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Abstract 

Sports science identified the trainer-athlete-relationship in the etiology of injuries. We 

aimed to investigate 1. the association between empowering (EMC) and disempowering 

(DMC) motivational-climate and musculoskeletal injuries in ballet, 2. if EMC moderates 

the association between DMC and injuries. 

A cross-sectional cohort survey-study was conducted among ballet dancers (>18 years) 

reporting acute and overuse injuries of the previous two years. Motivational climate was 

assessed with the Empowering-and-Disempowering-Motivational-Climate-Questionnaire 

(1-5-Likert). The Oslo-Sports-Trauma-Research-Centre-Overuse-Injury-Questionnaire 

assessed severity of overuse injuries. Linear regression was performed adjusted for the 

confounders age, sex, expertise, experience, and initiation-age with an interaction term 

between EMC and DMC to assess effect modification. 

189 dancers (26.7±7.9 years; 130 professionals, 27 nations) reported 197 acute and 465 

overuse injuries (previous two years). Mean EMC was 3.1±1.07, DMC 3.3±1.08. EMC 

was associated with less acute (β=-0.22; 95%CI -0.40 to -0.04) and overuse injuries (β=-

0.74; 95%CI -0.99 to -0.50), while DMC was associated with more injuries (acute: β=0.30; 

95%CI 0.13 to 0.47; overuse: β=0.74; 95%CI 0.50 to 0.98). When tested together and 

adjusted for confounders, EMC lost its protective effect (acute: β=-0.15; 95%CI -0.19 to 

0.49; overuse: β=-0.34; 95%CI -0.81 to 0.13). DMC was positively associated with injuries 

throughout all settings (acute: β=0.43; 95%CI 0.10 to 0.76; overuse: β=0.46; 95%CI 0.00 

to 0.91). EMC showed no moderating effects on DMC in the adjusted models.  
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To avoid injuries, it is not enough to create an EMC, because any disempowering nuances 

may negatively affect empowering climates. Teachers should avoid DMC altogether to 

prevent injuries in dancers.   
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3.1 Introduction  

As in many high performance sports, vocational, professional, but also amateur ballet 

dancers experience musculoskeletal injuries, which have been reported to range from 0.6 

to 5.6 injuries per 1000 hours of dance (1, 2) The majority of ballet dancers’ injuries are 

overuse injuries and sustained to the lower extremities and spine (3), with a number of 

different risk factors involved in their development.  

Comparable to any other athlete or performer, the psychological environment surrounding 

the ballet dancer could account for such a risk factor. Among other influences, the 

behavior of the ballet teacher or ballet master creates a certain motivational climate. The 

motivational climate has been identified as a predictor for health and wellbeing of athletes, 

influencing their performance, engagement, and adherence (4-10). Fusing the concepts 

from self-determination-theory (11) and achievement-goal-theory (12), Duda (2013) 

described the resulting motivational climate to be more or less empowering or 

disempowering (13, 14). Based on the tenets of self-determination-theory, achievement-

goal-theory and previous research, empowering motivational climates are characterized 

as task-involving as well autonomy- and socially-supportive, while disempowering 

climates as more ego-involving, controlling, and relatedness-thwarting. Moreover, in 

Duda’s approach, empowering and disempowering climates are not fundamentally two 

ends on a continuum, but instead are conceptualized as coexisting (6, 15). 

In an empowering motivational climate (EMC), individuality, the dancer’s perspectives and 

self-referenced development are supported. The dancer’s reflection on the presence and 

handling of physical complaints through an empowering atmosphere could contribute to 
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reduce the number of  injuries by fighting the idea that pain and injuries are an integrating 

part of the dance world. (16, 17) An acceptance of individual anatomical limitations 

instead of a focus on the need to employ compensatory strategies to fulfil ideal dance 

technical demands could further contribute to avoid many injuries.(18) The focus on social 

interaction and task-orientation satisfies basic psychological needs for autonomy, 

competence, as well as relatedness and facilitates co-operative learning. The resulting 

focus on teamwork could reduce injuries, because there is less need to compete with 

peers or live up to teachers’ expectations, while dancing through pain and injury. In such 

a climate, mistakes are seen as a chance to learn, while physical complaints and their 

need to heal is acknowledged. In task-involving climates, trying hard in skill development 

is appreciated and dancers’ are offered meaningful choices and opportunities to input. 

Hence, empowering climates can foster self-efficacy (19), perceived ability and enjoyment 

(20, 21) as well as self-worth (22). Studies have found performance- and personality 

enhancing effects of empowering teacher behavior, which provides rationale, supports 

meaningful choice and fosters self-referenced perception of competence (23). This 

nurtures psychological health mirrored in positive affective states or self-esteem, and 

enhances performance in athletes (9, 13) and dancers (7, 8, 10), while harm or illness 

can be prevented (24).   

A disempowering motivational climate (DMC), in the contrary, stresses an ego-involving 

view of competence, in which high levels of intra-competition between dancers 

(performance orientation) and punishment of mistakes are perceived. Disappointment in 

the dancer expressed by the teacher as well as unequal recognition are examples of 

controlling teacher behavior, which can result in feelings of humiliation, pressure, 
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intimidation, and control in the dependent person, e.g., the dancer (25). Such a climate 

does not offer an environment in which dancers can acknowledge or report physical 

complaints, accept their anatomical individuality or are encouraged to speak out in case 

of pain or shortcomings. Thus, such an atmosphere is disempowering, fostering 

maladaptive behavior such as perfectionistic concerns or anxiety (26, 27), forcing the 

dancer to suppress physical or psychological discomfort, which could support 

development of stress, illness, or injury.  

In a study involving 406 English athletes from various team and individual sports, EMC 

could be linked to more positive outcomes, such as enjoyment in sports participation, 

while DMC was associated with reduced accomplishment as well as physical 

symptoms.(6) In 112 female and male adolescents football players, perceived coach-

created empowering motivational climate positively was associated with the children’s 

autonomous motivation. (28) It was positively related to their enjoyment of daily physical 

activity and negatively related to their percentage of body fat. In female elite football as 

well as female youth football, empowering features of the climate (e.g., task-involving, 

autonomy- and social support) and the relationship with or behavior of the coach were 

negatively related to injuries. Disempowering aspects (e.g., ego-orientations, perceived 

performance climates, the coach as a source of distress) have shown to be positively 

associated with overuse or previous injuries. (29, 30) 

To our knowledge, no study has investigated the relationship between the motivational 

climate and musculoskeletal injuries in ballet dancers. Hence, the primary aim of this study 

was to investigate ballet dancers’ perceptions of teacher created empowering and 
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disempowering motivational climates and their association with musculoskeletal injuries. 

It is hypothesized that an EMC can be positively related to the prevention of 

musculoskeletal injuries and that DMC can be associated with injuries and ill-health. 

Second, given EMC and DMC coexist,  this study aimed to test whether the EMC 

moderated the effects of DMC and its association with injuries, i.e., if EMC has a buffering 

effect on the hypothesized debilitating effects of DMC (6). 
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3.2 Methods 

3.2.1 Study design  

A cross-sectional cohort study was performed, using a survey based on 90 questions. 

The METC-LDD (Medical-Ethic Committee Leiden│Den Haag│Delft) waived METC 

approval as it did not subject to the WMO (Medical Research Involving Human Subjects 

act) (N19.082/RM/fIT1). Informed consent was obtained electronically.  

3.2.2 Participants  

3.2.2.1 Inclusion & exclusion criteria 

Participants were professional, pre-professional/vocational, and amateur ballet dancers 

over 18 years of age, with regular classical ballet training and experience for at least 3 

years. Insufficient data (i.e., <75% of the questionnaire answered) were regarded as 

exclusion criteria. Since the survey was composed in English to serve international 

purpose, sufficient English language skills were an inclusion criteria for participation. 

3.2.2.2 Recruitment method 

The link to the survey was presented via social media (Facebook, Instagram), embedded 

in a short explanation, in which the dancers were asked to further distribute and share the 

information through their personal contacts, within theatres, ensembles, dance panels, 

blogs, and other contact options. The survey was executed anonymously and no personal 

data, through which dancers could be identified, was recorded. 188 ballet ensembles and 
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51 dance organizations from around the world were informed via email and through 

contact forms on their website.  

3.2.3 Assessments  

3.2.3.1 Demographics  

General questions assessed baseline demographics such as sex, nationality, age at 

starting to dance ballet and workload of the previous two years. Workload was assessed 

as dancer exposure (DE), which equals a dancer’s event (irrespective of duration of 

exposure), i.e., participation in a class, rehearsal, or performance as recommended in 

dance science literature (31), as well as per athlete exposure hour (AE), i.e., 60 minutes. 

Level of expertise, i.e., pre-/professional or amateur dancer, was derived from the 

reported AE: professionals included professional and pre-professional dancers in 

vocational institutions and were defined as dancers with 16+ hours exposure per week, 

whereas amateurs had a maximum of 15 hours of dancing per week.(32-35)  

3.2.3.2 Injuries 

Primary outcome measures were the number of acute and overuse musculoskeletal 

injuries of the previous two years (36). Overuse injury (37) was defined as any ongoing or 

recurrent musculoskeletal pain, ache, stiffness, instability, giving away, swelling, locking 

etc., sustained within the previous two years from dance related activities (i.e., 

performance, rehearsal, or technique class), which could not be linked to a clearly 

identifiable event but which affects the dancer’s ability to dance, forces to perform and 

train with pain or functional disability, modify technique, reduce workload, or stop dancing 

altogether. Acute Injury (37) referred to any acute injury, whose onset could be linked to 
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a specific injury event, in the course of dance related activities (i.e., performance, 

rehearsal, or technique class) within the previous two years, which affects the dancer’s 

ability to dance, forces to perform and train with pain or functional disability, modify 

technique, reduce workload, or stop dancing altogether.  

Self-reported acute injuries within the previous two years were recorded through 17 items 

representing 16 body parts and an additional item as possibility to report other injuries 

than those associated to the given locations. Within each item the following was asked: 

diagnosis, time loss, pain, the necessity to modify training or technique, and instability to 

assess the severity of the injury.  

Overuse injuries and their severity were assessed based on three sets of questions from 

the Oslo Sports Trauma Research Centre (OSTRC) Overuse Injury Questionnaire (37) 

adapted for dancers. The items recorded participation in training, rehearsals, or 

performance by 4 options (i.e., ‘full participation without pain’, ‘full participation but with 

pain during dancing’, ‘reduced participation’, and ‘I could not participate at all’), reduction 

of dancing volume/load through 5 options (i.e., ‘No reduction’, ‘to a minor extent’, ‘to a 

moderate extent’, ‘to a major extent’, and ‘I could not dance at all’), as well as how the 

overuse injury affected the dancer’s performance through 5 items (i.e., ‘no effect’, ‘to a 

minor extent’, ‘to a moderate extent’, ‘to a major extent’, and ‘I could not perform at all’).  

Moreover, the mode of diagnosis was recorded for both injury mechanisms, i.e., whether 

the diagnosis was done by a medical professional, the teacher, or the dancers 

themselves.  
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3.2.3.3  Motivational Climate 

The two high-order dimensions of motivational climate mirroring teacher’s behavior, 

namely empowering and disempowering climate, were assessed through the 

(Empowering and Disempowering Motivation Climate Questionnaire) (38), which was 

adapted for dancers for the purpose of this study. The dancers were asked to think of their 

primary ballet teacher of the previous two years, whom they had spent most of their 

training time with. 33 items were based on a 1-5-Likert-Scale, ranging from ‘Strongly 

disagree” (1) to ‘Strongly agree’ (5) resulting in mean scores for each subscale, i.e., EMC 

and DMC. 17 items represented dimensions of EMC, defined by its three lower-order 

domains, namely task-involving (e.g., ‘My Ballet Master/Teacher/Pedagogue/Trainer 

makes sure dancers feel/felt good when they improve/improved’), autonomy-supporting 

(e.g., ‘My Ballet Master/Teacher/Pedagogue/Trainer gives dancers choices and options’), 

and social-supporting behavior (e.g., ‘My Ballet Master/Teacher/Pedagogue/Trainer really 

cares for me no matter what happens’) with 9, 5, and 3 items, respectively. 16 items 

assessed DMC, with 7 items for lower-order ego-involving climate (e.g., ‘My Ballet 

Master/Teacher/Pedagogue/Trainer gives most attention to the best dancers’) and 9 

items for controlling behavior (e.g., ‘My Ballet Master/Teacher/Pedagogue/Trainer shouts 

at dancers in front of others to make them do certain things’).  

3.2.3 Statistical analysis 

SPSS 25 for windows was used for statistical analysis. Normality assumptions were 

neglectable due to sufficient sample size (39). Multicollinearity was assessed between all 

Empowering and Disempowering Motivation Climate Questionnaire-items (cutoff VIF 



77 

 

 

<5.0, tolerance >0.2) (40). Cronbach’s α was applied to test internal reliability of the 

Empowering and Disempowering Motivation Climate Questionnaire-subscales, and 

explorative factor analysis (EFA) was used to identify the underlying structure of the scale 

(Extraction method: Maximum Likelihood; Rotation method: Equamax with Kaiser 

Normalization; Kaiser-Meyer-Olkin Measure of Sampling Adequacy and Bartlett Test). 

Uni- and multivariate linear regression served to determine the extent of the relationship 

between the perceived teacher created higher-order climates and acute or overuse 

injuries, respectively. The association was assessed in 8 models. In model 1, a univariate 

regression, we assessed the effect of EMC on acute and overuse injuries, respectively. 

Model 2 was model 1 with adjustment for the confounders age, sex, years of ballet 

training, age at ballet initiation, and level of expertise (i.e., professional or amateur 

dancer). Model 3 evaluated the effect of DMC on both injury mechanisms, in model 4, 

model 3 was adjusted for confounders. Model 5, a multivariate regression, tested the 

effect of both, EMC and DMC on acute as well as overuse injuries, and the equivalent 

model 6 again adjusted for confounding variables. Model 7 evaluated the moderating 

effect of EMC on DMC (EMC x DMC), for both injury mechanisms with adjustment for 

confounders in model 8.  For this interaction, Hayes’ PROCESS v3.5 for SPSS (41) was 

applied. PROCESS offers the adoption of the Johnson-Neyman-technique, which 

identifies points in the range of the moderator (EMC) in which the interaction effect of X 

(DMC) on Y (injuries) becomes statistically significant. When no Johnson-Neyman-Score 

is reported the output indicates that the effect of DMC on the outcome is significant 

throughout the whole range of DMC (1-5 Likert Scale) with no buffering effect of EMC.  
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Figure 1: Flowchart participant documentation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

1315  
The total amount of times the  

survey link was opened 

409 dancers answered  
the screening questions 

304 dancers agreed 
to participate 

14 dancers were denied access 
<18 years 

<3 years of experience 
 

91 times the questionnaire  
was stopped 

115 dancers did not  
complete prior to expiration 

189 dancers completed  
the questionnaire 
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3.3 Results 

3.3.1 Population 

189 ballet dancers, 156 females and 33 males with a mean age of  26.7 ±7.9 years were 

included (Figure 1), representing 27 nations (Appendix 1). Most dancers were 

professional dancers (70%). 5 dancers could not be identified according to level of 

expertise because their athlete exposure hours were identified as outliers  (i.e. > 100 up 

to 4000 athlete exposure hours). For details see table 1. 

Table 1: Demographics: the values are given as the mean ±standard deviation, N (%) of the population 
DE: Dancer exposure (= per event, irrelevant of duration of exposure) 
AE: Athlete exposure (= per hour, i.e., 60 minutes) 
 

 All N=189 Females N=156 Males N=33 

Age at participation (years) 26.7 ±7.86  26.6 ±7,96  27.2 ±7.47  
Ballet experience (years) 14.5 ±6.97  14.6 ±7.25 14.0 ±5.51  
Age at ballet initiation (years) 8.0 ±5.78 7.4 ±4.61 11.0 ±9.06 
Athlete exposure AE (N) 
(hours/week) 

185 
26.8 ±15.24  

152 
25.1 ±15.45  

33 
34.2 ±11.73  

Dancer exposure DE (N) 
(events/week) 

184 
12.3 ±9.60  

151 
11.5 ±9.52  

33 
16.2 ±9.09  

Dancing level 
    Professional AE N(%) 
    (hours/week) 
 
    Amateur AE N(%) 
    (hours/week) 

 
130 (70.3) 
35.5 ±8.19 
 
55 (29.7) 
6.2 ±3.94 

100 (65.8)     
34.9 ±8.53 
 
52 (34.2) 
6.3 ±3.99 

 
30 (90.9) 
37.3 ±6.73 
 
3 (9.1) 
3.7 ±1.52 

Empowering climate 
    Professional 
    Amateur 

3.1 ±1.07 
2.8 ±.1.03 
3.8 ±0.75 

3.2 ±1.04 
2.8 ±1.02 
3.8 ±0.76 

2.7 ±1.11 
2.5 ±1.05 
4.1 ±0.65 

Disempowering climate 
    Professional 
    Amateur 

3.3 ±1.08 
3.6 ±.1.03 
2.7 ±0.89 

3.3 ±1.06 
3.6 ±1.01 
2.7 ±0.86 

3.5 ±1.19 
3.7 ±1.10 
2.1 ±1.37 

 

3.3.2 Injuries 

A total of 197 acute injuries (table 2) were reported by 116 dancers, resulting in 1.0 ±1.16 

acute injuries per dancer, of which 161 (81.7%) were diagnosed by a medical 

professional. The ankle was the body part that was most often affected. 20% of all dancers 
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had an acute ankle injury. When looking at severity acute injuries often resulted into 

‘timeloss’ and ‘pain’ (table 3a and 3b), suggesting that these injuries were substantial. 

Acutely pulled muscles and acute bone blockage in foot, wrist, shoulder, and hamstrings 

were reported as ‘other acute injuries’. 

A total of 465 overuse injuries were reported by 162 dancers (85.7%), 2.5 ±1.9 per dancer 

and 317 (68%) diagnosed by a medical professional, (table 2). Again the ankle was most 

often affected by overuse injuries (table 4a and 4b). Muscle soreness until numbness and 

pain, chronic respiratory diseases, and anorexia were reported as ‘other injuries’. 

Appendix 2 provides an overview of the reported acute and overuse injuries.  

For severity, most injuries resulted in ‘Full participation but with pain during dancing’ . In 

combination with ‘no reduction of dancing load’ and ‘moderate’ to ‘major effect on 

performance’, substantial burden for the dancers can be noted. Timeloss could not be 

assessed conclusively for overuse injuries.  

3.3.3 Empowering and disempowering motivational climate 

Multicollinearity analysis showed acceptable levels of correlation between all items of EMC 

and DMC. Cronbach’s α suggested good internal reliability between items of the  

Empowering and Disempowering Motivation Climate Questionnaire (EMC α = 0.946; 

DMC α = 0.96). Explorative factor analysis (KMO = 0.97; Bartlett Test p = 0.00) showed 

clear loading onto 2 factors, which was additionally verified in a Scree Plot. As intended, 

items of the EMC loaded most strongly onto one factor (range of factor loading: 809 – 

515), whilst variables of the DMC loaded onto the second factor (range of factor loading: 

853 – 251). The DMC (3.3 ±1.08) and the EMC (3.1 ±1.07) mean scores were moderate.  
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3.3.4 Motivational climate and injuries 

Higher EMC scores were associated with less injuries (acute: β -0.25, 95%CI -0.40 to -

0.10; overuse: β -0.92, 95%CI -1.13 to -0.71). After adjustment for confounders in Model 

2, these associations remained similar (acute: β -0.22, 95%CI -0.40 to -0.04; overuse: β 

-0.74, 95%CI -0.99 to -0.50). Higher DMC scores were associated with more acute 

injuries in model 3 (unadjusted: β 0.31, 95%CI 0.16 to 0.46; adjusted: β 0.30, 95%CI 0.13 

to 0.47)  and more overuse injuries (unadjusted: β 0.90, 95%CI 0.68 to 1.11; adjusted: β 

0.74, 95%CI 0.50 to 0.98) in models 3 and 4. When including both EMC and DMC in one 

regression model (models 5 and 6), EMC lost its protective effects for both acute 

(unadjusted: β 0.10, 95%CI -0.22 to 0.41; adjusted: β -0.15, 95%CI -0.19 to 0.49) and 

overuse injuries (unadjusted: β -0.53, 95%CI -0.97 to -0.09; adjusted: β -0.34, 95%CI -

0.81 to 0.13), while the negative effects of DMC remained for acute injuries (unadjusted: 

β 0.39, 95%CI 0.08 to 0.70; adjusted: β 0.43, 95%CI 0.10 to 0.76) as well as overuse 

injuries (unadjusted: β 0.44. 95%CI 0.00 to 0.87; adjusted: β 0.46, 95%CI 0.00 to 0.91). 

3.3.5 Effect modification of EMC on DMC and injuries 

In model 7 and 8 we assessed whether EMC had a moderating effect on DMC and its 

association with injuries (table 5). EMC only moderated the relationship between the DMC 

and acute injuries in the unadjusted model (DMC x EMC β 0.15, 95%CI 0.01 to 0.28). 

The Johnson-Neyman score indicated that only when the EMC score was higher than 

3.28, did it buffer the debilitating effects of DMC on acute injuries. However, when 

adjusting for confounders in Model 8, the moderating role of EMC disappeared (acute: β 

0.14, 95%CI -.01 to 0.29; overuse: β -0.15, 95%CI -0.35 to 0.06). 
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Table 2: Prevalence, frequency, diagnosis of injuries as mean ±standard deviation and N (%) of the population 
acute injuries: sudden onset caused by high-intensity forces, i.e., accidents resulting in sprains, strains, contusions, 
fractures etc. 
overuse injuries:  result from repetitive micro-traumata of submaximal mechanical loading, also called “chronic 
injuries”. 

 Acute injuries Overuse injuries 
Total sum of injuries in 189 dancers  197 465 
Injuries per dancer  1.0 ±1.16 2.5 ±1.86 
Injuries per female dancer 1.0 ±1.17 2.3 ±1.78 
Injuries per male dancer 1.1 ±1.13 3.3 ±2.05 
Injuries per professional dancer 1.2 ±1.25 2.9 ±1.94 
Injuries per amateur 0.7 ±0.89 1.5 ±1.20 
Injuries per dancer    

0 73 (38.6) 27 (14.3) 
1 65 (34.4) 42 (22.2) 
2 33 (17.5) 31 (16.4) 
3 12 (6.3) 44 (23.3) 
4 1 (0.5) 18 (9.5) 
5 4 (2.1) 14 (7.4) 
6 1 (0.5) 8 (4.2) 
7  3 (1.6) 
8  0 (0) 
9  2 (1.1) 

Injuries diagnosed by medical professional  161 (81.7) 317 (68.0) 
Injuries diagnosed by the ballet teacher/master  8 (4.1) 24 (5.2) 
Injuries diagnosed by the dancers themselves  28 (14.2) 124 (26.7) 
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Table 3a: Locations and severity of acute injuries: Dancers who experienced acute injuries to the upper extremities and torso  
Injury locations are calculated as N(%) of the whole study population; severity is calculated as n(%) of the number of dancers affected. 
Legend:  
acute injuries: sudden onset caused by high-intensity forces, i.e., accidents resulting in sprains, strains, contusions, fractures etc. 

 
 
 
 
 
 
 
 

 
 
Table 3b : Locations and severity of acute injuries: Dancers who experienced acute injuries to the lower extremities and ‘other injuries’.  
Injury locations are calculated as N(%) of the whole study population; severity is calculated as n(%) of the number of dancers affected. 
Legend:  
acute injuries: sudden onset caused by high-intensity forces, i.e., accidents resulting in sprains, strains, contusions, fractures etc. 

 

 

 

 

 

  

 Head  Shoulder  Arm Thorax Cervical Thoracic Lumbar Sacroiliac 

Total N (%) 
 

Timeloss  n(%) 
Modifying technique  n(%) 
Dancing with pain  n(%) 

    Dancing with instability  n(%) 

11 (5.8) 
 
9 (81.8) 
2 (18.2) 
3 (27.3) 
1 (9.1) 

9 (4.8) 
 
8 (88.9) 
5 (55.5) 
7 (77.8) 
6 (66.7) 

6 (3.2) 
 
4 (66.7) 
2 (33.4) 
3 (50.0) 
2 (33.3) 

3 (1.6) 
 
2 (66.7) 
1 (33.3) 
1 (33.3) 
0 (0) 

5 (2,7) 
 
2 (40.0) 
3 (60.0) 
3 (60.0) 
1 (20.0) 

0 (0) 
 
0 (0) 
0 (0) 
0 (0) 
0 (0) 

8 (4,2) 
 
6 (75.0) 
3 (37.5) 
7 (87.5) 
2 (25.0) 

5 (2,7) 
 
5 (100.0) 
3 (60.0) 
3 (60.0) 
1 (20.0) 

 Hip Thigh Knee Shin Calf Ankle Foot Toes Other Injuries 

Total N (%) 
 

Timeloss  n(%) 
Modifying technique n(%) 
Dancing with pain  n(%) 

    Dancing with instability  n(%) 

15 (7,9) 
 
8 (53.3) 
6 (40.0) 
9 (60.0) 
5 (33.3) 

17 (9,0) 
 
11 (64.7) 
8 (47.1) 
13 (76.5) 
3 (17.6) 

33 (17,5) 
 
26 (78.8) 
17 (51.5) 
21 (63.6) 
15 (45.5) 

4 (2,1) 
 
2 (50.0) 
1 (25.0) 
1 (25.0) 
2 (50.0) 

4 (2,1) 
 
3 (75.0) 
3 (75.0) 
4 (100.0) 
0 (0) 

37 (19,6) 
 
28 (75.7) 
16 (43.2) 
21 (56.8) 
20 (54.1) 

20 (10,6) 
 
17 (85.0) 
7 (35.0) 
6 (30.0) 
6 (30.0) 

10 (5,3) 
 
4 (40.0) 
5 (50.0) 
7 (70.0) 
1 (10.0) 

10 (5,3) 
 
8 (80.0) 
5 (50.0) 
4 (40.0) 
2 (20.0) 
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Table 4a: Locations and severity of overuse injuries: Dancers who experienced overuse injuries to the upper extremities and torso    
Injury locations are calculated as N(%) of the whole study population; severity is calculated as n(%) of the number of dancers affected. 
Legend:  
overuse injuries:  result from repetitive micro-traumata of submaximal mechanical loading, also called “chronic injuries”. 

  Head  Shoulder  Arm Thorax Cervical Thoracic Lumbar Sacroiliac 
Total N (%) 
 
Participation in training, rehearsals, performance n(%) 

Full participation without pain 
Full participation but with pain during dancing 
Reduced participation  
I could not participate 

Reduction of dancing volume/load n(%) 
No reduction  
To a minor extent 
To a moderate extent 
To a major extent 
I could not dance at all 

Affect performance n(%) 
No effect 
To a minor extent 
To a moderate extent 
To a major extent 
I could not perform at all 

10 (5.3) 
 
 
- 
6 (60.0) 
2 (20.0) 
2 (20.0) 
 
4 (40.0) 
3 (30.0) 
- 
- 
3 (30.0) 
 
1 (10.0) 
3 (30.0) 
4 (40.0) 
1 (10.0) 
1 (10.0) 

28 (14.8) 
 
 
2 (7.1) 
22 (78.6) 
4 (14.3) 
- 
 
17 (60.7) 
10 (35.7) 
- 
1 (3.6) 
- 
 
7 (25.0) 
11 (39.3) 
6 (21.4) 
3 (10.7) 
1 (3.6) 

5 (2.6) 
 
 
- 
3 (60.0) 
- 
2 (40.0) 
 
2 (40.0) 
- 
1 (20.0) 
- 
2 (40.0) 
 
2 (40.0) 
- 
- 
1 (20.0) 
2 (40.0) 

5 (2.6) 
 
 
1 (20.0) 
3 (60.0) 
1 (20.0) 
- 
 
4 (80.0) 
- 
1 (20.0) 
- 
- 
 
1 (20.0) 
2 (40.0) 
1 (20.0) 
1 (20.0) 
- 

9 (4.8) 
 
 
- 
8 (88.9) 
- 
1 (11.1) 
 
6 (66.7) 
2 (22.2) 
- 
- 
1 (11.1) 
 
- 
3 (33.3) 
4 (244.4 
1 (11.1) 
1 (11.1) 

10 (5.3) 
 
 
1 (10.0) 
7 (70.0) 
1 (10.0) 
1 (10.0) 
 
4 (40.0) 
2 (20.0) 
1 (10.0) 
2 (20.0) 
1 (10.0) 
 
2 (20.0) 
3 (30.0) 
3 (30.0) 
1 (10.0) 
1 (10.0) 

57 (30.2) 
 
 
2 (3.5) 
49 (86.0) 
4 (7.0) 
2 (3.5) 
 
44 (77.2) 
6 (10.5) 
5 (8.8) 
- 
2 (3.5) 
 
6 (10.5) 
14 (24.6) 
23 (40.4) 
12 (21.1) 
2 (3.5) 

20 (10.6) 
 
 
- 
19 (95.5) 
1 (5.0) 
- 
 
11 (55.5) 
6 (30.0) 
2 (10.0) 
1 (5.0) 
- 
 
2 (10.0) 
3 (15.0) 
10 (50.0) 
4 (20.0) 
1 (5.0)  
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Table 4b b: Locations and severity of overuse injuries: Dancers who experienced overuse injuries to the lower extremities and ‘other injuries’.   
Injury locations are calculated as N(%) of the whole study population; severity is calculated as n(%) of the number of dancers affected. 
Legend:  
overuse injuries:  result from repetitive micro-traumata of submaximal mechanical loading, also called “chronic injuries”. 

 Hip Thigh Knee Shin Calf Ankle Foot Toes Other injuries 
Total N (%) 
 
Participation in training, rehearsals, performance n(%) 

Full participation without pain 
Full participation but with pain during dancing 
Reduced participation  
I could not participate 

Reduction of dancing volume or load n(%) 
No reduction  
To a minor extent 
To a moderate extent 
To a major extent 
I could not dance at all 

Affect performance n(%) 
No effect 
To a minor extent 
To a moderate extent 

    To a major extent 
I could not perform at all 

40 (21.2) 
 
 
3 (7.5) 
20 (50.0) 
14 (35.0) 
3 (7.5) 
 
15 (37.5) 
11 (27.5) 
7 (17.5) 
4 (10.0) 
3 (7.5) 
 
6 (15.0) 
12 (30.0) 
15 (37.5) 
3 (7.5) 
4 (10.0) 

14 (7.4) 
 
 
1 (7.1) 
7 (50.0) 
5 (35.7) 
1 (7.1) 
 
8 (57.1) 
4 (28.6) 
1 (7.1) 
1 (7.1) 
- 
 
2 (14.3) 
5 (35.7) 
1 (7.1) 
6 (42.9) 
- 

68 (36.0) 
 
 
3 (4.4) 
46 (67.6) 
13 (19.1) 
6 (8.8) 
 
32 (47.1) 
12 (17.6) 
14 (20.6) 
5 (7.4) 
5 (7.4) 
 
4 (5.9) 
14 (20.6) 
19 (27.9) 
27 (39.7) 
4 (5.9) 

28 (14.8) 
 
 
- 
16 (57.1) 
10 (35.7) 
2 (7.1) 
 
15 (53.6) 
4 (14.3) 
4 (14.3) 
3 (10.7) 
2 (7.1) 
 
- 
8 (28.6) 
7 (25.0) 
12 (42.9) 
1 (3.6) 

7 (3.7) 
 
 
- 
5 (71.4) 
2 (28.6) 
- 
 
2 (28.6) 
3 (42.9) 
1 (14.3) 
- 
1 (14.3) 
 
- 
3 (42.9) 
3 (42.9) 
- 
1 (14.3) 

73 (38.6) 
 
 
4 (5.5) 
46 (63.0) 
11 (15.1) 
12 (16.4) 
 
36 (49.3) 
12 (16.4) 
8 (11.0) 
5 (6.8) 
12 (16.4) 
 
3 (4.1) 
12 (16.4) 
30 (41.1) 
18 (24.7) 
10 (13.7) 

44 (23.3) 
 
 
4 (9.1) 
33 (75.0) 
5 (11.4) 
2 (4.5) 
 
22 (50.0) 
12 (27.3) 
6 (13.6) 
2 (4.5) 
2 (4.5) 
 
5 (11.4) 
15 (34.1) 
10 (22.7) 
12 (27.3) 
2 (4.5) 

26 (13.8) 
 
 
- 
19 (73.1) 
3 (11.5) 
4 (15.4) 
 
16 (61.5) 
3 (11.5) 
1 (3.8) 
2 (7.7) 
4 (15.4) 
 
4 (15.4) 
2 (7.7) 
4 (15.4) 
12 (46.2) 
4 (15.4) 

21 (11.1) 
 
 
1 (4.8) 
17 (81.0) 
2 (9.5) 
1 (4.8) 
 
17 (81.0) 
2 (9.5) 
1 (4.8) 
- 
1 (4.8) 
 
2 (9.5) 
1 (4.8) 
11 (52.4) 
6 (28.6) 
1 (4.8) 
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Table 5: The association between empowering and disempowering climates and acute as well as overuse injuries  
Legend:  
Models 2, 4, 6, and 8 were adjusted for the confounders age, sex, level of expertise, years of ballet, and age at ballet initiation.  
Models 7 and 8 show the interaction between EMC and DMC (DMC x EMC) 

Parameters 
acute injuries 

β 95% CI for β Parameters 
overuse injuries 

β 95% CI for β 
        Lower            Upper          Lower           Upper 

Model 1: EMC  -0.250 -0.402 -0.099 Model 1: EMC -0.919 -1.132 -0.705 
Model 2: EMC adjusted -0.220 -0.400 -0.041 Model 2: EMC adjusted  -0.741 -0.986 -0.496 
Model 3: DMC 0.307 0.160 0.455 Model 3: DMC  0.896 0.684 1.108 
Model 4: DMC adjusted 0.300 0.127 0.472 Model 4: DMC adjusted 0.741 0.503 0.979 
Model 5: EMC 
                 DMC   

0.095 
0.389 

-0.215 
0.083 

0.405 
0.695 

Model 5: EMC  
                 DMC 

-0.531 
0.437 

-0.970 
0.004 

-0.092 
0.870 

Model 6: EMC adjusted 
                 DMC adjusted 

0.154 
0.428 

-0.185 
0.097 

0.493 
0.758 

Model 6: EMC adjusted 
                 DMC adjusted 

-0.342 
0.456 

-0.809 
0.001 

0.125 
0.912 

Model 7: EMC 
                 DMC  
                 Interaction (DMC x EMC) 

0.027 
0.293 
0.145 

-0.313 
-0.040 
0.007 

0.367 
0.626 
0.283 

Model 7: EMC 
                 DMC  
                 Interaction (DMC x EMC) 

-0.449 
0.554 

-0.176 

-0.982 
0.027 

-0.375 

0.085 
1.081 
0.023 

Model 8: EMC 
                 DMC 
                 Interaction adjusted 

0.096 
0.336 
0.140 

-0.264 
-0.018 
-0.007 

0.456 
0.690 
0.287 

Model 8: EMC 
                 DMC 
                 Interaction adjusted 

-0.282 
0.551 

-0.145 

-0.814 
0.030 

-0.345 

0.250 
1.073 
0.055 
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3.4 Discussion 

This study evaluated the association between ballet dancers’ perceptions of teacher 

created motivational climate and musculoskeletal injuries. In a cross-sectional study 

including 189 professional and amateur dancers we found that motivational climate was 

perceived as moderate to low as well as more disempowering than empowering. In our 

population, DMC was associated with acute and overuse injuries. While EMC had 

potential to prevent injuries, it lost its effect when DMC was included in the analysis. The 

stronger association between EMC and DMC, respectively, and overuse injuries is 

probably related to the fact that acute injuries occur un-anticipated, as sudden macro 

trauma, while overuse injuries result from more subtle submaximal overload leading to 

micro-traumata over a longer period of time. Thus, overuse injuries are more strongly 

depending on the psychological environment surrounding the dancer. 

3.4.1 Injuries 

The dancers sustained approximately 2.5 times more overuse than acute injuries in the 

previous two years. This was the case in our whole population as well as in the two levels 

of expertise, i.e., amateurs and professionals. The prevalence and anatomical locations 

of injuries found in our dancers are consistent with recent studies (1, 42-44). The lower 

extremities were the body parts most affected. The highest numbers of acute as well as 

overuse injuries were sustained to the ankle and the knee, followed by overuse injuries to 

the lumbar spine.  

In order to show the burden of injuries we displayed the items reporting severity for each 

anatomical injury location instead of aggregating mean scores for overall severity 

assessment. Overuse injuries result from repetitive micro-traumata instead of one acute 
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macro-trauma (45, 46). Working through those traumata instead of curing complaints 

renders the athlete at a high risk to sustain further harm. This was documented in sports 

science and mirrors the difficulty of managing overuse injuries (37). Our tables on the 

anatomical locations of overuse injuries display patterns, which confirm these tendencies 

in dancers, who tend to work with pain and/or instability but without reduction of training 

load. After (or when dancing through micro-) trauma, neuromuscular control might be 

impaired through alterations in injured tissues responsible for proprioception, 

sensorimotor control, and strength (47), increasing the risk of overuse and re-injury. 

Moreover, the stress related to an injury, levels of pain, and perceived lack of recovery 

has been shown to be associated with an increased risk for repetitive injuries (48). 

3.4.2 Motivational climate and injuries 

In the current study we focused on the role of the ballet teacher or ballet master in the 

motivational climate. While they are not the only factors, which determine a motivational 

climate, they are significant others with a big influence on dancers.(49) Especially in the 

lives of professional dancers, they are the persons dancers spend most of their time with. 

Focusing on this important influence of the teacher the motivational climate has been 

identified as a key predictor for health, wellbeing as well as the athlete’s or artist’s 

performance, engagement, and adherence in sports- as well as in dance science (4-10). 

Self-efficacy (19) as well as self-worth (22, 50), enjoyment and perceived ability (20, 21, 

28) can be fostered through EMC. Moreover, EMC can provide an environment for 

dancers in which they are allowed or even encouraged to report and cure their injuries 

and complaints without fear of sanctions or other ramifications.  
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In the contrary, teachers, who encourage ego-orientation or who exhibit controlling 

behavior create a DMC. In a previous study,  female football coaches/trainers were shown 

to become a source of distress for the athletes through their choices and behaviors, which 

could be linked to overuse injuries (29). In another study on female youth football, the 

association between previous injuries and features of a DMC (i.e., ego-orientation as well 

as performance climates) was demonstrated (30).  

Our study is the first to report that DMC can be positively related to musculoskeletal 

injuries in dancers, confirming Duda’s model with respect to physiological correlates. The 

Empowering and Disempowering Motivational Climate-Questionnaire, which we adapted 

for dancers, investigates the behavior and motivational strategies of the ballet teacher or 

ballet master, which create a certain motivational climate. As our results indicate, already 

nuances of DMC can threaten the dancer’s wellbeing by heightening the occurrence of 

injury. According to Duda’s model, the DMC most likely impacts on injury occurrence by 

thwarting dancers’ feelings of task-focused competence, autonomy- and relatedness, and 

making it more likely that the dancer has an ego-involvement and controlled motivation. 

Our results are consistent with previous studies, which have considered alternative 

psychological outcomes such as burnout, need dissatisfaction, reduced accomplishment, 

and overall ill-health in child, adolescent, and adult athletes of various team and individual 

sports  (6, 25, 28, 51-53).  

The relationship with overuse injuries, which constitute the majority of dancers’ injuries, is 

of particular interest in our findings. Unfortunate handling of pain as well as injury has 

recurrently been described as a factor in the high number of overuse injuries in dancers 

(3, 16, 17), in which disempowering environments could play a role. The creation of a 
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DMC could lead to the perceived need in dancers to work through pain and injury in order 

to please teachers or avoid sanctions,(54-56). Moreover, a competitive atmosphere, as 

an integrating aspect of a disempowering environment, might force dancers to push 

themselves through pain, risk acute as well as overuse injuries in their goal to outperform 

others or keep contracts. The fear of mistakes, as another aspect of DMC, could lead to 

the need to overcome individual anatomical limitations in the search of dance technical 

excellency, which might contribute to injury risk by employing the need for compensatory 

strategies, ignoring the need to reduce workload or modify exercises to allow complaints 

and injuries to heal.(18) 

Our findings show that DMC can be linked to injuries, while an EMC can positively support 

injury prevention and may thus support wellbeing, consistent with previous research on 

dancers (7, 8). However, a growing number of researchers stress the importance of 

considering the interaction between EMC and DMC rather than regarding EMC and DMC 

as mutually exclusive concepts (38, 57, 58). Lower-order empowering (i.e., autonomy- 

and social support as well as task-involving) and disempowering (i.e., ego-involving and 

controlling behavior) dimensions interact with each other (6). This suggests that in reality, 

the overall motivational climate for most dancers is not only positive or negative, i.e., the 

behavior of the ballet teacher or ballet mater towards the dancer is most likely empowering 

and disempowering. Our findings emphasize the importance of this interaction with 

respect to dancers’ injuries. When both climate scores were taken into account in the 

regression analysis, the preventive effects of the EMC disappeared. Moreover, when the 

confounders were included, EMC did not moderate DMC on injuries. These findings build 

upon Appleton and Duda’s, 2016, who showed that even strong perceptions of EMC 
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(mean scores between 4 and 4.5) might not be enough to prevent ill-health and 

suboptimal functioning (6). However, different aspects have to be discussed with regard 

to these findings: Dancers might perceive basically positive, task-involving approaches 

such as allowing and working on mistakes as troublesome and pressuring, thus as 

disempowering. On the contrary, a pushing or even pressuring behavior in a ballet teacher 

or ballet master could be interpreted as disciplined and thus regarded as task-involving 

aspect, although the questionnaire applied to investigate the motivational climate would 

regard such tendencies as disempowering. This would result in a different understanding 

and interpretation of questionnaire items in dancers and researchers. Such tendencies 

were also found in other studies investigating motivational climate in dancers. (27, 58) 

The EMC and DMC scores of our total sample were quite close, albeit more 

disempowering than empowering. Explorative factor analysis showed that dancers had a 

tendency to perceive disempowering features such as ego-involving and competitive 

environment in the questionnaire as more positive than expected, probably as accepted 

aspect of their lives.  

Another aspect is that Appleton and Duda’s findings might be especially relevant in dance 

with respect to the difference we found between amateur and professional dancers. The 

ballet dancers in our study perceived lower levels of EMC than DMC. Professional dancers 

in particular reported lower scores for EMC (2.8 ±1.02) and higher scores for DMC (3.6 

±1.03) than amateurs (EMC 3.8 ±.75; DMC 2.7 ±.89). Several factors could be 

responsible for these results: On the one hand, life, goals, environment as well as workload 

and consequently quality of motivation are different between professional and amateur 

ballet dancers. On the other hand, pressures and expectations from audience and 
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organizations, such as schools, theatres etc., on teachers to produce excellent dancers, 

together with a lack of knowledge in those teachers, who have transitioned from their own 

career into teaching/training dancers without any further special education, could result 

in them creating more of a DMC than EMC. However, since injury numbers in professional 

dancers are high (1), our findings have to be regarded as specifically important in the field 

of professional dance. Those teaching and training dancers have to be aware of their 

essential role in creating an empowering, (i.e., injury-preventive) climate but equally, 

refrain from creating or allowing any disempowering nuances in teaching and training 

environments in order to protect their dancers from injuries and ill-health. Moreover, 

stressing EMC and avoiding DMC altogether would make teachers more susceptive to 

the feedback and individual goals and needs of the dancer. The latter will also have a 

performance enhancing effect, as cited in the above, and additionally might reduce the 

high costs of absence, sick leave and related expenses such as re-casting, re-rehearsing 

etc. in companies (59, 60) because it has the potential to reduce injury numbers.  

3.4.3 Strengths and limitations 

This study is the first to investigate the association between the motivational climate 

created by ballet teachers or master and the presence of musculoskeletal injuries in ballet 

dancers. While our main findings are comparable to previous literature, some limitations 

exist in this cross-sectional and retrospective study. Recall bias has to be taken into 

consideration regarding our instructions that dancers may think of their primary teacher, 

the motivational climates created by them, and injuries of the previous two years. Also, 

we instructed the study participants to think of the teacher they spend most of their time 

with since dancers very often have more than one ballet teacher or ballet master. The 
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current design was chosen because a prospective research design with a subset of 

dancers was considered not feasible since professional dancers declared their fear of 

sanctions when speaking their minds freely. For that matter, the survey was executed 

completely anonymously. Moreover, this initial reaction of dancers supports our results 

reflected in the high DMC scores, especially in professional dancers.  However, although 

the professional dancers of our sample reported lower mean scores for EMC and higher 

for DMC than the amateurs, our number of amateurs was too low to stratify our data. We 

grouped dancers into professional and pre-professional as opposed to amateurs by 

weekly hourly workload. As such we did not make a distinction between professional and 

pre-professional/vocational dancers. Finally, we do not know whether our study population 

is representable for the main stream dance population. However, our very large 

international study with a wide distribution as far as across 27 nations is the first to 

evaluate the association between motivational climates and musculoskeletal injuries as 

well as the interaction between EMC and DMC with regard to injuries. 

3.4.4 Practical implications 

Our findings provide important practical implications for professional and amateur 

dancers, ballet teachers as well as health and administrative personnel working with 

dancers. As shown in various team and individual sports as well as in educational settings, 

the behavior of the teacher or coach, which creates a certain motivational climate, plays 

an essential role for the wellbeing of the performing artist, athlete or student (6, 7, 30, 61). 

EMC may not only prevent injuries, as we could confirm in our sample, but fosters intrinsic 

motivation by supporting commitment through enjoyment, task-focused goal orientation, 

and perceived competence, leading to performance enhancement (62). However, our 
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results stress that it may be even more important to strive to avoid any disempowering 

nuances emerging in training and work environment of ballet dancers, if injuries are to be 

prevented. 
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3.5 Conclusion 

In order to avoid injuries in ballet dancers it is not enough to create an EMC in ballet education, 

training, and work environment, because the potentially preventive EMC seems to be diminished 

in the presence of a DMC. Ballet teachers or ballet masters should try to avoid DMC altogether to 

prevent injuries and ill-health in dancers and foster positive outcomes such as injury reduction, 

overall health, and performance enhancement.  
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Appendix 1: Number of dancers per nationality 

 

 

Appendix 2: Overview of reported acute and overuse injuries  
Legend: 
FHL: Flexor hallucis longus muscle 

Reported injuries Reported injuries  Reported injuries 

Lower back issues and pain Ruptured ACL Dancer’s Tendonitis (FHL and tibialis) 
Inflammation, bruises, burns Ruptured hamstring Sore muscles with (severe) pain 
Concussion Ruptured ligament Osteoarthritis 
Dislocated bones, (sub-)luxations Ruptured muscle (not specified) Overtraining, Stress 
Fractured 2nd metatarsal Ruptured rotator cuff Tibial Stress Syndrome 
Fractured 5th metatarsal Ruptured tendon Trigger toe (with FHL tendonitis) 
Fractured tibia Sprained ligament Pain (unspecified) 
Fractured rib, bruised rib Sprained/twisted ankle Breathing problems 
Fractured toes Sprained/twisted knee Ankle pain/overuse (unspecified) 
Fractured wrist Sprained/twisted wrist Calf pain/overuse (unspecified) 
Fracture (not specified) Muscle and other (repetitive) injury Foot pain/overuse (unspecified) 
Impingement ankle/foot Supination trauma Hip pain/overuse (unspecified) 
Impingement femoroacetabular Tendinopathy (Achilles) Knee pain/overuse (unspecified) 
Intervertebral disc issues/prolaps Toenail and Skin lesions Neck pain/overuse (unspecified) 
Luxated/-ing patella Chronic Respiratory Diseases Shin pain/overuse (unspecified) 
Luxated shoulder Eating Disorders, Dehydration Toe pain/overuse (unspecified) 
Meniscus lesion Dehydration  
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