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ABSTRACT 

Playing-related musculoskeletal disorders inhibit musicians from playing at a 

level to which they are accustomed. Music performance occurs at submaximal physical 

activity levels, but musculoskeletal injury can happen at any age or experience level. 

Physical conditioning as a measure to prevent injuries is unstandardized. College 

marching band members are a subgroup of performing artists that lack attention, 

despite the high prevalence of musculoskeletal injury. Prevention-programs musicians 

have not included marching musicians and did not seek to predict the use of predictive 

exercise, only symptoms were tracked studied. Therefore, the purpose of this study was 

to develop and validate a theory of planned behavior-based questionnaire to predict the 

use of preventive exercises to prevent playing-related musculoskeletal disorders. The 

Playing-Related Musculoskeletal Disorder Care Questionnaire, a 34-item questionnaire 

was constructed following an elicitation study of former marching band members (N = 

12). An expert panel (N = 4) determined the face and content validity of the 

questionnaire and its reliability determined by test-retest (N = 22). Only the perceived 

behavioral control construct (rs = 0.828, p < .01) was found to be reliable. However, the 

internal consistency, assessed using Cronbach’s alpha, was shown to be moderately-

adequate high11. Lastly, structural equation modeling via confirmatory factor analysis 

maximum likelihood method specified the interplay between the measurement model 

and the structural model. Thus, the relationship between the TPB constructs (attitude 

toward the behavior, subjective norms, and perceived behavioral control) and 
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behavioral intention was non-significant despite adequate model fit (𝜒𝜒P

2 = 134.175, df = 

74, p = .000; KA = 1.8; GFI = .891; NFI = .915; RMSEA = .073). Findings from the 

present research showed the Playing-Related Musculoskeletal Disorder Care 

Questionnaire to be reliable, but not valid. However, the rigorous methodological 

approach emphasized (1) the uniqueness of the population, (2) highlights the critical 

elements that drive individual beliefs, and (3) provide strategies for improving health 

outcomes. 
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CHAPTER 1 
 

INTRODUCTION 
  
 In 2013, personal injury costs in the United States soared to over $671 billion, 

with non-fatal mechanisms attributing to more than half of the financial burden.2 Days 

away from work due to musculoskeletal disorder are 34 per 10,000 persons.3,4 The U.S. 

Department of Labor reports days away from work due to musculoskeletal disorders 

increase with age; rising from 75,000 for adults aged 20-24 to 300,000 for adults aged 

45-54.4 The Centers for Disease Control and Prevention reports similar findings 

regarding absenteeism due to activity limitations.5 Time lost from employment costs an 

average of $4,996 per person.6 Although transportation and warehouse workers are 

more than twice as likely to sustain non-fatal musculoskeletal disorders,4 those 

employed in the service-providing sector are also at risk.      

 More than 600,000 Americans are employed as musicians (instrumentalists, 

singers, directors and composers).7,8 Unlike laborers of freight, stock and other 

materials, occupations in music are not inherently ‘risky.’ The job description does not 

warn against fatalities, fall risks or dangerous material handling. In fact, none of the 

settings in which musicians are employed is characterized dangerous.9 Nevertheless, 

the threat is significant due to the physiological, psychological and environmental 

demands unique to instrumentalists.10 For instance, muscle recruitment is 

comprehensive: large postural muscles stabilize the body and instrument weight while 
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smaller intrinsic muscles manipulate the instrument to produce sound.11 For marching 

musicians, additional strain occurs secondary to choreography.12,13 The repetitiveness 

subjects muscle, ligament, nerve, bone and cartilage to damage.11 Biological risk factors 

include age,14 gender,15-18 body mass index,14 hypermobility14,19 and fitness level.16,17,20 

Environmental risk factors include years of experience,17 rapid increase in practice 

hours,16,17,21,22 insufficient breaks,22-24 long practice hours,21-24 improper technique21 and 

awkward postures secondary to instrument type.16,20,22,25,26 The somatization of 

musculoskeletal pain also accompanies psychological stress.17,27,28  

Unhealthy habits and practices embed themselves early in a musician’s career 

compounding the issue.20,29,30 Most professional musicians only have a high-school 

level understanding of the human body.31 Thus, their education in how to cope with 

musculoskeletal pain is subjective by the individual.32,33 Other barriers to personal 

health among musicians include medical distrust,26,34 embarrassment35 and concerns 

about job security16,34-36; or reliance on self-medicating strategies such as alcohol37 or 

prescription drug use.32,37   

Marching Musicians 

 Presently, 27,000 students are participating in collegiate marching bands across 

the country.12 Uniquely set apart from traditional musicians, marching band member’s 

focus on both corporate sound and precise choreography. These students volunteer 

time out of their schedules and respective majors to perform. The choreography is 

broken down into movement directions. Motion in each direction is referred to as a 

separate drill set. Drill sets vary by song selection, tempo (eight steps per 5 yards) and 

the allotted performance time. Tunes are broken down into phrases; those phrases 
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determine the number of drill sets. The result is an amorphous cluster of musicians 

contracting and expanding within a 100-yard frame, with live musical accompaniment. 

These groups represent the pageantry surrounding American football, beginning in 

middle school and ending in college.  

 The physiological load is evident.12,13 Marching around grass or asphalt with an 

instrument as heavy as 45 pounds38 at paces of 135 steps per minute or higher39 is 

exhausting.40 Especially considering these musicians spend a combination of playing 

and marching for 12 hours per day during preseason practices.41 However, despite the 

measured paces, continuously changing drill sets and respiratory control necessary for 

instrument play, the fitness levels of marching musicians are variable.39,42,43   

In 2005, ESPN 2 produced a short video illustrating the physiological demands of 

a single drum corps member.44 During the rehearsal time, the participants’ heart rate 

mirrored that of a track athlete competing in the 400- and 800-meter dash. Moreover, 

oxygen intake was 13 times greater while performing; such levels parallel career 

marathon runners.41 The results suggest marchers are an athletic population, albeit 

nontraditional.   

 Band conditioning. “Fit to March” was one of the first publications promoting 

band shape.45 Written by a high school band director, it provided readers with stretches 

and exercises to stimulate and maintain good marching and playing technique.45 Later, 

Hartsell & Tata10 advocated for improved conditioning among musicians, suggesting 

their fitness level should be similar to other active populations. They argue, “One must 

be in shape to play, not play oneself into shape.”10  
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Conversely, little evidence exists on how marching musicians are preventing 

musculoskeletal injury through physical conditioning. Beckett12 reported a significant 

relationship between playing-related injuries with a five-minute strengthening and 

flexibility program but did not provide details. Other researchers questioned musicians 

about their physical fitness,16,17,46,47 but were no more illustrative. Based on the lack of 

information in the current literature, if marching band members are engaging in any form 

of physical activity to prevent musculoskeletal injury it is subjective by the 

organization.40,48-51  

Defining Playing-Related Musculoskeletal Disorders  

The presence of a playing-related musculoskeletal disorder (PRMD) is the result 

of a synergistic effect between the physicality of music play and poor health behaviors. 

PRMDs involve pain, weakness, lack of control, numbness, tingling33 or other interfering 

symptoms inhibiting an ability to play at an accustomed level.33 Such injuries are as 

much a part of the band culture as the pageantry, and ultimately limit performance time 

and playing quality.15,16,23,52-54  

Amateur and professional musicians suffer from high musculoskeletal injury 

rates, ranging from 56%33 to 88%.23 The nature and location of the injuries vary by body 

part and instrument type. Upper extremity pain is typical among woodwinds,55,43 

whereas jaw and shoulder injuries are more common in string and brass players.16 

Nevertheless, studies that demonstrate the commonality of upper extremity 

musculoskeletal pain (neck, shoulder, elbow or hand) among professional18,22,36,56 and 

amateur musicians14,23,24,57,58 alike.15,59,60 The added variable of marching, however, 

increases the risk for lower extremity injury.12,13  
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The aches, pains, neurological conditions and inflammatory responses that 

impede performance lack a uniform definition. Music-related injuries,61 playing-related 

health problems,21 playing-related problems62,63 and PRMDs25,33,64 are all terms within 

the literature used to label the physiological conditions. For this research, PRMD will be 

the singular term for orthopedic injuries with the capacity to diminish normal and 

dynamic function by causing undue pain or discomfort and affecting psychological 

processes.65 They are either acute or chronic and require some form of medical 

attention.65-67  

Framing the Problem      

College marching musicians are a category of performing artist. As such, 

assumptions must be made regarding their health behavior habits given the paucity of 

the literature in distinguishing collegiate marchers, music students and professional 

musicians. Traditional education routes through which the majority of musicians (at least 

those within the Western classical tradition) pass, often put little or no emphasis on care 

of the body, prevention of injury or psychological well-being.20,31 Thus, leaving artists 

open and susceptible to a lifetime of trauma.68-72 

Statement of the Problem 

 There are recommendations for prevention measures in this population16,17,36,47 

To date, a handful of published interventions exist for music students,30,71,73,74 but none 

exist on collegiate marchers. Consequences could lead to decreased performance time 

and reduced sound quality; as well as incurring personal injury cost and days away from 

work as professionals. Prevention-programs musicians have not included marching 

musicians and did not seek to predict the use of predictive exercise, only symptoms 
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were tracked studied. Therefore, the purpose of this study is to operationalize the 

constructs of the theory of planned behavior (TPB) to predict the intentions of college 

marching musicians to perform preventive exercises before instrument play. 

Significance of the Study 

The goal is to create a theory-based questionnaire that can serve as a needs 

assessment tool for programmers and interventionists to build and evaluate primary 

prevention programs. A rigorous methodology will facilitate the development and 

validation of a questionnaire using TPB. This research combines qualitative and 

quantitative methods to explore and predict the use of preventive exercises to prevent 

PRMDs. Beginning with a free-response survey to college marching band alumni; 

thematic responses will shape the formulation of questionnaire items. An expert panel 

and a convenience sample will determine its readability, validity and reliability. Lastly, 

confirmatory factor analysis will assess the modeling of the questionnaire against the 

predictability of TPB.  

Research Questions  

The following study has five research questions to predict the intentions of college 

marching musicians to perform preventive exercises before instrument play:  

1. What are college marchers’ underlying beliefs (within TPB constructs) about 

performing preventive exercises before instrument play? 

2. What is the relationship between attitude toward the behavior and behavioral 

intention to perform preventive exercises before each instrument play session?  

3. What is the relationship between subjective norms and behavioral intention to 

perform preventive exercises before each instrument play session? 
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4. What is the relationship between perceived behavioral control and behavioral 

intention to perform preventive exercises before each instrument play session?  

5. To what extent do the combined constructs of attitude toward the behavior, 

subjective norms and perceived behavioral control to predict behavioral intention 

toward performing preventive exercises before each instrument play session?  

Hypotheses  

The following series of hypotheses will test the individual exogenous variables 

(attitude toward the behavior, subjective norms and perceived behavioral control) on 

behavioral intention. Significance levels for all hypotheses will be set a priori at p < .05.  

1. H0: Attitudes toward the behavior will not have a significant relationship with 

behavioral intention to perform preventive exercises. 

HA: Attitudes toward the behavior will have a significant relationship with behavioral 

intention to perform preventive exercises. 

2. H0: Subjective norms will not have a significant relationship with behavioral intention 

to perform preventive exercises. 

HA: Subjective norms will have a significant relationship with behavioral intention to 

perform preventive exercises. 

3. H0: Perceived behavioral control toward the behavior will not have a significant 

relationship with behavioral intention to perform preventive exercises. 

HA: Perceived behavioral control toward the behavior will have a significant 

relationship with behavioral intention to perform preventive exercises. 
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Lastly, the exogenous (attitude toward the behavior, subjective norms, and perceived 

behavioral control) variables will be regressed onto behavioral intention to perform 

preventive exercises.  

4. H0: Attitudes toward the behavior (β1), subjective norms (β2) and perceived 

behavioral control (β3) combined will not significantly predict behavioral intention to 

perform preventive exercises.  

HA: Attitudes toward the behavior (β1), subjective norms (β2) and perceived 

behavioral control (β3) combined will significantly predict behavioral intention to 

perform preventive exercises.  

Limitations 

 There are several limitations associated with this study. First, the cross-

sectional nature of the design limits the ability to assess temporal relationships between 

variables. This was not a time series design; therefore, judgments cannot be made on 

changes to intention. Second, results are not generalizable to all collegiate marching 

musicians since participants will be recruited using convenience sampling. Moreover, 

training, recruiting and performance choreography varies by region13 and administrative 

desires.12,40,48-51  Third, data collected through self-reporting measures may produce 

skewed responses if questions are misinterpreted. Nevertheless, convenience samples 

and cross-sectional designs with self-reporting data collection techniques are often used 

in behavioral science research.  

 Next, the outcome of interest is behavioral intention, not the behavior itself. Thus, 

results are not generalizable beyond study participants. A fifth limitation is that TPB 

identifies intrapersonal influences better than interpersonal, economic and 
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environmental and policy factors.75 Therefore, generalizations regarding attitude toward 

the behavior, subjective norms and perceived behavioral control cannot be made from 

this study because only the proximal construct will be tested.  

Delimitations 

 Participants will be delimited to college students between the ages of 18-26 

years old who are active marching band members for their respective institutions during 

the 2016-2017 season.  

Assumptions 

 This study relies on the honesty of participant responses. To aid this, measures 

to protect confidentially will include using the band director to forward the recruitment 

email. Additionally, identifiable data will not be collected. Should the participant elect to 

withdraw, these features will continue. Furthermore, TPB assumes participants have the 

capacity for rational decision making.76 

Operational Definitions 

 Attitude towards the behavior. Identified as one of three distal constructs in the 

TPB, it is defined by the individuals favorable or unfavorable beliefs about the object of 

the attitude.77   

Average variance extracted. A measure of discriminate validity in structural 

equation modeling. Calculated by multiplying each factor loading by a power of two, 

adding them together and dividing by the number of factor loadings used.78 Inter-factor 

correlations below .85 indicates good discriminate validity.79 

Band conditioning. Alternatively, band shape.45 Identified as any form of 

physical activity incorporated into band rehearsals where the intended outcome of the 
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exercising is to improve performance quality. Either by improving lung capacity, 

musculoskeletal strength, or endurance. Examples include jogging, calisthenics and 

flexibility training.   

Behavioral intention. The mediating construct in the TPB.80,81 Its proximity to 

the health behavior of choice gives it a predictive quality that is stronger than attitude 

toward the behavior, subjective norms and perceived behavioral control; the three 

exogenic constructs.77 

Confirmatory factor analysis. Confirmatory factor analysis is a type of 

structural equation modeling designed to specify the interplay between the 

measurement model and a theoretical model. The measurement model represents the 

variables being tested and the theoretical model represents a previously established 

theory.  

Chi-squared goodness-of-fit. Used as a measure of model fit in structural 

equation modeling. Non-significance means no difference exists between the 

measurement and structural model.82,83 In addition, smaller, non-significant values are 

more reflective of observed variable relationships and thus, more parsimonious.84 

Factor analysis. Referred to the statistical analysis associated with structural 

equation modeling.  

Factor loading. Is an indicator of true common variance between the observed 

variables and the latent variables in a factor analysis. The larger the indicator the better 

correlation between the two.84,85  

Goodness-of-fit. Observes the population covariance in the event the 𝒳𝒳2 value 

is significant,86 as it does not depend solely on sample size for in its calculations.87  
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However, the model could be falsely rejected if subject to multivariate normality.84,86 

Values range between zero and one, values greater than or equal to .95 indicate a very 

good fit but those greater than .90 is accepted.88 

Kline’s alternative. An alternative to 𝒳𝒳2, in the event it is significant. It is a two-

step modeling process calculated between the 𝒳𝒳2 value and the degrees of freedom.79 

Values less than three indicate good model fit.88 

Normed fit index. This measure compares the 𝒳𝒳2  value of the measurement 

model to the 𝒳𝒳2  value of the null. Values range between zero and one, values greater 

than or equal to .95 indicate a very good fit but those greater than .90 is accepted.79 

 Perceived behavioral control. Identified as one of three distal constructs in the 

TPB, refers to the perceived ease or difficulty and compared against anticipated 

barriers.77 Additionally, these control beliefs manifest from second-hand knowledge, 

vicarious experiences and lived experiences.80,81,89  

Playing-related musculoskeletal disorders. Orthopedic injuries with the 

capacity to diminish normal and dynamic function by causing undue pain or discomfort 

and affecting psychological processes.65 They are either acute or chronic and require 

some form of medical attention.65-67  

Playing-related musculoskeletal disorder care questionnaire. The 

questionnaire that was developed, refined and validated in this research by authored 

researcher.  

Preventive exercises for marching musicians. Refers to any strengthening, 

conditioning, or flexibility training that is performed with the goal of preventing playing-

related musculoskeletal disorders.  
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Root mean squared error of approximation. Uses degrees of freedom to 

measure differences between observed and estimated covariance matrices82 A value of 

.05 indicates a close fit.84,90. However, report values up to .08 represent reasonable 

model fit.91  

Structural equation modeling. Is a multivariate statistical analysis that uses a 

combination of factor analysis and multiple regression to analyze the structural 

relationships between measured and latent variable.84  

Subjective norms. Also identified as one of three distal constructs in the TPB, it 

encompasses the perceived or real social pressures that motivate behavioral 

compliance.77 Such beliefs stem from the expectancies of referent others or 

groups.77,81,92 

Theory of planned behavior. Developed in the mid-1980s, theory of planned 

behavior explores and explains human behaviors through intention80 by emphasizing 

the relationship between perceived verses actual control.81 Its distal constructs include 

attitude toward the behavior, subjective norm and perceived behavioral control.93  

Theory of reasoned action. Developed in the late 1960’s,94 the theory of 

reasoned action uses the relationship between attitudes and subjective norms to 

understand intention and behavior.92,94 This theory, however, does not account for the 

degree to which the behavior in under the volitional control.95 

Volitional control. Defined as the cognitive process by which the individual 

chooses whether to engage in a health behavior. TRA assumes the behavior being 

studied is under full volitional control.96     
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CHAPTER 2 

LITERATURE REVIEW 

 Chapter one served as an introduction to the health concerns and behavioral 

habits unique to marching band musicians. This chapter will expand on those themes by 

providing an overview of the literature. A shared experience with playing-related 

musculoskeletal disorders (PRMD) exists despite musician age or education status, 

instrument type or performance setting. For many their quality of life and ability decline 

as experience increases because musculoskeletal pain is synonymous with music play. 

This chapter will elaborate on the use of the theory of planned behavior (TPB) and its 

proposed application to college marching musicians. Current practices for developing 

and validating a TPB-based questionnaire are also discussed.  

Pre-Established Physiological Misuse  

It takes thousands of training hours to become proficient in music.97 Sustained 

playing postures10,20-23,26 and infrequent breaks22,23 predispose the musculoskeletal 

system to breakdown.11,15 Whether the musician is as young as six98 or older than 

50,32,59,99 nearly 40 hours a week are spent practicing.73,100-102 Early onset 

musculoskeletal pain98,100 is ignored26 or avoided22,103 despite its disabling quality.102 

Wills and Cooper104 reported that most musicians are more concerned with personal 

achievement than their health. This obsessive behavior drives them to play through and 

beyond physical pain.11 The presence of a PRMD is usually recognized only after it 
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interferes with one’s playing ability35: suffusing a “no pain, no gain” attitude among 

musicians.16,98  

The common result is a dedication that is borderline obsessive.105 Coping 

mechanisms to mask the pain supplant personal care. Frequent self-medicating 

strategies include alcohol consumption37 or prescription drug use (legal and illegal).32,37 

Other attempts to divert musculoskeletal pain include stretching large muscle groups,70 

modifying playing technique,22,70 or reducing playing time.32,70 Yet, primary prevention to 

prevent musculoskeletal injury is underutilized.16,17,30,36,71,73,74,106  

Professional Level 

 The International Conference of Symphony and Opera Musicians commissioned 

the first large-scale epidemiological study of musicians’ health in 1986.107 More than 

2,000 instrumentalists were surveyed across 48 major symphony orchestras in the 

United States. Eighty-two percent experienced pain from at least one PRMD, with 36% 

suffering with four distinct problems. Among the participants, string instrumentalists had 

the highest prevalence rate of injury (84%).  

  Fotiadis et al16 found a similarly high injury rate among Greek professional 

musicians. Eighty-one percent reported experiencing at least one PRMD in their career. 

Distributions across the instrumentalists included 62.6% of string players 17% of 

woodwind players, 13.6% of brass players, 5.4% of percussionist and 1.4% of harp and 

piano performers were afflicted. These musicians did report engaging in physical 

activity, either swimming, walking, or home and gym workouts. The best predictors were 

age and hours of practice; increases in both lead to higher injury rates, specifically to 

the hand and wrist.16 



 

15 
 

 Paarup et al53 performed the most comprehensive examination of PRMD 

differences among gender, body regions and symptom duration. Authors reported year 

round musculoskeletal pain in 89% of the musicians: 97% of women and 83% of men, 

respectively. Other authors reported a similar trend,16,23,108 specifically to the neck and 

shoulder.16,108 Whether the symptomatology lasted 12 months or seven days, women 

were between 2.5 to 4.4 times more likely than men to sustain a PRMD to the upper 

extremity.   

 Chesky et al108 studied PRMDs suffered by brass instrumentalists (trumpet, 

trombone, French horn, low brass). Here, gender distributions varied based on 

instrument type, females being the minority in each instance. Similar to Paarup et al53 

higher injury rates among females were found. However, unlike previously mentioned 

studies, the magnitude of the PRMD injury rates was lower. For instance, 61% reported 

of neck pain in Paarup et al,53 whereas Chesky et al108 reported 15% in the same area. 

Also, Chesky et al108 reported 15%, and Leaver et al102 reported 24% of their 

participants had wrist pain.  

 Overall, the above studies had broad inclusion criteria. All participants regardless 

of age, experience level, preexisting condition or instrument type (except Chesky et 

al108) were accepted into the sample population. Doing so allowed for sample sizes as 

high as 2,212.107 It also highlighted the injury differences between genders and body 

regions.   

College Level  

The role music students have within an educational system differentiates them 

from working professionals.57 Spahn et al106 believes tertiary music training cripples 



 

16 
 

undergraduate performers due to the high prevalence of health-related problems, 68-

88%. Brandfonberner29 found 79% of current music students reported playing-related 

pain. Spahn109 found that 25% of new university music students experienced health 

problems as a result of their playing an instrument. Hartsell & Tata10 that undergraduate 

students to be proficient in more than one instrument and perform in a variety of 

settings, either for instructional or extracurricular purposes. Given the demands placed 

on students, their susceptibility to injury increases.106  

Fry15 evaluated 900 musicians between the ages of eight and 70 and found the 

distribution of injuries across instrument types to be 18.55% of keyboard players, 26.9% 

of woodwinds, 10.6% of brass, 4.2% of percussionist and 47.8% of string musicians. 

Pain in the spine (56.5%) was more prevalent than any other region of the upper arm. 

Symptoms were reported to last between one and five years (46%), less than a year 

(33%) and longer than five years (21%). Management varied from complete rest,15 the 

complete cessation of music play, to surgical interventions. The proportion of 

participants who attempted to control their symptoms with surgery, anti-inflammatory 

drugs or prescription drugs were less satisfied than those who managed with the radial 

rest.      

Similar to Fry,15 Larsson et al70 evaluated and interviewed 660 music students 

and faculty. PRMDs by instrument were 77.3% of string, 71.4% of woodwinds, 66.7% of 

percussion, 63.4% of keyboard and 59.6% of brass. The chief complaint was tightness 

(43%); followed by pain (37%), stiffness (29%), fatigue (25%) and weakness (15%). 

Here, management included temporarily stopping play (31%), technique modification 

(28%) and changing practice duration (24%). Some participants used anti-



 

17 
 

inflammatories (72%) to manage pain symptoms, but their effectiveness was 

unreported.   

Unlike the evaluative procedures in Fry15 and Larsson et al,70 Hartsell & Tata10 

conducted a retrospective study of college music students. The following body regions 

were reportedly afflicted; face and jaw (10.6%), spine (25.6%), shoulder (13.7%), elbow 

(21.8%), wrist and hand (40.5%). However, authors only had a 40.7% response rate 

and limited their sample to students with five or more years of musculoskeletal pain. 

The majority (77.3%) attempted to control their symptoms with a warm-up or a cool-

down, temporarily stopping play, applying heat or ice, changing postures, or using 

relaxation techniques. Each to no avail. If participants sought care from a physician 

(74.4%), the most frequent referral was to a physiotherapist (23.3%). However, more 

than half of those who sought medical care were disappointed with the encounter. 

Students felt the medical personnel were uninformed of their needs as musicians.10      

In a cross-sectional study by Guptill et al,14 similar distributions of 

musculoskeletal pain by instrument group were reported. Eighty-eight percent of 

percussionist complained of pain, following by woodwind (83.8%) and brass (85.7%) 

performers. However, string players had the highest frequency of injury, 100% of violin 

and viola performers (upper strings) and 77.8% of cello and bass (low string) 

performers. Here, a significant correlation between symptom improvement and 

satisfaction with care was found, regardless of the type of medical personnel. Authors 

attributed this to the inclusion of a Sports Medicine Clinic on campus, a resource not 

discussed in the previous studies.  
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Ackermann et al22 also conducted a cross-sectional study on college flutists. 

When questioned about their experiences with PRMDs, 95% reported musculoskeletal 

pain due to flute playing. Of those suffering, 63% had ongoing pain for more than three 

consecutive months. Only one of the 20 participants sought help from a medical 

professional. Most turned to their teachers for instruction on technique modification. 

Similar to Larsson et al,70 stretches, resting or anti-inflammatory medications were also 

used.  

In an epidemiological study by Ioannou & Altenmuller,3 90% of study participants 

complained of playing-related pain: 87.5% of strings, 90.9% of keyboard players, 87.5% 

of brass, 91.2% of woodwinds and 100% of percussion. Many the complaints were 

related to the axial skeleton; back (61%), neck (23%) and spine (36%). More than 50% 

suffered pain in the wrist and 30% in the shoulder. Here, authors disclosed the age of 

onset to be 15 years old, an element not previously investigated. Like the findings from 

Ackermann et al,22 participants preferred to seek help from their instructor, not medical 

personnel.    

Marching considerations. Unlike traditional instrumentalists, who assume a 

seated posture, marching band members not only play upright but perform precise 

choreography. Harmon110 illustrated the impact marching had on upper and lower 

extremities. After a 10-month season, 36% of members reported upper extremity pain, 

22% in the lower extremity and 58% in the back. Thirty percent did consult a medical 

professional but were more likely use an orthopedic brace to managing their injury.  

Mehler13 showed injury-specific data during a single band season; 83% of 

members sustained a PRMD during practice time and another 10% on game day. 
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Experience level and month also contributed to these percentages. First-year 

participants suffered more than 40% of the injuries, compared to the 16% among four-

year veterans. When evaluated within selected months, September accounted for 55% 

of the cumulative proportion, whereas 39% of the injuries occurred in the eight days pre-

season practice. 

Beckett12 surveyed 4,899 marching band and color guard members from 21 

institutions across the country. Here, members averaged two injuries a season and had 

approximately six years of marching experience. More than half the injuries occurred in 

the lower extremity, specifically ankle. However, 34% experienced musculoskeletal pain 

in multiple regions. Injury management included members decreasing their marching 

time or using orthopedic braces. Ninety-four percent reported using ice, prescription 

drugs, over-the-counter drugs and compression wraps to treat their injuries. Where 

Mehler13 cited more injuries in September, Becketts12 reported more in October. Mid-

season spikes in injury rates were hypothesized to be due to poor physical 

conditioning.12 Thus, the stress of instrument play on the musculoskeletal system11,71 

takes its toll halfway through the season.12  

Among the previously mention studies, aspects of physical activity to care for 

musculoskeletal injury were sparse. Fishbein et al107 reported 17% of professional 

musicians use of anaerobic exercise, whereas Fotiadis et al16 reported 54.8% 

participated in some form of athletic activity. As reported in Larsson et al70 music 

students stretched to ease pained muscles. However, in all cases, the care for the 

PRMDs was reactive. For instance, after the onset of symptoms anti-inflammatories or 

prescriptions drugs were taken.15,23,107,108 Technique modification was the most reported 
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form of management10,15,22; whether it was complete cessation,15,23 decreasing duration 

of play70 or modifying posture.22,108   

Within the context of the studies, the of prevalence data was not meant to be 

used to predict the likelihood of a problem developing.107 However, the continued 

presence of musculoskeletal pain suggests the risk persists regardless of age or 

experience level. Fotiadis et al16 reported previous musculoskeletal injury was a 

powerful predictor of re-injury. Older performers are mere survivors18 in their field. Thus, 

further investigations on the use of preventive exercises are defensible.16,108  

Sport of the Arts  

Similar to competitive athletes, musicians exhibit an inability to detach 

themselves from their work30,32,111  and perform despite physical discomfort.112,113 

Likewise, perceptions of self-worth, intelligence, humor, skill competence, appearance, 

parent relations, comradery and creativity are analogous between the two.114 

Physicality of marching. The act of playing music produces tension in the 

upper body and diaphragm.115,116 The extent of that tension depends on the weight of 

the instrument,12,13 illustrated in Table 2.1. Marching musicians withstand additional 

stresses due to the lower body requirements.13 Marching style varies by region, 

institutional tradition and preference of the director.12 For example, The University of 

Michigan utilizes a high-stepping marching technique,13  where the upper thigh lifts to 

approximately 90 degrees before the foot is lowered.38 Regardless, style, stride length 

and tempo influences heart rate, calorie expenditure and oxygen consumption.39,42 

Erdmann et al39 explored the metabolic equivalent of task (MET) among high school 

marchers (N = 15), adjusting for tempo and instrument weight. This five-part experiment 
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had participants walk on a treadmill through a variety of testing sequences; without 

instruments at 132 and 95 steps per minute; with instruments upright (but, not playing) 

at 75 and 95 steps per minute; and playing instruments at 132 steps per minute. 

Overall, group heart rate increased from 126 bpm to 160 bpm during the quicker pace 

while holding the instrument aloft. Mean energy expenditure for marching with 

instruments ranged between 3- to 6- METs. It increased with the higher tempo, 4.5-8.3 

MET. When treadmill marching was compared to parade performance, a paired t-test 

did not reveal a statistical significance difference between the biological markers. 

Therefore, authors concluded band adequately meets national physical activity 

standards.  

Contradicting these findings, Stand and Sommer42 monitored heart rates of 

college marchers (N = 16) for a 75-minute band practice. Participants were grouped 

based on instrument weight, greater than versus less than five pounds. Heart rate 

zones of the respective groups were matched to the Adult Activity Pyramid. The results 

found those playing the heaviest instruments spent an average of 7.7 minutes in the 

weight management zone and an average 1.8 minutes in the heart healthy zone. Those 

with the lighter instruments spent an average 4.4 minutes in the weight management 

zone and 3.9 minutes in the heart healthy zone. Neither group spent more than 10 of 

the 75-minute practice at a moderate activity intensity; thereby they did not meet the 30-

minute standard for daily physical activity at that same level.  

On the other hand, if activity requirements were measured against steps counted 

instead of heart rates, the requirements would be satisfied.43 In a typical day, the 

average number of steps taken by non-active persons is between 6,000 and 7,000. 
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Moderate levels of activity are associated with 3,000-4,000 steps taken in a 30-minute 

period. Therefore, to be considered physically active, 10,000 steps must be averaged in 

a day.117 Cowen43 tracked the number of steps taken by band members in a 2006 study. 

Table 2.1 
 
Instrument Specifications for Traditional Marching Band Ensembles a 

Woodwinds  Brass 

Clarinets 2 lbs. 
 

 
Trumpet 3 lbs.  

Piccolo .5-1 lbs. 
 

 Mellophone 4 lbs. 
 

Saxophone: 
Alto 

Baritone 
Tenor 

 
3-4 lbs. 
15 lbs. 
8 lbs. 

 

 

Trombone 2.5 lbs. 
 

   

Baritone 6 lbs. 
 

   
    

Battery  

Snare 
drums 

10-30 
lbs.  

 
Tuba 15 lbs. 

 

Tenor 
drums 

10-30 
lbs. 

 

    
Front Ensemble 
Non-marching instruments; varies based on 
organization. 

 
 
   

Bass drums 15-45 
lbs.  

    

Cymbals 5-18 
lbs.  

    

Abbreviation: lbs., pounds 
a Data adapted from  Moffit et al38 
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On a game day, all members were recorded taking a least 13,000 steps, placing them 

above the norm.  

The risks to marchers’ musculoskeletal health would be justified if the inherent 

risks could be explained away based on its intensity. However, marching band is not a 

qualified activity to meet the American College of Sports Medicines’ recommendations 

for adult cardiorespiratory exercises needs.42,118 Yet, it is an appropriate substitution for 

physical education among elementary and secondary schools119 which begs the 

question of how band members sufficiently condition themselves for the physiological 

demands.   

Band conditioning. Various manuals and guides on marching bands offer 

instructions for beginning, training and maintaining such a group.115,116,120,121 Body 

shape and posture are only mentioned about playing technique when practicing and 

performing.98,116,103,104 Traditional warm-up activities, excluding instrument play, may 

include a few minutes of block marching to prepare members for synchronization.36,41 

However, all resources, from 1953121 to 2015,116 lack illustrations and recommendations 

for physical conditioning specific to marching musicians.  

Band conditioning or band shape45 is the inclusion of any form of physical activity 

into practice time or recommended as a pre-requisite before the start of the season. 

This concept is of this researchers’ own design; based on clinical experience and 

unpublished on the subject. What evidence there is for band specific conditioning is 

either unpublished,48,122,123 conditional based on institution123-125 or at band directors 

discretion.40,48-51,126 Outcome-based studies are not currently conducted on band health. 

However, they are found in university and professional settings.  
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Interventions 

Musculoskeletal injury prevention programs appeared to have been based on the 

assumption of overuse, misuse, inadequate conditioning and mental stress.127 Most 

authors modeled intervention curricula on previous prevalence studies or 

recommendations found within published works.30,31,71,73,74,128 Regardless, attempts 

have been made at colleges and within orchestras to improve musculoskeletal health.  

Institutional programs. In a randomized control trial, undergraduate music 

students (N = 180) participated in a yearlong injury prevention course.73 Learning 

objectives for the experiment group (N = 90) focused on flexibility, warm-up exercises 

and postural awareness. The control group did not participate, nor were they given an 

alternative program. Both were surveyed three times, pretest, mid-year and posttest. 

Complaints of muscle pain, fatigue and stiffness which dropped by 77% in the 

experimentally group. In addition, the experimental group preferred the warm-up and 

flexibility components. However, the attrition rate was 77%; skewing the 

generalizability.73  

Zander et al30 used a one group pre-posttest design to evaluate their injury 

prevention curriculum. This 8-week course assessed the active health behaviors30 of the 

participants (N = 247) at baseline, post-intervention and a 1-year follow-up. Medical 

students (N = 103) served as the comparison group. Examples of course content 

included instrument-specific risk factors, physiology of music play, stress management, 

warm-up and cool-down exercises. Participants were also provided with information on 

general health issues. Authors used the following instruments to assess and evaluate 

the outcomes: Kiel Modifications-Sensitive Symptom List, the Giessen Symptom 
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Questionnaire and the Epidemiological Questionnaire for Musicians. However, 

improvements to health behavior habits and PRMDs were not statistically significant 

after the course.   

Spahn et al74 utilized a matched pair design to evaluate learning and behavioral 

objectives concerning psychological and physiological health.74 Course curricula closely 

resembled that of Zander et al,30 but with more emphasis on individual and group 

learning. However, unlike Zander et al30 who use PRMDs as a program outcome, 

Spahn et al74 used pain quantity and quality. Participation bias skewed the resulting 

reduction in painful symptoms because most the sample has preexisting conditions. In 

regards to psychological health, statistically significant improvements in stress-related 

coping skills (p = 0.001) were reported.   

Comparatively, Barton & Feinberg71 found a decrease in PRMD severity with 

their quasi-experimental study on college freshman music majors (N = 26). Their 8-

week program included content regarding common injuries, risk factors, diet, nutrition, 

physical activity, emotional health and PRMD prevention strategies. After the posttest 

(course conclusion), participants ignoring their playing posture dropped from 42% to 

22%. Gains in knowledge improved but were poorly retained.  

In conclusion, similar course material30,73,74 and assessment measures30,74 were 

used; however, duration and study characteristics varied. For instance, only López and 

Martinez73 used a randomized control trial; Barton and Feinberg71 performed a quasi- 

experimental study; Zander et al30 and Spahn et al74 had a one group pretest-posttest 

design. Replicating these studies is hindered by the above comparisons. Moreover, 

each study developed a course agenda unique to their respective institutions. Thus, 
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explaining the different 8-week,30,71 17-week74 or 12 months73 durations. The 

intervention effects proved to be more useful for coping skills30,74 than decreasing the 

presence of PRMDs. Improvements in knowledge of health promotional activities were 

achieved after post testing.71,73 However, retention was poor37 and this suggests further 

investigation is needed.  

Professional setting interventions. De Greef et al128 implemented a 15-week 

exercise therapy program called The Groningen Exercise Therapy for Symphony 

Orchestra Musicians. In a randomized control trial, the treatment group (N = 17) 

underwent a functional movement screening to improve instrument handling and 

general physical health. The four-phase program accomplished this through warm-ups, 

general exercises (mobility, strength, and conditioning), instrument specific workouts 

and a cool-down. The results found the program had a positive effect injury rates and 

improved confidence (p = .04).  

Khalsa and Cope129  evaluated the use of yoga in an 8-week summer music 

fellowship. The intervention group (N = 10) received daily professional yoga instruction, 

as well as regular meditation. In addition, a weekly seminar provided participants with 

an opportunity to discuss perceived challenges with their yoga practice and the 

demands of the fellowship. From post-intervention assessments, greater gains in the 

participants sense of control129 when compared to the control group (N = 10). However, 

there were no observed changes in perceived physical exertion or injury severity.  

 Chan et al47 tested the efficacy of exercise to improve physical fitness and 

decrease PRMD risk. Participants from across eight Australian orchestras (N = 144) 

received a home exercise program on digital video discs.  The 40-minute program was 
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performed twice a week for 12-weeks. All participants reported moderate increases in 

postural muscle strength, commenting on their perceived comfort with instrument play. 

Authors also reported statistical significance between PRMD frequency and pain 

severity (p < .01). 

 Brandfonbrener31 reported a reduction of injuries among professional symphony 

players using a primary prevention intervention. Among the six participating orchestras, 

three served as the control and three as the experimental group. The yearlong program 

began with lectures on anatomy, physiology and psychology. Following this, participants 

received a supervised practice on strength and flexibility exercises. Throughout the 

program, questionnaires were delivered at pretest, six months and posttest. The results 

revealed higher satisfaction with the flexibility exercises than the strengthening ones. 

This outcome contradicts Chan et al,47 whose participants’ enjoyed the strength 

program. The reason for this difference could be due to the program. For instance, 

Brandfonbrener31 lectured on the importance of the exercises once: whereas the 

tailored messages in Chan et al47 were repeated with each session.  

 In conclusion, each program reported some positive finding. Both Chan et al47 

and de Greef et al128 reported a decrease in PRMD frequency. Brandfonbrener31 

reported improved flexibility training. Lastly, Khalsa & Cope129 were successful in 

modifying attitudes toward performance. However, de Greef et al128 did not have the 

same problems with attrition and compliance as the other authors. Suggesting better 

outcomes and satisfaction accompany tailored programs.17,130  

 

 



 

28 
 

Theory Justification  

 Theory of Reasoned Action. Developed in the late 1960’s,94 the theory of 

reasoned action (TRA) uses the relationship between attitudes and subjective norms to 

understand intention and behavior.92,94 Attitudes toward the behavior refers to 

judgments made when considering the adoption or performance of a health 

behavior.77,89 Individualistic reactions to social pressures and relations are central to the 

subjective norms construct.77 Seen in Figure 2.1, the central determinant of behavior is 

intention; specifically, an individual’s intention to perform a given health behavior. 

Attitude toward the behavior and subjective norms are the primary antecedents of 

behavioral intention.92,94,96 However, TRA does not account for the degree to which the 

behavior in under the volitional control.95 Volitional control is defined as the cognitive 

process by which the individual chooses whether to engage in a health behavior. TRA 

assumes the behavior being studied is under full volitional control.96     

Theory of Planned Behavior. Developed in the mid-1980s,80,89,131 TPB also 

explores and explains human behaviors through intention80 by emphasizing the 

relationship between perceived verses actual control.81 This is an important distinction 

from Ajzens’ and Fishbeins’92 preceding model, TRA. Both TRA and TPB identify 

individual-level attitude toward the behavior and subjective norms as predictors of 

behavioral intention. However, TPB goes beyond the main theoretical constructs of TRA 

by including perceived behavioral control. Ajzen80,81 notes behaviors are more 

predictable when the value of the internal factors (i.e. ability, skill, and information)81 and 

external factors (i.e. money, resources, and time)89 are considered.80,81   
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Figure 2.1. Theory of Planned Behavior81 and Theory of Reasoned Action.94* 
*Note: Theory of Reasoned shown in upper white portion; entire figure shows the Theory of Planned 
Behavior. 

 

Seen in Figure 2.1, TPB recognizes behavioral intention as the mediator to an 

individual’s attitude toward the behavior, subjective norms and perceived behavioral 

control to predict an anticipated behavior.81,89,92,132 The definition of attitude toward the 

behavior and subjective norms is the same here as it is for TPB. The additional 

perceived behavioral control construct refers to the perceived ease or difficulty in which 

a health behavior can be achieved.77 These beliefs manifest from second-hand 

knowledge, vicarious experiences and lived experiences.80,81,89  Such influences are 

evaluated by the individual for perceived ease or difficulty and compared against 

anticipated barriers, obstacles or other impediments.77  

The proximal determinant of behavior is a person’s intention. Mediated through 

attitude toward the behavior, subjective norms and perceived behavioral control, 

intentions refer to the guidelines people give themselves to behave in certain way.133 

Influences that disrupt or discourage the decisional balance associated with the 

BehaviorBehavioral 
Intention

Attitude Toward the 
Behavior

Subjective Norms

Perceived 
Behavioral Control
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construct are subject to the aforementioned distal constructs. Intentions, then, culminate 

as the individual reasons through what they can or cannot do based on environment or 

efficacy.134 

Leisure time and exercise intention. Musical warm-ups, such as playing scales 

to loosen up fingers and lungs, exist already within the culture.98,116,103,104 Adding a short 

bout of conditioning would elongate this pre-established routine. There is a history of 

physical activity behavior modification using TPB.132,135-137 More recently, however, it 

has branched into leisure studies to understand potential barriers to physical 

activity.93,135,138 Predicting the use of band preventive exercises to prevent PRMDs 

aligns with both of the applications of TPB mentioned above. Thus, exploring leisure 

time behaviors will provide insight into how young adults spend their time; and the 

challenges associated with altering those activities.  

To predict exercise intention among college students, Rhodes & Courneya136 

used the American College of Sports Medicine’s recommendations for adult physical 

activity as their study outcome. A survey using guidelines by Ajzen139 served to collect 

the desired data. The affective attitude toward the behavior (enjoyable–unenjoyable, 

interesting–boring, relaxing–stressful) mean scores were less than the instrumental 

attitude toward the behavior (useful–useless, wise–foolish and beneficial–harmful), 4.78 

and 5.96 respectively. The results suggest participants have a full understanding of the 

benefits associated with physical activity. Therefore, authors concluded minimal 

programming would produce a greater effect. 

Rhodes and Blanchard135 compared sedentary leisure time activities between 

community members and undergraduate students. Authors believed TV viewing, 
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computer use, sedentary hobbies and sedentary socializing habits would increase the 

variance explained by intentions and behavior. Using a cross-sectional design, 

randomized telephone recruiting captured participants from the community (N = 206), 

while undergraduate participants (N = 175) volunteered. In addition to the Godin 

Leisure-Time Exercise Questionnaire, a TPB survey was also administered. In 

conclusion, all TPB constructs correlated with physical activity intention (r = .22 to .65), 

but only physical activity behavior correlated with physical activity motivation. 

Regression analyses confirmed relationships between attitude toward the behavior, 

perceived behavioral control and intentions regarding physical activity population. 

However, no statistical significance or correlation occurred between sedentary 

intentions and physical activity intentions.  

In a follow-up study, Rhodes & Dean140 built upon the analyses collected and 

conducted in Rhodes & Blanchard.135 Here, authors assessed intention toward leisure-

time activities from the community and undergraduate population. Results varied among 

the participants; but, overall, intentions to be sedentary explained more of the variance 

than intentions to be physical activity, 26% versus 17%. In the community, attitude 

toward the behavior and subjective norms predicted television viewing and socializing 

on the phone. In regards to sedentary hobbies (i.e. listening to music), attitude toward 

the behavior and perceived behavioral control were more predictive. Undergraduates, in 

general, relied on attitude-behavior relationships more than subjective norms. The 

across-the-board correlates concerning sedentary activities rationalize the use of TPB in 

investigating sedentary behavior.  
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De Bruijn & Rhodes141 conducted a cross-sectional study on intention and habit 

strength among Scandinavian undergraduates. Using the International Physical Activity 

Questionnaire, Self-Reported Habit Index and a TPB survey only 10% of participants 

met public health guidelines for physical activity.  However, a positive trend followed 

attitude toward the behavior and previous exercise participation; the combination led to 

improved habit strength.  

At the turn of the decade, Ajzen142 published a body of work confronting the 

criticisms surrounding TPB and its influence in predicting behavior. The conclusion 

solidified attitude toward the behavior, subjective norms and perceived behavioral 

control as stable determinants of actual and predicted behavior. Moreover, the 

spontaneity of habitual behavior is attributable to the reasoned action processes 

characteristic of perceived behavioral control.  

In conclusion, the wide range of applications for TPB encourages the expansion 

of its boundaries.142 Introducing it into musical populations’ could improve the 

identification of health behavior determinants unique to these performers. Asking 

college marching musicians to perform preventive exercises before instrument play 

could impose on their leisure time.   

Questionnaire development. Francis et al143 established the framework for 

developing a TPB-based questionnaire. A Google Scholar search produced more than 

370 authors referring to the authors recommendations. Examples include sexually 

transmitted infections,144 technology use by teachers,105 antibiotic use for infections143 

and management of diabetic populations.145,146 Using the same search engine and 

strategy, conceptual and methodological considerations for developing a TPB-based 
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questionnaire by Ajzen139 has been utilized in 1,888 publications. Topic areas include, 

but are not limited to, alcohol consumption behaviors,147,148 physical activity 

beliefs,149,150 sun protection151 and fruit and vegetable consumption.152  

The stages of developing a TPB questionnaire begins with conducting an 

elicitation study.143 This qualitative approach elicits commonly held attitude toward the 

behavior, subjective norms and perceived behavioral controls from the target 

population. The data are acquired through focus groups, one-on-one interviews or from 

free-response questions.153 Common response themes then guide the formation of 

“indirect (base-belief) measures for all predictor constructs in the TPB model.”143 To 

illustrate, Mulero-Portela et al154 developed a questionnaire to assess the determinants 

of exercise among Puerto Rican breast cancer survivors. Semi-structured interviews (N 

= 43) produced themes unique to the participants attitudes, subjective norms, perceived 

behavioral controls and intentions toward exercise. After statistical reduction, the final 

questionnaire consisted of 84 items that best predicted physical activity among cancer 

survivors.    

Brief overview of structural equation modeling. Structural equation modeling 

has served as a reliable statistical analysis for the validating of TPB 

questionnaires.144,154-156 Swaim et al,156 studied environmental sustainability behaviors 

among college students. Authors developed and refined their questionnaire using peer 

and expert feedback in pre-investigation focus groups. Attitude was the strongest 

predictor variable (α < 0.001) and was definitively linked with environmental 

sustainability behaviors (α < 0.05). The connection with perceived behavior control and 
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intention was weakly supported (α >0.10). The results provided clear goals for future 

programming.   

Chao155 also used SEM to quantify the predictability of TPB in environmental 

behaviors among Taiwanese college students. Unlike Swaim et al,156 perceived 

behavior control pathways to environmental sustainability behaviors and intentions were 

statistically significant. Attitudes toward the behavior was also an established predictor 

(p < 0.001), as well as behavioral intention directly towards the sustainability behaviors 

(p < 0.001). In short, the established strength of TPB’s predictability seen in Chao155 

and Swaim et al156 demonstrates the effective use of SEM to assess the modeling of the 

questionnaires.  

Summary 

In this chapter, the prevalence data for adult musicians (college and professional 

level) showed the physiological effects of music playing on the musculoskeletal system. 

Data on marching band injuries and energy expenditure distinguishes this population 

from other musicians. Next, institutional and professional setting interventions promoted 

the adoption of health behaviors to minimize physiological and psychological stresses. 

However, in all these studies the questionnaires or surveys were evaluative tools only. 

They were not used to either predict or anticipate behavioral intention, nor its 

antecedents. Furthermore, neither the questionnaires nor surveys were used to in the 

developmental process of the intervention or program.   

The framework provided by the TPB for understanding and predicting human 

behavior81,89,92,132 is amplified by its capacity for questionnaire development and 

validation.143,144 Introducing health behavior modeling to college marching musicians 



 

35 
 

encourages new heights of care to be developed and standardized. The methodology 

will be presented in Chapter 3.  
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CHAPTER 3 

METHODOLOGY 

  The purpose of this study was to operationalize the constructs of the theory of 

planned behavior (TPB) in predicting the intentions of college marching musicians to 

perform preventive exercises before instrument play. This exploratory sequential study 

design began with an elicitation study of recent college band alumni. The responses 

framed the questions for the Playing-Related Musculoskeletal Disorder Prevention Care 

Questionnaire. This questionnaire served to identify individual-level attitude toward the 

behavior, subjective norms and perceived behavioral control about performing 

preventive exercises before instrument play. Structural equation modeling (SEM) via 

confirmatory factor analysis (CFA), specified the interplay between the respective TPB 

constructs. The result is a theory-based questionnaire to serve as a needs assessment 

tool for programmers and interventionists to build and evaluate primary prevention 

programs.  

Research Questions  

The following study had five research questions to predict the intentions of college 

marching musicians to perform preventive exercises before instrument play:  

1. What are college marchers’ underlying beliefs (within TPB constructs) about 

performing preventive exercises before instrument play? 

2. What is the relationship between attitude toward the behavior and behavioral 

intention to perform preventive exercises before each instrument play session?  
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3. What is the relationship between subjective norms and behavioral intention to 

perform preventive exercises before each instrument play session? 

4. What is the relationship between perceived behavioral control and behavioral 

intention to perform preventive exercises before each instrument play session?  

5. To what extent do the combined constructs of attitude toward the behavior, 

subjective norms and perceived behavioral control to predict behavioral intention 

toward performing preventive exercises before each instrument play session?  

Hypotheses  

The following series of hypotheses tested the individual exogenous variables 

(attitude toward the behavior, subjective norms and perceived behavioral control) on 

behavioral intention. Significance levels for all hypotheses was set a priori at p < .05. 

Lastly, the exogenous variables were regressed onto behavioral intention to perform 

preventive exercise.  

1. H0: Attitudes toward the behavior will not have a significant relationship with 

behavioral intention to perform preventive exercises. 

HA: Attitudes toward the behavior will have a significant relationship with behavioral 

intention to perform preventive exercises. 

2. H0: Subjective norms will not have a significant relationship with behavioral intention 

to perform preventive exercises. 

HA: Subjective norms will have a significant relationship with behavioral intention to 

perform preventive exercises. 
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3. H0: Perceived behavioral control toward the behavior will not have a significant 

relationship with behavioral intention to perform preventive exercises. 

HA: Perceived behavioral control toward the behavior will have a significant 

relationship with behavioral intention to perform preventive exercises. 

4. H0: Attitudes toward the behavior (β1), subjective norms (β2) and perceived 

behavioral control (β3) combined will not significantly predict behavioral intention to 

perform preventive exercises.  

HA: Attitudes toward the behavior (β1), subjective norms (β2) and perceived 

behavioral control (β3) combined will significantly predict behavioral intention to 

perform preventive exercises.  

Elicitation Study 

Guidelines from Ajzen139,152 and Francis et al143 were used to construct a TPB-

based qualitative survey. Nine open-ended questions captured beliefs (within TPB 

constructs) regarding preventive exercises to prevent PRMDs. The target behavior was 

identified in terms of its target, action, context and time143: college marching musicians 

(target population), engaging in conditioning exercises (action), before each (time) 

instrument play session (context) to reduce or avoid the risk of a playing-related 

musculoskeletal disorder (PRMD). Further observed advantages and disadvantages 

indicated attitude toward the behavior. Individual or group approval and disapproval 

reflected subjective norms. Lastly, the perceived ease or difficulty of the behavior 

examined perceived behavioral control.139,157 Response themes thus provided the 

stems of the separate belief items in the principle questionnaire. An additional eleven 

items captured demographic and instrument play behavior information.  
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Data collection. For elicitation studies, Francis et al143  recommends a minimum 

of 25 participants. Godwin & Kok,158 too, suggested the same number from the priority 

population. Both references, despite being dated, are highly referenced in elicitation 

research. Recruited from Alabama’s 2015-2016 Million Dollar Band roster, participants 

were recent band alumni. Eligibility status and email addresses were acquired from the 

administrative assistant for the Million Dollar Band; and all eligible participants (N = 70) 

were contacted by the researcher. Participants received the 21-item qualitative 

elicitation survey using a web-based software called QualtricsTM. For delivery of the 

survey QualtricsTM was chosen because of the accessibility of the Internet for college-

aged populations.159 Moreover, pen-and-paper and web-based data collection methods 

are equivalent.160 In addition, the informed consent form and a PowerPoint containing 

information on the study background, purpose and eligibility (see Appendix A) were 

included.  

The QualtricsTM survey also displayed the informed consent. Voluntary consent 

occurred when participants selected "Yes" when prompted. Those who selected "No" 

were automatically exited. No incentives were provided. Approval from the Institutional 

Review Board (IRB) at The University of Alabama was obtained for before the initiation 

of the elicitation study (See Appendix B).  

Analysis. Data were downloaded from QualtricsTM and analyzed using 

International Business Machines (IBM®) Statistical Package for Social Sciences 

(SPSS®) version 22.0 and Microsoft Excel from the Microsoft Office Professional Plus 

2013 package. The raw data acquired from the qualitative elicitation survey guided the 

construction of the Playing-Related Musculoskeletal Disorder Prevention Care 
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Questionnaire. Questionnaire items were developed using a 7-point semantic 

differential scale specific to their outcome evaluation. For example, the response format 

for attitude toward the behavior consisted of an unlikely–likely and an extremely 

undesirable–extremely desirable scales. Subjective norms included approve–

disapprove and not at all-very much scales. Perceived behavioral control included an 

unlikely–likely scale. Inclusion of 75% of the thematic responses provides adequate 

coverage to the TPB constructs.143  

Panel of Experts 

An assembly of six experts reviewed the Playing-Related Musculoskeletal 

Disorder Prevention Care Questionnaire for readability, face validity and content validity. 

Personnel included two content experts, two population experts and two theory experts 

(See Appendix C). The Expert Panel Review Packet (Appendix D) was also constructed 

and delivered using QualtricsTM. Panel members were informed about the elicitation 

study procedures and construction methodology of the questionnaire. Instructions 

detailed the requirements of the reviewer: to examine the questionnaire thoroughly and 

provide written feedback on recommendations given their area of expertise. Each item 

was screened for readability, face and content validity, and (in some cases) the 

adequacy of the endpoints.  Reviewers marked either “Yes” or “No” for each prompt 

following a given item.   

Analysis. For time and efficiency, the group of experts only reviewed the 

questionnaire once.161,162 Data were downloaded from QualtricsTM and analyzed using 

Microsoft Excel from the Microsoft Office Professional Plus 2013 package.  
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Test-Retest  

 The Institutional Review Board (IRB) at The University of Alabama approved a 

test-retest for reliability and internal consistency of the Playing-Related Musculoskeletal 

Disorder Prevention Care Questionnaire (See Appendix E).   

Data Collection. Participants were rostered members of Alabama’s Million Dollar 

Band for the 2016-2017 season. The Million Dollar Band administrative assistant 

addressed the ensemble to recruit participants after practice in early October. Inclusion 

criterion included being: (1) a member in good standing for the 2016-2017 marching 

band season and (2) between the ages of 18-26 years old. Exclusion criterion included: 

(1) being a member of the visual ensemble (color guard or majorette) and (2) being a 

drum major. Interested band members provided their names and university-based email 

addresses after the recruitment address. A web-based delivery method was chosen 

again for ease of use by the college-age population.159 

 The first five questions of the questionnaire were designed to elicit a unique 

answering pattern from participants. These patterns were used to match participant data 

between round 1 and round 2 trials. Examples include, “What was the color of your first 

car?” and “What is your mother’s maiden name?” Doing this allowed participants to 

remain anonymous while allowing appropriate linkage of responses from the two trials.   

 For round 1 and round 2 trials participants received an email containing the 

QualtricsTM link to the questionnaire, a copy of the informed consent form (also included 

in the opening of the QualtricsTM survey) and a PowerPoint containing information on 

the study background, purpose, and eligibility. Voluntary consent occurred at the 

beginning of the questionnaire when participants selected "Yes" when prompted. Those 
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who selected "No" were automatically exited from the questionnaire. No incentives were 

provided. 

Analysis. Data were downloaded from QualtricsTM and analyzed using IBM® 

SPSS® version 22.0. Statistically significant relationships are detectable in test-retest 

for reliability and can be achieved with a minimum number of 25 participants.163,164  

Internal consistency measures recommended by Green & Lewis165 include Cronbach’s 

Alpha which reflects the extent to which each item on a scale relates to other items on 

that scale.165 Acceptable stability coefficient values were set a priori at 0.70.1,166     

Principle Questionnaire Delivery and Validation 

Presently, there are approximately 4,307 marching band musicians at the 14 

Division I institutions within Southeastern Conference. An attempt to recruit from all 

southeastern conference universities was made to ensure normally distributed data 

across sex, instrument type and year in school. In a dissertation by Hunter167 on 

marching band alumni relations, the author discovered the size of the institution dictates 

the size of the band. Recruiting from the Southeastern Conference institutions thus 

provided a large sampling pool. 

Sample recruitment. Band directors at each Division I institution in the 

southeastern conference received information packets explaining the study and their 

potential involvement. Permission was granted by signing and returning the enclosed 

approval letter using a return, self-addressed envelope. Samples of the cover and 

approval letter are in Appendix F.  

One month after the initial recruitment, non-responsive band directors were sent 

a follow up email including the cover letter, purpose statement and permission letter. 



 

43 
 

Permission was granted by digitally signing and returning the enclosed approval letter 

via email. The participating universities included the marching bands of University of 

Kentucky, University of Georgia, Texas A&M University, University of Tennessee and 

the University of Alabama. 

 Data collection. Intermediaries communicated between the researcher and the 

participant pool; the band directors from University of Kentucky, University of Georgia, 

and The University of Tennessee served in this role, as well as administrative assistants 

from Texas A&M University and The University of Alabama. These intermediaries 

received the recruitment email and forwarded it to their rostered members (Appendix 

G). The email included the QualtricsTM link to the Playing-Related Musculoskeletal 

Disorder Prevention Care Questionnaire (Appendix H), a digital copy of the informed 

consent and a Microsoft PowerPoint containing information on the study background, 

purpose, eligibility, and consent. Informed consent procedures were identical to the 

elicitation and test-retest studies.  

Analysis. Data were downloaded from QualtricsTM and analyzed using IBM® 

SPSS® version 22.0 and Analysis of Moment Structures (AMOS) data analysis 

software.168 For delivery of the questionnaire, a web-based delivery method was utilized 

again for its ability to quickly captures responses from a large diverse sample.169  

Assessment of the influential power of the individual beliefs (within TPB constructs) was 

conducted using the scoring procedures outlined in Francis et al143 Items representing 

the attitude toward the behavior, subjective norms, perceived behavioral control, and 

behavioral intent construct were combined and operationalized. Bivariate correlation 

coefficients determine the strength of the relationships between the TPB constructs and 
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behavioral intent to perform preventive exercises. The degree of association between 

correlations included weak (| r | < 0.30), moderate (0.30 < | r | < 0.70), or strong (| r | > 

0.70).1   

The questionnaire did not collect personal information; thus, participants were 

tracked using their Internet Protocol addressed. Marchers from University of Kentucky, 

Texas A&M University, and The University of Tennessee were the first to response. 

Two weeks after the activation of the Playing-Related Musculoskeletal Disorder Care 

Questionnaire The University of Alabama and University of Georgia had no participants. 

The respective intermediaries were contacted by phone and email. Shortly following the 

re-communication, responses from these institutions were observed. 

Factor analysis. The measurement model and the structural model determined 

the predictive validity82,84 of the Playing-Related Musculoskeletal Disorder Prevention 

Care Questionnaire. SEM via CFA is a maximum likelihood method, which specifies the 

interplay between the measurement model (data specified model) and the structural 

model (theoretical model). For this research, questionnaire items comprise the 

measurement model and TPB is the theoretical model. A non-significant chi-squared 

goodness-of-fit (𝜒𝜒2) is more desirable because it suggests no difference between the 

measurement and structural model.82,83 Smaller, non-significant 𝒳𝒳2 values are more 

reflective of observed variable relationships and thus, more parsimonious.84 However, 

the adoption of other fit indices is suggested83 due the SEM’s sensitivity to sample 

size.79,84 According to Schumacker and Lomax,84 sample sizes over 200 put the data at 

risk for producing misleading results.84,170 On the other hand, sample sizes less than 

200 may underestimate the comparisons between 𝒳𝒳2 value of the data and the null 
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model.79,84,86 These other fit indices include the goodness-of-fit (GFI) index, Normed fit 

index (NFI), root mean squared error of approximation (RMSEA) and Kline’s alternative 

(KA) and are outlined in Table 3.1.  

The GFI index observes the population covariance in the event the 𝒳𝒳2 value is 

significant86, as it does not depend solely on sample size for in its calculations.87 

However, the model could be falsely rejected if subjected to multivariate normality.84,86 

Next, NFI compares the 𝒳𝒳2  value of the measurement model to the 𝒳𝒳2  value of the 

null. Thus, it is normally reported in conjunction with 𝒳𝒳2.79 Both GFI and NFI measures 

range between zero and one, values greater than or equal to .95 indicate a very good 

fit84 but those greater than .90 are accepted.88 

In the event of a significant 𝒳𝒳2, KA provides an alternative measure of model fit. 

It is a two-step modeling process calculated between the 𝒳𝒳2 value and the degrees of 

freedom79; KA values less than three indicate good model fit. Finally, RMSEA uses 

degrees of freedom to measure discrepancy between the observed and estimated 

covariance matrices.82 It is a better approximation of the total population, not merely the 

sample population.82 Commonly, a RMSEA value of .05 indicates a close fit.84,90  

However, Browne & Cudeck91 report values up to .08 represent reasonable model fit.  
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The measurement and structural models will be tested with above model fit 

indices (𝒳𝒳2, KA, GFI, NFI and RMSEA). Attitudes toward the behavior, subjective 

norms and perceived behavioral control to serve as the exogenous variables and 

behavioral intention as the endogenous variable. In the event the model does not meet 

a priori criterion, co-varying item errors (variance in items not related to observed 

variable171) will be considered. Modification indices within the factor analysis will identify 

item errors with high covariance. Item errors will be co-varyed if they are on the same 

observed variable170 and above 15.172    

Table 3.1 
 
Confirmatory Factor Analysis Necessitates   

Definition Parameter estimates 
Model fit 

Statistical relationships among the theoretical constructs.84 
𝒳𝒳2, p > .05 
GFI > .90 
NFI > .90 
RMSEA < .0584,90 
KA < 3 
 

Reliability 
Consistency of scale to produce consistent results over 
time.166 
 

Pearson’s r ≥.70 
 
 

Internal consistency 
An assessment to determine if the instrument measures in 
fact measure the same construct.166  
 

Cronbach’s alpha ≥ .7 

Predictive validity 
The ability of the construct of interest to predict what it is 
anticipated to predict.166  
 
Presence of correlations between constructs hypothesized 
to predict.82 

High R2 = more valid 
Low R2 = less valid 

Note. 𝒳𝒳2, Chi squared; GFI, Goodness-of-fit index; NFI, Normed fit index; RMSEA, 
Root mean, square error of approximation; KA, Kline’s alternative 
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Construct Validity. Construct validity is the functional relationship between the 

observed variable and the latent variables assessed through factor loadings and 

average variance extracted (AVE). It was examined by inspecting convergent and 

discriminant validity. Convergent validity is assessed through factor loadings produced 

by the model. It will reflect the correlation between the original variables and derived 

factors.85 Items with factor loadings greater than or equal to .5 are acceptable85,173 and 

kept in the model. Loading factors set to zero indicate a lack of relationship between 

variables.84 Discriminant validity identifies the correlations between the constructs using 

AVE. It was calculated manually using Microsoft Excel from the Microsoft Office 

Professional Plus 2013 package. The formula consists of multiplying each factor loading 

by a power of two, adding them together and dividing by the number of factor 

loadings.78 Inter-factor correlations below .85 indicate good discriminant validity.79 

Summary 

The methodology for developing and validating a theory-based questionnaire 

was discussed in this chapter. The results of the qualitative elicitation survey provided 

the framework for The Playing-Related Musculoskeletal Prevention Care Questionnaire. 

This questionnaire was refined using an expert panel and a test-retest for reliability and 

internal consistency. The study concluded with the primary data collection across 

several universities in the southeastern conference. Model fit indices and factor loadings 

tested the predictive validity of TPB in predicting college marching band members’ 

behavioral intention to engage in preventive exercises to prevent PRMDs. The 

preceding chapter discusses the results from research as depicted in Figure 2.2.  
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Figure 2.2. Flowchart of Instrument Development 
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CHAPTER 4 

RESULTS 

The purpose of this study was to operationalize the constructs of the theory of 

planned behavior (TPB) to predict the intentions of college marching musicians to 

perform preventive exercises before instrument play. An elicitation study was conducted 

on recent marching band alumni (N = 12) not eligible to participate in the 2016-2017 

season. Themes from the raw data provided material for the construction of the Playing-

Related Musculoskeletal Disorder Prevention Care Questionnaire. The questionnaire 

was refined thorough the use of an expert panel (N = 4) for face and content validity and 

the revised version underwent test-retest (N = 22) for internal consistency and reliability.  

The study concluded with administration of the Playing-Related Musculoskeletal 

Disorder Prevention Care Questionnaire to the marching bands of University of 

Kentucky, University of Georgia, Texas A&M University, The University of Tennessee, 

and The University of Alabama. This questionnaire was assessed for its ability to predict 

the intentions of college marching musicians to perform preventive exercises before 

instrument play to prevent playing-related musculoskeletal disorders (PRMDS) using 

structural equation modeling (SEM) via confirmatory factor analysis (CFA).   

Elicitation Study 

Participants for this study were male and female marching band alumni (N = 70) 

from a Division I institution in the Southeastern Conference. Recruitment occurred 

during May 2016; participants had to be between the ages of 18 and 26 years old, a 
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member in good standing for the 2015-2016 marching band season, but not eligible for 

the 2016-2017 season. Members of the visual ensemble (color guard or majorette) were 

excluded. Recruitment emails containing the QualtricsTM link to the elicitation 

questionnaire, a copy of the consent form, and an informational Microsoft PowerPoint. 

 

Of the 70 eligible participants, 12 completed the elicitation questionnaire (a 12% 

response rate). Due to the online nature of QualtricsTM questionnaire, response rates 

are commonly found to be lower than in-person administrations.174 As seen in Table 4.1, 

more females (N = 8) than males (N = 4) participated, the average age was 21 years old 

Table 4.1 
  
Demographic Characteristics of the Elicitation Study  
Sample (N = 12) 
Characteristic  N = 12 % 
Gender    

Male  4 33.3 
Female  8 66.7 

    
Ethnicity    

African American  1 8.3 
Asian  2 16.7 
Caucasian   8 66.7 
Native Hawaiian/Pacific Islander  1 8.3 

    
Age     

19  1 8.3 
20  1 8.3 
21  2 16.7 
22  8 66.7 

 
 

   

Year in school    
Freshman  1 8.3 
Sophomore  1 8.3 
Junior  1 8.3 
Senior  8 66.7 
Graduate Assistant  1 8.3 
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(SD = .996).  Approximately sixty-seven percent were college seniors and 66.7% were 

Caucasian.  

Table 4.2 shows most the respondents were brass players: baritone (8.3%), 

mellophone (16.7%), trombone (8.3%), trumpet (25%) and tuba (8.3%). Woodwind 

instrumentalists were fewer in number: alto saxophone (8.3%) and clarinet (25%). 

Respondents had been playing their principle instrument for an average of 6.6 years 

(SD = 4.1) and were a member of a marching band for approximately eight years (SD = 

1.3). On average, principle instruments were played a total of 18 hours (SD = 5.8) a 

week for marching band activities (practices, games, performances, and recordings) 

and for approximately 4.3 hours (SD = 5.6) a week outside prescribed band activities.    

Table 4.2 
  
Demographics of Instrument Play and Behaviors of Elicitation Study Sample 
Characteristic  N = 12 % 
Principle Instrument     

Alto Saxophone  1 8.3 
Baritone  1 8.3 
Clarinet  3 25 
Mellophone  2 16.7 
Trombone  1 8.3 
Trumpet  3 25 
Tuba  1 8.3 
    

Years playing Principle Instrument  6.6 (4.1) 
   
Years playing in a Marching Band 7.7 (1.3) 
   
Hours playing Principle Instrument for Marching Band 18 (5.8) 
   
Hours playing Principle Instrument Outside Marching Band 4.3 (5.6) 

 

Raw data from the elicitation study revealed group attitudes, beliefs and 

perspectives on performing preventive exercises (See Appendix I). Table 4.3 includes  
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the prevailing themes for each TPB construct. Attitudes toward the behavior themes 

included (1) injury prevention, (2) necessary to play well, (3) to play longer and be more 

[musically] productive, (4) to build strength, (5) better sound quality, (6) posture hygiene, 

and (7) tones the body. These seven advantages were countered by the stated 

disadvantages; (1) time consuming, (2) not applicable to all instrument types, (3) 

tiresome, (4) not viewed as important, and (5) the exercises become repetitive or 

boring. The concluding thoughts emphasized how preventive exercises could decrease 

Table 4.3 
 
Qualitative Salient Elicitation Study Results (N = 12) 

  Themes Extracted 
  Advantages Disadvantages 

ATTITUDE 
TOWARD THE 

BEHAVIOR 

• Prevents injury 
• Necessary to play well 
• Play longer/be more 

productive 
• Build strength 
• Better sound quality 
• Posture hygiene  
• Tones the body  

• Time consuming 
• Not applicable to all 

instruments 
• Tiresome 
• Not viewed as 

important 
• Exercises repetitive 

and boring 

  Those Who Approve Those Who Disapprove 

SUBJECTIVE 
NORMS 

• Band directors 
• Peer leadership 
• Individual groups 
• General members 
• Those with intentions 
• Music students 

• General members 
• Band directors 
  

  Facilitators Barriers 

PERCEIVED 
BEHAVIORAL 

CONTROL 

• Designating time 
• Having a routine 
• Trained personnel 
• Having buy-in 
• Familiarity  

• Time constraints 
• Being rushed 
• Unclear instruction 
• Uncaring peers 
• Environment  
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injury, as well as improve mindfulness toward the musical task. However, general 

concerns regarding the consistency with which preventive exercises are performed and 

the repetitive nature of procedures persisted.    

Individuals or groups identified to approve of band members performing 

preventive exercises included (1) band directors, (2) peer leadership, (3) separate 

instrument groups, (4) general members, (5) those with the intention to be fit or be a 

better musician, and (6) music students. Identified groups who would disapprove were 

similar to those who would approve; (1) general members and (2) band directors, 

principally. In general, respondents identified the band director as the most influential 

figure in the organization.   

The final set of questions elicited perceived behavioral control beliefs, and 

revealed (1) designating time, (2) having a routine, (3) having a knowledgeable leader in 

the exercises, (4) having sufficient buy-in, and (5) familiarity with the exercises would 

facilitate the performance of preventive exercises. Whereas (1) time constraints, (2) 

feeling rushed, (3) having unclear instructions, (4) uninterested peers, and (5) not 

having sufficient workout space were identified barriers. Final concluding thoughts 

emphasized the need for instrument specific exercises, and high-lighted the time 

consuming nature of performing exercises.  Despite remarks about not wanting to be 

forced to perform preventive exercises, marching musicians recognized the importance 

of preventing injury.  

Expert Panel Review 

 Of the six experts recruited to review the Playing-Related Musculoskeletal 

Disorder Care Questionnaire, four participated. The questionnaire contained 39 items, 
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25 items pertaining to each of the constructs of the TPB; attitude toward the behavior (N 

= 10), subjective norms (N = 4), perceived behavioral control (N = 7), and behavioral 

intention (N = 4). There were 10 demographic items and 3 items asking about previous 

knowledge of preventive exercises. Experts assessed each item for readability, and 

face and content validity by selecting “yes” or “no” when prompted.  

 The item endpoints were modified based on expert opinion.  Originally, the 7-

point sematic differentials were labeled with words; strongly agree, slightly agree, agree, 

neutral, disagree, slightly disagree and strongly disagree. In its place, numbers 1 – 7 

were substituted in as an alternative. Also, selected instructional and item language was 

changed to reflect a lower level reading level. The remaining changes were specific to 

the categories of item; behavioral intentions, attitude toward the behavior, subjective 

norms, perceived behavioral control and the demographic items.    

Four items comprised the block of questions reflecting the behavioral intention 

construct. Here, 100% of the experts agreed on the readability, face validity and content 

validity. Modest agreement was reached for the attitude toward the behavior construct 

items. While the readability of all the items reached a 100% consensus, there was 

disagreement about the items’ face and content validity. For this reason, the end-points 

of item 8 and item 14 were changed. The original end-points, “…performing preventive 

exercises would…increase-decrease longevity” and “…performing preventive exercises 

would be… unhelpful-helpful,” were removed and replaced with effective-not effective 

and worthless-valuable, respectively. Lastly, 100% of the experts agreed the four 

subjective norms items were readable and were face and content valid. However, of the 

seven perceived behavioral control items, only four achieved 100% consensus on 
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readability and face and content validity. Of the remaining items, two achieved 50-

66.6% consensus; and, finally, one had 50% consensus. A complete listing of 

consensus rates between reviewers are in Appendix J.  

Following the 25 TPB-based items, the ten demographic items and three 

previous knowledge questions also received comment by the experts. Here, minor 

changes improved the flow and appearance of the questions. For example, text boxes 

were included with items asking about principle instrument, academic major, and race 

for more personalized answering. Lastly, two questions were added to explore the 

health care coverage experienced by participants. The first, “As a member of the 

marching band, do you have access to an athletic trainer, nurse, nurse practitioner, 

physician, physician assistant or any other medical personnel?” If participants answered 

“yes” they were then asked to select the type of medical personnel to which they had 

access.   

Test-Retest 

Participants were recruited from the 2016-2017 marching band roster (N = 400). 

At the close of practice at 5:00pm during September, the administrative assistant for the 

band spoke on behalf of the research regarding the study. Afterwards, the research 

collected the names and emails those wishing to participate. Of the 56 emails sent to 

recruited participants, four returned due to a technical failure. Thirty-six completed the 

round 1 of the questionnaire administration and 26 completed round 2, 69% and 50% 

response rates respectively. In total, 22 matched-pairs were analyzed after removing 

those who did not participate in both rounds. Bivariate correlation coefficients assessed 

the relationships of the TPB constructs between round 1 and round 2 after the indicators 
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were combined into a single scale. A summary of the demographic characteristics of the 

test-retest participants is included in Table 4.4.   

Table 4.4 
  
Demographic Characteristics of the Test-Retest Participants (N = 12) 

Characteristic  N = 22 % 
Gender    

Male  12 41.4 
Female  10 34.5 

    
Ethnicity    

African American  1 3.4 
Caucasian  20 69 
Caucasian/Asian   1 3.4 
    

Age     
   18  5 17.2 
   19  9 31.0 

20  4 13.8 
21  4 13.8 
    

Year in school    
First Year Undergraduate   6 20.7 
Second Year Undergraduate  9 31 
Third Year Undergraduate  3 10.3 

    Fourth Year Undergraduate  4 13.8 
    
Major    

Biology  2 6.9 
Computer science  1 3.4 
Engineering  9 31 
Exercise and Sports Science  1 3.4 
Horn Performance  1 3.4 
Music education  2 6.9 
Music therapy  1 3.4 
Music/business  1 3.4 
Nursing  1 3.4 
Political science  1 3.4 
Psychology  2 6.9 
    

Principle Instrument     
Alto Saxophone  2 6.9 
Clarinet  4 13.8 
Mellophone  5 17.2 
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Percussion  2 6.9 
Trombone  4 13.8 
Trumpet  3 10.3 
Tuba  2 6.9 
    

Years playing Principle Instrument 15.55 (5.06) 
    

Years playing in a Marching Band 12.64 (2.34) 
    

Hours playing Principle Instrument for Marching Band 26.75 (8.03) 
    

Hours playing Principle Instrument Outside Marching Band 5.00 (11.43) 
 

Many participants were male (41.4%), Caucasian (69%), engineering majors (31 

%), 19 years old (31%), and second-year undergraduates (31%). The high percentage 

of non-music majors is not in keeping with literature on college marching musicians.126 

However, due to the volunteer nature of college band organizations, it is not uncommon 

to have members declaring a non-music major.121 Mostly participants were brass 

players: mellophone (17.2%), trombone (13.8%), trumpet (10.3%) and tuba (6.9%). 

Woodwind instrumentalist and percussion were fewer in number: alto saxophone 

(6.9%), clarinet (13.8%), and front ensemble (6.9%). Respondents had been playing 

their principle instrument for an average of 15.5 years (SD = 5.06) and been 

participating in marching band for approximately 12.6 years (SD = 2.3). On average, 

principle instruments were played a total of 26.75 hours (SD = 8.03) a week for 

marching band activities (practices, games, performances, and recordings); and, for 

approximately 5 hours (SD = 11.4) a week outside those previously describe band 

specific activities.    

The test-retest data were not normally distributed; therefore, Spearman’s 

correlation coefficients were employed to evaluate instrument stability.1 Seen in Table 
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4.5, only perceived behavioral control (rs = 0.828, p < .01) met the a priori test-retest 

reliability correlation coefficient criteria of 0.70.1 However, behavioral intention (rs = 

0.692, p < .01), subjective norm (rs = 0.674, p < .01), and attitude toward the behavior 

(rs = 0.685, p < .01) fell below a priori standards. However, accepted correlations have 

been as low as .50.154 Despite three of the constructs not meeting the a priori standard, 

the correlations were within an acceptable limit, .60 or greater, for other test-retest 

attempts.175-178  

Cronbach’s alpha was employed to assess internal consistency, determined by 

the extent to which scale items related to other items on that scale.165 Bivariate 

correlation coefficients assessed the relationships between round 1 and round 2 

administrations. Cronbach’s alpha was shown to be moderately to adequate high1 

between behavioral intention, attitude toward the behavior and perceived behavioral 

control constructs (.552 - .86). The subjective norms construct did not meet the a priori 

justification of 0.70.1,166 Given the novelty of this study, the subjective norms construct 

was retained so the predictability of the theoretical and the measurement model could 

be fully investigated.  

Table 4.5 
  
Ranges, Means, Standard Deviations, Cronbach’s Alpha, and Test-Retest Correlation 
Coefficients for the Theory of Planned Behavior Constructs (N = 22) 
 Descriptive Statistics  Reliability Statistics 

Construct 
Possible 
Range 

Observed 
Range M SD  

Cronbach’s 
α 

Spearman’s 
rho 

Behavioral Intention 4-21 4-21 16.27 5.82  .783* .692* 
Attitude Toward 
Behavior 

10-70 10-70 47.84 9.16  .676* .685* 

Subjective Norm 3-21 3-21 14.39 3.73  .552* .674* 
Perceived 
Behavioral Control 

7-49 7-49 37 7.74  .862* .828* 

*Correlation coefficient is significant at the p < 0.01 level. 
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Principle Data Collection  

 Fourteen band directors from Division I institutions in the Southeastern 

Conference were contacted to partner in the research. Five agreed to allow participant 

recruitment from their marching bands: University of Kentucky, University of Georgia, 

Texas A&M University, The University of Tennessee and The University of Alabama. 

The sampling frame consisted of 1,760 college marching band members from the 

respective universities. Recruitment occurred during November 2016; participants had 

to be between the ages of 18 and 26 years old, and a member in good standing for the 

2016-2017 marching band season. Members of the visual ensemble (dance line, color 

guard or majorette) were excluded. Recruitment emails containing the QualtricsTM link to 

the questionnaire, a copy of the consent form and an informational Microsoft 

PowerPoint presentation were sent to the participants’ band director or program 

assistant. These intermediaries forwarded the recruitment email to their respective band 

members (See Appendix G).  

 Data analysis. Of the 1,760 eligible participants, 218 completed the Playing-

Related Musculoskeletal Care Disorder Questionnaire (12% response rate). Of the 

completed data sets, 153 were analyzed using IBM® SPSS® version 22.0, Statistics 

version 22.0. Sixty-five participants were excluded due to ineligibility (N = 2), exited after 

eligibility screening (N = 29) or for partial completion (N = 34).  

Most participants were male (48.3%), Caucasian (83%), non-music majors 

(80%), 19 years old (15%), and first-year undergraduates (38%). However, due to the 

volunteer nature of college band organizations, it is not uncommon to have members 

declaring a non-music major.121 Many the respondents were brass players: Trumpet 
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(17.2%), clarinet (15.2%), trombone (8%), mellophone (11.9%), tuba (6%), baritone 

(5.3%) and bugle (.6%). Woodwind instrumentalist and percussion were fewer in 

number: piccolo (10,6%), alto saxophone (10.6%), tenor saxophone (7.2%), and battery 

(5.3%). The high percentage of non-music majors is not in keeping with literature on 

college marching musicians126 But this finding and the high rate of non-music majors 

was similar to the test-retest data. Respondents had been playing their principle 

instrument for an average of 8 years (SD = 2.7) and been participating in marching band 

for approximately 6 years (SD = 3.8). On average, principle instruments were played a 

total of 10.5 hours (SD = 4.7) a week for marching band activities (practices, games, 

performances, and recordings); and, for played approximately 2.3 hours (SD = 5.2) a 

week outside those previously describe band specific activities.    

A summary of the frequency statistics for demographic characteristics, principle 

instrument, number of years playing, number of years in marching band, number of 

hours playing principle instrument for marching band, number of hours playing principle 

instrument outside of marching band is seen in Table 4.6.    

Table 4.6 
 
Demographic Characteristics and Playing Habits of Principle Sample (N = 151) 
Characteristic 
Missing 

 N = 151 
N = 2 

 
% 

Gender    
Male  73 48.34 
Female  77 51 
Agender  1 .66 

    
Ethnicity    

African American  8 5.3 
American Indian/Alaskan Native  1 .66 
Asian  4 2.65 
Caucasian   126 83.44 
Hispanic/Latino/Spanish  8 5.3 



 

61 
 

Native Hawaiian/Pacific Islander  1 .66 
Mixed/Biracial  2 1.32 
Inappropriate Response  1 .66 

    
Age     

18  21 13.9 
19  23 15.23 
20  21 13.9 
21  17 11.26 
22  2 1.32 
23  1 .66 

    
Year in school    

First Year Undergraduate   57 37.75 
Second Year Undergraduate  40 26.49 
Third Year Undergraduate  35 23.18 
Fourth Year Undergraduate  18 11.92 
Fifth Year Undergraduate   1 .66 
    

Major    
Agriculture, Food & Environment  9 5.96 
Biological sciences  14 9.27 
Business/Finance  12 7.95 
Education  6 3.97 
Cognitive Sciences  3 1.99 
Communication and Information  10 6.62 
Community Health sciences  4 2.65 
Engineering  25 16.57 
Fine Arts  30 19.87 
History/English  3 1.99 
International Affairs  6 3.97 
Kinesiology/Nutrition  4 2.65 
Languages  3 1.99 
Medicine/Allied Health  11 7.28 
Physics  7 4.64 
Psychology  1 .66 
Undecided  3 1.99 
    
Principle Instrument     
Alto saxophone  16 10.6 
Baritone  6 3.97 
Battery  8 5.3 
Bugle  1 .66 
Clarinet  23 15.23 
Mellophone  18 11.92 
Percussion  5 3.31 
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Piccolo  16 10.6 
Tenor saxophone  11 7.28 
Trombone  12 7.95 
Trumpet  26 17.22 
Tuba  9 5.96 

  
Years playing Principle Instrument  7.9 (2.7) 
  
Years playing in a Marching Band 6.0 (3.8) 
  
Hours playing Principle Instrument for Marching Band 10.5 (4.7) 
  
Hours playing Principle Instrument Outside Marching Band 2.38 (5.2) 

 

  

Seen in Table 4.7, 56% (N = 85) participants indicated they had access to a 

health care provider and 28% (N = 43) had previous knowledge of preventive exercise.  

Forty-two percent (N = 64) had access to an athletic trainer; 10% (N = 14) had access 

Table 4.7 
 
Previous Knowledge and Access to Health Care Professionals of Principle Sample (N 
= 151) 
Characteristic 
Missing 

 N = 151 
N = 2 

 
% 

Have you ever heard of preventive exercises to prevent 
playing-related musculoskeletal disorders before each 
instrument play session? 

   

Yes  70 45.8 
No  71 52.9 

    
As a member of the marching band, do you have access to 
medical personal? 

   

Yes  85 55.6 
No  66 43.1 

    
Health Care Provider    

Athletic trainer  64 41.8 
Nurse  14 9.2 
Nurse practitioner  2 1.3 
Physician   4 2.6 
Physician assistant   0 0 
Other   1 .7 
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to a nurse; less than 1% (N = 2) had access to a nurse practitioner, a physician (N = 4) 

or, an undisclosed provider type (N = 1). The means of participants with exposure to 

preventive exercises and access to a health care provider (athletic trainer, nurse, nurse 

practitioner, physician, other) were compared using a one-way analysis of variance. No 

significant difference was found (F(1,83) = .824, p > .05) between the two groups. 

Marching band participants who have previous knowledge of preventive exercises did 

not differ significantly from those with access to a health care provider. 

Theoretical Construct Analysis 

Twelve percent of the 1,760 eligible participants completed the Playing-Related 

Musculoskeletal Disorder Care Questionnaire (12% response rate). A ratio of 20:1 

participant per parameter ensures parameter stability.84,179 Here, the ratio was 

approximately 6:1. The restricted sample size from the principle questionnaire (N = 

153) may not contain all likely members of the specified population180 and may 

contribute to poor stability of the parameter estimates.82,180 

 Descriptive statistics for exogenous and endogenous variables. 

Behavioral intention. Behavioral intention was assessed thorough four items (1, 

2, 3, 4) with a 7-point sematic differential scale. A summary of the mean, standard 

deviation, possible range, and observed range for the behavioral intention subscale is 

included in Table 4.8.  With a range of 4–28, higher scores indicating a greater intention 

to performing preventive exercises. Participant mean was 13.48 with a standard 

deviation of 6.66. The behavioral intention construct was not normally distributed. After 

performing an inverse-normal transformation, the data were normalized. Upon 

inspection of the given data and a histogram with a superimposed normal curve, 
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illustrated in Figure 4.1, the behavioral intention construct was retained for inclusion in 

the model. 

Attitudes toward the behavior. Attitudes toward the behavior was assessed 

through 10 items (5, 6, 7, 8, 9, 10, 11, 12, 13, 14) with a 7-point sematic differential 

scale. A summary of the mean, standard deviation, possible range, and observed range 

for the attitude toward the behavior subscale is included in Table 4.8.  With a range of 

7–70, higher scores indicated positive attitudes toward performing preventive exercises. 

Participant mean was 49.73 with a standard deviation of 9.1. The attitude toward the 

behavior construct was normally distributed. Upon inspection of the given data and a 

histogram with a superimposed normal curve, illustrated in Figure 4.1, the attitude 

toward the behavior construct was retained for inclusion in the model.  

Subjective norms. The subjective norms construct was assessed thorough four 

items (15, 16, 17, 18) with a 7-point sematic differential scale. A summary of the mean, 

standard deviation, possible range, and observed range for the subjective norms 

subscale is included in Table 4.8.  With a range of 4–28, higher scores indicated more 

social pressure to perform preventive exercises. Participant mean was 15.59 with a 

standard deviation of 5.55. The subjective norms construct was normally distributed. 

Upon inspection of the data and a histogram with a superimposed normal curve, 

illustrated in Figure 4.1, the subjective norms construct was retained for inclusion in the 

model.  

Perceived behavioral control. Perceived behavioral control was assessed 

through seven items (19, 20, 21, 22, 23, 24, 25) with a 7-point sematic differential scale. 

A summary of the mean, standard deviation, possible range, and observed range for the 
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perceived behavioral control subscale is included in Table 4.8.  With a range of 7–49, 

higher scores indicate more perceived control to perform preventive exercises. 

Participant mean was 34.46 with a standard deviation of 7.75. The perceived behavioral 

control construct was not normally distributed. After performing an inverse-normal 

transformation, the data normalized. Upon inspection of the given data and a histogram 

with a superimposed normal curve, illustrated in Figure 4.1, the perceived behavioral 

control construct was retained for inclusion in the model.  

 

 

  
Behavioral Intention to Perform Preventive 

Exercises 
 

Attitudes Toward the Behavior 

  
Subjective Norms Perceived Behavorial Contol 

 
Figure 4.1. Histograms with normal distribution curves applied to attitude toward the 
behavior, subjective norms, perceived behavioral control, and behavioral intention 
constructs for the primary sample of undergraduate marchers (N = 153) 
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Hypotheses Testing 

Null hypothesis 1. Attitudes toward the behavior (ATT) will have a significant 

relationship with behavioral intention (BI) to perform preventive exercises for prevent 

PRMDs. The analysis revealed a significant, positive moderate correlation with behavior 

intention (r (153) = .420, p < .01).  

Null hypothesis 2. Subjective norms (SN) will have a significant relationship with 

behavioral intention (BI) to perform preventive exercises for prevent PRMDs. The 

analysis revealed a significant, positive moderate correlation with behavior intention (r 

(153) = .568, p < .01). 

Null hypothesis 3. Perceived behavioral control (PBC) will not have a significant 

relationship with behavioral intention (BI) to perform preventive exercises for preventing 

PRMDs. The analysis revealed a non-significant, positive weak correlation between 

perceived behavioral control and behavior intention (r (153) = .099, p = .222). A 

summary of the Pearson product-moment correlations for null hypotheses 1, 2, and 3 

are presented in Table 4.9. 

Table 4.8.  
 
Ranges, Means, Standard Deviations for the Theory of Planned Behavior Constructs 
in Principle Sample (N = 153) 
 Descriptive Statistics 
Construct Range M SD Skewness Kurtosis 𝛼𝛼 𝜌𝜌 
Behavioral Intention 4-21 13.62 6.4 2.67†  -1.45† .94 -- 
Attitudes Toward the 
Behavior 10-70 49.73 9.1 -1.67 .-.23 .85 .444* 

Subjective Norms 3-21 15.59 5.55 -1.18 -1.22 .82 .550* 
Perceived Behavioral 
Control 7-49 34.59 7.7 0.39† -.41† .77 .090 

 Note. *p < .01 
 † Results after inverse-normal transformation   
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Null hypothesis 4. Attitudes toward the behavior (β1), subjective norms (β2) and 

perceived behavioral control (β3) combined will not significantly predict behavioral 

intention to perform preventive exercises. 

 Measurement model. Structural equation modeling (SEM) via confirmatory factor 

analysis (CFA) maximum likelihood method, specified the interplay between the 

measurement model and the structural model. Data were analyzed using International 

IBM® SPSS® version 22.0 and AMOS data analysis software.168  

 The initial measurement model indicated a poor model fit (𝜒𝜒2 = 579.379, df = 269, 

p = .000; KA = 2.51; GFI = .764; NFI = .776; RMSEA = .087). From the 25 TPB-based 

construct items in the Playing Related Musculoskeletal Disorder Care Questionnaire, 19 

met or exceeded the .50 a priori criteria.  Average variance extracted (AVE) for attitude 

toward behavior (48%), subjective norms (56.5%), perceived behavioral control 

(44.6%), and behavioral intention (80.3%). Only behavioral intention exceeded the a 

priori criteria of 60%.78 Internal consistency was assessed using Cronbach’s alpha; 

attitude toward behavior (0.85), subjective norms (0.82), perceived behavioral control 

(0.77), and behavioral intention (0.94). All met or exceeded the .70 a priori criteria.  The 

indicator factor loadings, construct reliability, and percent of AVE for each of the latent 

Table 4.9 
 
Pearson Product-Moment Correlation Coefficient for the Theory of Planned Behavior 
Constructs (N = 153) 
Construct 4. 3. 2. 1. 
1.  Behavioral Intention .099 .568* .420* - 
2.  Attitudes toward the behavior .076 .371* -  
3   Subjective norms .425* -   
4.  Perceived behavioral control -    
Note. *p < .01 
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factors, means and standard deviations in the original measurement model are provided 

in Table 4.10. Indicator factor loadings squared, multiple correlations, and beta-

coefficients for correlations among latent factors are displayed in Figure 4.2. 

Table 4.10 
 
Confirmatory Factor Analysis Applying Maximum Likelihood Method: Factor Loadings 
and Average Variance Extracted for Theory of Planned Behavior-based Constructs in 
Sample of Undergraduate Marchers (N = 153). 

Construct Factor 
Loadings AVE 

Behavioral Intention  .803 
Item 1. I intend to do preventive exercises before each instrument play 
session – Completely disagree-Completely agree .857  
Item 2. I will try to do preventive exercises before each instrument play 
session – Completely disagree-Completely agree .932  
Item 3. I plan to do preventive exercises before each instrument play 
session – Completely disagree-Completely agree .933  
Item 4. How likely is it that you will do preventive exercises before each 
instrument play session – Completely disagree- Completely agree .860  

Attitude Toward Behavior  .479 
Item 5. Performing preventive exercises before each instrument play 
session is – Very bad-Very good .678  
Item 6. Performing preventive exercises before each instrument play 
session is – Tiresome-Stimulating .458  
Item 7. Performing preventive exercises before each instrument play 
session is – Worthless-Valuable .835  
Item 8. Performing preventive exercises before each instrument play 
session is – Harmful-Beneficial .746  
Item 9. Performing preventive exercises before each instrument play 
session is – Boring-Exciting .391  
Item 10. Performing preventive exercises before each instrument play 
session is – Unimportant-Important .867  
Item 11. Performing preventive exercises before each instrument play 
session is – Ineffective-Effective .866  
Item 12. Performing preventive exercises as a warm-up would be – 
Time consuming-Quick .066  
Item 13. Performing preventive exercises as a warm-up would be – 
Unhelpful-Helpful .683  
Item 14. Performing preventive exercises before each instrument play 
– Decrease endurance-Increases endurance .866  

Subjective Norm  .565 
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Item 15. My band director thinks I should perform preventive exercises 
before each instrument play session – Completely disagree-
Completely agree 

.775  

Item 16. People outside of band (e.g. parents, siblings, grandparents 
and friends) would like me to perform preventive exercises before each 
instrument play session – Completely disagree-Completely agree 

.507  

Item 17. Band leadership staff other than directors (e.g. drum majors, 
section leaders, graduate assistances, etc) would like me to perform 
preventive exercises before each instrument play session – 
Completely disagree-Completely agree 

.886  

Item 18. College band members like me perform preventive exercises 
before each instrument play session – Completely disagree-
Completely agree 

.786  

Perceived Behavioral Control  .446 
Item 19. I am confident I can perform preventive exercises before each 
instrument play session – Completely disagree-Completely agree .832  
Item 20. I am confident in my ability to perform preventive exercises 
before each instrument play session, even if there is no designated 
time for it a band practice – Completely disagree-Completely agree 

.800  

Item 21. I am confident in my ability to perform preventive exercises 
before each instrument play session, even if the instructions are 
unclear – Completely disagree-Completely agree 

.825  

Item 22. For me, performing preventive exercises before each 
instrument play session would be – Extremely difficult-Extremely easy .807  
Item 23. My decision to perform preventive exercises before each 
instrument play session is up to me – Completely disagree-Completely 
agree 

.673  

Item 24. My decision to perform preventive exercises before each 
instrument play session is up to me – Complete disagree-Completely 
agree 

-.039  

Item 25. How much control do you have performing preventive 
exercises before each instrument play session – No control-Complete 
control 

.061  
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Figure 4.2. Theory of planned behavior-based preventive exercise intentions 
measurement model illustrating indicator factor loadings, squared multiple 
correlations, and beta-coefficients for correlations among latent factors among 
primary sample of undergraduate marchers (N = 153) 
 

 From the data, the initial CFA model – incorporating all 25 items from the 

principle questionnaire – exhibited poor model fit (𝜒𝜒2 = 579.379, df = 269, p = .000; KA = 

2.51; GFI = .764; NFI = .776; RMSEA = .087), but several components failed to meet a 
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priori criteria. Therefore, the following modifications were made to the measurement 

model: 

1) Items with a factor loading below a .50 were dropped.173 This included ATT 2, 

ATT 5, ATT 8, ATT 10, PBC 6, and PBC 7.  

2) Co-varying between high error terms within similar construct items.172    

After these procedures, the final CFA model fit improved (𝜒𝜒2 = 207.672, df = 143, p = 

.000; KA = 1.5; GFI = .877; NFI = .905; RMSEA = .055). Factor loadings and AVE for 

the attitude toward behavior, subjective norms, perceived behavioral control, and 

behavioral intention all met or exceeded the 0.50 a priori criteria. Internal consistency 

was reassessed using Cronbach’s alpha and all met or exceeded the .70 a priori 

criteria. An illustration with the indicator factor loadings, squared multiple correlations, 

and beta-coefficients for correlations among latent factors of the final model are 

displayed in Figure 4.3. 
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Figure 4.3. Theory of planned behavior-based preventive exercise intentions of the 
final CFA model illustrating indicator factor loadings, squared multiple correlations, 
and beta-coefficients for correlations among latent factors among primary sample of 
undergraduate marchers (N = 153) 

  

 Structural Model.  The structural model was tested for its ability to account for 

variance on the behavioral intention construct to determine the predictive validity of the 

theoretical model. From the final measurement model, the Pearson product-moment 

correlation coefficient between behavioral intention and perceived behavioral control 

revealed a non-significant, positive weak correlation (r (153) = .099, p = .222). However, 

it was retained for the analysis due to high reliability on the measurement model latent 
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variables (TPB constructs) of attitude toward the behavior (r (153) = .420, p < .01), 

subjective norms (r (153) = .568, p < .01) and perceived behavioral control (r (153) = 

.099, p = .222).    

 Seen in Figure 4.4, the initial structural model revealed adequate model fit (𝜒𝜒2 

=218.742, df = 144, p = .000; KA = 1.519; GFI = .764; NFI = .900; RMSEA = .058). 

Significant paths were found between attitude toward the behavior (𝛽𝛽 = .19; p = .000) 

and behavioral intention, as well as between subjective norms (𝛽𝛽 = .65; p = .000) and 

behavioral intention.  However, perceived behavioral control (𝛽𝛽 = -0.05; p = .625) did not 

have a significant path between it and behavioral control. Parameter estimates for the 

final structural model are in Table 4.11. Despite this the adequate fit, some factor 

loadings  failed to meet a priori criteria and the perceived behavioral control construct 

was removed due to non-significance. Therefore, the following modifications were made 

to the measurement model: 

1) Perceived behavioral control construct removed 

2) Items with a factor loading below a .50 were dropped.173 This included ATT 1, 

ATT 9, and SN 2.  
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The final structural model also revealed adequate model fit (𝜒𝜒2 = 78.255, df = 41, p = 

.000; KA = 1.909; GFI = .917; NFI = .941; RMSEA = .077). Significant paths between 

attitude toward the behavior (𝛽𝛽 = .20; p = .000) and subjective norms (𝛽𝛽 = .54; p = .000) 

on behavioral intention were identified. Combined, the latent constructs of attitude 

toward behavior and subject norm account for 40% of the variance in behavioral 

intention. The final model, predicting the behavioral intention to perform preventive 

exercises before instrument play with standardized regression weights is illustrated in 

Figure 4.5.    

 
 

Figure 4.4. Theory of planned behavior-based preventive exercise intentions of initial 
structural models with standardized regression weights among primary sample of 
undergraduate marchers (N = 153) 
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Figure 4.5. Theory of planned behavior-based preventive exercise intentions of final 
structural models with standardized regression weights among primary sample of 
undergraduate marchers (N = 153) 

 

Table 4.11  
 
Parameter Estimates for the Theory of Planned Behavior-based Structural Model 
Predicting Behavioral Intention to Perform Preventive Exercises (N = 153) 
Constructs B SE B 𝛽𝛽 p 
Attitude toward behavior  Behavioral 
intention .282 .108 .20 .009 

Subjective norms  Behavioral intention .594 .096 .54 .000 
Perceived behavioral control  Behavioral 
intention -0.162 .122 -0.15 .186† 

Note. GFI, goodness-of fit-index; KA, Kline’s alternative; NFI, normed fit index; 
RMSEA, root mean square error of approximation. †p-value was based on the initial 
structural model. Structural model statistics 𝜒𝜒2 = 78.255, df = 41, p = .000; KA = 
1.909; GFI = .917; NFI = .941; RMSEA = .077 

 

Summary 

The current research investigated the behavioral intentions of college marching 

musicians to perform preventive exercises to prevent PRMDs using TPB as the 

theoretical framework. Participants believed preventive exercises are necessary for 

injury prevention, to build muscular strength, improve posture, and enhance sound 

quality. General concerns regarding the consistency with which preventive exercises 



 

76 
 

are performed and the repetitive nature of procedures prevailed. Additionally, band 

directors were identified as a group who would both approve and disapprove of band 

members performing preventive exercises. Lastly, perceived behavioral control factors 

included time constraints, having a leader who is informed about preventive exercises, 

would facilitate the performance of preventive exercises. These themes guided the 

construction of the Playing-Related Musculoskeletal Disorder Care Questionnaire.  

Test-retest analysis revealed the Playing-Related Musculoskeletal Disorder Care 

Questionnaire was reasonably reliable. The subjective norms construct did not meet the 

a priori justification, but was kept so the predictability of the theoretical and the 

measurement model could be fully investigated.  

SEM via confirmatory factor analysis maximum likelihood method specified the 

interplay between the measurement model and the structural model. The initial 

measurement model indicated a poor model fit, but was improved by dropping factor 

loadings below a .50 and co-varying between high error terms within similar construct 

items. Despite the improved model fit, the relationship between the TPB constructs 

(attitude toward the behavior, subjective norms, and perceived behavioral control) and 

behavioral intention was non-significant when the structural model was assessed 

against the theoretical model. The result revealed significant paths between attitude 

toward the behavior and subjective norms on behavioral intention; suggesting the 

Playing-Related Musculoskeletal Disorder Care Questionnaire is reliable but not valid. 
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CHAPTER 5 

DISCUSSION 

This study addressed the predictive determinants of college marching musicians 

to performing preventive exercises to mediate playing-related musculoskeletal disorders 

(PRMD). Qualitative findings from the elicitation study served as the thematic backdrop 

to the proposed questionnaire. In the quantitative phase, attitude toward the behavior, 

subjective norms, and perceived behavioral control beliefs about performing preventive 

exercises before instrument play were examined in undergraduate marching band 

members in the southeastern United States. The interplay between individual-level 

attitude toward the behavior, subjective norms, perceived behavioral control and 

behavioral intentions were specified through structural equation modeling (SEM) via 

confirmatory factor analysis (CFA). Thus, this study offers valuable theoretical and 

applied information for programmers and interventionists to build and evaluate primary 

prevention programs for playing-related injury among college musicians. 

Results of Research Questions 

 Research Question 1. What are college marchers' underlying beliefs (within the 

theory of planned behavior [TPB] constructs) about performing preventive exercises 

before instrument play? The prevailing themes from the elicitation study found college 

marching band alumni favored preventive exercises for PRMD injury prevention, 

recognized the social pressure from band directors, revealed concerns regarding time 

requirements, and having an informed leader to instruct on the subject. Additionally, 
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band alumni admitted a lack of confidence with preventive exercises. The elicitation 

data also revealed the decisive power of band directors. Participants were more likely to 

engage in preventive exercise if told to do so. Likewise, if the band director did not 

prioritize it, neither did the band member. 

As discussed in chapter 2, interventions for PRMD prevention have been 

conducted on college musicians,74,181-184 adolescent musicians,185,186 and orchestral 

musicians.31,47,128,187 None have been conducted on marching band musicians. The 

successful intervention-based studies had similar components, which exhibited 

significant results: (1) addresses physiology of performer, (2) anatomy, (3) relaxation 

techniques,74,182 (4) posture hygiene,73,74 (5) physical activity, and (6) an examination of 

risk factors.31,128 Interventions for marching band should focus on the components 

mentioned above while improving attitudes and enhancing social support.  

Based on the elicitation data, factorial analysis (discussed later), and literature 

efforts can be taken to apply TPB to encourage the use of preventive exercises among 

marching musicians (Table 5.1). For instance, attitudes that enable musicians to play 

through an injury can be addressed with early education on the risk factors.17,26 

Additionally, music education should also require wellness training, so that information 

on injury prevention practices can be disseminated to novice musicians.26,188 

Introducing physical fitness concepts from informed instructors will help build confidence 

in exercise.187  
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Table 5.1  
 
Strategy Table to Apply the Theory of Planned Behavior to Address Preventive 
Exercise Use Among Marching Musicians  

Preventive Exercise 
Beliefs 

Related TBP 
Construct 

Type of Plausible 
Intervention to Modify 
or Introduce Beliefs 

How Intervention 
Addresses the 

Construct 
Lack of PRMD 
recognition 
 

Attitude Provide PRMD 
evidence, with details 
on risk factors to 
students and 
leadership 
 

Highlights value of 
PRMD recognition; 
Builds autonomy 
and confidence  
 

Lack of knowledge 
on preventive 
exercises and injury 
management  

  Provides 
information 
regarding 
behavior or 
outcome 

Informed 
Leadership  
 

Subjective 
norms 

Collect leadership 
beliefs 
 

May influence 
beliefs about 
outcome 

Perceived normalcy 
of playing with an 
injury 
 

Specific skill: General 
strength, flexibility and 
posture training 
 
Interactive workshop 
directed at coping 
mechanism for stress   

Offers social 
processes of 
encouragement, 
support, and 
feedback that may 
influence beliefs 

Disrupting 
occupational flow 
patterns 

Perceived 
behavior 
control 

Specific skill: strategies 
for improving 
scheduled breaks  
 

Addresses external 
control factors by 
facilitating 
knowledge and skill 
acquisition 
 

Independent 
problem solving 

 Specific skill: medical 
resource acquisition  

Addresses internal 
control factors by 
facilitating 
knowledge and skill 
acquisition 

Lack of hierarchical 
support  

 Direct strategies for 
improving 
conversations  
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 Research Question 2. What is the relationship between attitude toward the 

behaviors and behavioral intention to perform preventive exercises before each 

instrument play session? It was hypothesized that attitude toward the behavior would 

not have a significant relationship with behavioral intention (Null hypothesis 1).  After 

analysis, the null hypothesis was rejected. A connection exists between the attitudes of 

marching musicians (positive or negative) and their intent to perform preventive 

exercises to prevent PRMDs.  

Rardin185 implemented a multi-modal PRMD prevention education and exercise 

program that included workouts for spinal strength and flexibility. Less pain was 

reported at the end of the study, as well as a reduction in poor attitudes toward 

preventive care. Here, the author demonstrated that musicians’ attitude makes them 

more or less likely to adopt healthy behaviors.  

Success with implementing PRMD preventive exercises relies on cultivating 

positive attitudes and health education. First, early education on risk factors17,26 would 

improve injury prevention beliefs. By doing so, information on PRMD etiology, risks, and 

preventive practices can be disseminated to musicians before an injury, or they 

approach their instructors for medical advice.26,188,189  

However, early education in PRMD prevention is a challenge. Music educators 

receive criticism for pushing a young music student to play through pain.100 However, 

that is assuming the music student chooses to report pain or discomfort to their 

instructor.100,190 Presently, private tutors are not credentialed, and music education 

curriculum does not include aspects of general health. Only 13 institutions in the country 

offer courses for music students to teach them about general and musician health 
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(Figure 5.1).191-193  Leaving many college-educated music educators unaware of how to 

prevent PRMDs, let alone impart that information onto their pupils. 

 

Figure 5.1. Available Health Promotion Courses for College Music Students  
 

Second, improving band members’ confidence in performing preventive 

exercises could be enhanced by introducing physical activity concepts. Chan, Driscoll & 

Ackermann68 proved successful with implementing a strength program to Australian 

orchestral musicians. Participants completed a tailored exercise program for 10-weeks 

led by a physical therapist. The program consisted of exercises for the neck, shoulders, 

abdomen, spine and hips to strengthen postural muscles and improve balance. At the 

conclusion of the program, PRMD frequency and severity was significantly lower than 

the control group. Additionally, perceived exertion decreased during play and remained 

low through the six-month follow-up.        

Ackermann, Adams & Marshall181  reported similar results with undergraduate 

music majors. Here, participants completed either muscular strength or endurance 

exercises for 45 minutes, twice a week for six weeks. Those in the endurance group 

reported a decrease in perceived exertion when playing, but both groups showed 

significant improvements in isokinetic and isometric measures. As a final point, 
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participants from Chan, Driscoll & Ackermann68 and Ackermann, Adams & Marshall 181  

valued their ability to play longer with less perceived effort more than gains in strength.  

From this research, it is recommended that PRMD prevention programs need to 

emphasize the advantages of this health behavior while demonstrating physical fitness 

techniques. The earlier in a musician’s career this happens, the more likely music 

students are to cultivate positive attitudes toward injury prevention. 

Research Question 3. What is the relationship between subjective norms and 

behavioral intention to perform preventive exercises before each instrument play 

session? It was hypothesized that subjective norms would not have a significant 

connection with behavioral intention (Null hypothesis 2). After analysis, the null 

hypothesis was rejected. The relationships marching musicians had with themselves, 

their peers, and directors in this sample influenced their intent to perform preventive 

exercises.   

Based on the results of this research, the band director is the most influential 

figure in the organization. They organize practices and performances,194,195 allocate 

time for warm-up, marching fundamentals, and instrument play,196 and set the tone and 

pace of practice.14,19 Flaws in leadership lead to social tensions within the group.197,198  

As previously mentioned, music educators, band directors, and private tutors are 

unqualified to provide their pupils with injury advice due to the lack of credentialing and 

personal health education. Therefore, marching musicians are without a role model 

emulate prevention practices.  

Beyond the capabilities of band directors to provide their marchers with 

prevention practices, musicians believe playing with an injury is normal. The presence 
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of a PRMD produces feelings of fear, guilt, embarrassment and shame.27,35 Like elite 

athletes,112 there is a compulsion to be tough and play despite physical discomfort, 

driving injury concealment.26 Middlestadt & Fishbein107 conducted a national survey of 

orchestras and found that perceived stress was greater among soloist. Likewise, the 

chair a musician holds (first or second) also increases perceived work stress.52 Sixty 

percent of Australian musicians felt pressure from rival peers completing for more 

notoriety and this negatively impacted individual performance. 52,199  

Conversely, suffering a PRMD has been documented as a shared experience, 

one that builds comradery through peer-lead advice.26 Kenny, Driscoll, & Ackermann22 

found 27% of professional musicians ranked social support to be vital to personal 

health. Khalsa & Cope129 also demonstrated this connection between personal health 

and peer relations with a two-month yoga intervention. Participants mediated, 

participated in group discussion, were counseled by psychotherapist and practiced yoga 

twice a day. At the conclusion of the study, the most valuable aspect of the intervention 

was not the physical activity, but having peer support.  

From this research, it is recommended that PRMD prevention programs need to 

incorporate group-based learning. Several authors have used this strategy during health 

promotion interventions to reduce PRMDs.63,74,200 In each case, peers worked together 

to practice relaxation procedures, warming-up and cooling down exercises, postural and 

strength training.  Such group-based learning should also include opportunities to 

discuss the stigma of injury to enhance the social processes of encouragement and 

support.   
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Research Question 4. What is the relationship between perceived behavioral 

control and behavioral intention to perform preventive exercises before each instrument 

play session? It was hypothesized that perceived behavioral control would not have a 

significant relationship with behavioral intention (Null hypothesis 3). After analysis, the 

null hypothesis was failed to be rejected. As a result, the perceived behavioral control of 

marching musicians in this sample did not influence their intent to perform of preventive 

exercises. These results, however, contradict control factors found to facilitate or inhibit 

musician health.  

The first is a phenomenon called occupational flow. Guptill11 describes 

occupational flow as a sensation that occurs when there is a palpable loss of space and 

time while performing or practicing. Within those moments, musicians become unaware 

or forgetful of their injury. One musician comments, “I am more likely to be so focused 

on the music that I can’t focus as much on my body.”11 The consequence is that the 

afflicted musician is less motivated to seek care because the PRMD is not severe 

enough to disrupt their playing. Recommendations to control occupational flow include 

using an egg timer to schedule rest and to split up long pieces of music.     

Second, professional and marching musicians share job characteristics: 

touring,26 increased practice hours before performance engagements,14,26,201 and 

creative expression.27,202 These features give the impression that the work environment 

is uncontrollable. Thus, musicians believe they cannot defend their well-being, and the 

pleasure of playing becomes overshadowed by mental and physical stress.26  

Since the early nineteen-eighties, the relationship between environment and 

physical health has been ongoing.197,198 Liljeholm-Johansson & Theorell27 found that 
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work satisfaction correlated with perceived control. Often musicians compromised their 

well-being for the pursuit of musical mastery. Wills & Cooper104 found a similar mentality 

among English orchestral musicians. Here, a fixation on reaching new heights of 

personal achievement signified an obsession for musical perfection. This self-imposed 

pressure199 acts as a barrier for well-being.  

Third, musicians are more likely to think, behave, and problem-solve 

independently.  For example, Williamon & Thompson189 and Spahn et al62 found 

undergraduate music students believed risk factors, such as awkward or incorrect 

postures, were within their capabilities to correct. Subsequently, Ackermann, Kenny & 

Fortune 22 and Larsson et al70 found music students self-treat their PRMDs with non-

prescription drugs, rest, technique changes, and modifications to practice times. Under 

those circumstances, musicians who problem solve their pain reinforce their perceived 

control in managing this and similar problems. This underlying belief removes the need 

for preventive exercises because reactive self-treating has proven effective.   

Exacerbating this issue is medical dissatisfaction. Hartsell & Tata,10 

retrospectively surveyed music students regarding their undergraduate experience with 

PRMDs. Fifty-four percent reported discontentment with received care they received 

from medical professionals. Building self-confidence for interactions with physicians can 

be bolstered by teaching musicians to articulate their needs and by encouraging them to 

bring their instrument to medical appointments.26 Hand surgeons’ found that by 

incorporating a musicians instrument into the rehabilitation protocol returned 97.7% to 

full, unrestricted play.203 204204 
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Research Question 5. To what extent do the combined constructs of attitude 

toward the behavior, subjective norms and perceived behavioral control to predict 

behavioral intention toward performing preventive exercises before each instrument 

play session? Attitudes toward the behavior, subjective norms and perceived behavioral 

control were postulated to predict the intentions of college marching musicians to 

perform preventive exercises (Null hypothesis 4). The researcher failed to reject the null 

hypothesis because the measurement model did not match the theoretical model. 

Based on the principles of TPB, perceived behavioral control is a powerful predictor of 

behavioral intention.80,81 When studied in conjunction with exercise behaviors, it is an 

accurate predictor of behavioral intention.96,141,158,205-207 However, the removal of 

perceived behavioral control transforms the theoretical model from TPB to TRA. 

Both theories are capable of predicting behavioral intentions and behavior,81,89,94 

meta-analytic studies have shown attitude toward the behavior, subjective norms and 

perceived behavioral control to explain for 30-50% of the variance in intention.208-210 

TRA posits individuals have complete control over behavior.142 96 Within the 

organizational structure of a college marching band; there is little perceived control by 

its members because the band director dictates group norms.27 For the time spent in the 

ensemble practice or performance is outside the control its members, the boundary 

conditions for TRA are unsatisfied.211 Marching band members will not be able to 

perform preventive exercises even if the intention is strong. Thus, TPB is better suited 

when behaviors are not necessarily under perceived volitional control.  

Despite the lack of model fit and statistical significance, neither the theory nor the 

questionnaire should be discredited in this research. SEM is a rigorous, comprehensive 
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approach to exploring relationships between variables.212,213 Often alternative models 

exit,84,170 but go untested. Moreover, fit indices cannot prove 100% duplication between 

the measurement and theoretical model.214,215 Instead a best case scenario is 

specified,170 where the model “is one plausible representation of the underlying 

structure from a larger pool of plausible models.”215 

Consequently, there are precise guidelines for factor analysis that if violated 

could produce misleading results. First, SEM and CFA are extremely sensitive to 

sample size.84,170,216 Smaller samples of 100 are acceptable if there is a maximum of 

three variables being tested. Increasing the number of variables raises the complexity of 

the analyses, thus larger sample sizes are needed.170 Schumacker and Lomax84 

recommend 20 subjects per variable to test the predictive power of a proposed model. 

In this research, the sample size was grossly deficient when compared to the number of 

items analyzed: six participants for every one variable.  Second, data for SEM and CFA 

requires multivariate normalcy. Non-normally distributed data will also produce 

misleading results.84,217 As discussed in Chapter 4, an inverse-normal transformation 

normalized data for perceived behavioral control and behavioral intention data.  

This researcher performed the factorial analyses even with violations to sample 

size and multivariate normalcy. The conclusion, despite the lack of model fit and non-

significant perceived behavioral control construct, is to retain the entirety of the Playing-

Related Musculoskeletal Disorder Care Questionnaire.  

Theory Justification: Revisited 

This research evaluated the TPB to predict the intentions of college marching 

musicians to perform exercises before instrument play. The Playing-Related 
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Musculoskeletal Disorder Care Questionnaire underwent a rigorous methodology to 

determine its validity and predictability. The findings indicated that within the TPB, 

attitude toward the behavior, subjective norms, and perceived behavioral control did not 

predict intention. Instead, attitude toward the behavior and subjective norms were the 

predictors of behavioral intention among marching musicians.   

Attitude toward the behavior is an adequate predictor of intention to perform 

preventive exercises. From the elicitation data measurement model, several negative 

beliefs toward PRMD preventive exercises: its time-consuming nature, the exercises 

may not apply to all instrument types, and they were viewed as tiresome or unimportant. 

These attitudes will share the direction in which behavior change will occur. After 

studying undergraduates and their compliance with the American College of Sports 

Medicine’s exercises guidelines, Rhodes & Courneya136 found attitude toward the 

behavior to have the strongest relationship with intention and behavior. According to the 

authors, increasing an individuals' attitude will result in more behavior change than 

subjective norms and perceived behavioral control.   

Later, in a cross-sectional study of leisure time activities, Rhodes & Dean138 

concluded TV viewing intention limited an individuals’ physical activity behavior. 

However, strong positive attitudes improved the likelihood of exercise participation. Both 

studies by Rhodes & Courneya136 and Rhodes & Dean138 demonstrated a strong 

relationship between attitude toward the behavior and behavioral intention when 

studying physical activity behaviors. However, in the final structural model, attitude 

toward the behavior was the least influence on behavioral intention. This finding is 

counter to other works which have shown attitude toward the behavior to be a more 
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influential than subjective norm.158 Based on the lack of knowledge on PRMD risk 

factors and prevention, it is possible the lack of exposure to preventive exercises does 

not allow college marching musicians to have an opinion (positive or negative) on the 

subject.  

In this research, the final structural model found subjective norm was the 

stronger variable. Thus, the social influence of band directors, leadership staff (e.g. 

drum majors, section leaders, and graduate assistances) and fellow peers to be more 

important than personal attitudes regarding preventive exercises. In a meta-analysis of 

exercise behaviors, Hagger et al,218 and Downs & Hausenblas208 found subjective 

norms had the weakest influence on intentions. In respects to college marchers, the 

strength of the subjective norms variable may be due to the uniqueness of playing in an 

ensemble. Although playing an instrument is an independent activity, there is a 

distinctive emphasis on corporate sound. Rousing applause is expected at the finale of 

a concert because it emits warmth and approval craved by the players from community 

attendees.26 All participating members receive the same praise. Musicians are unique in 

this regard because group sound is the basis of judgment, not an individual.219  

Unfortunately, the predictive strength between perceived behavioral control and 

behavioral intention was nonsignificant in this research. This is contrary to findings TPB-

based research where perceived behavioral control is associated with high intention and 

behavior.209,220 Kwan, Bray & Ginis 221 used past physical activity to predict physical 

activity intention of first year undergraduate students. Authors found the TPB constructs 

explained 37% of the variance in intentions; this increased by 2% when the past 

physical activity variable was added to the analysis.  When predicting behavioral 
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intention, attitude toward the behavior, subjective norms and perceived behavioral 

control was statistical significant. Authors also found participants who had a history of 

being physically active were 1.6-times more likely to be physically active during their 

first year of college.    

In view of past behavior being a significant predictor of physical activity, marching 

musicians are at a disadvantage. Fifteen of the 50 United States allow marching band to 

substitute for physical education credit in high school.222 Unless the band directors are 

requiring their students to exercise during practice, marching band musicians may not 

be physically active. Therefore, according to the findings from Kwan, Bray & Ginis,221 

college marching musicians will not be physically active either.  

Ajzen81 claims access to resources and fewer barriers are determinants of 

greater volitional control over a behavior. Recalling the elicitation data, director support 

was the prevailing perceived behavioral control factors. Due to the lack of control by the 

musician within the confines of ensemble practice and performance times, individual 

member cannot choose to engage in preventive exercises. Thus, the limited exposure 

to physical activity and the lack of perceived control by college musicians may explain 

the non-significance of the perceived behavioral control construct. Therefore, the 

strength of marching musicians’ attitude toward the behavior and subjective norms is 

more predictive of their behavior. 

 
Limitations, Recommendations, and Future Directions 

This study, however novel and informative, was not without limitations. Table 5.2 

provides a summary of the research design, and questionnaire development limitations, 

as well as recommendations for future research. 
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Table 5.2 
 
Summary of Research Design and Questionnaire Development: Limitations and 
Recommendations 
• Unforeseen recruitment scenarios 

o More direct data collection procedures 
o Provide pre-notification emails and more frequent reminders 

  
• Theoretical framework 

o Established the use of preventive exercises as the outcome variable, not 
behavioral intention   

o Time at band practice not under volitional control of band members  
o Narrowed focus to intrapersonal health determinants only  

 
• Self-reporting data 

 
• Measurement 

o Fallacy of chi-squared 
o Self-report assumes honesty and accuracy 
o Violations to normality assumptions  
o Cross-sectional design limits the ability to identify causations between 

variables 
 

• Novel discovery 
 

Recruitment 

Limitations. Throughout the research process, sample sizes were smaller than 

anticipated. For instance, 12 of the 25143 recommended were recruited for the elicitation 

study, 22 of the 30163 recommended pairs were matched for the test re-test, and 153 of 

the 20084 recommended data points for the structural equation modeling were attained. 

Each of these separate studies (elicitation study, test-retest, and questionnaire 

development) utilized QualtricsTM for data collection. The choice to utilize the Internet- 

based survey software could have limited participation. First, participants were recruited 

via email using their university account. It is possible the recruitment email was 

overlooked if t their university account was not the preferred email or the account not  



 

92 
 

Table 5.3 
 
Overview of Sample Size Insufficiency 

 
Recommended N 

Elicitation Study 25143 12 

Test-Retest 30163 22 

Confirmatory Factor Analysis 20084 153 
 

checked on a regular basis. Second, participants on QualtricsTM could have become 

distracted and closed their browsers while the questionnaire was live. Thereby, forcing a 

premature submission and leading incomplete data. Third, there was an over sampling 

of Caucasians, trumpeters, and clarinetist. It is possible, then, to believe the results are 

not generalizable among all races and instrument types. 

Moreover, differences in gender existed across the three studies. Females were 

the dominant demographic in the elicitation study and the principle delivery of the 

questionnaire. These findings matched from the population data reported in 

epidemiological studies on professional and college ensemble musicians. Females 

often participated more than males71,74,128,199,223, and they report more injuries.15-17,23,53 

During the test-retest, males dominated the demographic. Despite alternative 

participation rate between the two genders, authors have reported no statistical 

significance difference between the genders.18,23 When assessing PRMDs among 

college musicians, Ioannou & Altemuller23 also found no statistical significance 

difference between the genders when controlling for age, age of injury onset and hours 

of practice. However, when controlling for instrument type females were more likely to 

have a PRMD than males. Authors argued the reason was due to anthropologic 

differences between the genders rather than muscular strength variances. Paarrup et 
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al53 also found significant gender differences among instrument types. Among marching 

band populations, males have reported more injuries than females.126  

Recommendations. Traditionally, pen-and-paper administrations produce greater 

response rates.174  Recruitment could be improved by establishing a time and a place 

for the researcher to deliver the elicitation study, the test-retest and the Playing-Related 

Musculoskeletal Disorder Care Questionnaire. Moreover, response rates could be 

improved by establishing pre-notifications,224 sending a reminder email 48 hours after 

the initial contact225 or offering incentives.226 In addition, future studies should also seek 

to investigate band programs at different institutional levels (Division I, II, III and private) 

with diverse training, recruitment, and performance styles. 

Further, participation in marching band is traditionally volunteer. According to the 

demographics from the principle delivery, nearly 80% majored in something other than 

fine arts. This statistic suggests most college marching musicians play for enjoyment. 

Thus, it may be more appropriate to evaluate this populace like the general student 

body. As their attitudes, subjective norms and perceived behavioral controls may not 

adequately reflect the beliefs of more serious ensemble musicians.  

Lastly, while this research did not study gender differences between intentions to 

perform preventive exercises. In music, however, it appears to be a significant variable. 

Future studies should seek to determine if gender differences exist when attempting to 

predict preventive exercises intentions among college marching musicians.     

Theoretical framework 

 Limitations. The TPB posits an individual must feel they have a certain amount of 

control over performing a health behavior; otherwise, intention will not translate into 
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action.142,220,227 Moreover, because of its linear design. Here, it was the logical choice 

for this research because TPB is one of the best-supported theories on predicting 

behavior,220 and for developing, designing and validating a new instrument.143 

Nevertheless, TPB has had limited application for predicting health behaviors among 

musical populations. Inferences were extrapolated from preexisting works on 

professional and college ensemble musicians.  

Next, Figure 5.2 illustrates the incomplete utilization of the full theory and the 

non-significance of the perceived behavioral control construct. The results of the 

factorial analysis forced a rejection of the theoretical model, contradicting TPB’s design. 

According to Ajzen and Albarracín,228 the “greater the perceived behavioral control, the 

stronger should be an individual’s intention to perform the behavior under 

consideration.” Here, the strength of marching musicians’ intention to perform 

preventive exercises is lost due to the removal of the perceived behavioral construct 

from the analysis.   

 

Figure 5.2. Theoretical Model Results  
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Recommendations: Due to the novel nature of this research, TPB should not be 

discredited as a valuable tool for investigating a population’s intention to perform a 

health behavior81,89,92,132 Among marching musicians, another health behavior theory 

may better predict the use of preventive exercises. After reviewing 24 TPB-based 

interventions, Hardeman et al229 found insufficient evidence to support the robustness of 

this theory when used in isolation. Authors Chatzisarantis and Hagger230 investigated 

persuasive communication to measure changes in physical activity behavior in young 

adults. While the intervention was successful in using persuasive commination to 

change participant attitudes and intention toward physical activity, but it did not cause a 

tangible change in behavior. Moreover, TPB does not account for future behavior210 

because of its linear approach. Unlike social learning theory,231 TPB does not posit 

changes in cognitions.232 Which might be more valuable given the culture of negligent 

health practices in musicianship.36  

Lastly, TPB is an intrapersonal level theory where interpersonal, economic, 

environmental, or political factors are not considered. The social ecological model 

assumes there are multiple levels of influence and these level interact and reinforce 

each other.233,234 Making this a plausible model for exploring the barriers and facilitators 

to injury prevention at an organizational level. In a systematic review of 19 ecological-

based studies, Humpel, Owen, & Lesie,235 emphasized the importance of environmental 

influences (accessibility, safety and opportunity) and its role in adding to or removing 

barriers for activity. As there is little emphasis on physical activity education in music 

education, it may be more prudent to address the (1) social structure, policy, (2) 

community, (3) institutional, and (4) interpersonal levels233,234 alongside investigating the 
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intentions of a band member. Further investigations should seek to test other health 

behavior theories before settling with TPB alone to predict behavior change. 

Self-reporting data 

Limitations. Each of the three studies used cross-sectional data and only 

provided an examination of the population at a singular point in time. In addition, the 

self-reporting nature of the elicitation study, test-retest, and questionnaire validation 

assumes each participant responded with honesty and accuracy. It is common for study 

participants to provide perceived socially acceptable answers.236 It is also plausible a 

misinterpretation of questionnaire items occurred. However, cross-sectional designs 

with self-reporting data collection techniques are often used in behavioral science 

research.   

Recommendations. Nevertheless, more research is needed to investigate the 

attitudes, subjective norms and perceived behavioral control of college marching 

musicians, their PRMDs, and prevention measures. First, a prospective, longitudinal 

research design would better examine behavioral intention as it relates to performing 

preventive exercises. Secondly, incorporating pre-post testing following a PRMD 

intervention would be more predictable of marching musicians and their intention to 

perform preventive exercises. Lastly, the Playing-Related Musculoskeletal Disorder 

Care Questionnaire did not contain reverse items to check for participant answer bias. 

Reformatting items and re-validation of the questionnaire may serve to address the 

concerns.  
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Measurement 

Limitations. Inherent measurement errors accompanied each of the three studies 

in this research. The overarching issue with insufficient sample sizes, previously 

addressed in recruitment, directly affected the quality of the results. For instance, in the 

test-retest 22 matched pairs were analyzed when the required sample size was 

25.163,164 For the factorial analysis, more than 20084 data were needed, but only 153 

were collected. The underpowered analysis produced non-normally distributed data and 

not all the constructs met the a priori criterion for Pearson’s product-moment correlation 

coefficient, Cronbach’s alpha, factor loadings, and average variance. Often in test-

retest237 and SEM research,176,238,239 authors continued with the analysis despite limiting 

sample sizes.  

Next, in the final structural model, subjective norms and attitude toward the 

behavior explained 40% of the variance, leaving 60% unexplained. SEM model relies on 

a non-significant 𝒳𝒳2 to propose no difference between the measurement and structural 

model.82,83 To accept the null hypotheses assumes there is no deviation between the 

model and the data.240 As seen in this research and other attempts,144,241 models are 

often accepted even with a significant 𝒳𝒳2 value. Barrett180 states SEM analyses based 

on samples of less than 200 should simply be rejected. However, GFI, NFI, RMSEA, 

and KA are unaffected by sample size,242 and thus relied upon when the sample size is 

less than 200.  

Recommendations. The inclusion of a pilot test for the elicitation study143 and the 

Playing-Related Musculoskeletal Disorder Care Questionnaire may have led to fewer 
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measurement errors.144 Most importantly, addressing the scant response rates would 

limit the measurement errors due to underpowered analyses.  

Additionally, when items for the Playing-Related Musculoskeletal Disorder Care 

Questionnaire were developed, no distinction was made between perceived difficulty 

and perceived control question types. Here, barriers to action are highlighted by 

identifying an individual's perceived ease or difficulty in performing a health behavior.81 

Thus, items have an accompanying response scale of "easy-difficulty."243 Whereas, 

perceived control questions are directed toward an individual’s effect on a health 

behavior.209,243 Chiefly, items have an accompanying response scale of “complete 

control-very little control.”243  

According to Sparks et al,243 the distinction is important because perceived 

difficulty questions predict intention better. But, perceived control items tap into an 

individual’s self-efficacy when performing a behavior.244 Ajzen81 claims perceived 

behavioral control, and self-efficacy are interchangeable by arguing confidence in a task 

precede behavior. Thus, the Playing-Related Musculoskeletal Disorder Care 

Questionnaire items should have been sufficient to reach statistical significance. Argued 

not to be exchangeable, Bandura245,246 asserts self-efficacy is a determinant of internal 

control factors stemming from cognitive perceptions.  Whereas more general, external 

factors define perceived behavioral control.209 Researchers247,248 have found self-

efficacy to have a greater impact on predicting behavioral intentions rather than 

perceived behavioral control.  To that end, the developed questionnaire was grossly 

deficient as six of seven perceived behavioral control items reflected perceived difficulty. 
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The one perceived control item was dropped from the CFA for not meeting a prior 

criterion.  

Since perceived behavioral control items were developed based on thematic 

results from the elicitation study, an emphasis was placed on perceived ease or 

difficulty of performing preventive exercises. Thus, only the external factors (performing 

preventive exercises before each instrument play session would be “extremely difficult-

extremely easy”) were addressed. Questionnaire items may not be surprising given the 

organizational structure of marching bands and the reflection of that in the elicitation 

data. Future research should focus on testing additional questionnaire items. Improved 

questionnaire items may bring back the significance of the perceived behavioral control 

construct absent from the structural model and explain more variance.    

Conclusion 

Traditional education routes through which the majority of musicians pass, put 

little or no emphasis on care of the body.20,31 To limit the number of injuries associated 

with music play and marching band, prevention-based programing has been introduced 

in professional orchestras and college courses. To measure the success of these 

programs, injury severity and PRMD frequency were the primary outcome variables. 

Predicting the use of preventive exercise went unaddressed. Moreover, none of the 

prevention-based programming was conducted on marching musicians.  

This research explored TPB-based predictors of PRMDs on preventive exercises 

and college marching band members The established theory-based questionnaire 

serves to (1) understand the uniqueness of the college marching band performers, (2) 

highlight critical elements that drive their beliefs, and (3) guide strategy for improving 
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health outcomes. The first phase began with an elicitation study of recent band alumni 

from the 2015-2016 season to capture salient beliefs regarding preventive exercises. 

The qualitative findings served as the thematic backdrop to the proposed instrument 

Playing-Related Musculoskeletal Disorder Care Questionnaire. In the quantitative 

phase, attitude toward the behavior, subjective norms, and perceived behavioral control 

beliefs about performing preventive exercises prior to instrument play were collected 

from undergraduate marching band members from five Division I institutions in the 

Southeastern Conference.  

The research applied SEM to determine the ability of the questionnaire to predict 

the intentions of college marching musician on preventive exercises to prevent PRMD. 

The initial and structural measurement model indicated a poor model fit. Suggesting 

TPB would not adequately predict or anticipant the behavioral intentions of college 

marching musicians to use preventive exercises. Modifying the model improved the 

quality of the overall fit; however, perceived behavioral control was dropped due to non-

significance. Significant paths between attitude toward the behavior and subjective 

norms on participants’ intentions were found. Consequently, college marchers are best 

influenced by their own attitudes and positive social pressure when it comes to 

performing preventive exercises.  

Findings from the present research determined the Playing-Related 

Musculoskeletal Disorder Care Questionnaire to be reliable, but not valid. Therefore, the 

operationalization of TPBs’ constructs to predict the intentions of college marching 

musicians to perform preventive exercises before instrument play was fully not 

established. Given the depth and breathe of the limitations associated with this research 
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the lack of validity may be prematurely decided. As this is the first study of its kind, more 

research is needed to determine the appropriateness of TPB in this population before it 

is discarded.   
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SUBJECT LINE: Research Invitation  
Dear Prospective Participant:  
 
I am a doctoral candidate at The University of Alabama pursuing my Ph.D. in Health 
Education and Promotion. You are being invited to participant in a research study I am 
conducting called “Eliciting College Musicians' Salient Beliefs about Preventive 
Exercises to Reduce or Avoid Playing-Related Musculoskeletal Disorders.” I hope to 
indirectly measure the attitudes, subjective norms and perceived behavioral control 
regarding preventive exercises. Response themes will be used to construct a more 
detailed survey in the future.  
I am requesting that you share your personal beliefs about this important issue by 
completing a brief online questionnaire (see link below). The questionnaire will also ask 
some questions about attitudes, subjective norms and perceived behavioral controls 
regarding preventive exercises to avoid injury while marching in the university’s 
marching band. The chief risk is that some of the questions may make you 
uncomfortable.  You may skip any questions you do not want to answer. 
 
Please note that to participate in this study you must be: 

• A student at The University of Alabama 
• A member in good standing with the Million Dollar Band for the 2015-2016 

season 
• Between 18 and 26 years of age 
• Not eligible to participate in the 2016-2017 marching band season 

Taking part in this study involves completing a 20-item online questionnaire that will 
take about 10 minutes to complete. By clicking on the link below, you will be re-directed 
to the questionnaire. The initial question will ask for you consent to begin the survey and 
you will be given two participation options: 

1. Yes. I have read the above information and consent to be a participant. I 
understand what I will be asked to do. I freely agree to take part in the study.   

2. No. I do not wish to volunteer for the research study.  

Then, you will be asked to give your opinion on 9 separate open-ended questions. 
Following this, an additional 11 multiple-choice questions will ask about your 
demographic information.  
 
Enclosed: 
In this email is a copy of the consent form. Please review its contents for your 
considerations. Additional information about the study is available in the attachment 
(Student Recruitment PowerPoint) below. Both will help you determine your eligibility 
and intent to participate in the study.  
 
 
Questionnaire Link: 
The  University of Alabama Playing-Related Musculoskeletal Questionnaire  
(will be hyper-linked here) 

https://universityofalabama.az1.qualtrics.com/SE/?SID=SV_3ly0JkNy3ZOoqdD
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Please rest assured that the website you will be directed (Qualtrics.com) to is 
completely safe and used regularly by universities for academic research. Your 
participation is completely voluntary. You are free not to participate or stop participating 
any time before you submit your answers. Please note there is no right or wrong answer 
to any of the questions in this survey. 
 
Your participation in this study presents two potential benefits for you. First, an 
increased awareness of your views on performing therapeutic exercises to prevent or 
reduce playing-related injuries. Second, the results of this study may help athletic 
trainers and other medical personnel develop more effective injury prevention programs 
to decrease time loss from activity due to injury in college marching band members. As 
a result, music community could benefit from a lower injury risks. There are no physical 
risks or discomforts in this study. The psychological risks of participating in this study 
are minimal. Although unlikely, if you experience any discomfort, you may contact the 
UA Counseling Center at (205) 348-3863.  
Only the principal investigator and co-investigators will have access to the data. The 
data will be password protected. Please know that your responses and any information 
that could be used to identify you will remain strictly confidential. Thank you in advance 
for your assistance with this research. 
If you have questions about this study, please contact Nancy Naradzay at (301) 520-
2959 and by email or her faculty advisor, Dr. Adam Knowlden at (205) 348-1625. If you 
have questions, concerns, or complaints about your rights as a research participant, 
contact Ms. Tanta Myles (Director of Research Compliance) at (205) 348-8461 or toll-
free at 1-877-820-3066.  If you have complaints or concerns about this study, file them 
through the UA IRB outreach website at http://osp.ua.edu/site/PRCO_Welcome.html. 
Also, if you participate, you are encouraged to complete the short Survey for Research 
Participants online at this website. This helps UA improve its protection of human 
research participants. 
 
Sincerely,  
Nancy Naradzay, MA, LAT, ATC 
Graduate Assistant, Department of Health Science 
(301) 520-2959  
njnaradzay@crimson.ua.edu 
 
(Institutional Review Board Study information to be included here) 
  

tel:%28910%29%20639-4845
tel:%28910%29%20639-4845
tel:%28205%29%20348-8461
tel:1-877-820-3066
http://osp.ua.edu/site/PRCO_Welcome.html
tel:%28910%29%20639-4845
mailto:njnaradzay@crimson.ua.edu
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Name  Position/Affiliation Email Address Expertise 
Dr. Chris Chesky, 
Ph.D 
 
 

Professor of Music at University 
of North Texas, co-founder of 
the Texas Center for Music in 
Medicine 

Kris.Chesky@unt.edu • Population  
• Research on musicians 

Connor Fox* Million Dollar Band alumni from 
The University of Alabama  

csfox205@gmail.com • Population 
• Marching demands 

Andrew Gullucci, 
Ph.D 

Director, Athletic Training 
Program, 
Baylor University 

Andrew_Gallucci@baylor.edu • Theory/Instrument 
Development 
• College Students 
• Athletic training 

Hannah Catalano, 
Ph.D. 

Assistant Professor, Public 
Health Studies, 
University of North Carolina 
Wilmington 

catalanoh@uncw.edu • Theory/Instrument 
Development 
• College Students 
 

Jeri Zemke, Ph.D Clinical Coordinator, Athletic 
Training Program, 
University of Alabama 

jzmsatc@comcast.net • Theory/Instrument 
Development 
• College Students 
• Athletic training 

Ieesha Watson* Million Dollar Band alumni from 
The University of Alabama  

itwatson@crimson.ua.edu • Population  
• Marching demands 

*Did not submit comment on the questionnaire after agreeing to be an expert 
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Expert Panel Review Packet (Reformatted to include 2 sheets per page) 
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Institutional Review Board Approval 
Test-Retest and Principle Questionnaire Delivery (Reformatted to Fit on Page) 
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SUBJECT LINE: Research Invitation  

Dear Prospective Participant:  
 
I am a doctoral candidate at The University of Alabama pursuing my Ph.D. in Health 
Education and Promotion. Your band director [insert name here] has agreed to allow me 
to invite you to be a participant in a research study I am conducting called “Theory of 
Planned Behavior-Based Predictors of Playing-Related Musculoskeletal Disorders 
Prevention Practices.” I hope to predict the use of conditioning exercises to prevent 
playing-related musculoskeletal disorders.  

I am requesting that you share your personal beliefs about this important issue by 
completing a brief online questionnaire called the Playing-Related Musculoskeletal 
Disorder Prevention Care Questionnaire (see link below). The questionnaire will also 
ask some questions about attitudes, subjective norms and perceived behavioral controls 
regarding preventive exercises to avoid injury while marching in the university’s 
marching band. The chief risk is that some of the questions may make you 
uncomfortable.  You may skip any questions you do not want to answer. 
 
Please note that to participate in this study you must be: 

• A student at [insert school name here].  
• A member in good standing for the 2016-2017 band season 
• Between 18 and 26 years of age 
• Not a drum major (peer conductor) or a member of the visual ensemble 

(majorette, color guard, dance line). 

Taking part in this study involves completing a 42-item questionnaire that will take about 
15 minutes to complete. By clicking on the link below, you will be re-directed to the 
questionnaire. The initial question will ask for you consent to begin the survey, and you 
will be given two participation options: 

3. Yes. I have read the above information and consent to be participants. I 
understand what I will be asked to do. I freely agree to take part in the study.   

4. No. I do not wish to volunteer for the research study.  

Enclosed: 

In this email is a copy of the consent form. Please review its contents for your 
considerations. Additional information about the study is available in the attachment 
(Student Recruitment PowerPoint) below. Both will help you determine your eligibility 
and intent to participate in the study.  
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Questionnaire Link: 

Playing-Related Musculoskeletal Disorder Prevention Care Questionnaire  
(will be hyperlinked here) 
 
 Please rest assured that the website you will be directed (Qualtrics.com) to is 
completely safe and regularly used by universities for academic research. Your 
participation is entirely voluntary. You are free not to participate or stop participating any 
time before you submit your answers. Please note there is no right or wrong answer to 
any of the questions in this survey. 
 
Your participation in this study presents two potential benefits for you. First, an 
increased awareness of your views on performing therapeutic exercises to prevent or 
reduce playing-related injuries. Second, the results of this study may help programmers 
and interventionists develop more effective injury prevention programs to decrease time 
loss from activity due to injury in college marching band members. As a result, music 
community could benefit from lower injury risks. There are no physical risks or 
discomforts in this study. The psychological risks of participating in this study are 
minimal.  

Only the principal investigator and co-investigators will have access to the data. The 
data will be password protected. Please know that your responses and any information 
that could be used to identify you will remain strictly confidential. Thank you in advance 
for your assistance with this research. 

If you have questions about this study, please contact Nancy Naradzay at (301) 520-
2959 and by email or her faculty advisor, Dr. Adam Knowlden at (205) 348-1625. If you 
have questions, concerns, or complaints about your rights as a research participant, 
contact Ms. Tanta Myles (Director of Research Compliance) at (205) 348-8461 or toll-
free at 1-877-820-3066.  If you have complaints or concerns about this study, file them 
through the UA IRB outreach website at http://osp.ua.edu/site/PRCO_Welcome.html. 
Also, if you participate, you are encouraged to complete the short Survey for Research 
Participants online at this website. This helps UA improve its protection of human 
research participants. 

Sincerely,  
Nancy Burns, MA, LAT, ATC 
Doctoral Candidate, Department of Health Science 
(301) 520-2959  
njnaradzay@crimson.ua.edu 

 
Institutional Review Board Approval #16-OR-319 

 

tel:%28910%29%20639-4845
tel:%28910%29%20639-4845
tel:%28205%29%20348-8461
tel:1-877-820-3066
http://osp.ua.edu/site/PRCO_Welcome.html
tel:%28910%29%20639-4845
mailto:njnaradzay@crimson.ua.edu
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Sample Institutional Recruitment for Band Directors 
Cover Letter and Approval Letter 
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February 2, 2016 
Attn: Dr. XXXXXX 

Director of Bands, Department of Music 
Music Building 201, 

University of XXXXXX 
City, State, Zip Code 

 
Dear Prospective University:  
 
I am a doctoral candidate at The University of Alabama in Tuscaloosa, Alabama, 
pursuing my Ph.D. in Health Education and Promotion. My induction into this field 
began after working as a certified athletic trainer. For the past 4 years, I have had the 
opportunity to serve as the primary allied health care provider for the university's band, 
the Million Dollar Band – none of my patients have ever been so interesting.  
 
Working with musicians sparked my interest in music medicine. Hence, the topic of my 
dissertation: investigating the use of preventive exercises to reduce or avoid the risk of 
playing muscle pain. My hope is to create and validate an instrument that can serve as 
a needs assessment tool for future health promotion programming efforts in this 
population.  
 
I am requesting that you allow me to survey your marching band members during the 
fall of 2016. Participating in the study will involve taking part in a brief online 
questionnaire. There are no physical risks or discomforts associated with the study. The 
psychological risks of participating in this study are minimal as well. 
 
Enclosed you will find is a letter of approval, required, for Alabama’s Institutional Review 
Board. With your commitment to allow me to survey your marching band members, 
please sign and return the approval letter using the return-addressed envelope 
 
I would be happy to field any questions, comments or concerns before making your 
decision. Thank you for your time and consideration. 
 
Nancy Burns (Naradzay) 
Graduate Teaching Assistant; Athletic Training Program 
The University of Alabama, Box 870311 
Tuscaloosa, AL 35487-0311 
205-348-8744; 205-348-7568 (Fax); njnaradzay@crimson.ua.edu 
 
February 2, 2016 
 
To The University of Alabama Institutional Review Board, 
 
I have been in written communication with Nancy Burns (Naradzay) and discussed her 
project titled “An Examination of Playing-Related Musculoskeletal Disorders Prevention 
Practices Using Theory of Planned Behavior: Instrument Development and Validation.” I 
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would like to express my support for this project and will allow her to send an online 
questionnaire to the members in XXXXXXX’s Marching Band. I believe it will benefit 
collegiate musicians and provide valuable information to improve the health behaviors 
surrounding playing-related musculoskeletal disorders.  
 
Thank you for your time.  
 
 
 
 
Sincerely,  
 
 
 
Dr. XXXXXX 
Director of Bands 
Department of Music 
Music Building 201, 
University of XXXXX 
City, State, Zip Code 
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APPENDIX H 
 

Playing-Related Musculoskeletal Disorder Care Questionnaire from QualtricsTM 
(Reformatted to include 2 sheets per page) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 



 

148 
 

 
 
 
 
 
 
 
 



 

149 
 

 
 
 
 
 
 
 
 



 

150 
 

 
 
 
 
 
 
 
 



 

151 
 

 
 
 
 
 
 
 



 

152 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

153 
 

 
 
 
 
 

APPENDIX I 
 

Qualitative Elicitation Content Analysis 
Elicitation Study (N = 11)
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TPB Elicitation 
Questions 

Verbatim 
Responses 

Frequent 
Responses* Themes Extracted 

Attitude Toward 
the Behavior 
 
1. What do you 
believe are the 
advantages of 
performing 
preventive  
exercises before 
playing your 
instrument each 
time? 

• Help with 
posture 

• Help with 
muscle pain 

• Help with back 
issues… 

• To build 
strength…[for] 
playing an 
instrument with 
proper 
technique.  

• …prevent injury 
while playing an 
instrument. 

• Preventing strain 
and/or injury, 
increasing 
fitness 

• …allows for us 
to apply more of 
our time to the 
instructive 
portion of 
rehearsal. If we 
don't 
stretch/warm up 
prior to 
rehearsal, we 
get tired quicker 
and aren't as 
productive. 

• …help with your 
wrist and tendon 
health…prevent 
issues such as 
tendinitis, carpel 
tunnel, etc. 

• Better breathing, 
resulting in 
better sound.  

• Management of 
tension due to 
playing and 

• …prevent injury 
while playing an 
instrument. 

• Help with back 
issues… 

• Preventing 
strain and/or 
injury, 
increasing 
fitness 

• …help with your 
wrist and tendon 
health…prevent 
issues such as 
tendinitis, carpel 
tunnel, etc   

• …decrease 
chances of 
pulling muscles 
while 
marching… 

• Management of 
tension due to 
playing and 
marching 
positions  

• Help with 
muscle pain (n = 
7) 

 
• …allow us to 

warm up [before 
playing] 

• …help with 
warming up the 
body and getting 
the blood 
flowing. 

• …necessary to 
play well. (n = 3) 

 
• …allows for us 

to apply more of 
our time to the 

• Prevents injury 
• Necessary to 

play well 
• Play longer/be 

more 
productive 

• Build strength 
• Better sound 

quality 
• Posture 

hygiene  
• Tones the body  
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marching 
positions.  

• Better tone of 
the body. 

• ..to play my 
instrument 
longer during 
practice or at an 
event with better 
quality.   

• …necessary to 
play well. 

• It builds 
endurance and 
strength… 

• …allow us to 
warm up [before 
playing] 

• …help with 
warming up the 
body and getting 
the blood 
flowing. 

• …decrease 
chances of 
pulling muscles 
while marching 
or becoming 
short of breath 
when playing. 

instructive 
portion of 
rehearsal. If we 
don't 
stretch/warm up 
prior to 
rehearsal, we 
get tired quicker 
and aren't as 
productive. 

• …to play my 
instrument 
longer during 
practice or at an 
event with better 
quality.  (n = 2) 

 
• To build 

strength…[for] 
playing an 
instrument with 
proper 
technique  

• It builds 
endurance and 
strength… (n = 
2) 

 
• Better breathing, 

resulting in 
better sound 

• [To not become] 
short of breath 
when playing (n 
= 2) 

 
• Help with 

posture (n = 1) 
 
• Better tone of 

the body (n = 1) 
2. What do you 
believe are the 
disadvantages of 
performing 
preventive  

• None 
• Time consuming  
• …preventive  

exercises may 
not be 

• Time 
consuming 

• Time 
consuming 

• Time 
consuming 

• Not applicable 
to all 
instruments 
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exercises before 
playing your 
instrument each 
time? 

applicable to all 
instruments 

• Loss of practice 
time 

• It takes time 
away from 
rehearsal.  

• …enjoy the time 
in the beginning 
of block to kind 
of warm up and 
get back into 
rehearsal mode 
instead of 
jumping right in. 

• It takes extra 
time 

• …could tire you 
out. 

• Time consuming 
• …not viewed by 

everyone as 
important. 

• …exercises 
become 
repetitive and 
boring.   

• …time 
consuming… 

• The exercises 
are time 
consuming…  

• …it take[s] up 
extra time but it's 
for a good 
reason. 

• …time 
consuming… 

• The exercises 
are time 
consuming…  

• It takes extra 
time 

• It takes time 
away from 
rehearsal.  

• Loss of practice 
time 

• …it take[s] up 
extra time but 
it's for a good 
reason (n = 8) 
 

• …preventive  
exercises may 
not be 
applicable to all 
instruments (n 
= 1) 

 
• …could tire you 

out (n = 1) 
 

• …not viewed by 
everyone as 
important (n = 
1) 

 
• …exercises 

become 
repetitive and 
boring (n = 1)  

 
 
• None (n = 1) 
 
 
 

• Tiresome 
• Not viewed as 

important 
• Exercises 

repetitive and 
boring 
 
 
 

3. Is there anything 
else you would 
associate 
with performing 

• …keeping 
yourself well-
hydrated 

• Breathing 
exercises 

• Breathing 
exercises  

• Mindfulness  
• Repetitive  
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preventive  exercise
s before playing 
your instrument 
each time? 

• If a routine, it 
can create a 
time to focus on 
what is ahead 
during that 
practice session 

• …force one to 
be mindful of 
their body while 
performing 

• No 
• …lower chances 

of getting injured 
• Mostly good 

benefits! 
• They are 

beneficial, but 
they are not 
always done 

• …but they [the 
band] end up 
always doing the 
same ones 
which is boring.  

• Another issue is 
that when we do 
these exercises 
in sectionals, we 
end up doing the 
same ones in full 
ensemble 
rehearsal and 
this also 
discourages 
members from 
participating 

• Less muscle 
strain and it can 
help ease your 
body into the 
repetitive work 
on your knees 
and back. 

• Breathing 
exercises 

• Breathing 
exercises! (n = 
2) 

 
• If a routine, it 

can create a 
time to focus on 
what is ahead 
during that 
practice 
session 

• …force one to 
be mindful of 
their body while 
performing (n = 
2) 
 

• …but they [the 
band] end up 
always doing 
the same ones 
which is boring.  

• Another issue is 
that when we 
do these 
exercises in 
sectionals, we 
end up doing 
the same ones 
in full ensemble 
rehearsal and 
this also 
discourages 
members from 
participating (n 
= 2) 
 

• Less muscle 
strain and it can 
help ease your 
body into the 
repetitive work 
on your knees 
and back. 

• …lower 
chances of 

• Decrease injury 
• Good benefits 
• Issues with 

consistency  
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• Breathing 
exercises 

getting injured 
(n = 2) 
 

• Mostly good 
benefits! 

• They are 
beneficial (n = 
2) 
 

• but they are not 
always done (n 
=1)  

 
• …keeping 

yourself well-
hydrated 

 
• No 

 
Subjective Norm 
4. Are there any 
individuals or groups 
who would approve 
(directly or 
indirectly) 
of performing 
preventive  
exercises before 
playing your 
instrument each 
time? 

• …most 
instruments 
because holding 
the instrument is 
not in a natural 
form (except 
clarinet and 
saxophone) 

• Yes… the 
organization is 
helping the 
members take 
care of their 
body. 

• No 
• Trombones, 

Tubas 
• Yes I believe so. 
• Yes. 
• People who 

want to be more 
fit or be a better 
musician. 

• …leadership 
team 

• …staff would 
approve… 

• …staff.… 
• …the directors. 
• The directors…. 

(n = 3) 
 

• Section leaders 
and drum 
majors would 
be more 
inclined to.… 

• …leadership 
team…(n = 2) 
 

• most 
instruments 
because 
holding the 
instrument is 
not in a natural 
form (except 
clarinet and 
saxophone) 

• Trombones, 
Tubas (n =2) 
 

• Yes 

• Band directors 
• Peer leadership 
• Individual 

groups 
• General 

members 
• Those with 

intentions 
• Music students 
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• Students 
studying 
music… 

• …the directors. 
• The directors…  
• Section leaders 

and drum 
majors… 

Yes I believe so 
(n = 2) 
 

• Yes…the 
organization is 
helping the 
members take 
care of their 
body (n = 1)  

  
• People who 

want to be 
more fit or be a 
better musician 
(n = 1) 

 
• Students 

studying 
music… (n = 1) 
 
 

5.  Are there any 
individuals or groups 
who would 
disapprove (directly 
or indirectly) 
of performing 
preventive  
exercises before 
playing your 
instrument each 
time? 

• Probably not 
• No 
• Older 

members…will 
have a hard time 
believing that 
the benefits are 
worth the time 
and energy. 

• Not that I know 
of. 

• Not that I know 
of!  

• People might 
think it's 
strange… 

• …people would 
probably agree 
that it is smart. 

• Directors and 
staff…don't view 
it as important 
and too time 
consuming. 

• Not that I know 
of. 

• Not that I know 
of!  

• Probably not 
• No 
• None (n = 5) 

 
• Students who 

do not realize 
the benefits of 
these exercises 
would 
disapprove… 

• Older 
members…will 
have a hard 
time believing 
that the benefits 
are worth the 
time and 
energy 

• Some of the 
newer 

• Non-response  
• General 

members 
• Band directors 
• Personal 

opinion 
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• Students who do 
not realize the 
benefits of these 
exercises would 
disapprove… 

• …could be seen 
as a waste of 
time.   

• Similarly, 
directors or staff 
that have a large 
agenda of items 
to accomplish 
during a 
rehearsal might 
not plan time for 
these exercises 
because time is 
limited.   

• …they [the 
directors] might 
expect students 
to do them on 
their own before 
rehearsal begins 

• …many students 
don't have the 
will or discipline 
to do them. 

• Some of the 
newer members 
of the band. 

• Yes 
• None 

members of the 
band 

• …many 
students don't 
have the will or 
discipline to do 
them (n = 4) 
 

• …they [the 
directors] might 
expect students 
to do them on 
their own 
before 
rehearsal 
begins 

• Directors and 
staff…don't 
view it as 
important and 
too time 
consuming 

• …[Directors 
and staff see it] 
as a waste of 
time 

• Similarly, 
directors or 
staff that have a 
large agenda of 
items to 
accomplish 
during a 
rehearsal might 
not plan time 
for these 
exercises 
because time is 
limited (n = 4)  
 

• People might 
think it's 
strange… 

• …people would 
probably agree 
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that it is smart 
(n = 2) 

 
• Yes (n = 1) 

6. Is there anything 
else you would 
associate with other 
people's view about 
you performing 
preventive exercises 
before playing your 
instrument each 
time? 

• No 
• No  
• No 
• No 
• None 
• There are 

certain groups 
who don't take it 
seriously and 
therefor don't 
really benefit 
from it. 

• They might think 
you are a nerd 

• …[Students] will 
do them, when 
instructed to 
during 
rehearsal… 

• I think some 
students are 
indifferent about 
them… 

• …[students] 
wouldn't do them 
during individual 
practice or if 
they are not 
instructed to do 
so. 

• Some people 
are lazy and 
some aren't. It's 
just the mindset 
of the individual. 

• No 
• No  
• No 
• No 
• None (n = 5) 

 
• They might 

think you are a 
nerd 

• I think some 
students are 
indifferent 
about them… 

• Some people 
are lazy and 
some aren't. It's 
just the mindset 
of the 
individual. 

• There are 
certain groups 
who don't take 
it seriously and 
therefor don't 
really benefit 
from it. (n = 4) 
 

• …[Students] 
will do them, 
when instructed 
to during 
rehearsal… 

• …[students] 
wouldn't do 
them during 
individual 
practice or if 
they are not 
instructed to do 
so (n = 2) 

 

• Non-response 
• Mindset of 

person 
• If instructed  
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Perceived 
Behavioral Control  
7. What factors or 
circumstances 
would make it easy 
or enable you to 
perform preventive  
exercises before 
playing your 
instrument each 
time? 

• Setting aside 
some time to just 
stretch…  

• Having a 
prescheduled 
time… 

• …having a 
knowledge or 
trained leader…  

• Having it be a 
part of the 
schedule 

• Time allotted for 
a proper warm 
up. 

• Incorporating 
them into warm-
ups or having a 
little extra time to 
do them. 

• Having a routine 
with clear 
instruction… 

• …[being] 
surrounded by 
people who take 
it seriously 

• …if there is 
dedicated time 
at rehearsal… 

• …should be a 
structured 
routine with a 
rotation of 
exercises as to 
cut down on the 
repetitiveness 
[and] pushback 
from the 
students. 

• Being used to 
working out and 
doing so before 
the season 
starts. 

• Setting aside 
some time to 
just stretch…  

• Having a 
prescheduled 
time… 

• Having it be a 
part of the 
schedule 

• Time allotted 
for a proper 
warm up. 

• Incorporating 
them into 
warm-ups or 
having a little 
extra time to do 
them. 

• …if there is 
dedicated time 
at rehearsal… 

• By having a 
designated 
time…  

• Allocating 
specific 
time…aside 
from the normal 
sectional warm-
ups (n = 8) 
 

• …should be a 
structured 
routine with a 
rotation of 
exercises as to 
cut down on the 
repetitiveness 
[and] pushback 
from the 
students 

• Having a 
routine with 
clear 

• Designating 
time 

• Having a 
routine 

• Trained 
personnel 

• Having buy-in 
• Familiarity  
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• Allocating 
specific 
time…aside from 
the normal 
sectional warm-
ups. 

• By having a 
designated 
time… 

instruction…(n 
= 2) 
 

• …having a 
knowledge or 
trained 
leader…(n = 1) 

 
• …[being] 

surrounded by 
people who 
take it seriously 
(n = 1) 
 

• Being used to 
working out and 
doing so before 
the season 
starts (n = 1) 

8. What factors or 
circumstances 
would make it 
difficult or 
impossible you to 
perform preventive  
exercises before 
playing your 
instrument each 
time? 

• Time constraints 
• Being rushed 
• Being rushed 

through it… 
• …no time before 

rehearsal…no 
time built into 
the rehearsal. 

• Lack of time 
before 
practice… 

• …[having] 
people who do 
not want to 
participate 

• …[having] 
unclear or 
unguided 
instructions 

• Lack of time… 
• …lack of 

instruction…  
• …[if 

the]…section 
leaders…don't 
care  

• Time 
constraints 

• …no time 
before 
rehearsal…no 
time built into 
the rehearsal 

• Lack of time… 
• If someone 

doesn't have 
time to 
workout… 

• Lack of time 
before 
practice…(n = 
5) 
 

• Being rushed 
• Being rushed 

through it… 
• Not allowing 

enough time to 
perform these 
exercises 

• Time 
constraints 

• Being rushed 
• Unclear 

instruction 
• Uncaring peers 
• Environment  
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• …there is push 
back from the 
section. 

• If someone 
doesn't have 
time to 
workout… 

• …[no] space [to 
workout] before 
the season 
starts. 

• Not allowing 
enough time to 
perform these 
exercises. 

…difficult to fit it into 
our schedule… 

• …difficult to fit it 
into our 
schedule… (n = 
4) 
 

• …[having] 
people who do 
not want to 
participate 

• …[if 
the]…section 
leaders…don't 
care 

• …there is push 
back from the 
section (n = 3) 

 
• …[having] 

unclear or 
unguided 
instructions 

• …lack of 
instruction… (n 
= 2) 
 

• …[no] space [to 
workout] before 
the season 
starts (n = 1) 

9. Are there any 
other thoughts or 
opinions that you 
would like to share 
about performing 
preventive  
exercises before 
playing your 
instrument each 
time? 

• …these 
exercises should 
be instrument 
specific  

• …making people 
perform 
exercises could 
isolate people 
and make the 
organization's 
environment 
less welcoming. 

• No 
• Nope 
• No 

• No 
• Nope 
• No (n = 3) 

 
• …making 

people perform 
exercises could 
isolate people 
and make the 
organization's 
environment 
less welcoming 

• …need some 
variety.  I 
personally 

• Non-response 
• Don’t want to 

be forced 
• Instrument 

specific 
• Time 

consuming 
• Injury 

prevention 
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• ….could help 
your wrists… 

• …would make 
practice time 
longer 

• …having too 
many things to 
do to take the 
time to do the 
exercises. 

• …need some 
variety.  I 
personally 
wouldn't want to 
be forced to set 
aside time 
outside of the 
time that the 
band demands 
of me.  

• I also don't 
appreciate how 
every aspect of 
every rehearsal 
is so 
micromanaged.  
We are given 
the same 
comments 
repetitively 
throughout every 
rehearsal that 
we could 
probably tell you 
a large list of 
things we will be 
told every day 
without fail.   
This also flows 
over into 
announcements.  
We have them 
before and after 
practice, and in 
emails/itineraries
, and sometimes 

wouldn't want to 
be forced to set 
aside time 
outside of the 
time that the 
band demands 
of me (n = 2) 
 

• …these 
exercises 
should be 
instrument 
specific  

• Better 
exercises for 
the people who 
carry heavier 
instruments 
would be nice 
(n = 2) 
 

• …would make 
practice time 
longer  

• …having too 
many things to 
do to take the 
time to do the 
exercises (n = 
2) 
 

• ….could help 
your wrists…(n 
= 1) 
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the items they 
are talking about 
aren't relevant at 
that time.  If the 
band could have 
more autonomy 
in how it is ran.  
This would be a 
benefit and 
encourage 
accountability 
and growth for 
the band 
program, 
including the 
performance of 
preventive 
exercises. 

• Better exercises 
for the people 
who carry 
heavier 
instruments 
would be nice. 

• I think it's a great 
idea. I think it 
would be more 
beneficial if our 
marching drill 
was a little more 
challenging 
because then 
the need for 
preventive 
exercises would 
be more 
obvious. 

 
*Participant responses listed from most frequently mentioned to least frequently 
mentioned; Underlined responses indicates an inappropriate answer from respondent.  



 

167 
 

 
 
 
 
 
 

APPENDIX J 
 

Expert Panel Item Consensus on Play-Related Musculoskeletal Disorder Care 
Questionnaire 
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 Readable Face Valid Content Valid 
 Expe

rts 
Yes/
No 

Consen
sus 

Expe
rts 

Yes/
No 

Consen
sus 

Expe
rts 

Yes/
No 

Consen
sus 

INT_Item 
1 3 of 6 3/0 100% 3 of 6 3/0 100% 3 of 6 2/1 50% 

INT_Item 
2 3 of 6 3/0 100% 3 of 6 3/0 100% 3 of 6 2/1 100% 

INT_Item 
3 3 of 6 3/0 100% 3 of 6 3/0 100% 3 of 6 3/0 100% 

INT_Item 
4 3 of 6 3/0 100% 3 of 6 3/0 100% 3 of 6 3/0 100% 

ATT_Ite
m 5 3 of 6 3/0 100% 3 of 6 3/0 100% 3 of 6 2/1 66.6% 

ATT_Ite
m 6 3 of 6 3/0 100% 3 of 6 3/0 100% 3 of 6 3/0 100% 

ATT_Ite
m 7 3 of 6 3/0 100% 3 of 6 3/0 100% 3 of 6 2/0 50% 

ATT_Ite
m 8 3 of 6 3/0 100% 3 of 6 3/0 100% 3 of 6 3/0 100% 

ATT_Ite
m 9 3 of 6 3/0 100% 3 of 6 3/0 100% 3 of 6 2/0 50% 

ATT_Ite
m 10 2 of 6 2/0 100% 2 of 6 2/0 100% 2 of 6 2/0 100% 

ATT_Ite
m 11 2 of 6 2/0 100% 2 of 6 2/0 100% 2 of 6 2/0 100% 

ATT_Ite
m 12 2 of 6 2/0 100% 2 of 6 2/0 100% 2 of 6 2/0 100% 

ATT_Ite
m 13 2 of 6 2/0 100% 2 of 6 2/0 100% 2 of 6 2/0 100% 

ATT_Ite
m 14 3 of 6 3/0 100% 3 of 6 2/0 50% 3 of 6 2/0 100% 

SN_Item 
15 3 of 6 1/2 33.3% 3 of 6 2/1 50% 3 of 6 2/1 66.6% 

SN_Item 
16 3 of 6 3/0 100% 3 of 6 3/0 100% 3 of 6 3/0 100% 

SN_Item 
17 3 of 6 3/0 100% 3 of 6 3/0 100% 3 of 6 3/0 100% 

SN_Item 
18 3 of 6 3/0 100% 3 of 6 3/0 100% 3 of 6 3/0 100% 

PBC_Ite
m 19 3 of 6 3/0 100% 3 of 6 3/0 100% 3 of 6 3/0 100% 

PBC_Ite
m 20 3 of 6 3/0 100% 3 of 6 3/0 100% 3 of 6 3/0 100% 

PBC_Ite
m 21 3 of 6 3/0 100% 3 of 6 3/0 100% 3 of 6 3/0 100% 
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PBC_Ite
m 22 3 of 6 1/2 33.3% 3 of 6 1/2 33.3% 3 of 6 2/1 66.6% 

PBC_Ite
m 23 3 of 6 1/2 33.3% 3 of 6 1/2 33.3% 3 of 6 2/1 66.6% 

PBC_Ite
m 24 3 of 6 3/0 100% 3 of 6 3/0 100% 3 of 6 3/0 100% 

PBC_Ite
m 25 1 of 6 1/0 100% 1 of 6 1/0 100% 1 of 6 1/0 100% 

Abbreviations: INT = intentions; ATT = attitude toward the behavior; SN = Subjective 
norms; PBC = perceived behavioral control 
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