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Abstract
OBJECTIVES: Choral singing is a popular vocational pastime across cultures. The potential health benefits associated with choral singing, including positive effect on wellbeing, are a topic of interest in health research. However, anecdotal reports from voice professionals suggest that the unique demands of choral singing may enforce unhealthy singing habits.  This study explores suboptimal vocal behaviors that are sometimes associated with choral singing, which include singing outside comfortable pitch range, singing too loudly, and singing too softly for blend.  METHOD: The relationships between suboptimal choral singing habits, vocal warm-ups, vocal fatigue, and singing-related wellbeing were assessed via a 14-item Likert based response format questionnaire.  Participants consisted of 196 attendees of the international World Choir Games. The final study group consisted of 53 male and 143 female international amateur singers ages 10-70.  RESULTS: Results indicated a positive correlation between vocal fatigue and suboptimal singing behaviors (r = 0.34, p < 0.0001). Participants who did not engage in suboptimal singing behavior experienced increased singing-related wellbeing (r = -0.32, p < 0.0001, N=141). Vocal warm-ups were not related to vocal fatigue or singing wellbeing. Substantially more participants from this demographic preferred choir over solo singing (X2(1, N=196) =22.93, p < 0.0001). CONCLUSION: Suboptimal choral singing behaviors may result in vocal fatigue and reduction of choral singing wellbeing, and should therefore be considered when examining the effect of choral singing on singing-related wellbeing and health. Future research will compare the amateurs’ perceptions of choral singing with perceptions from professional singers and will look at determinants of choral singing wellbeing. 

Introduction
Prevalence of Choral Singing

Music plays a large role in the history and culture of many societies, often formally incorporated into various life events.  In particular, group singing is an extremely prevalent form of music-making in many cultures1.  Ethnomusicologists have postulated that the origin of human polyphonic singing, or group singing with multiple pitches sounding simultaneously, may be intimately related to the evolution of human language, speech, and intelligence2. Perhaps because of this relationship, nearly every culture in the world has exhibited some tradition of group singing. In this article, group singing is defined as a polyphonic social activity, unassociated with any specific artistic level and distinct from monophonic solo singing2.

The social and musical factors of group singing contribute to its widespread prevalence. This popularity was recently recognized by the advent of the World Choir Games, a competitive choral singing event modeled after the Olympic ideals. In July 2012, 15,000 amateur singers, making up 362 choirs from 64 countries, travelled to Cincinnati, Ohio to participate in this event. This event served as the data collection site for the reported study. 

Choral vs. Solo Singing
Solo singing and choral singing are distinct styles of musical performance that differ acoustically due to varying spectral characteristics, sound levels, and phonation frequency. These acoustic differences translate to separate technical demands. Thus, when studying the demands related to singing technique, it is important to analyze solo and choral singing separately.
The choral singer must blend with an ensemble, while the solo singer must do the 

opposite3.   In learning Western classical vocal technique, solo singers develop strategies 

that enhance specific penetrating vocal qualities, so that the voice will be heard over powerful accompaniments3. Most soloists also utilize vibrato, which aids in the perception of the voice as separate from the accompaniment. 

In order to achieve optimal choral sound, the choral singer must continually match loudness, pitch, and voice timbre (i.e. individual’s characteristic tone color determined by harmonic partials4) with the group average3.  One of the greatest challenges in monitoring loudness is balancing the need to hear one’s own voice with the need to blend with other voices. Additionally, choral singing requires pitch intonation, or the individual production of a stable target frequency that matches the fundamental frequency of the choir. Choral singers are often asked to produce tones with as little frequency variation as possible, colloquially termed “straight tones,” which requires limited vibrato5.  Finally, optimal choral timbre requires uniformity of vowel pronunciation3. This uniformity maximizes timbral contrasts between vowels and promotes consistency in loudness and pitch.


It is prudent to address anecdotal reports expressing concern for solo singers that alternate between the two styles of singing. Though the solo singer will retain many concepts, such as breath support, posture, range, typical aperture of the mouth and throat, and laryngeal flexibility6, certain techniques, including diction, resonance, vibrato, vowel modification, and articulation, will be different in a choral context7. In the choral setting, these techniques are carefully adjusted to achieve optimal blend; in the solo setting, these techniques are modified to enhance upper partials and maximize individuality of timbre5. Thus, the goals of solo singing and choral singing may even be in conflict for a trained solo singer with developed upper partials5. 
One of the goals of this study was to examine whether a preference for solo singing affects singing technique. Because choral singing frequently requires altering voice quality used for solo singing, it was hypothesized that solo singers would report altering singing technique in the choral setting. Considering the site of data collection, however, it was hypothesized that most singers in this demographic would prefer choral singing to solo singing and not report altering singing technique. 
Suboptimal Vocal Behaviors in the Choral Setting

In the voice community, it is believed that the choral style places unique technical demands on singers that may cause suboptimal singing habits.  Typical suboptimal singing habits associated with choir singing include singing too softly for blend, singing straight tone for blend, singing too loudly to carry a section, and singing outside of one’s comfortable pitch range. Anecdotal reports have hypothesized that these habits may cause vocal fatigue5,8. In this study, vocal fatigue was defined as “a perception by the voice user, manifested primarily as a sense of increased vocal effort that increases over time with voice use, and subsides with voice rest"9. Singing too softly for blend, especially when combined with singing straight tone technique, may be harmful or vocally fatiguing for singers when induced via increased muscle tension and insufficient breath support3.  Excessive loudness is potentially damaging or fatiguing because aggressive treatment of the vocal folds can result in increased sensitivity and vocal injury8.  Singing outside of appropriate range is potentially damaging or fatiguing because it can promote laryngeal strain10,11,12.    
Anecdotal and preliminary evidence from voice health professionals suggests that vocal warm-ups (WU) may improve vocal function while the absence warm-ups may result in 

reduced vocal quality or fatigue13,14,15.   During a warm-up period, different aspects of singing technique such as physical readiness of posture and breath, healthy vocal production, standards for vowel unification and harmonic/melodic intonation, and vocal development are typically addressed in a variety of musical vocalizations16. Suggested vocalizations differ depending on the age and skill of the singers in the choir17, yet general WU recommendations include (1) glides, scales, or arpeggios with a partially occluded vocal tract, (2) two-octave pitch glides (up and down) using high vowels (e.g. /i/), (3) scales employing forward tongue roll extensions (/a/ to /i/), and (4) staccato singing18. This portion of the vocal WU allows singers to attend to voice production without the complications of ensemble singing and repertoire17.  A number of recent investigations have demonstrated evidence that vocal WU are beneficial to objective vocal quality, phonation threshold pressure, static frequency production, formant amplitude, and general vocal performance15,18. A recent study also indicated that vocal WU might improve vibrato rate, which is linked to tone quality19. However, the effects of vocal WU remain largely undefined, as many other recent investigations on the benefits of vocal WU have obtained inconclusive or statistically insignificant results13,14.
In addition to possible vocal health benefits, vocal WU in the choral setting serve to establish mental focus in the rehearsal and advance ongoing vocal/musical development16. Specifically, choral vocal WU exercises are thought to enhance aural awareness and familiarize choral members with upcoming repertoire17.  Preparation to listen is achieved via the intentional inclusion of listening exercises and activities, which are essential to the development of aural cognizance and healthy singing techniques associated with ensemble balance and choral blend. Finally, WU exercises may serve to enrich singers’ skills in music 

reading, conceptual learning, and musical expression16.
Although it is widely known that choral conductors and music educators acutely appreciate the benefits of group WU, it is also generally recognized that WU are not completed consistently for a variety of reasons, as indicated by the extensive literature that continually admonishes directors to initiate rehearsal with WU16. In this study, vocal WU was examined in order to (1) determine the prevalence of reported effective vocal WU among international amateur choirs, and (2) observe the relationship between reported effective WU and reported vocal fatigue. It is hypothesized that conditions in which vocal WU are absent or reported ineffective could potentially lead to reported vocal fatigue among choir participants, while reports of effective vocal WU would be inversely correlated with reported vocal fatigue. 
Although anecdotal reports of suboptimal vocal behavior in amateur choirs are prevalent, there is a lack of empirical evidence on this topic. The authors are not aware of any previous studies that have empirically addressed the relationship between suboptimal singing behavior and vocal fatigue in the choir setting. In this study, we examine the prevalence of these issues through self-report.
Improving General Wellbeing
There is a long history of anecdotal evidence supporting the potential health benefits of singing, yet a dearth of empirical research1. Empirical investigation over the past few decades has addressed the possible psychophysiological effects of group singing, specifically its effect on general quality of life and wellness1,20,21.  Limitations of these studies include lack of common understanding of wellbeing and health, as well as the absence of a theoretical model that links 

singing and wellbeing. However, many present studies have attempted to overcome these issues via large cross-national surveys of choral singers based on the World Health Organization definition of health, or “a state of complete physical, mental and social wellbeing and not merely an absence of illness or infirmity”22,23. In this study, a sense of wellbeing from choral singing was defined as feeling generally relaxed after participation in choir and believing that choir positively affects quality of life.  
Qualitative self-report studies on the benefits of group singing have tested diverse populations of singers, and each has provided a range of subjective reports that indicate the potential social, psychological, and health benefits. It is believed that singing improves lung function and provides general social, emotional, physical, and spiritual benefits23.  A cross-national survey of choral singers in England, Australia, and Germany, reported six “generative mechanisms” by which singing affects wellbeing and health: positive affect, focused attention, deep breathing, social support, cognitive stimulation and regular commitment23.  Another self-report study assessed the attitudes of university college students via preliminary surveys, and found that students benefitted from “meeting new people, feeling more positive, increased control over breathing, feeling more alert, and feeling spiritually uplifted”23. Other studies have focused on improving the quality of life and general wellness of older adults. Studies of singing in the geriatric population have shown that choral singing improves (1) a sense of control or mastery, and (2) meaningful social engagement. These improvements precipitate positive health outcomes, measured empirically in one study via assessment questionnaires and other self-report measures, such as improved ratings of physical health, fewer doctor visits, less medication use, and fewer instances of falls24.

A few studies have delved beyond self-report methods to demonstrate the 

psychoneuroimmunological benefits of group singing. The quality of life and lung function of cancer patients was found to improve after participation in an amateur choir25.  In healthy individuals, participation in a choir has been found to increase positive affect and secretory immunoglobulin A (S-IgA), indicating that group singing may have positive effects on immune competence and emotional stress levels26. Although additional study is required, this research may inspire new treatment methods for improving health and wellness across a variety of populations.

Purpose
The purpose of this study was threefold: (1) to identify relationships between common suboptimal vocal behaviors and vocal fatigue, (2) to investigate the effect of suboptimal choral singing on singing-related wellbeing, and (3) to determine if a preference for solo singing has any impact on reported singing technique. Hypotheses were (1) typical suboptimal singing behaviors associated with choral singing will result in vocal fatigue, (2) healthy singing is associated with good singing-related wellbeing, and (3) most amateur singers will prefer choral singing, while most solo-trained singers will prefer solo singing, and most solo singers will alter singing technique when changing tasks. 

Method
The questionnaire and methods were determined not to be human research requiring University of Cincinnati IRB review on July 25, 2012.
Participants

Participants consisted of 196 attendees of the international World Choir Games (WCG) in Cincinnati. Participants were asked to complete a short questionnaire. For the purposes of this study, “amateur vocalist” referred an individual cultivating the study of voice as a pastime, with no significant intention of pursuing a career in singing.  Despite their international background, all WCG attendees that participated in this study were proficient in English.  Three participants were excluded from the study due to incomplete data. The final study group consisted of 53 male and 143 female international amateur singers ages 10-70. 

Questionnaire Development

A questionnaire was developed to capture singers’ perspectives on choral singing through their self-report. A copy of the questionnaire can be found in Appendix A. The questionnaire was comprised of 37 questions, which included nine yes/no questions, 14 open-ended questions, and 14 questions with a Likert based response format.  The first section contained 23 questions that assessed background information including vocal background (such as voice type and professional voice use), vocal health history, and solo/choir singing preference. The second section consisted of 14 questions that utilized a five-point Likert based response format. This response format was chosen because of its balance and availability of a neutral center item. Questions in this section addressed four topics: vocal fatigue, suboptimal singing, wellbeing, and vocal warm-ups. Questions regarding vocal fatigue, suboptimal singing, and warm-ups were developed to address common concerns of the choral singing population27.  Two questions, 10 and 12, concerned singers perspectives on the effect of choral singing on wellbeing. These questions were adapted or copied in working and content from the Effects of Singing 

questionnaire developed by Clift and Hancox23. 

In this study, information on suboptimal vocal behavior was measured via questionnaire items describing singing outside comfortable pitch range (questions 29 and 32), singing too loudly (questions 31 and 34), and singing too softly for blend (question 37). Thus, general suboptimal vocal behavior singing was considered the combination of these related questionnaire items (questions 29, 32, 31, 34, and 37). Information on vocal fatigue was measured via questionnaire items that referred to a vocally drained or vocally tired feeling after choir rehearsals (question 28). Information on vocal WU was measured via questionnaire items regarding the individuals’ perceptions of feeling warmed-up (questions 27 and 28), as well as a free-response question about what kind of WU exercises the choir participants regularly perform (question 18).  For the purposes of this study, vocal WU were considered “effective” when the subject indicated feeling vocally warmed-up for choir rehearsals and concerts. Finally, information on wellbeing was measured via questionnaire items that referred to feeling generally relaxed after participation in choir, feeling a sense of accomplishment and the satisfaction of team work after participation in choir, and believing that choir positively affects quality of life (questions 33, 35, and reverse score 30).  
After 50 questionnaires were completed, the wording of question 33 was changed from “After choir rehearsals, I feel more rejuvenated than usual” to “Singing in choir is relaxing and helps me deal with stress” because several participants asked clarification regarding the meaning of the word “rejuvenated.” Responses to question 33 were then compared to determine if responses to the reworded question were similar. Mean responses for the “rejuvenated” wording were significantly higher (Kruskall-Wallis test p=.0001) at 2.7 (SD=.76) than for the “relaxing” wording which yielded a mean score of 1.8 (SD= 1). Therefore, responses 

from the first 50 questionnaires were excluded from statistical analysis whenever question 33 was examined.
The readability of the resulting questionnaire was easy, as demonstrated by high values of the Flesch Reading Ease scores of 68.38 for the first section, and 68.08 for the Likert section28.
Procedure

Participants were recruited via personal invitation.  Members of the research team approached WCG choir directors and requested permission to speak to choir members.  Following an explanation of the project, research team members administered printed questionnaires to choir members. Questionnaire data was entered into an Excel spreadsheet and was statistically analyzed.  In the event of missing data points, the following rule was followed: if the respondent did not answer a question, the question was given a "neutral" response; if the respondent answered a question twice and there were less than two spaces in between the answers, the mean value was recorded; if there were two or more spaces in between answers, the question was given a "neutral" response; if the respondent skipped more than two Likert scale questions, his or her responses were considered invalid and not used. 
Statistical Analysis 

Questionnaire items were grouped by dimension (suboptimal vocal behavior, vocal fatigue, vocal warm-ups, solo singing, choral singing, and wellbeing). For each construct, question scores were averaged to yield one resulting score per person. Thus, for wellbeing, participant scores on questions 33, 35, and reverse score 30 were averaged to yield a single wellbeing score. This wellbeing score was then used to calculate the correlation with other 

variables, such as vocal fatigue (question 30). Pearson correlation coefficients were calculated to identify significant relationships for each experimental hypothesis.  Pearson correlation coefficients were also calculated between average dimension scores.  Chi-square test was used when the two variables were binary variables. P value for significance was set at 0.05. Calculations were completed using SAS statistical software (Version 9.2; SAS Institute Inc., Cary, NC).  

Results
Table 1 provides a summary of related r and p values.
(Insert Table 1 here)
Suboptimal Vocal Behavior and Vocal Fatigue

Thirty-one percent of participants reported feeling vocally fatigued after choral singing. Within this group, reports of suboptimal vocal behaviors were moderately correlated with vocal fatigue (r = 0.34, p < 0.0001). Figure 1 shows a scatterplot of this finding.
Prevalence of each suboptimal vocal behavior was assessed by percentage and individual correlation with vocal fatigue. Thirty-five percent of participants reported singing outside their comfortable pitch range and reports of this behavior were moderately correlated with vocal fatigue (r = 0.34, p<0.0001). Fifty-one percent of participants reported singing too loudly and reports of this behavior were weakly correlated with vocal fatigue (r = 0.23, p = 0.0015). Fifty-two percent of participants reported singing too softly for blending, yet the relationship between reports of this behavior and vocal fatigue was not significant (r = 0.13, p = 0.0666). 

The majority of participants (81%) reported feeling vocally warmed up before choir 

rehearsals and concerts (X2(1, N=196) =75), p< 0.0001). However, the relationship between singers that reported feeling warmed up and reported vocal fatigue was not significant (r = -0.13, p = 0.0795). 
(Insert Figure 1 here)
Suboptimal Singing and Wellbeing
Reports of suboptimal singing were moderately negatively correlated with choral singing wellbeing (r = -0.32, p < 0.0001, N=141). Figure 2 shows a scatterplot of this finding. Additionally, there was a moderate negative relationship between singers with a sense of wellbeing from choral singing and singers reporting vocal fatigue (r = -0.37, p<0.0001, N=141).  

(Insert Figure 2 here)
Choral Singing and Solo Singing 

Substantially more participants from this demographic preferred choir to solo singing (X2(1, N=196) =22.93, p < 0.0001). That is, 67.37% preferred choir singing, 19.47% preferred solo singing, and 13.16% enjoyed both styles.  
Results indicated that 50% of participants actually sing both choral and solo styles. Seventy-two percent of these participants purposefully used different singing technique for each style.  There was a relationship between singers that sing both solo and choral styles and singers that use different technique for each style (X2(1, N=196) =13.66, p = 0.0002,). 
Discussion
The purpose of this study was to identify relationships between typical suboptimal vocal behavior associated with choral singing, vocal fatigue, and choral-singing wellbeing. We hypothesized that such behavior would be associated with vocal fatigue and a reduced sense of choral singing wellbeing. Our hypotheses were supported by the following main findings: (1) reports of suboptimal vocal behaviors were moderately correlated with reported vocal fatigue, and (2) reports of suboptimal choral singing were moderately negatively correlated with a sense of singing-related wellbeing, while there was a moderate negative relationship between reports of vocal fatigue and wellbeing. 
Suboptimal Singing Behavior and Vocal Fatigue
As hypothesized, suboptimal singing behaviors associated with choral singing were moderately correlated with perceptions of vocal fatigue when these behaviors were combined in statistical analysis. However when analyzed individually, singing outside of one’s comfortable pitch range was most strongly associated with vocal fatigue, singing too loudly was only mildly associated with vocal fatigue, and the correlation with singing too quietly for blend was insignificant.  Thus, although modest, the expected relationship between singing outside of comfortable pitch and loudness range was confirmed. Associations between these behaviors and fatigue only explained twelve and five percent of the variance, respectively, suggesting that only a limited amount of variance was accounted for. The remaining variances could be explained by other unmeasured variables in the study, such as healthy singing technique, room acoustics in the rehearsal space, singer health, and vocal demands specific to the musical style.

The absence of a significant relationship between vocal fatigue and singing softly for blend is 

unexpected. Vocal complaints and concerns about blending may be specific or limited to the experience of trained classical soloists and are not necessarily representative of individuals with primarily choral experience throughout the lifespan5. Thus, choral blending may be experienced as more fatiguing for trained classical soloists than for amateur choral singers because of the divergent acoustical characteristics and objectives inherent to each task. Moreover, certain cultural singing traditions may cultivate the development of healthy choral blend via unique vocal function, such as minimal vibrato and maximal nasality (e.g. Bulgarian or Balkan singing). This factor would result in to divergent definitions of blend across the subject pool and contribute to the inconclusive data. Further study could explore blending strategies by singing tradition and singer training
Interestingly, subjects reported no correlation between “feeling warmed up” and reduced vocal fatigue.  It is possible that the amateur singers involved in this study did not have enough familiarity with their vocal mechanism to accurately determine when they were vocally “warmed up.” Alternatively, it is possible that the main cause of vocal fatigue is not, in fact, related to vocal WU, but rather to overtly problematic vocal behavior during choral singing itself in spite of WU. Although warming up is known to have positive effects on singing effort29,30, its relation to vocal fatigue may not be as strong as favorable vocal behavior (i.e. singing within one’s range with comfortable technique).  It is interesting to note that these results are consistent with previous investigations, which reported that WU exercises did not systematically mitigate vocal fatigue in untrained singers with reported symptoms of vocal fatigue14. Additional research is required before it is possible to draw definitive conclusions. 
Singing and Wellbeing
 Reported suboptimal singing was moderately negatively correlated with singing-related wellbeing. That is, inversely, participants who did not engage in suboptimal singing behavior experienced increased singing-related wellbeing. These findings support previous research, which indicate that choral singing increases positive wellbeing and describe the potential health benefits of singing. Though a number of recent studies have investigated the therapeutic effects of music, many have been focused on a wide range of patients, or concerned with only a few areas of impact. This study provides preliminary data on the attitudes of healthy singers. 

As expected, reported vocal fatigue and suboptimal singing behaviors were negatively correlated with singing-related wellbeing. This implies that wellbeing effects related to choir singing may be restricted by vocal health. Thus, suboptimal singing behaviors and laryngeal status should be considered when investigating singing-related wellbeing. 
As correlations between vocal behavior, fatigue and singing-related wellbeing were modest, (explaining respectively twelve and fourteen percent of the variance), wellbeing may also be influenced by variables not measured in this study such as affinity for the choral director, musical style preference, and the quality of the relationship with members of the choir. 

Choral Singing and Solo Singing
As stated, this population of amateur choral singers preferred choral singing to solo singing (67%). A small but significant proportion of participants who engaged in both choral and solo singing reported using different vocal techniques. This finding is consistent with extant pedagogical literature that promotes different technique for each task3,4,5. The difference in technique can be explained by the differential acoustical demands of each task, with solo singing 

requiring unique voice quality and timbre to promote individuality, and choral singing requiring the opposite. 
Unfortunately, due in part to the small population of solo singers within the subject pool, it was not possible to use questionnaire data to analyze the relationship between solo singers and sense of choral singing wellbeing. As choral singing frequently requires altering voice quality used for solo singing, there is reason to suggest that solo singers would experience a decreased sense of singing-related wellbeing in the choral setting. Further study is needed to examine solo singers’ sense of wellbeing in the choral setting.
Limitations

This study is limited in several ways. First, psychometrics for the questionnaire are under development and could undergo further validity and reliability testing, as well as improvement of wording.  Examination of the relationship between one aspect of wellbeing (rejuvenation/ relaxing) was limited by 50 data points due to these developmental issues. Although open-ended questions regarding topics such as specific vocal WU and choir style were included in the study (questions 7 and 18), responses were unspecific and proved impossible to analyze due in-part to limited space on the questionnaire form. 
Second, findings were reliant on participant awareness of their own voice production and therefore do not allow a complete objective view of the relationships examined in this study. For example, the presence of a relationship between vocal warm-ups and vocal fatigue may be obscured by possible limited participant awareness. It is unknown if the participants have experienced a comparable or definable feeling of warmed-up, effortless voice production, thus it is unknown whether participants could accurately comment on 

the experience. The presence of suboptimal vocal behaviors or vocal health could not be verified as voice evaluation was not completed. 
Third, the large heterogeneity of subjects included in this study, namely, an international population of amateur singers aged 10 to 70, presents some potential limitations. At either end of this age spectrum, there are myriad reasons why singers would prefer choral singing to solo singing. For instance, the youngest singers included in this study may have little opportunity for solo performance, while the older singers may no longer be vocally able to qualifying for solo performance. Additionally, criteria for evaluation of potential suboptimal choral singing behaviors (extremes of range, dynamics, and voice quality) are based on the standards of ideal choral sound prevalent in the American choral tradition. However, the demographic of subjects encompasses amateur singers from as many as 64 countries. It is possible that the tradition of choral sound ideal in some countries may be very different from one deemed suitable in the American choral tradition. Furthermore, heterogeneity of participants may have increased noise and reduced strength of correlations in this study’s significant findings. 
Lastly, cool downs were not included in the scope of this study, although there is evidence to suggest their protective benefit on vocal health.
Directions for Further Research 
This study reports the perceptions and experiences of primarily amateur choral singers. The findings provide preliminary evidence to suggest that individuals who prefer solo singing, such as professional solo singers, may experience choral singing differently.  For example, professional singers might better be able to determine their perceptions on choral singing, such 

as effects of vocal WU. It is also likely that professional singers perform the unique vocal demands associated with choral singing more frequently and with increased demands (i.e. higher dynamic levels, straight tone over longer periods of time). If suboptimal singing behavior affects singing-related wellbeing, further study is needed to examine the benefits of choral singing under the increased demands of a professional choir setting.

Recent investigations in the field of public health have worked to define a conceptual model of “wellbeing”31. Separate studies have examined this construct in relation to choral singing1,20,21,23-25. The present study identifies several factors that may affect such wellbeing. Future research may identify additional determinants of choral singing wellbeing, which could eventually result in a comprehensive model that could predict who may benefit from choral singing and describe the necessary conditions for this benefit to occur. Such work has the potential to further describe the therapeutic effects of choral singing.
Conclusion
This study represents a self-reported analysis of vocal health issues related to choral singing and reveals relationships between healthy choral singing and good wellbeing. Suboptimal choral singing behaviors may result in vocal fatigue that will negatively affect choral singing wellbeing, and should therefore be considered when examining the effect of choral singing on singing-related wellbeing and health. Future research will compare the amateurs’ perceptions of choral singing with perceptions from professional singers and will look at determinants of choral singing wellbeing.
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1.   Age:     2.  Gender (circle one):                      Male        Female  3 .  Are you a participating singer in World Choir  Games?               Yes             No  4 . What is your nationality?      

5 . Do you sing professionally?               Yes        No    6 . What is your voice type (e.g. soprano, tenor)?  7 . What is your Choir’s style (e.g. Classical,   contemporary)?    

8 . How many hours do you sing in a  normal week?    9 . How many years (if any) have  you had formal  singing training?  10 . How many years have you sung in  choirs?  

11 .  Do you have medical issues  that affect your voice (e.g.  allergies)?             Yes          No     12.  If yes, what?  13 . Have you ever experienced a voice problem?         Yes              No     14.  If yes, how often per year?          15 . Have you ever seen an ear - nose - throat  physician for your voice?             Yes         No     16.  If yes, what was the diagnosis?  

17 . Have you seen a speech - language pathologist for your voi ce?                          Yes      No  18 . What warm - ups (if any) do you do before  rehearsals  (scales, vocalization s, lip   trills, glides,  humming, etc. )?    19 . Do you teach singing lessons?                            Yes        No  

20 . Do you sing solo ?           Yes     No   21.  If yes, how often ?  22 . Is your technique in choir different from solo  performance?                   Yes      No    23 .  Which do you prefer?                 Choir      Solo  

 Strongly  Agree  Agree  Neutral  Disagree  Strongly  Disagree  

24.  My  choir director always leads warm - ups at the beginning  of rehearsals.       

25.  My choir director always leads warm - ups before  performances.       

26.  I am vocally warmed - up before choir rehearsals.        

27.  I am vocally warmed - up before choir  performances.       

28.  My voice is often tired after singing with the choir.       

29.  I am often asked to sing a part outside of what I would  consider my voice type in choir.        

30.  Choir rehearsals physically fatigue or drain me.       

31.  I am  often asked to sing louder than I normally would in  choir.       

32.  I am often asked to sing outside of my comfortable pitch  range in choir.       

33.  Singing in choir is relaxing and helps me deal with stress.       

34.  I often feel that I need to carry  my section in choir.       

35.  Choir positively affects my quality of life.       

36.  Singing a straight tone (instead of vibrato) in choir is  vocally fatiguing.       

37.  I often sing quieter than I normally would to blend in with  the choir.        


Appendix A: Questionnaire








		1. Age:



2. Gender (circle one):      

           Male        Female

		3. Are you a participating singer in World Choir Games?

           Yes             No

		4. What is your nationality?







		5. Do you sing professionally? 

         Yes        No



		6. What is your voice type (e.g. soprano, tenor)?

		7. What is your Choir’s style (e.g. Classical, contemporary)?  



		8. How many hours do you sing in a normal week?



		9. How many years (if any) have you had formal singing training?

		10. How many years have you sung in choirs?



		11.  Do you have medical issues that affect your voice (e.g. allergies)?

         Yes          No



12. If yes, what?

		13. Have you ever experienced a voice problem?

     Yes              No



14. If yes, how often per year?        

		15. Have you ever seen an ear-nose-throat physician for your voice?

         Yes         No



16. If yes, what was the diagnosis?



		17. Have you seen a speech-language pathologist for your voice?  

      

           Yes      No

		18. What warm-ups (if any) do you do before rehearsals (scales, vocalizations, lip trills, glides, humming, etc.)?
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		19. Do you teach singing lessons?

          

           Yes        No



		20. Do you sing solo?

       Yes     No

21. If yes, how often?

		22. Is your technique in choir different from solo performance? 

              Yes      No



		23. Which do you prefer?

            Choir      Solo







		

		Strongly Agree

		Agree

		Neutral

		Disagree

		Strongly Disagree



		24. My choir director always leads warm-ups at the beginning of rehearsals.

		

		

		

		

		



		25. My choir director always leads warm-ups before performances.

		

		

		

		

		



		26. I am vocally warmed-up before choir rehearsals. 

		

		

		

		

		



		27. I am vocally warmed-up before choir performances.

		

		

		

		

		



		28. My voice is often tired after singing with the choir.

		

		

		

		

		



		29. I am often asked to sing a part outside of what I would consider my voice type in choir. 

		

		

		

		

		



		30. Choir rehearsals physically fatigue or drain me.

		

		

		

		

		



		31. I am often asked to sing louder than I normally would in choir.

		

		

		

		

		



		32. I am often asked to sing outside of my comfortable pitch range in choir.

		

		

		

		

		



		33. Singing in choir is relaxing and helps me deal with stress.

		

		

		

		

		



		34. I often feel that I need to carry my section in choir.

		

		

		

		

		



		35. Choir positively affects my quality of life.

		

		

		

		

		



		36. Singing a straight tone (instead of vibrato) in choir is vocally fatiguing.

		

		

		

		

		



		37. I often sing quieter than I normally would to blend in with the choir. 

		

		

		

		

		








