 to 10 years, 11 to 20 years, and 21 to 39 years.  

Participants in all categories of years of experience as a music teacher commonly reported 

speaking over background noise in work settings.  Additionally, participants who had 21 to 39 
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years of teaching experience frequently indicated that they had limited use of the low range of 

their singing voices.  Other commonly reported vocal problems of participants with 6 to 10 years 

of experience were difficulty speaking over background noise, obvious pitch breaks in their 

singing voices, and the need for vocal rest.  Participants with 6 to 10 years of experience and 

participants with 11 to 20 years of experience commonly reported speaking over background 

noise in social settings.  Participants with more than 5 years of teaching experience frequently 

reported that their voices were hoarse after speaking for a prolonged period.  Participants with 21 

to 29 years of teaching experience often reported that they spoke over background noise in work 

settings, that the sound of their voices varied throughout the day, and that they felt they needed 

vocal rest.  Participants with 21 to 39 years of teaching experience also commonly indicated the 

following problems that were specifically related to their singing voices: throat pain after singing 

for a prolonged time, obvious pitch breaks in their singing voices, and difficulty singing softly.   

 The results of a one-way ANCOVA were used to address the third research question, 

“What was the effect of amplification and vocal function exercises on the perceived vocal health 

of a group of elementary music educators?”.  The ANCOVA used treatment group as the 

independent variable, the summed posttest scores as the dependent variable, and the summed 

pretest scores as the covariate or control variable.  The one-way ANCOVA indicated that there 

was a statistically significant difference (p = .04) between the adjusted means for the posttest 

scores on the Voice Handicap Index with Music Teacher Voice Questionnaire (VHI/MVQ).  The 

amplification group reported higher self perceptions of vocal difficulty on the posttest VHI/MVQ 

than the exercises group.  Partial eta squared (np
2 = .12) suggested a strong relationship between 

VHI/MVQ posttest scores and treatment group, favoring the exercises group, when posttest 

scores were used as the covariate or control variable (Cohen, 1988).   
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Several caveats to these findings must be acknowledged.  The sample size (n = 36) was 

small, and the small sample size may have impacted the study outcome and may limit the 

generalizability of the findings.  The participants in the current study may also have been 

different from other elementary music teachers because of the willingness of their school 

districts to open the opportunity for teachers to participate in the current study and because the 

teachers who volunteered to participate in the study may have had an interest in vocal health that 

prompted their participation.  Additionally, the treatment groups were different on the pretest 

group mean scores; therefore, the ANCOVA results may have been the result of selection 

concerns and statistical inequity due to sampling error. 

A final caveat to the study findings was that the level of compliance of the participants 

with the study protocol may also have influenced the outcome of the study.  Participants 

indicated their daily compliance with the study treatment.  The self-reported range of 

participation for the amplification group was from 50% of the study period to 100% of the study 

period.  The self-reported range of participation for the exercises group was from 40% of the 

study period to 100% of the study period.  

  

Discussion 

Group means and standard deviations of participant responses to the individual items 

from the posttest Voice Handicap Index/Music Teacher Voice Questionnaire (VHI/MVQ) were 

used to address Research Question 1, “What were any vocal complaints that were commonly 

indicated by the elementary music educators in the study?”.  Descriptive information from the 

General Information Questionnaire (GIQ), the overall score of the VHI/MVQ, and group means 

of participant responses to individual VHI/MVQ items were used to address Research Question 
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2, “What was the prevalence of self-reported vocal problems among the elementary music 

educators in the study in terms of the following demographic characteristics:  gender, age, years 

of employment as a music educator?”.  A one-way ANCOVA using the overall posttest scores as 

the dependent variable, treatment group as the independent variable, and the overall pretest 

scores as the covariate or control variable was used to address Research Question 3, “What was 

the effect of amplification and vocal function exercises on the perceived vocal health of a group 

of elementary music educators?” 

 

Research Question 1 

Research Question 1 asked, “What were any vocal complaints and behaviors that were 

commonly indicated by the elementary music educators in the study?”.  The overall group, the 

amplification group, and the exercises group all indicated speaking over background noise in 

work settings and in loud restaurants or public places as a common behavior.  Speaking louder 

than is necessary in normal conversation (Morton & Watson, 1998; Rantala & Vilkman, 1999; 

Smith, Lemke, et al., 1998) and talking over background noise (Smith, Gray, et al., 1997; Smith, 

Kirchner, et al., 1998; Smith, Lemke, et al., 1998) have been cited in the literature as common 

behaviors of teachers that may cause vocal difficulties.  The meaning of background noise in the 

questionnaire for the current study was not specified as being noise that was from sources such 

as air conditioning systems, heating systems, fluorescent lighting, sources outside the classroom, 

or as noise that was produced by the students in the class.  Therefore, participants who reported 

speaking over background noise in work settings may have been speaking over ambient noise or 

over the children in their classes.  Vocal music teachers have reported speaking loudly for 

classroom management (Askren, 2001), and speaking over students for classroom management 
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may have been a behavior that participants in the current study were indicating as speaking over 

background noise in work settings.  Because the Voice Handicap Index with Music Teacher 

Voice Questionnaire (VHI/MVQ) did not specify if speaking over background noise was to 

speak over children for the purpose of classroom management, the behavior of the participants in 

the current study cannot be fully described.   

Kindergarten teachers have indicated that the use of classroom management strategies 

that reduced voice use were helpful (Chan, 1994).  The teachers in the current study possibly 

may have been using their voices for classroom management, rather than using nonvocal 

measures to set classroom routines and to gain student attention.  If elementary music teachers 

use their voices to speak over student talking or singing, the students may gradually get louder 

over time.  This may possibly begin a cycle of student off-task behavior resulting in loud voice 

use by educators that may lead to louder student off-task behavior that could necessitate teachers 

speaking more loudly to gain student attention.  The unproductive nature of a music classroom in 

the described cycle is obvious, and the loud voice use that this cycle may require of teachers 

could possibly result in vocal difficulties.  This cycle may possibly be prevented by training 

teachers to use nonvocal measures, such as whistles or bells, to signal the changing of activities; 

the use of consistent opening activities to set classroom routines; and the use of nonvocal signals, 

such as switching lights off and on, hand clapping, and proximity to gain student attention (Chan, 

1994).  

 Teaching large classes, which require teachers to speak more loudly than in normal 

conversation and to speak over the background noise of students, has also been reported by 

teachers as a cause of vocal difficulties (Morton & Watson, 1998; Simberg et al., 2005).  

Occasionally, elementary schedules necessitate two classes being combined for music, and this is 
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a cause of large elementary music classes.  Teachers who have large elementary music classes 

may benefit from having highly structured classroom routines.  For example, the children may be 

taught at the beginning of the school year to enter the room quietly, to get the appropriate 

materials, and to sit in their assigned spot in the circle or seating arrangement.  The use of a 

consistent classroom management technique that may include the class earning points for 

participation and good behavior that result in earning a privilege may also be beneficial for 

elementary music teachers who have large classes.  The participants in the current study had 

from 12 to 40 students in their music classes (average of 24 students), and the most commonly 

reported class size was 20 students.  Most of the participants did not teach large classes, but 

those who taught classes that had from 30 to 40 elementary students were teaching large classes.  

The overall group and the amplification group indicated that their voices were hoarse 

after talking for a long period of time.  The Voice Handicap Index with Music Teacher Voice 

Questionnaire (VHI/MVQ) did not contain a question that addressed hoarseness after singing for 

a long period of time, and this would be a valuable addition to the VHI/MVQ for future studies 

of the perceived vocal health of music educators.  Hoarseness has been identified as the most 

common vocal problem of teachers (Smith, Gray, et al., 1997; Smith, Lemke, et al., 1998) and 

nonteachers (Smith, Lemke, et al., 1998), and teachers have been documented as being more 

likely to report hoarseness than nonteachers (Roy, Merrill, Thibeault, Gray, et al., 2004; Smith, 

Gray, et al., 1997).  Hoarseness is a symptom of granuloma (Boone & McFarlane, 2000), and 

common causes of granuloma are esophageal reflux, surgical intubation, and persistent voice 

misuse (Boone & McFarlane, 2000; Rammage et al., 2001; Stemple et al., 2000).  Compliance 

with an antireflux regimen that includes limiting the intake of caffeinated beverages, carbonated 

beverages, and fatty foods is often the initial treatment for granuloma (Stemple et al., 2000).  
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Addressing persistent voice misuse, such as the overuse of the voice during the teaching day, 

may also be an effective manner to address hoarseness that is the result of granuloma.   

Hoarseness may be related to prolonged voice use.  Solberg and Duax (2000) reported 

that vocal music teachers spent 46% of the teaching day singing with students and 44% of the 

teaching day speaking, resulting in using their voices for 90% of the teaching day.  Morton and 

Watson (1998) and Rantala and Vilkman (1999) also cited prolonged speaking as a common 

behavior of teachers that may cause vocal difficulties.  Another means to address hoarseness that 

is related to prolonged speaking may be to strengthen the voice by the use of exercises, such as 

the vocal function exercises.  In the current study, the exercises group did not indicate as great a 

problem with hoarseness after speaking for a prolonged period of time; however, a causal 

relationship between vocal function exercises and having less difficulty with hoarseness cannot 

be assumed from the findings of the current study.  Future research may be beneficial to measure 

this causal relationship specifically. 

 

Research Question 2 

The second research question, “What was the prevalence of self-reported vocal problems 

among the elementary music educators in the study in terms of the following demographic 

characteristics:  a) Gender, b) Age, c) Years of employment as a music educator?”, described 

perceived vocal problems in terms of gender, age, and years of experience as a music educator.  

It must be highlighted that the current study had more female participants (n = 33) than male 

participants (n = 3), and the unequal distribution of the sample according to gender may have 

influenced the findings for the current study.  The female participants had a higher overall group 

mean score on the Voice Handicap Index with Music Teacher Voice Questionnaire (VHI/MVQ) 
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than the male participants.  Large-scale studies of individuals who sought treatment for vocal 

problems found that women were more commonly represented among patients with vocal 

problems than men (Coyle et al., 2001; Herrington-Hall et al., 1988).  Studies that have focused 

on the vocal health of teachers (Morton & Watson, 1998; Roy, Merrill, Thibeault, Parsa, et al., 

2004; Russell, Oates, & Greenwood, 1998; Simberg, Sala, Vehmas, & Laine, 2005; Smith, 

Kirchner, et al., 1998; Smith, Lemke, et al., 1998) have reported that female teachers had a 

higher incidence of vocal problems than male teachers.  In contrast to these findings, however, 

Smith, Gray, et al. (1997) found that gender did not influence the amount of vocal problems and 

that both male and female teachers were more likely to perceive two or more vocal symptoms 

than male and female non-teachers.  The varied findings of studies concerning the incidence of 

vocal problems among female and male teachers may be due in part to the larger representation 

of women in the teaching profession.  The inconclusive findings concerning the representation of 

female and male teachers may prompt teachers of both genders to take preventive steps 

concerning their vocal health.        

Male participants in the current study frequently reported different vocal complaints and 

behaviors than women and frequently reported more vocal complaints than the female 

participants; however, male participants in the current study had a lower overall group mean 

score than the female participants.  Male and female music educators indicated specific vocal 

problems and behaviors.  Two of these behaviors were addressed in the discussion of Research 

Question 1: hoarseness and background noise.  Both male and female music educators reported 

hoarseness after speaking for lengthy periods of time, and female music educators indicated 

frequently talking over background noise in work and social settings.  Other common vocal 

complaints of male participants were feeling the need to rest their voices, perceiving that their 
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voices were worse in the evening, having dry throats, and losing their voices.  Vocal complaints 

of male participants that were specifically related to singing were having obvious pitch breaks in 

their singing voices, having pain after singing for an extended time, and having limited use of 

their high range.     

Speaking without adequate voice rest was cited by Solberg and Duax (2000) as a possible 

risk factor for vocal difficulties among music educators.  Dry throat, throat pain, voice breaks, 

and difficulty with high notes were frequently reported vocal symptoms by the K-12 vocal music 

educators studied by Solberg and Duax (2000).  The pain and limited use of the high vocal range 

that was reported by the male participants in the current study may be related to the frequent use 

of the falsetto register when male teachers sing with children; however, these findings should not 

be over-generalized because the current study had only three male participants.  If male 

elementary music teachers perceive that their vocal problems are related to the frequent use of 

the falsetto register when singing with their students, they may help the children learn to sing 

with them when they are singing in their normal register and they could also use students who 

are able to transpose the octave from the bass clef to the treble clef as vocal models in the treble 

register.      

Vocal problems have been associated with age (Russell et al., 1998; Roy, Merrill, 

Thibeault, Parsa, et al., 2004), and study participants in the age range of 40 to 49 years had a 

descriptively higher group mean Voice Handicap Index with Music Teacher Voice Questionnaire 

(VHI/MVQ) score than participants in other age ranges.  Participants aged 20 to 29 reported 

difficultly speaking loudly for a long period of time, participants aged 30 to 39 reported 

hoarseness after speaking loudly for a prolonged period and the need for vocal rest, and 

participants aged 40 to 49 reported that their voices were worse in the evening and that they were 
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embarrassed when asked to repeat.  Past research concerning the relationship between age and 

voice disorders has been inconclusive.  Russell et al. (1988) found a higher prevalence of voice 

disorders among teachers between the ages of 31 and 40.  Roy, Merrill, Thibeault, Parsa, et al. 

(2004) reported that vocal symptoms increased with age in the general population; however, 

Smith, Lemke, et al. (1998) reported that the risk for vocal symptoms among teachers did not 

increase with age.  Vocal difficulties also did not increase with age in the sample for the current 

study; the participants in the current study in the age range of 50 to 61 years (n = 12) did not 

descriptively report as many vocal difficulties as participants aged 40 to 49 years (n = 5).  The 

mixed research findings of past studies concerning age and voice disorders among teachers may 

suggest that it may be expedient for teachers of all ages to take preventive measures to care for 

their voices.     

The findings of the current study raise questions concerning the possible impact of vocal 

difficulties on teacher retention: if teachers leave the profession because of vocal difficulties, and 

if teachers of any age tend to leave the teaching profession when they experience serious vocal 

difficulties.  In past research, teachers have indicated that vocal difficulties hindered their ability 

to perform their jobs (Roy, Merrill, Thibeault, Gray, et al., 2004; Sapir et al., 1993; Smith, Gray, 

et al., 1997; Smith, Kirchner, et al., 1998; Smith, Lemke, et al., 1998), that their voice problems 

may cause them to consider seeking another occupation (Roy, Merrill, Thibeault, Gray, et al., 

2004), and that their voice problems may limit their future career decisions (Smith, Gray, et al., 

1997; Smith, Lemke, et al., 1998).  The extensive voice use that is required of elementary music 

educators could possibly prompt some music educators to leave the profession when they 

experience serious vocal difficulties.  Vocal music teachers have reported using their voices for 

90% of their teaching day (Solberg & Duax, 2000).  Perhaps the vocal demands of music 
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teaching could influence the decision of otherwise well-qualified music teachers who have vocal 

difficulties to leave the profession.             

The prevalence of vocal problems among the elementary music educators in the study 

was also considered in terms of the demographic characteristic of how long the participants had 

been employed as music educators.  Study participants with 21 to 39 years of experience 

descriptively had the highest group mean score for the Voice Handicap Index with Music 

Teacher Voice Questionnaire (VHI/MVQ), and participants with 6 to 10 years of experience had 

a group mean score that was close to that of the participants who had 21 to 39 years of 

experience.  The study participants with 6 to 10 years of experience reported that it was difficult 

to speak over background noise and that they had obvious pitch breaks in their singing voices.  

The study participants with 21 to 39 years of experience as music educators indicated limited use 

of the low range of their speaking voices, inconsistency in the sound of their voices throughout 

the day, dry throats, pain in their throats after singing for a prolonged time, difficulty singing 

softly, and the need for vocal rest.  Participants with 6 to 10, 11 to 20, and 20 to 29 years of 

experience reported hoarseness after speaking for long periods of time.   

The research concerning the impact of longer years of teaching on the number of voice 

complaints has been inconclusive.  Smith Gray, et al. (1997) found that teachers reported more 

voice complaints with longer years of employment; however, Simberg et al. (2005) found that 

the number of years teaching did not correlate to the number of vocal symptoms reported.  

Similar to the findings of Smith, Gray, et al. (1997), the teachers in the current study with more 

experience (21 to 39 years) reported more vocal complaints.  These findings could suggest that 

teachers may want to consider taking preventive vocal health measures early in their careers to 

protect their voices and that teachers who have more years of teaching experience may find it 
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useful to seek the care of an otolaryngologist to address their vocal complaints.  There are 

differences between the past studies and the current study that may explain the different findings.  

The current study was an intervention study that used a questionnaire for elementary music 

teachers to self-report their perception of their vocal health.  Smith, Gray, et al. (1997), and 

Simberg et al. (2005) also used questionnaires for teachers to self-report their perception of their 

vocal health; however, these two studies did not include any treatment. 

        

Research Question 3 

 The third research question, “What was the effect of amplification and vocal function 

exercises on the perceived vocal health of a group of elementary music educators?”, was 

analyzed using the posttest scores on the Voice Handicap Index with Music Teacher Voice 

Questionnaire (VHI/MVQ) as the dependent variable and pretest VHI/MVQ scores as the 

covariate or control variable.  A statistically significant difference was found between the 

adjusted mean scores for the amplification group and the exercises group in the current study; 

and partial eta squared suggested a strong relationship between VHI/MVQ posttest scores and 

treatment group, favoring the exercises group.  The possible positive impact of vocal function 

exercises on vocal health is supported by the findings of Roy, Gray, et al. (2001).  Roy, Gray, et 

al. (2001) investigated the effects of vocal hygiene education and vocal function exercises on the 

perceived vocal health of teachers who had vocal problems and reported that only the vocal 

function exercises group had “a significant reduction in mean VHI scores” (p. 290).  The 

findings of the current study and of Roy, Gray, et al. (2001) may prompt teachers who are 

concerned about their vocal health to consider devoting 7 to 10 minutes of each day to use the 

vocal function exercises.   
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The finding of the current study that documented better perceived vocal health by the 

exercises group did not confirm the outcomes of previous research that found that amplification 

was related to an improvement in perceived vocal health (Roy, Weinrich, et al., 2002; Roy, 

Weinrich, et al., 2003); however, prior research had not compared the use of vocal function 

exercises and amplification.  Furthermore, the findings of the current study may be attributable to 

selection concerns and statistical inequity due to sampling error.   

The possible positive impact of amplification on the perceived vocal health of educators 

was noted in Roy, Weinrich, et al. (2002) and Roy, Weinrich, et al. (2003).  Roy, Weinrich, et al. 

(2002) compared the impact of vocal hygiene training and amplification and found that the 

amplification group was the only group to have a statistically significant decrease in mean Voice 

Handicap Index scores (Roy, Weinrich, et al., 2002).  Roy, Weinrich, et al. (2003) investigated 

the impact of amplification, resonance therapy, and respiratory muscle training on the perceived 

vocal health of 64 teachers who had vocal problems (2003) and found that the amplification and 

resonance training group had significant improvement in Voice Handicap Index scores.  

Similarly, Roy, Weinrich, et al. (2003) investigated the impact of amplification, resonance 

therapy, and respiratory muscle training on the perceived vocal health of 64 teachers who had 

vocal problems, and the amplification and resonance training groups perceived that their voice 

problems were less severe after the treatment.  The worsening of the perceived vocal health of 

the amplification group in the current study may have been because the use of the amplification 

device lowered their vocal load and made the amplification group more sensitive to their vocal 

difficulties.  Additionally, two participants did not find the ChatterVox® (Ted Simons, Asyst 

Communications Co., www.chattervox.com) comfortable for long-term use.  One participant 

indicated ChatterVox use for half of the school day during some of the study period because the 
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device was uncomfortable, and one participant indicated ChatterVox use for half of the school 

day during some of the study period because this participant felt that the device prevented free 

movement around the classroom.  Teachers should not discount the possible expediency of the 

use of portable amplification devices based solely on the findings of the current study because 

the amplification group in the current study had a low pretest group mean score on the Voice 

Handicap Index with Music Teacher Voice Questionnaire (VHI/MVQ) and the findings of the 

current study may be due to other statistical factors. 

 

Limitations 

 Possible threats to internal validity were acknowledged in the initial study design; 

nonetheless, threats to internal validity may have impacted the outcome of the study.  The 

implementation threat of participant training is an issue that researchers may want to consider in 

future studies with similar treatments.  Participants learned the vocal function exercises through 

the use of a CD and written instructions rather than through a training session.  Similarly, the 

amplification group received written instructions concerning the use of the ChatterVox 

amplification devices rather than through a training session.  While written instructions enabled 

the use of participants from a wider geographic area, the use of training sessions conducted by 

the researcher rather than written instructions may have helped participants to have greater 

understanding of the performance of the vocal function exercises and the use of the ChatterVox 

amplification device.  One participant expressed difficulty with the vocal function exercises and 

did not complete the study because of this difficulty.  The use of a training session may have 

helped this participant to understand the proper performance of the vocal function exercises. 
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 Another implementation threat was that the exercises group had a potentially more 

demanding situation than the amplification group to comply with the study protocol.  Five 

participants in the exercises group did not return the posttest Voice Handicap Index with Music 

Teacher Voice Questionnaire (VHI/MVQ), and their decision not to complete the study may 

have been due to the additional time and effort that was required of the exercises group in the 

current study.  The exercises group was instructed to perform the vocal function exercises twice 

daily, once before school and once after school.   

A threat to internal validity that may have impacted participant retention was related to 

the forms that participants completed.  The amount of forms that participants needed to complete 

for the pretest packet, during the study, and for the posttest packet may have influenced the loss 

of participants (n = 6) at the posttest.  In addition to the pretest and posttest packets, study 

participants completed a participation form during the study period and responded to a postcard 

that was sent one-week after the beginning of the study period to monitor participation.  These 

forms were deemed expedient to monitor participant compliance with study protocols.  The time 

line for sending the posttest materials may need to be adjusted in future studies.  Two 

participants expressed that they thought they had completed and mailed the posttest Voice 

Handicap Index with Music Teacher Voice Questionnaire (VHI/MVQ); however, the researcher 

had not received the posttest VHI/MVQ for these participants.  Again, this issue may also have 

been made more difficult because all correspondence and interaction with participants, except for 

one phone conversation, was via mail or email.  

 A possible history threat was the use of a courier service to send the study materials to 

the participants.  The use of a courier service to send the ChatterVox amplification devices and 

vocal function exercises compact discs to study participants may have delayed the start of the 
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study because of the difficulty of sending packages on the weekend following Thanksgiving.  

Several participants had difficulty with the microphone jack on the ChatterVox amplification 

device that was sent to them.  The use of a training session to distribute the ChatterVox 

amplification devices and to orient participants concerning their use may have avoided these 

issues.  While most of the problems with the microphone jack were addressed through email, one 

of the participants had to have a second ChatterVox amplification device sent for her use because 

the microphone did not fit the jack.  The 2 days that were necessary for the courier service to 

deliver the replacement ChatterVox amplification device delayed the start of the study for the 

participant who needed a replacement ChatterVox amplification device.  While the geographic 

spread of the study may possibly make the study findings more generalizable, the distribution 

and replacement of study materials may have been easier if the participating districts were all in 

close proximity to the researcher.   

 Another possible history threat to internal validity was that the length of the study period 

may have impacted the outcome of the study.  Ideally, the treatment period would have been 6 

weeks in length; however, the treatment period was shortened to 4 weeks due to time constraints 

related to participant recruitment and the winter holiday.  The treatment time period used by 

Roy, Gray, et al. (2001), Roy, Weinrich, et al. (2002), and Roy, Weinrich, et al. (2003) was 6 

weeks. 

 Another possible history threat was the time of year when the study was conducted.  The 

study protocol was designed to avoid holidays and testing periods; however, the study was 

conducted during the 4 weeks of school before the winter holiday because of the time constraints 

related to participant recruitment.  Elementary music educators are involved in school programs 
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and musical events the weeks before the winter holiday, and this may have impacted participant 

recruitment and involvement.   

 The internal validity threats of selection and regression were possible threats to the 

outcome of the study.  While the study protocol was designed to choose equitable groups thereby 

avoiding any use of extreme populations, the sub-group pretest means on the Voice Handicap 

Index with Music Teacher Voice Questionnaire (VHI/MVQ) indicated that there was a 

statistically significant difference between the two treatment groups at the start of the study.  The 

ANCOVA result that there was a statistically significant difference between the adjusted means 

for the posttest scores on the VHI/MVQ may have been due to the statistical inflation of the 

difference between groups that was manifested by the ANCOVA usage.     

 Threats to external validity are related to the generalizability of the study findings.  The 

study protocol was designed with the purpose of obtaining a large sample of elementary music 

teachers with substantial representation from both Oklahoma and Texas; however, more music 

educators from Texas than from Oklahoma were participants in the current study.  The school 

districts in Texas and Oklahoma provided a possible participant pool of approximately 140 

teachers from each state; however, only 43 teachers volunteered to participate.  The failure to 

retain 6 of the participants and the exclusion of an outlier further minimized the sample size; the 

small sample size increased the likelihood that the sample was not a representative sample and 

decreased the generalizability of the findings of the study.  If replication of the study with 

teachers in other states and in other sized districts confirmed the findings of the current study, 

then the generalization of the findings could be considered. 

 Another possible threat to the external validity of the study is related to the use of a self-

reporting instrument to measure the dependent variable.  When a self-reporting instrument is 
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used, participants may give answers that they believe the researcher will find more desirable.  

Because the Voice Handicap Index with Music Teacher Voice Questionnaire (VHI/MVQ) is 

subjective, the scores may have been inflated if participants were more sensitive to possible 

vocal difficulties because of participation in the study.   

   

Recommendations for Future Research 

 The elementary music teachers in this study indicated certain vocal problems and 

behaviors more than other behaviors.  Studies that consider the vocal health of large samples of 

music educators may be beneficial to establish a solid, foundational understanding of the vocal 

health of music educators.  It would be beneficial for these studies to use music educators who 

teach different levels as the samples.  A questionnaire study that uses a self-reporting measure, 

such as the Voice Handicap Index with Music Teacher Voice Questionnaire may be effective to 

gather data from a large sample of music educators.  Further research into the vocal problems of 

music educators may impact the careers of music educators by providing information about any 

frequent vocal complaints of music educators that may enable music educators to avoid any 

common vocal complaints.  Research that considers if music educators that teach at different 

levels exhibit different vocal problems may possibly equip professional organizations to inform 

music educators that teach at different levels to avoid any common vocal complaints of teachers 

that teach at specific levels.   

 Studies of the vocal health of music educators could also consider classroom behaviors of 

music teachers and variables related to scheduling issues that may possibly impact their vocal 

health.  For example, the impact of the use of classroom management strategies that reduce voice 

use on the perceived vocal health of music educators possibly may provide music educators with 
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alternative classroom management strategies.  The effect of the amount of time that elementary 

music educators spend singing in class on their perceived vocal health may also be an 

informative addition to the research concerning teacher voice.  This line of research could 

consider the impact of possible strategies that teachers may use to have students sing alone on 

teacher vocal health.  Additionally, studies could consider the impact of class size and of 

scheduling on the vocal health of elementary music educators.  The issue of scheduling could 

address if there is a difference between music educators who teach with few opportunities for 

vocal rest during the teaching day and music educators who teach with more opportunities for 

vocal rest during the teaching day.  Further research may also consider the impact of preventive 

vocal health measures, such as amplification or vocal function exercises, on the vocal health of 

music educators who teach large classes.  

It would be beneficial to have longer intervention studies, of at least 6 weeks, with larger 

sample sizes of elementary music educators in order to consider how to address the vocal issues 

of music educators in the most effective manner.  Participants for the current study (n = 36) were 

recruited from approximately 280 elementary music teachers in Texas and Oklahoma.  Because 

this relatively large pool of possible participants resulted in a small sample size, future studies 

could investigate the most effective manner to engage music educators in vocal health research.  

The possibility of recruiting larger samples through state music education agencies and through 

regional school district entities could be pursued in these studies.  Additionally, cooperation with 

the office of a respected otolaryngologist or department of speech language pathology at a 

university may provide additional sources for study participants.  These partnerships could also 

increase collaborative research between departments at a university.   
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 Although the amplification group in the current study did not report improvement in their 

perceived vocal health, the findings of prior research that the use of amplification resulted in 

improvement in perceived vocal health should not be discounted.  Investigations into the most 

effective use of portable amplification devices in the elementary music classroom and 

consideration of difficulties that elementary music educators may encounter with the use of 

portable amplification devices may inform future research that uses portable amplification as a 

treatment variable.  One of the variables that may be considered in this research is if certain 

voice types (i.e., lyrical versus dramatic), age ranges, or genders benefit more than others from 

the use of amplification.  These investigations may also make the use of portable amplification 

devices easier for elementary music teachers to implement.  Research concerning the most 

effective use of portable amplification devices in the music classroom could address how 

students perceive the music teachers’ voice with amplification and their level of understanding 

when the music teacher is using amplification.  Sound pressure levels may be useful measures to 

assess the impact of the use of amplification on the overall sound level in the music classroom 

and if students tend to become louder when teachers use amplification. 

In the same manner, investigations into the most effective use of vocal exercises for the 

purpose of preserving the vocal health of elementary music educators would be beneficial.  

These studies could consider what vocal exercises are most beneficial to elementary music 

educators and any issues that elementary music educators may face concerning compliance with 

the exercises, including the time required to perform the exercises before and after school.  The 

best manner to provide training in the vocal exercises for elementary music educators as well as 

the possible use of follow-up sessions to ensure that the exercises are being performed properly 

could also be investigated. 

 123



 124

Because this study found a difference between the adjusted posttest means of the two 

groups, amplification using the ChatterVox portable amplifier and vocal function exercises, 

investigations into the efficacy of these interventions for music educators at other levels may be 

beneficial.  This line of research could consider the use of vocal health training at the 

undergraduate level or at in-service teacher training sessions.  Such studies could consider 

different manners that a consistent message about vocal health could be included in 

undergraduate methods classes.  Comparison of the perceived vocal health of first-year teachers 

who had vocal health training in undergraduate methods classes and first-year teachers who did 

not have vocal health training in undergraduate methods classes possibly could be used to 

indicate the impact of vocal health training on the first-year teachers’ perceived vocal health.  

Further research into the vocal problems of music educators may be beneficial because of the 

implication this research may have for the careers of music educators.  Continued investigations 

into the presence and prevention of vocal problems among music educators may help to equip 

music educators to enjoy long careers with strong, healthy voices.       

 

 



APPENDIX A  

VOICE HANDICAP INDEX WITH MUSIC TEACHER VOICE QUESTIONNAIRE 

Voice Handicap Index (Jacobson et al., 1997) is reproduced with 
permission from the American Speech-Language-Hearing 

Association.
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Voice Handicap Index with Music Teacher Voice Questionnaire 
 
These are statements that many people have used to describe their voices and the effects of their voices on 
their lives.  Circle the response that indicates how frequently you have the same experience. 
  
0 = never          1= almost never         2 = sometimes         3 = almost always          4 = always 
 
 
1. My voice makes it difficult for people to hear me ............................................ 0   1   2   3   4 

2. People have difficulty understanding me in a noisy room ................................ 0   1   2   3   4  

3. My family has difficulty hearing me when I call them throughout the house... 0   1   2   3   4 

4. I use the phone less often than I would like to because of my voice................. 0   1   2   3   4 

5. I tend to avoid groups of people because of my voice ...................................... 0   1   2   3   4 

6. I speak with friends, neighbors, or relatives less often because of my voice .... 0   1   2   3   4 

7. People ask me to repeat myself when speaking face-to-face ............................ 0   1   2   3   4 

8. My voice difficulties restrict my personal and social life ................................. 0   1   2   3   4 

9. I feel left out of conversations because of my voice ......................................... 0   1   2   3   4 

10. I run out of air when I talk................................................................................. 0   1   2   3   4 

11. The sound of my voice varies throughout the day............................................. 0   1   2   3   4 

12. People ask, “What’s wrong with your voice?”.................................................. 0   1   2   3   4 

13. My voice sounds creaky and dry ....................................................................... 0   1   2   3   4 

14. I feel as though I have to strain to produce a vocal sound................................. 0   1   2   3   4 
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0 = never          1= almost never         2 = sometimes         3 = almost always          4 = always 
 
 
15. The clarity of my voice is unpredictable ........................................................... 0   1   2   3   4 

16. I try to change my voice to sound different....................................................... 0   1   2   3   4 

17. I use a great deal of effort to speak.................................................................... 0   1   2   3   4 

18. My voice is worse in the evening ...................................................................... 0   1   2   3   4 

19. My voice “gives out” on me in the middle of speaking .................................... 0   1   2   3   4 

20. I am tense when talking to others because of my voice .................................... 0   1   2   3   4 

21. People seem irritated with my voice ................................................................. 0   1   2   3   4 

22. My voice makes me feel handicapped............................................................... 0   1   2   3   4 

23. I feel annoyed when people ask me to repeat.................................................... 0   1   2   3   4 

24. I feel embarrassed when people ask me to repeat ............................................. 0   1   2   3   4 

25. My voice makes me feel incompetent ............................................................... 0   1   2   3   4 

26. I talk over background noise in loud restaurants or public places..................... 0   1   2   3   4 

27. I talk over background noise in work settings................................................... 0   1   2   3   4 

28. It is difficult for me to talk over background noise ........................................... 0   1   2   3   4 

29. I cannot speak loudly for a prolonged time ....................................................... 0   1   2   3   4 

30. After speaking loudly for a prolonged period, my voice is hoarse.................... 0   1   2   3   4 

31. It is difficult for me to speak softly ................................................................... 0   1   2   3   4 

32. My throat feels dry ............................................................................................ 0   1   2   3   4 

33. My voice is significantly worse when I first wake up. ...................................... 0   1   2   3   4 

34. I lose my voice .................................................................................................. 0   1   2   3   4 

35. I feel discomfort in my throat when speaking ................................................... 0   1   2   3   4 

36. My throat feels painful when I am speaking ..................................................... 0   1   2   3   4 
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0 = never          1= almost never         2 = sometimes         3 = almost always          4 = always 
 
 
37. My throat feels painful after speaking for a prolonged time ............................. 0   1   2   3   4 

38. My speaking voice negatively impacts my job performance ............................ 0   1   2   3   4 

39. My singing voice negatively impacts my job performance............................... 0   1   2   3   4 

40. I have considered changing my profession because of my voice. ..................... 0   1   2   3   4 

41. My voice “cuts out” when I am singing ............................................................ 0   1   2   3   4 

42. I feel discomfort in my throat when singing...................................................... 0   1   2   3   4 

43. My throat feels painful when I am singing........................................................ 0   1   2   3   4 

44. My throat feels painful after singing for a prolonged time................................ 0   1   2   3   4 

45. I have limited use of the high range of my singing voice.................................. 0   1   2   3   4 

46. I have limited use of the low range of my singing voice................................... 0   1   2   3   4 

47. I have obvious pitch breaks in my singing voice............................................... 0   1   2   3   4 

48. My singing voice sounds breathy ...................................................................... 0   1   2   3   4 

49. It is difficult for me to sing loudly..................................................................... 0   1   2   3   4 

50. It is difficult for me to sing softly...................................................................... 0   1   2   3   4 

51. I take over-the-counter lozenges for my voice .................................................. 0   1   2   3   4 

52. I use over-the-counter throat sprays for my voice............................................. 0   1   2   3   4 

53. I take over-the-counter pain killers for my voice. ............................................. 0   1   2   3   4  

54. I feel that I need to clear my throat.................................................................... 0   1   2   3   4 

55. I feel that I need to rest my voice ...................................................................... 0   1   2   3   4 

The instructions and Questions 1-25 are from the Voice Handicap Index (Jacobson et al., 1997).   
Reprinted with permission from The voice handicap index (VHI): Development and validation by Jacobson, B. H., 
Johnson, A., Grywalski, C., Silbergleit, A., Jacobson, G., Bennenger, M. S., & Newman, C. W.. American Journal 
of Speech Language Pathology, 6(3), 66-70. Copyright 1997 by American Speech-Language-Hearing Association. 
All rights reserved. 
Based on the field test, Questions 4 and 14 were modified to be suitable for the target population. 
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GENERAL INFORMATION QUESTIONNAIRE 
 

Gender:  M   F   Date of birth (MM/DD/YY): ____________     

Major instrument:  _______________  Secondary instrument: _________________________ 
 
Highest education level earned:  Bachelor’s    Master’s    Doctorate 

Grade levels currently teaching (all that apply):  K  1  2  3  4  5  6  7  8  9  10  11  12 

Do you have an adjunct college position in addition to your current elementary position?  N  Y 

If so, for how many hours a week do you teach in the college position?  _____________ 

For the following questions, circle the most appropriate answer. 

I have studied singing.     N    Y 
 
I sing in a choir.      N    Y 
 
I teach private voice lessons.    N    Y 
 
I teach in one school.     N    Y 

I have a music classroom.    N    Y 

I have seen a physician who specializes in voice 
disorders.      N    Y 
 
I have had surgery for a vocal problem.   N    Y 
 
I have had speech-language therapy for a  
vocal problem.      N    Y 
 
I consult a physician when I have vocal problems.  N    Y 
 
My general health is good.    N    Y 
 
I have a bitter or acid taste in my mouth.   N    Y 
 
I use antacids for stomach discomfort or heartburn N    Y 
 
I now smoke or have smoked tobacco in the past. N    Y 
 
I am bothered by allergies.   never     seldom     occasionally     frequently 
 
I am bothered by head colds.   never     seldom     occasionally     frequently 
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Please answer the following questions. 
 
Number of eight-ounce glasses of water I 
consume in a day:     __________ 
 
Number of 8 ounce servings of caffeinated  
beverages I consume in a day:   __________ 
 
Ounces of beer I consume in a week:   __________ 
 
Ounces of wine or other alcoholic beverages 
I consume in a week:     __________ 
 
Number of packs of cigarettes I smoke in a week: __________ 
 
Number of hours a week I spend at my job:  __________  
 
Number of years I have taught elementary music: __________ 
 
Number of years I have been in my current school:   __________ 
 
Number of classes I teach each day:   __________ 
 
Average number of students in my classes:  __________ 
 
Length of each class period:    __________ 
 
Number of hours a week I spend in a second job:  __________ 
 
Number of times a month I eat in loud restaurants: __________ 
 
Number of times a month I go to loud clubs:  __________ 
 
Prescribed medications I am taking:___________________________________________   
 
________________________________________________________________________ 
 
Over-the-counter medications I am taking:   
 
________________________________________________________________________ 
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Lynette: 
  
You have my permission to reprint portions of the VHI as described below.   
Best of luck to you on your future endeavors. 
  
With regards, 
  
Barbara Jacobson, Ph.D. 
  
The Vanderbilt Voice Center 
Department of Otolaryngology 
7302 Medical Center East, South Tower 
1215 Medical Center Drive 
Nashville, TN  37232-8783 

  

 

From: Lynette Vincent  
Sent: Monday, November 19, 2007 2:15 PM 
To: Jacobson, Barbara H 
Subject: Fwd: reprint permission 

  

Dr. Jacobson, 
 
I would like to reprint a portion of the Voice Handicap Index for my dissertation study.  I 
have attached a copy of the letter requesting permission and of the questionnaire for my 
study that includes a large portion of the Voice Handicap Index.  I have contacted ASHA 
(see below) and was given permission contingent on your approval. 
 
Thank you, 
Lynette Vincent 
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-----Original Message----- 
From: Permissions Asha  
To: Lynette Vincent  
Sent: Mon, 19 Nov 2007 1:08 pm 
Subject: RE: reprint permission 

Dear Lynette: Permission is granted for this use contingent upon approval of author Jacobson 
(barb.jacobson@vanderbilt.edu). 

  

Please include a credit for the source in your study: 

Reprinted with permission from The voice handicap index (VHI): Development and  
validation by Jacobson, B. H., Johnson, A., Grywalski, C., Silbergleit, A.,  
Jacobson, G., Bennenger, M. S., & Newman, C. W.. American Journal of Speech  
Language Pathology, 6(3), 66-70. Copyright 1997 by American Speech- 
Language-Hearing Association. All rights reserved. 

  

Sincerely, 
Brent Jacocks, Director 
Publications Production 
ASHA  

   

 

From: Lynette Vincent  
Sent: Sat 11/17/2007 11:46 PM 
To: Permissions Asha 
Subject: reprint permission 

I would like to reprint a portion of the Voice Handicap Index for my dissertation study.  I have 
attached a copy of the letter requesting permission and of the questionnaire for my study that 
includes a large portion of the Voice Handicap Index.  Do I only need to request the reprint 
permission from ASHA or do I also need to request permission from the authors as well? 
 
Thank you, 
Lynette Vincent 
Ph.D. Candidate 
University of North Texas 
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