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Abstract 25 

Objective: The study aims to analyse the incidence of medical attention injuries, subsequent injuries, 26 

and the median time to injury, across tertiary ballet and contemporary dance training programs. 27 

Design: Retrospective cohort. 28 

Methods: Consenting ballet and contemporary dance students completing the third/final year of two 29 

tertiary programs were included. The three-year programs consisted of six semesters. Access was 30 

granted to onsite physiotherapy notes, timetables, and academic enrolment. Injury was defined as 31 

requiring medical attention. Injury and exposure data were extracted, injuries coded for location and 32 

tissue, and subsequent injuries, occurring after an initial index injury, categorised. Mean, standard 33 

deviation, range, injury incidence, risk and rate ratios, proportions and Kaplan-Meier curves were 34 

calculated to report participant characteristics, and injury patterns across three years of the dance 35 

program. 36 

Results: All 17 students (mean age=20.7 years; standard deviation=1.32) from one program consented 37 

to participate, of which all were injured across the three-year program, with 2.71 (95% confidence 38 

interval: 2.22, 3.20) injury incidence rate per 1000 hours, and increasing injury incidences seen across 39 

the program. The most injured site and tissue were the ankle (17.65%) and muscle (23.53%) 40 

respectively. 74.86% of subsequent injuries were different (affecting a different location and tissue), 41 

and 4.88% reinjuries (affecting the same location, tissue, and structure after recovery). The median time 42 

to the first injury was seven weeks in the first semester, and later in subsequent year levels. 43 

Conclusions: Increasing injury incidences were seen across the program. Most subsequent injuries were 44 

different from previous injuries in this cohort. Future research should use exposure measures beyond 45 

hours (i.e. intensity) and consider subsequent injuries. 46 

Keywords: dance, injury, prevention 47 

Practical Implications 48 
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 Fifty percent of participants were injured by the end of the seventh week in the first and second 49 

semesters of the program.  50 

 A trend of increasing injury incidence can be seen to progress across the program. 51 

 Most subsequent injuries affected a different location and tissue, suggesting injury 52 

rehabilitation strategies should be directed beyond the injured location and tissue. 53 

 Injury reduction strategies implemented early in the program may have a positive influence on 54 

the time to first injury, increasing injury incidences, and subsequent injuries as students’ 55 

progress through their training. 56 

1.0 Introduction 57 

Elite amateur contemporary dance students (age: male 18.8 years, female 19 years) are known to 58 

experience high training loads1. In the cohort investigated by Jeffries et al.1, training is prescribed by 59 

the school director and choreographers, with three to four daily classes or rehearsals (mean 60 

contemporary class duration 91.5 ± 19.7 minutes; mean rehearsal duration: 137.5 ± 45.7 minutes), of 61 

low to moderate intensity, with periods of high intensity activity1. Similarities exist between ballet and 62 

contemporary dance, with both utilising class for skill acquisition, rehearsal for performance 63 

preparation, and a period of stage performance2. 64 

The majority of injuries in ballet dancers of all ages and levels are of an overuse nature3. The prevalence 65 

of injury in pre-professional dance is high, with 82.4%4 (age range: 11-30 years) and 86.2%5 (age range: 66 

16-24) reported in combined ballet and contemporary dance cohorts. Understanding risk factors for 67 

injury can guide injury prevention strategies. A history of injury is known to be a risk factor for future 68 

injury in pre-professional ballet and modern dance6, and the number of previous injuries in ballet 69 

dancers of all levels7. Accordingly, it is of value to consider when dancers get injured more than once, 70 

how injuries relate to each other, and their relationship to training. 71 

To consider the number of injuries recorded, beyond the proportion of dancers injured, reveals 72 

important findings for pre-professional dancer’s susceptibility to injury in different year levels of 73 

training8. Thus, understanding subsequent injuries9, injuries sustained after an initial index injury, may 74 



4 
 

further guide cost-effective injury reduction interventions. Year levels could be considered as subgroups 75 

in pre-professional dance populations. Group-based injury reduction interventions can be cost-76 

effective10 and have been shown to reduce injury occurrence by 30% in soccer players over 13 years 77 

old11. Perhaps group-based injury reduction interventions, directed towards year levels in pre-78 

professional dance, may be of use in reducing injuries. 79 

A systematic review8 identified two studies considering the relationship of injury to year levels during 80 

full-time pre-professional training. Ekegren et al.12 demonstrated injury rates to rise across the three-81 

year levels in pre-professional ballet students. Alternatively, Lee et al.5 observed injury rates to be 82 

highest in the first year of study in ballet and contemporary dance students. In ballet students, 14% of 83 

all injuries were reinjuries12 (the same injury recurring after recovery), with a lower proportion of 84 

injuries being reinjuries reported in ballet and contemporary students5. Lee et al.5 commented that using 85 

the Subsequent Injury Categorisation (SIC)13 model, to take into account within-person subsequent 86 

injuries, updated to an eight category framework9, may help to understand the relationship between 87 

injuries in dance to guide tertiary injury reduction. 88 

Understanding the temporal nature of injuries across participation in a tertiary dance program can show 89 

when dancers negatively adapt to training and guide injury reduction strategies. There have been no 90 

studies undertaken in pre-professional dance contexts investigating participation across an entire dance 91 

training program. Beyond considering which year levels have an increased susceptibility to injury, the 92 

timing of injury within semesters of training could further guide when to direct injury reduction 93 

strategies. 94 

This study aims to analyse medical attention injuries across participation in a three-year tertiary ballet 95 

and contemporary dance training program. The study will compare differences between injury 96 

incidences for each semester of the program (considered as training blocks), categorise subsequent 97 

injuries, and consider the median time to injury across the program. 98 

2.0 Methods 99 

2.1 Study design, setting, and participants 100 
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A convenience sample of final-year tertiary students in a dance program, training in ballet and 101 

contemporary dance, were approached after their training to participate in a three-year retrospective 102 

cohort study. All participants approached were in their final year of study within one of two, three-103 

year dance training programs (performance and education). One program was directed at 104 

performance, the second at dance education. Both programs included a four-week training program at 105 

the commencement of the first semester, before beginning an ongoing training timetable. The 106 

timetable of the dance performance program consisted of approximately 30 hours of dance and 107 

physical training per week across a 14 to 15-week semester, with a one-week mid-semester break for 108 

the dance performance program. The second program had less dance and physical training hours. 109 

Each academic year consisted of an approximate six-week break between the two semesters, and 110 

three-and a half-month break at the end of each year where no formal training was scheduled. The 111 

final semester of the third year of the dance performance program commenced with an international 112 

study tour, extending the second semester by three weeks for some participants and included training 113 

and performances. Written informed consent was requested to access data for analysis, to be further 114 

described. The University Human Research Ethics Committee approved this study (approval number 115 

1600000953). The STROBE (Strengthening the Reporting of Observational Studies in Epidemiology) 116 

guidelines14 were followed for this investigation. 117 

2.2 Variables and data sources 118 

Injury data were extracted from hardcopy physiotherapy notes made predominately by a postgraduate 119 

qualified physiotherapist, with nine years’ experience in dance. Injury was defined as requiring medical 120 

attention4. Injuries related to dance participation were diagnosed by the same onsite physiotherapist 121 

following a complimentary clinical assessment. Consultations were aimed at initial assessment and 122 

advice, not ongoing management. Time loss (TL) injuries requiring 24 hours or more cessation of dance 123 

activities were considered separately15. A unique injury episode was recorded if there was a report of 124 

exacerbation or worsening of symptoms, regardless of recovery of an ongoing condition. Injury 125 

recovery was defined by subjective report that the injury had resolved, extracted from the physiotherapy 126 

notes upon subsequent presentations to the onsite physiotherapist. Given that the nature of the clinic 127 
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was directed at initial assessment and advice, not ongoing management, injuries were not tracked to 128 

recovery beyond report at subsequent physiotherapy consultations. Subsequently, recovery was 129 

considered to have occurred by the next semester following a holiday period. Data were extracted from 130 

records, and de-identified for dance injury surveillance analyses. Data were then categorised and coded 131 

as per the following: 132 

 Outcome variables: week of injury across the program16, both reported onset and when 133 

presented to physiotherapy from physiotherapy records; 134 

 dance-related injuries, sequenced temporally16, given a four-character Orchard Sports Injury 135 

Classification System (OSICS) version 10.117 code, and a SIC version 2.09 (SIC-2.0) code by 136 

a coder with a clinical background (MF), non-program related injuries were excluded; 137 

 side of injury; 138 

 whether investigations or referral to other medical practitioners was recommended; 139 

 whether the injury required participation modification (continued participation in dance 140 

activities, with restrictions applied) or TL15; 141 

 whether the mechanism of injury was traumatic or overuse; and 142 

 Exposure variables: dance hours each week from enrolment and timetables, to determine which 143 

courses participants were enrolled in and how many hours were involved respectively. 144 

2.3 Statistical methods 145 

Participant characteristics were summarised using means, standard deviation (SD), and range, with no 146 

exclusion criteria applied. Injury incidence rates per 1000 hours (number of injuries per exposure hours) 147 

and 95% confidence intervals (CI)18 were calculated per semester of the program, as well as for the 148 

entire program. The number of injuries was determined from extracted data from physiotherapy notes 149 

as stated above, with the timing of injury determined by the reported week of onset of injury from the 150 

physiotherapy records, and which semester the injury occurred in determined. The hours of exposure 151 

were determined from enrolment and timetables as stated above. Risk (RiR) and rate (RaR) ratios were 152 

used to compare injuries for each semester relative to other semesters combined18. 153 
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Proportions were calculated for each SIC-2.09 category. All subsequent injuries per participant were 154 

categorised relative to each preceding injury (i.e. the first subsequent injury would have one assigned 155 

category, the second subsequent injury would have two assigned categories, and so forth). From these, 156 

proportions were determined of the number assigned to each category of interest compared to the 157 

number of all assigned subsequent injury categories across all participants. The first two characters of 158 

the four-character OSICS code17 that indicate the anatomical area, and tissue type, were used to 159 

calculate the injury proportions for anatomical location and tissue type. The data were analysed using 160 

MS Excel v1706 (Microsoft Corporation, Redmond, USA). The first injury recorded for each 161 

participant was referred to as the ‘index’ injury and did not receive a SIC-2.0 category and was given 162 

an OSICS code. The reported week of injury onset was used to determine the time to initial injury for 163 

each semester, also considered a subsequent injury if after the index injury and given a SIC-2.0 category. 164 

The reported week of injury was used to calculate the time to subsequent injuries within each semester. 165 

Kaplan-Meier curves19 were used to estimate the median time to the first injury to commence each 166 

training semester across the program with 95% CI using IBM SPSS statistics software (version 24, 167 

SPSS, Inc, Chicago, USA). When the proportional hazards assumption that the proportional hazards 168 

stay constant over time 20 was met, a Log-Rank test was used21 to compare survival curves between two 169 

groups for each variable20 22 23. When the assumption was not met, the Breslow test was used24 25. 170 

Statistical significance was set at P<0.05. 171 

3.0 Results 172 

3.1 Participant characteristics 173 

Seventeen dance students consented to participate from the performance program (100% participation; 174 

mean age to complete program 20.7 years; SD=1.32; range=19-25; 16 female, 1 male). These 175 

characteristics are considered to be representative of tertiary dance cohorts, with gender differences 176 

often skewed. There were no consenting participants from the dance education program. This program 177 

will not be discussed further. The three-year performance training program involved six semesters, 178 

during which 119 injuries were recorded.  179 
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3.2 Injury incidence 180 

Medical attention injury incidence per 1000 hours was 2.71 (95% CI: 2.22, 3.20; Figure 1), and the TL 181 

injury incidence per 1000 hours was 0.07 (95%CI: -0.01, 0.15). Risk ratio and RaR with 95% CI were 182 

calculated for each semester, relative to other semesters combined (Table 1). 183 

3.3 Injury characteristics 184 

Three of the 119 injuries required TL for two students. Thirteen injuries (11%) required referral for 185 

investigation or to see an external practitioner, beyond physiotherapy management. Sixty-seven injuries 186 

(56%) required training modification, and seven injuries (6%) were traumatic. One student deferred 187 

their studies in the second semester; the reason for deferral is unknown. All students had at least one 188 

injury recorded (range=1-14), with 54% of injuries recorded for five participants. The ratio of injuries 189 

right:left was 1.19, with three injuries considered to be central. The average time to present to 190 

physiotherapy from the reported time of onset was 1.14 weeks (SD=1.29; range=0-7 weeks). The most 191 

common injury location was the ankle (17.65%), then knee (16.81%), and hip (13.45%). The most 192 

common injured tissue was muscle (23.53%), followed by impingement/bursitis/synovitis (21.01%), 193 

then tendon (16.81%). 194 

3.4 Subsequent injuries 195 

Injuries that were at a different site and of a different nature (SIC-2.0 category VIII) represented 74.86% 196 

of subsequent injuries. The smallest proportion of subsequent injuries (0.75%, SIC-2.0 categories III 197 

and IV) were injuries at the same site, of the same nature, and side, impacting a different structure, or 198 

the same structure, not yet recovered. Reinjury after recovery, to the same site, of the same nature, side, 199 

and structure represented 4.88% (SIC-2.0 category II) of subsequent injuries, with a decreasing 200 

proportion of this type of subsequent injury nearing completion of the program. 201 

3.5 Time to first and subsequent injuries within semesters 202 

The median time to the first injury was seven weeks (95%CI:0.00-22.68) in the first and second 203 

(95%CI:0.00-15.07) semesters of the program (Figure 2). The reported week of injury was not available 204 
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for one injury in semester one, and two injuries in semester six. Subsequently, these three injuries were 205 

not included. The median time to the first injury was between nine to twelve weeks in each semester in 206 

the second and third years of the program. The mean time to subsequent injury within all semesters 207 

combined, decreased from 4.65 weeks between the first and second injury to 2.67 weeks between third 208 

and fourth injuries. 209 

3.6 Comparison between variables 210 

There were significant differences using the Breslow test for median time to injury if injured in the 211 

previous semester for the third (p=0.04), fourth (p=0.01), and fifth semesters (p=0.001). Those that were 212 

injured in the previous semester had a median time to injury of: three weeks (95%CI: 0-6.24) in the 213 

third semester; three weeks (95%CI: 1.99-4.01) in the fourth semester; and six weeks (95%CI: 0.61-214 

11.40) in the fifth semester. For those that were not injured in the previous semester, a median time to 215 

injury was not reached for the third, fourth and fifth semesters. For those not injured in the previous 216 

semester: two participants were injured in the third semester, with a reported injury onset in the eighth 217 

and thirteenth weeks; three participants injured in the fourth semester in the ninth, fourteenth, and 218 

sixteenth weeks; and one participant injured in the fifth semester in the eleventh week. 219 

4.0 Discussion 220 

This investigation aimed to analyse injury incidence, subsequent injuries, and time to the first injury 221 

across participation in a three-year tertiary dance training program. To our knowledge, this is the first 222 

paper to report on longitudinal injury data across an entire training program for a cohort that has 223 

completed their dance training. It is also to our knowledge one of few studies5 12 to report on subsequent 224 

injuries in pre-professional dance, and one of few studies9 26-31 to consider subsequent injuries using 225 

SIC9 13.  226 

The medical attention injury incidence of 2.71 (95% CI:2.22, 3.20) per 1000 hours was lower than that 227 

of Bronner et al.32 investigating pre-professional modern dancers, though higher than injury incidences 228 

reported in other studies4 5 on pre-professional ballet and contemporary dance cohorts, also using a 229 

medical attention injury definition. It is worth noting that the clinic available to students in this 230 
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investigation, is complimentary, available once per week, which may influence the presentation of 231 

injuries. The training weeks (28 weeks) in this investigation appear to be less than other studies 232 

mentioned above that could also influence injury incidence. Bronner et al.32 reported a 34-week training 233 

year, and Kenny et al.4 reported 31- and 40-week training years. The prevalence of injury was 100% 234 

for the three years of the training program. No significant differences were identified to consider RaR 235 

and RiR for each semester relative to other semesters combined (Table 1.).  236 

In a systematic review8, it was calculated that the first-year pre-professional ballet students in the study 237 

by Ekegren et al.12 had a significantly decreased rate of injury compared with the higher year levels. 238 

The higher injury incidences in the final year students in the study by Ekegren et al.12 was thought to 239 

be related to an increase in rehearsal training hours, that could also be the case in this investigation. 240 

Conversely, first-year pre-professional ballet and contemporary dance students in the study by Lee et 241 

al.5 had a significantly increased rate of injury compared with the higher year levels. A trend is observed 242 

in this investigation regarding an increased incidence of injury across the program (see Figure 1) in line 243 

with the findings of Ekegren et al.12, although not significant that could relate to the low participant 244 

numbers investigated here. 245 

It was revealed that the majority of subsequent injuries (74.86%) are at a different site and of a different 246 

nature, which is comparative to 78.7% in rugby sevens squads9, 79.3% in water polo players29, and 75% 247 

in elite AFL players30. These similarities are of interest, given the different sporting pursuits, and guides 248 

the direction of tertiary injury reduction strategies to different sites to previous injury. A trend was seen 249 

for a decreasing proportion of subsequent injuries occurring at the same site, of the same nature, side, 250 

and structure after recovery nearing completion of the program. This might represent improved self-251 

management of injuries as students’ progress through their training. 252 

The median time to the first injury for each semester increased from seven weeks in each semester of 253 

the first year to nine to twelve weeks in following year levels. This early time to first injury in the first 254 

semester of the program is despite the scheduling of a training program for the first four weeks of the 255 

first semester. The four-week training program involved an increase in physical training hours from 256 

nine in the first week with no technique classes, to 22.5 hours with six technique classes. The fifth week, 257 
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which was the first week to commence regular training included 27 physical training hours, with 10 258 

technique classes, 3 rehearsal sessions, and one session of yoga and pas de deux each. A change in the 259 

intensities or durations of training, lack of graduated increases of dance specific skills, or participation 260 

in conditioning activities different to usual dance training, could explain for the early time to the first 261 

injury. 262 

The mean time to subsequent injuries within a semester decreased with greater than three subsequent 263 

injuries. This relates to a trend seen of increasing hours across the program and increasing proportion 264 

of time committed to rehearsal in the third year, as identified by Ekegren et al.12. The increasing number 265 

of subsequent injuries as the program progresses could also relate to decreased acceptance to modify 266 

training to allow for recovery. Results showed a significant difference for recording an injury if injured 267 

in the previous semester for the third, fourth and fifth semesters of the program. This suggests that 268 

recorded injuries in the second, third and fourth semesters have a significantly shorter time to injury in 269 

the next semester.  270 

A limitation of the current study is the low number of participants, and that no information is known 271 

about students who did not complete the dance program, thus survivor bias should be considered which 272 

may underestimate the results. The severity of injuries was unable to be ascertained, given no records 273 

of time to recovery were available due to the nature of the physiotherapy clinic being for the initial 274 

presentation only. Some injuries that occurred may not have been recorded due to several factors, 275 

including: physiotherapy services were only available once per week; where students might not have 276 

been available to present to the clinic at times available; and/or in the case of more severe injuries, they 277 

could have presented to external practitioners. Only injuries related to dance training were included, 278 

and, therefore, injuries sustained outside of dance training may have influenced the number of 279 

subsequent injuries.  280 

A medical attention injury definition was used, thus injuries that did not require medical attention were 281 

not included. This may introduce measurement bias that may have led to an underestimation of injury 282 

incidence, particularly the number of injuries, and nondifferential misclassification. Furthermore, it 283 

cannot be confirmed if students commenced each semester injury-free. Hours were used as the measure 284 
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of exposure, from timetables, rather than attendance, and participants could have participated in further 285 

dance training not captured in this data. This again could introduce measurement bias, and in this case 286 

lead to an overestimation of injury incidence, with the denominator of hours of exposure possibly 287 

underestimated. The majority of subsequent injuries were reported by a proportion of the participants, 288 

thus the data could be skewed by these individuals. 289 

The challenge of the training year divided into semesters in academia is recognised; therefore, it is 290 

suggested that pre-professional training is considered as a three-year continuum33. This study 291 

demonstrates 50% of students are injured by week seven within each semester of the first year, and the 292 

probability of sustaining an initial injury within the semester appears to plateau after this point, different 293 

to other semesters (see Figure 2). Perhaps grading the intensity or duration of training in the earlier 294 

stages of each semester of the first year of pre-professional training could lead to a decrease in injury.  295 

Future research should use exposure measures beyond training hours and take into account the intensity 296 

of training and volume of specific skills. Subsequent injury categorisation9 13 should be considered in 297 

other dance contexts such as in professional dance to guide tertiary injury reduction strategies. Weekly 298 

injury data should be utilised to further guide when to direct injury reduction strategies. Investigating 299 

the implementation of injury reduction strategies requires exploring the beliefs of stakeholders34. 300 

5.0 Conclusions  301 

This is the first study to retrospectively investigate all injuries recorded to complete a three-year tertiary 302 

ballet and contemporary dance training program. The incidence of medical attention injury was 2.71 303 

per 1000 hours, with a trend of increasing incidence across the program. Inferences are made into 304 

possible factors relating to the trend of increasing incidence seen, namely increasing hours, and 305 

increasing the proportion of hours devoted to rehearsal. The ankle was the most common injury location 306 

and muscle the most common tissue injured. Most subsequent injuries were at a different site, and of a 307 

different nature. Reinjury after recovery, to the same site, of the same nature, side, and structure 308 

represented 4.88% of all subsequent injuries. The median time to the first injury was seven weeks in 309 
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the first and second semesters, in the first year of the program. Subsequent semesters had later median 310 

times to the first injury.  311 

Future research should consider narrower exposure measures than training hours, such as training 312 

intensity and the repetition of skills. Subsequent injuries should be further considered in dance contexts, 313 

and weekly injury data utilised to further consider when injuries occur to direct injury reduction 314 

strategies. To guide the implementation of injury reduction interventions, stakeholder perceptions 315 

should be explored. 316 

Acknowledgements 317 

The authors wish to thank Dimitrios Vagenas for statistical assistance, and Liam Toohey for discussions 318 

on the use of the Subsequent Injury Categorisation 2.0 model.  319 



14 
 

6.0 References 320 

1. Jeffries AC, Wallace L, Coutts AJ. Quantifying training loads in contemporary dance. Int J Sports 321 

Physiol Perform 2017;12(6):796-802. doi: 10.1123/ijspp.2016-0159  322 

2. Wyon M. Cardiorespiratory training for dancers. J Dance Med Sci 2005;9:7-12.  323 

3. Smith PJ, Gerrie BJ, Varner KE, et al. Incidence and prevalence of musculoskeletal injury in ballet: 324 

A systematic review. Orthop J Sports Med 2015;3(7):2325967115592621. doi: 325 

10.1177/2325967115592621  326 

4. Kenny SJ, Palacios-Derflingher L, Whittaker JL, et al. The influence of injury definition on injury 327 

burden in preprofessional ballet and contemporary dancers. J Orthop Sports Phys Ther 328 

2018;48(3):185-93. doi: 10.2519/jospt.2018.7542  329 

5. Lee L, Reid D, Cadwell J, et al. Injury incidence, dance exposure and the use of the Movement 330 

Competency Screen (MCS) to identify variables associated with injury in full-time pre-331 

professional dancers. Int J Sports Phys Ther 2017;12(3):352-70.  332 

6. Kenny SJ, Whittaker JL, Emery CA. Risk factors for musculoskeletal injury in preprofessional 333 

dancers: A systematic review. Br J Sports Med 2016;50(16):997-1003. doi: 10.1136/bjsports-334 

2015-095121  335 

7. Biernacki J, Stracciolini A, Fraser J, et al. Risk factors for lower-extremity injuries in female ballet 336 

dancers: A systematic review. Clin J Sport Med 2018 doi: 10.1097/JSM.0000000000000707  337 

8. Fuller M, Moyle G, Hunt A, et al. Ballet and contemporary dance injuries when transitioning to 338 

full-time training or professional level dance: A systematic review. J Dance Med Sci 339 

2019;23(3):112-25.  340 

9. Toohey LA, Drew MK, Fortington LV, et al. An updated Subsequent Injury Categorisation Model 341 

(SIC-2.0): Data-driven categorisation of subsequent injuries in sport. Sports Med 342 

2018;48(9):2199-210. doi: 10.1007/s40279-018-0879-3  343 

10. Jacobsson J, Timpka T. Classification of prevention in sports medicine and epidemiology. Sports 344 

Med 2015;45(11):1483-7. doi: 10.1007/s40279-015-0368-x  345 



15 
 

11. Sadigursky D, Braid JA, De Lira DNL, et al. The FIFA 11+ injury prevention program for soccer 346 

players: A systematic review. BMC Sports Sci Med Rehabil 2017;9(1):18. doi: 347 

10.1186/s13102-017-0083-z  348 

12. Ekegren CL, Quested R, Brodrick A. Injuries in pre-professional ballet dancers: Incidence, 349 

characteristics and consequences. J Sci Med Sport 2014;17(3):271-5. doi: 350 

10.1016/j.jsams.2013.07.013  351 

13. Finch CF, Cook J. Categorising sports injuries in epidemiological studies: the Subsequent Injury 352 

Categorisation (SIC) model to address multiple, recurrent and exacerbation of injuries. Br J 353 

Sports Med 2014;48(17):1276-80. doi: 10.1136/bjsports-2012-091729  354 

14. Von Elm E, Altman DG, Egger M, et al. The Strengthening the Reporting of Observational 355 

Studies in Epidemiology (STROBE) statement: Guidelines for reporting observational 356 

studies. Lancet 2007;370(9596):1453-57.  357 

15. Liederbach M, Hagins M, Gamboa JM, et al. Assessing and reporting dancer capacities, risk 358 

factors, and injuries: Recommendations from the IADMS Standard Measures Consensus 359 

Initiative. J Dance Med Sci 2012;16(4):139-53.  360 

16. Finch CF, Fortington LV. So you want to understand subsequent injuries better? Start by 361 

understanding the minimum data collection and reporting requirements. Br J Sports Med 362 

2018;52(17):1077-78. doi: 10.1136/bjsports-2017-098225  363 

17. Orchard J, Rae K, Brooks J, et al. Revision, uptake and coding issues related to the open access 364 

Orchard Sports Injury Classification System (OSICS) versions 8, 9 and 10.1. Open Access J 365 

Sports Med 2010;1:207-14. doi: 10.2147/OAJSM.S7715  366 

18. Knowles SB, Marshall SW, Guskiewicz KM. Issues in estimating risks and rates in sports injury 367 

research. J Athl Train 2006;41(2):207-15.  368 

19. Kaplan EL, Meier P. Nonparametric estimation from incomplete observations. J Am Stat Assoc 369 

1958;53(282):457-81. doi: 10.1080/01621459.1958.10501452  370 

20. Bewick V, Cheek L, Ball J. Statistics review 12: survival analysis. Crit Care 2004;8(5):389-94. 371 

doi: 10.1186/cc2955  372 



16 
 

21. Mantel N. Evaluation of survival data and two new rank order statistics arising in its 373 

consideration. Cancer Chemother Rep 1966;50(3):163-70.  374 

22. Collett D. Modelling survival data in medical research. 3rd ed. Boca Raton;: CRC Press is an 375 

imprint of the Taylor and Francis Group 2015. 376 

23. Collett D. Modelling survival data in medical research. 1st ed. ed. London;: Chapman & Hall 377 

1994. 378 

24. Breslow N. A Generalized Kruskal-Wallis Test for comparing K samples subject to unequal 379 

patterns of censorship. Biometrika 1970;57(3):579. doi: 10.1093/biomet/57.3.579  380 

25. Gehan EA. A generalized Wilcoxon Test for comparing arbitrarily singly-censored samples. 381 

Biometrika 1965;52(1/2):203-23. doi: 10.2307/2333825  382 

26. Finch CF, Cook J, Kunstler BE, et al. Subsequent injuries are more common than injury 383 

recurrences: An analysis of 1 season of prospectively collected injuries in professional 384 

Australian Football. Am J Sports Med 2017;45(8):1921-27. doi: 10.1177/0363546517691943  385 

27. Moore IS, Mount S, Mathema P, et al. Application of the Subsequent Injury Categorisation model 386 

for longitudinal injury surveillance in elite rugby and cricket: Intersport comparisons and 387 

inter-rater reliability of coding. Br J Sports Med 2018;52(17):1137-42. doi: 10.1136/bjsports-388 

2016-097040  389 

28. Toohey LA, Drew MK, Finch CF, et al. A 2-year prospective study of injury epidemiology in elite 390 

Australian Rugby Sevens: Exploration of incidence rates, severity, injury type, and 391 

subsequent injury in men and women. Am J Sports Med 2019;47(6):1302-11. doi: 392 

10.1177/0363546518825380  393 

29. Toohey LA, Drew MK, Fortington LV, et al. Comparison of Subsequent Injury Categorisation 394 

(SIC) models and their application in a sporting population. Inj Epidemiol 2019;6(1):9. doi: 395 

10.1186/s40621-019-0183-1  396 

30. Stares JJ, Dawson B, Peeling P, et al. Subsequent injury risk is elevated above baseline after 397 

return to play: A 5-year prospective study in elite Australian Football. Am J Sports Med 398 

2019;47(9):2225-31. doi: 10.1177/0363546519852622  399 



17 
 

31. Toohey LA, Drew MK, Bullock N, et al. Epidemiology of elite sprint kayak injuries: A 3-year 400 

prospective study. J Sci Med Sport 2019;22(10):1108-13. doi: 10.1016/j.jsams.2019.06.002  401 

32. Bronner S, Bauer NG. Risk factors for musculoskeletal injury in elite pre-professional modern 402 

dancers: A prospective cohort prognostic study. Phys Ther Sport 2018;31:42-51. doi: 403 

10.1016/j.ptsp.2018.01.008  404 

33. Wyon M. Preparing to perform: Periodization and dance. J Dance Med Sci 2010;14(2):67-72.  405 

34. Finch C. A new framework for research leading to sports injury prevention. J Sci Med Sport 406 

2006;9(1-2):3-9; discussion 10. doi: 10.1016/j.jsams.2006.02.009  407 

 408 

  409 



18 
 

TABLE1. Risk and rate ratios of injury for each semester 410 

Year 

level 

Semester 

of 

program 

Participants Participants 

injured 

Risk ratio 

(95% CI) 

Nb. 

Semester 

relative to 

other 

semesters 

combined 

Number 

of 

injuries 

Hours of 

exposure 

Rate ratio 

(95% CI) 

Nb. 

Semester 

relative to 

other 

semesters 

combined 

1 1 17 10 0.94 

(0.61, 

1.45) 

14 5933.75 0.85 

(0.49, 

1.49) 

 2  11 1.06 

(0.72, 

1.56) 

15 8096.25 0.64 

(0.37, 

1.10) 

2 3  10 0.94 

(0.61, 

1.45) 

23 6970.00 1.27 

(0.81, 

2.00) 

 4  11 1.06 

(0.72, 

1.56) 

17 7522.50 0.81 

(0.48, 

1.35) 

3 5  11 1.06 

(0.72, 

1.56) 

22 7269.00 1.14 

(0.72, 

1.82) 

 6  10 0.94 

(0.61, 

1.45) 

28 8111.50 1.36 

(0.89, 

2.07) 



19 
 

CI –= confidence interval 411 

  412 
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 413 

FIGURE 1. The incidence of injuries per 1000 hours for each semester, with 95% confidence 414 

intervals 415 

  416 
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 417 

FIGURE 2. The probability of remaining injury free for the reported week of injury onset for each 418 

semester of the program: a. semester 1, b. semester 2, c. semester 3, d. semester 4, e. semester 5, f. 419 

semester 6 420 

 421 


