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T 
he dancer embodies 
both artist and athlete. 
Nicholas ranked 61 dif- 
ferent sports and activi- 
ties along 21 neuromus- 

cular, psychometric, and environ- 
mental parameters and placed ballet 
second behind football as the most 
demanding activity (13). Like other 
demanding sports and activities, bal- 
let and other forms of dance can re- 
sult in injury. The development and 
growth of dance medicine has re- 
sulted in a number of reports that 
have profiled the incidence and type 
of injuries in national, regional, and 
university-level ballet companies (4,6, 
8-10,16,18,21). Other articles de- 
scribe injuries in theatrical dance, 
modern dance, and ballet (2,3,lO, 17, 
18,20,24). 

Theatrical dance has been 
broadly defined by several authors to 
include ballet, modem, ethnic, and 
combinations of the three ( 1  7,24). 
More specifically, theatrical dance 
may be defined as choreography pre- 
sented within the context of a musi- 
cal play or show which is presented 
on an ongoing basis. The dance in a 
Broadway show falls within both the 
general and specific category of the- 
atrical dance. Repertory in a ballet or 
modern dance company may vary 
nightly or remain the same for sev- 
eral weeks, as in the popular Christ- 
mas ballet The Nutcracker, and then 
return to a varied repertory. A Broad- 
way production is unique because the 
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same choreography is performed ev- 
ery night throughout its run. Only 
one retrospective survey discussing 
epidemiology and etiology of dance 
injuries specific to the Broadway the- 
ater has been previously published 
(3). 

This report has three purposes. 
We will describe a classification sys- 
tem which defines dance injuries in 
terms of time lost, report the injuries 
encountered in a Broadway show dur- 
ing a defined period of performance, 
and discuss the factors which may 
have influenced these injuries. 

Athletic injury classification is 
often based on time lost from play 
(14,15). Players' injuries are related 
to number of games missed, which 

has repercussions for the rest of the 
team. Noyes et al emphasize two sig- 
nificant points in using a time lost 
from play definition of injury: inju- 
ries are sports-specific, and there are 
issues of subjectivity (15). A metatar- 
sal-phalangeal sprain might go unre- 
ported in a football player, but be 
troubling to a soccer player and dev- 
astating to a ballerina dancing "en 
pointe." The football player can be 
treated with tape and padding, but 
there is little allowance in a snug toe 
shoe. Subjectivity refers to the willing- 
ness of one athlete to perform with 
an injury that another finds too im- 
pairing. 

Historically, many reports of 
dance injuries have classified them by 
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self-report or by the seeking of medi- 
cal evaluation (.3-5, lO,l7,20,2l ,24). 
Neither classification may entail time 
lost or treatment. Solomon et al, 
studying injuries in a ballet company, 
were one of the first to select an in- 
jury criterion based on time away 
from dance (21). However, time away 
from dance encompassed ballet class, 
rehearsals, and performances. Muscu- 
loskeletal complaints which did not 
result in any loss of dance time were 
also included in their data. 

Like different sports, injury rates 
and patterns differ between styles 
and levels of dance. Rovere et a1 
found differences in the distribution 
of injuries in college-level ballet and 
modern dance students (1 7). So- 
lomon and Micheli reported differ- 
ences in injury patterns in various 
moderndance techniques (Graham, 
Horton, Limon, etc.) (20). Injury 

Like different sports, 
injury rates and 
patterns differ 

between styles and 
levels of dance. 

patterns have also been shown to dif- 
fer with degree of training, as is 
found between preprofessional, col- 
lege, and professional dancers. Inju- 
ries among nonprofessional dancers 
may be treated differently as there is 
greater luxury to allow time off for 
optimal healing (1 7). Additional dif- 
ferences between professional and 
nonprofessional dancers include per- 
formance schedule, coverage for in- 
jured individuals, and financial incen- 
tive for the in-jured dancer to per- 
form. Therefore, it is important for 
dance epidemiologists to specie the 
type of dancing, define the work load 
and history of a company, what con- 
stitutes injury, and over what time 
frame the in-juries are sustained. 

This paper profiles the incidence 
of dance injuries during a 7-week run 
of a Broadway show using profes- 
sional ballet dancers, with a time lost 
from performance definition of in- 
jury. Comparisons are made to injury 
incidence reported by ballet compa- 
nies and a Broadway survey. 

MATERIALS AND METHODS 

ThP R d  Shws was a short-lived 
Broadway venture which lasted only 7 
weeks or 56 performances. The cast 
of 36 consisted of six actors and 30 
dancers. Five of the dancers were 
principal dancers with major acting 
and dancing roles, two dancers were 
featured performers with major danc- 
ing roles, six were designated swings, 
and the remainder were ensemble 
dancers. A swing was an ensemble 
dancer who understudied all other 
ensemble roles and covered for danc- 
ers who were absent or only able to 
perform partial shows. Age ranged 
from 19 to 38 years. Eleven dancers 
were male and 19 were female. Dur- 
ing the 7-week run, there were eight 
performances each week. Dancers 
averaged 8-10 hours of dancing each 
day or 44-54 hours per week. The 
dancing work load included tech- 
nique class, 2%hour performances, 
and 4-5 hours of rehearsal during 
any given day, with two shows and 
less rehearsal time on matinee days. 
Six of the 7 weeks were previews: per- 
formances occurring before the ofi- 
cia1 opening and critical review of a 
show. During preview period, re- 
hearsals are long, as revisions are 
constantly being made to improve 
the show. 

The medical staff of the show 
included a hospital-based dance in- 
jury clinic for orthopaedic physician 
coverage, backstage physical therapy 
coverage for 6-8 hours per week for 
triage and treatment of minor p roh  
lems, and off-site physical therapy for 
treatment of more involved injuries. 

Injury was operationally defined 
in this study as time lost from per- 
forming. Reported injuries had three 

possible sequela: absence from per- 
formance, ability to complete part of 
the performance, or ability to dance 
the entire performance. A major in- 
jury was defined as that which caused 
an absence from an entire perfor- 
mance due to injury (as compared 
with absence due to illness). A minor 
injury was that which resulted in an 
absence from part of a show. A com- 
plaint was a reported injury which 
did not result in any time lost from 
performance. A missed performance 
was designated if the dancer was un- 
able to perform at all due to major 
injury. A partial performance was one 
in which the dancer was taken out of 
sections of dance, which might have 
aggravated the injury but performed 
other dances, due to a minor injury. 

The stage manager's daily reports 
for the 7-week period of previews and 
performances were examined. These 
reports documented any injuries re- 
ported by a dancer or observed by 
the stage manager during the show, 
absences due to illness or injury, 
dancers performing partial shows due 
to injury, and the swing dancer cover- 
ing for them. The backstage and off- 
site physical therapy records kept by 
the authors were also reviewed. Con- 
firmation of the major (missed per- 
formance) and minor (partial perfor- 
mance) in-juries was possible by the 
authors' communication with danc- 
ers, choreographer, dance captain, 
stage manager, and treating ortho- 
paedist. 

RESULTS 

In the 7-week period, none of 
the six actors sustained in-juries. Out 
of a total of 1,680 individual perfor- 
mances, dancers sustained nine ma- 
jor injuries, resulting in 82 missed 
and 35 partial performances, and 
three minor injuries, resulting in 22 
partial performances. Twelve dancers 
accounted for one in-jury each: nine 
of the injuries resulted in both 
missed and partial performances. The 
overall in-jury rate (combined major 
and minor injuries) was 40.0% (1 2 
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FIGURE 1. Performances affected due to injury by gender. 

injuries in 30 dancers). The overall 
major injury rate was 30.0%, and mi- 
nor rate was 10.0%. In this produc- 
tion, the swing dancers were used 
frequently, but sustained no major or 
minor injuries. Of the 11 male danc- 
ers (37% of the population), three 
sustained major injuries, resulting in 
41 of 82 (50%) missed and two par- 
tial performances (Figure 1). One 
sustained a minor injury, resulting in 
five of 57 (9%) partial performances. 
Of the 19 female dancers (63% of 
the population), six sustained major 
injuries, resulting in 41 of 82 (50%) 
missed and 33 partial performances. 
Two sustained minor injuries result- 
ing in 17 of 57 (30%) partial perfor- 
mances. 

In any given performance, 4.9% of 
the dancers were out due to major in- 
jury and 3.4% were dancing partial 
performances. The most frequently 
injured anatomic area was the com- 
bined ankle-foot region (50%) (Figure 
2). This area accounted for 76% of the 
missed performances and 74% of the 
partial performances (Figure 3). 

Two dancers accounted for 71% 
of the missed performances. These 
two were among the younger dancers 
in the cast. A male dancer, age 24, 
who repeatedly sprained his ankle, 
was found to have anterior and poste- 
rior ankle impingement. After miss- 
ing 25 performances, he took a leave 
of absence to have surgery. (This was 
the only injury which required surgi- 

a Lumbo-Pelvis 
mThiah 

Major Injuries Minor Injuries Total Injuries 

FIGURE 2. Frequency of injury by anatomic region (%). 

cal intervention). A female dancer, 
age 19, sustained a tarsal sprain, but 
continued to dance partial perfor- 
mances (no pointe work). Patient 
compliance was a problem with this 
dancer. Against medical advice, she 
continuously tested her tolerance for 
pointe work, perpetuating the injury. 
After dancing 16 partial performanc- 
es, she was advised to rest her foot 
completely, subsequently missing 33 
performances. Verbal reports found 
she had a history of constant injuries 
in previous and subsequent employ- 
ment. The remainder of the major 
and minor foot injuries were tarsal 
sprains sustained en pointe. 

The lumbo-pelvic region was the 
second most frequently injured area 
(34%), with 16% of the missed per- 
formances and 16% of the partial 
performances. The knee and calf re- 
gions (8% and 8% in frequency) sus- 
tained a combined 8% and 10% of 
the missed and partial performances. 

Complaints were injuries re- 
ported to the stage manager or back- 
stage physical therapist, which re- 
sulted in no lost time (Figure 4). The 
most frequent complaint involved 
calf strain (26%), followed by the 
ankle-foot (22%) and lumbpelvis 
(18%) regions. 

Backstage physical therapy treat- 
ments often entailed more than one 
anatomic region. Given scheduling 
constraints, the therapist and dancers 
prioritized which performer and what 
anatomic region were most in need 
of treatment. Soft tissue overuse calf 
problems were the most commonly 
treated complaint, accounting for 
26% of the treatments (Figure 5). 
Dancers requested treatment to the 
foot 22% of the time and the lum- 
bopelvis 18% of the time. 

DISCUSSION 

Classification of Injury 

One of the difficulties in discuss- 
ing musculoskeletal injury rates in 
sports and dance is the lack of a 
common definition of injury (2,4,15, 
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FIGURE 3. Performances affected due to injury by anatomic region (%). 

21.23). Two factors are required to 
determine the rate of injury. These 
are the number of injuries (numera- 
tor) and the total number of partici- 
pants (denominator). The factors 
which influence the numerator com- 
ponent of the injury rate include def- 
inition of injury and who determines 
the injury (15). Self-report by dancers 
might include, within the definition 
of injury, any problem which pre- 
vented their optimal aesthetic perfor- 
mance, yet still allowed them to per- 
form (3,lO,24). Authors have defined 
injury as any musculoskeletal prob- 
lem serious enough to entail a visit to 
a physician (4,17), those undergoing 
treatment (8,11), or those requiring 
financial outlay for medical expenses 
(5). These studies do not report 

whether the problem was serious 
enough to warrant absence from per- 
formance or rehearsal. Athletes and 
dancers may also conceal or not seek 
medical attention, affecting the injury 
rate (23). 

Determining the denominator 
presents a more subtle problem. Par- 
ticipants are at differing risks accord- 
ing to the position or role they play. 
For this study, all the dancers were 
considered as a group. All dancers 
participated in technique class and 
rehearsal. Swing dancers did not per- 
form every night, but some nights 
danced several relatively unfamiliar 
roles. Therefore, swings may have 
been at a different risk. Within the 
same classical ballet company, sub- 
stantial differences may also exist in 
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FIGURE 4. Frequency of complaint by anatomic region I%). 

level and intensity of dance depend- 
ing on the dancer's rank, role, and 
the choreography. In comparing dif- 
ferent Broadway shows, style, inten- 
sity, and amount of dancing varies 
even more (3). 

Solomon et al reported on the 
epidemiologic, medical, and financial 
aspects of dance injuries at the Bos 
ton Ballet (21) (Table). They graded 
injury by time away from dance: 
Grade I = less than 1 week and 
Grade I1 = 1 week or more. All danc- 
er-reported injuries were included in 
the statistical analysis regardless of 
whether they required treatment, fi- 
nancial outlay, or resulted in no time 
lost. Differentiation between two 
Grade I subgroups: no time missed 
vs. time missed and whether this was 
time missed from rehearsal vs. perfor- 
mance might be useful information. 
The Boston Ballet contract was for 
approximately 9 months, their perfor- 
mance season lasted 7 months, and 
they averaged 5-7 performances per 
week (19). This appears to be a 
lighter work load compared with 
eight performances per week danced 
by many classical ballet and Broadway 
companies as well as by ThP Red S h m  
production. 

Garrick and Requa's epidemiol- 
ogy of ballet injuries in the San Fran- 
cisco Ballet defined injury a. any con- 
dition resulting in any financial 
outlay for medical expenses (4). The 
cost of in-house services provided by 
physicians 3 halfdays per week and 
physical therapist5 5 halfdays per 
week was not included, which gives a 
reduced report of actual costs. (The 
authors state that had these injuries 
been included, their numbers would 
have doubled.) They defined their 
time frame of investigation as 3 years 
and broke down injury rates by 
month. It appears that their contract 
was approximately 10 months and 
performance season was 5 months, 
but this and work load (performanc- 
es per week) are not specifically 
stated. Injuries were not reported in 
terms of lost performance or re- 
hearsal time. 
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Groer and Fallon described debil- 
itating injury as causing the dancer to 
miss one rehearsal or performance 
and nondebilitating injury as minor 
enough to allow dancing (5). It was 
not clear whether nondebilitating 
injuries resulted in financial outlay 
for medical treatment. 

Evans et al conducted a re t re  
spective survey of actors and dancers 
in 23 musical and dramatic Broadway 
and U.S. tour productions (3). Injury 
was defined by dancer/actor self-re- 
port and included minor as well as 
severe injury. Because the number of 
performances, weeks in the produc- 
tion, and hours performing on stage 
varied greatly between dancers and 
between shows, injury rates and risks 
were calculated per 1,000 perfor- 
mances and per 1,000 hours perform- 
ing on stage. Total time missed in 
the production due to injuries was 
also reported. Calculated injury rates 
may be misleading if not all injuries 
resulted in time missed and dancers 

on injury leave at the time of the sur- 
vey were not included. 

Incidence of Injury 

Many studies report general inci- 
dence of dance injuries. There is a 
need to know the rate of occurrence 
of injuries within a defined time span 
as well as the work load (exposure 
time) under which they are sus- 
tained, ie., the number of hours of 
dancing per week, performances in a 
week, weeks in a season, and weeks 
in a contract year (differentiating 
between performance weeks vs. re- 
hearsal weeks). This can enable us to 
compare rates between companies 
and styles of dance and pinpoint 
whether and why some companies or 
styles of dance may have higher in- 
jury rates than others. Hamilton and 
Hamilton compared injuries sus- 
tained during a New York season in 
two national ballet companies but did 
not define whether injury meant in- 

ability to dance (6). Most company 
records detail information such as 
time missed from rehearsals and per- 
formances and severity of injury. But 
unless it is reported, it remains diffi- 
cult to compare data. 

Garrick and Requa found the 
San Francisco Ballet averaged 2.97 
injuries for each of 34.6 injured 
dancers over 1 year (4) (Table). So- 
lomon et al, in adjusting the Boston 
Ballet data to compare with that of 
Garrick and Requa, found the Boston 
Ballet averaged 1.7 injuries for each 
of 57 injured dancers in a 9-month 
period (21). Evans et a1 report Broad- 
way and tour dancers sustained 5.1 
injuries per 1,000 performances and 
8.4 injuries per 1,000 hours perform- 
ing on stage, with 1.25 mean injuries 
per dancer (3). However, the Evans 
et al definition of injury is much 
broader, as only 37% of these injuries 
resulted in at least one performance 
missed. 

In the 7-week Red Shoes produc- 
tion, we found 1.0 injury for each of 
12 injured dancers. What we cannot 
compare is a similar time period or 
exposure time per dancer. We con- 
cur with the suggestions of Garrick 
and Requa and Solomon et al, who 
recommend identification of high- 
risk individuals or groups who may 
benefit from counseling or additional 
assistance in the prevention or reha- 
bilitation of injury (4,21). Garrick 
and Requa report 23% of the injured 
dancers averaged 6.7 injuries each, 
while the remaining 77% averaged 
only 1.86 injuries (4). Solomon et al 
report a single dancer accounted for 

Bronner and 
Brownstein (1) 

Solomon et al (21) Garrick and Requa (4) Evans et al (3) 

Who determines injury Medical Self-report Medical Self-report 
Definition of injury Performances missed Time away from dance Financial outlay 
Style of dance Ballet Ballet Ballet All 
Length of performance season (1) 7-week period (1 ) 7-month season (3) 5-month season 11 3-146.4 weeks 
Number of performancedweek 8 5-7 - - 
Number of dancers 30 dancers 70 dancers 70+ dancers 313 actoddancers in 23 show 
Average number of injuryldancer 1.0 1.7 2.97 1.25 
Total production injury 40% 81% 49% 55 + '10 

TABLE. Summary of ballet and Broadway proti'les. 
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an unusual number of injuries (21). 
While dancers in The Red Shoes only 
averaged 1.0 injury each, two dancers 
accounted for 71% of the missed per- 
formances. 

Evans et al identified five predic- 
tor variables in a risk factor analysis: 
being female, a greater length of 
time dancing professionally, previ- 
ously missing performances due to 
injury, encountering high physical 
demands in roles, and performing on 
a raked (inclined) stage (3). A physi- 
cally demanding role and dancing on 
a raked stage were most significant, 
accounting for an additional 1.9 and 
1.6 injuries per 1,000 performances. 
It has been suggested previously in 
the literature that older dancers may 
have proportionately higher injuly 
rates (7). We did not find this to be 
true, which is in agreement with So- 
lomon et al (21). The younger danc- 
ers were more likely to injure them- 
selves. We suggest that a dancer's loss 
of performance time may be reduced 
if soft tissue complaints are addressed 
immediately with appropriate treat- 
ment (1). 

A review of the literature found 
no reports on rate of dancer ab- 
sences from any given performance 
due to injury. In The Red Shoes, 4.9% 
of the dancers were absent in any 
one performance. The overall injury 
rate of 30 dancers in The Red Shoes 
was 40% in 7 weeks. Evans et a1 re- 
port a mean of 55% of all performers 
(combined actors and dancers) sus- 
tained at least one injury in a mean 
of 54 weeks in production (3). As 
actors had a lower mean injury rate 
(.9) than dancers (1 .25), and per- 
formers who were disabled at the 
time of the survey were not included, 
the overall injury rate of dancers in 
the Evans et al survey is higher than 
55%. Liederbach et a1 followed 12 
(of 38) Joffrey Ballet dancers during 
their Sweek, eight performances/ 
week New York season (9). By the 
fourth week, 66% (12 dancers) of the 
dancers sustained an injury as docu- 
mented by the medical staff. (This 
was not defined in the context of 

ability to perform.) The Joffrey Ballet 
is a relatively small company resulting 
in a high exposure time (amount of 
dancing) for each dancer. 

Work Loads of Dancers 

The low absentee rate in The Red 
Shoes may be attributed to differing 
choreographic demands. However, 
the cast of The Red Shoes was much 
smaller than most ballet companies, 
putting proportionately greater work 
load on each individual. Backstage 
physical therapy, immediate medical 
attention whenever necessary, and 
modification of certain environmen- 
tal stresses assisted in minimizing 
problems, but this is the norm for 
most major New York ballet compa- 
nies (New York City Ballet, American 
Ballet Theater) and many Broadway 
shows (Cats, Phantom of the Opera, The 

Backstage physical 
therapy, immediate 
medical attention 

whenever necessary, 
and modification of 

certain environmental 
stresses assisted in 

minimizing problems. 

King and I, J e m  Robbins' Broadway, 
etc.). It is important to note that in 
long-running Broadway shows, warm- 
ups and technique classes may get 
neglected (performers' personal com- 
munication). With the lack of variety 
in the choreography, dancers may 
become bored, overuse problems 
may accumulate, and injury rates may 
rise. 

The brief 7-week length of The 
Red Shoes may play a part in the low 
incidence of injuries. The length of a 
ballet company season is compara- 

ble-from 5 to 12 weeks. The Evans 
et al study reports on a wide variety 
of show production lengths, from 
11.8 to 146.4 weeks (3). Unfortunate- 
ly, we do not know what percentage 
of the total population of performers 
in the 23 shows responded to the 
survey and cannot discern informa- 
tion specific to dancers in individual 
shows with varying dance styles. 

Ryan and Stephens (18) and Ste- 
phens (22) found the typical weekly 
work schedule during a ballet season 
included 8-12 hours in performance, 
26 hours in rehearsal, and 9 hours in 
class, for a total of 43-48 hours in a 
May period. Work loads of 44-54 
hours weekly were comparable in this 
Broadway show. This work load 
would alter in a long-running show, 
however, where the need for re- 
hearsal would be significantly re- 
duced. 

Factors Contributing to Injuries 

Ankle-foot injuries were the most 
common injuries in this study (50%), 
which correlates with previous re- 
ports of ballet injuries (4,8,12,16,18, 
21). Solomon et al found 47% of re- 
ported injuries during a season of the 
Boston Ballet involved the foot and 
ankle (2 1 ) . Liederbach reported that 
48.8% of injuries at the Joffrey Ballet 
occurred to the foot and ankle (8). 
Garrick and Requa reported 37.2% 
of injuries to the foot and ankle at 
the San Francisco Ballet over a %year 
period (4). Quirk found a 42% gen- 
eral incidence of foot and ankle inju- 
ries in Australian ballet dancers (16). 
Ryan and Stephens' summary of sur- 
veys on distribution of ballet injuries 
indicated foot and ankle injuries var- 
ied from 28 to 44% of all injuries 
(18). Evans et al report a 45% inci- 
dence of foot and ankle injuries in 
their Broadway survey (3). 

Three factors were likely contrib- 
utors to the high incidence (50%) of 
foot and ankle injuries in The Red 
Shoes choreography, environment, 
and footwear. The choreography 
used Cecchetti- (Italian and London 
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Royal Ballet school) style ballet as 
well as character dances based on 
jazz (1920s style rags) and ethnic 
gypsy folk dances. The dance back- 
ground of most of the company en- 
compassed different styles of ballet 
(Russian-Vaganova, French, Ameri- 
canBalanchine) (18). Although all of 
the cast were strong ballet dancers 
and the women were accustomed to 

It remains unclear 
whether the repetitive 

nature of theatrical 
dancing affects the 
nature of injuries 

reported. 

performing both en pointe and in 
high-heeled character shoes, the new 
style may not have been familiar to 
the dancers. Solomon et  al suggest 
in-juries may peak as new or unfamil- 
iar repertory is rehearsed and intr* 
duced in performance (19). Dancers' 
previous work history varied. The ma- 
jority came from major ballet compa- 
nies, such as the American Ballet 
Theater, New York City Ballet, Dance 
Theatre of Harlem, National Ballet of 
Canada, and the Eliot Feld Ballet. 
The remainder came from other 
Broadway shows. 

Another choreographic factor 
was the demand of repeating the 
same choreography every night. R e p  
ertory and ballet companies fre- 
quently vary their choreography on a 
nightly basis. Large companies usu- 
ally have two casts to perform a given 
piece, so that the same group of 
dancers does not have to perform 
one ballet every night. It remains un- 
clear whether the repetitive nature of 
theatrical dancing affects the nature 
of injuries reported. Our results show 
a similar pattern of injuries to those 
experienced in classical ballet. How- 
ever, Broadway shows may run for 

months and years, and we believe 
that repetitive choreography over a 
relatively long period of time contrib- 
utes to overload and overuse injuries 
that may result in greater time lost 
from full performance. 

The stage environment of the play 
may have contributed to the dancers' 
injuries. Optimally, the ballet stage has 
room for entrances, exits, and cross- 
overs (an exit on one side of the stage 
followed by an entrance on the oppo- 
site side) on the same level. The stage 
in this production required the danc- 
ers to nm down a flight of cement 
stairs, n m  across a cement lower level, 
and ascend a second flight of cement 
stairs to return to stage level and com- 
plete the crossover. The stage wa.. 
sprung (a floor specially built for 
dance with a specified amount of give) 
and not raked (floor surface is angled 
at an incline to enhance the audience 
perspective); however, there were p rob  
lems with the floor surface. The pro- 
duction m s  set in the 1920s and the 
scenery depicted a grand ballroom of 
that era with the illusion of a marble 
floor. The stage floor was painted in a 
marbleized fashion and proved to be 
slippery for pointe shoes. The solution 
to these problems included weekly 
floor resurfacing to reduce unevenness, 
n~bbe r  tips added to the pointe shoes 
to combat the floor slickness, and 
shock absorbing inserts (PPT, The 
Langer Biomechanics Group, Inc., 
Deer Park, NY) for all character shoes 
to diminish the ground forces during 
the frequent crossovers. Track.. set in 
the floor to move scenery were addi- 
tional obstacles for the female dancers. 
The small diameter pointe shoes 
tended to get caught in the tracks. The 
choreography had to be respaced or 
altered for the placement of scenery 
tracks. 

CONCLUSION 

The nature and type of injuries 
in dance and other performing arts 
still present a problem for the re- 
searcher and clinician. There is no  
standardized definition of injury, sea- 

son length varies from company to 
company, choreography and artistic 
style varies substantially between com- 
panies, there are considerable differ- 
ences in performance levels between 
dancers in the same company (princi- 
ple, soloist, ensemble), and there is 
poor control over conditioning and 
overall dance activities. We propose 
that injuries be defined in terms of 
the amount of time lost from perfor- 
mance, in addition to their anatomic 
diagnosis. The  reports by Garrick and 
Requa (4) and Solomon et a1 (21) 
also underscore the importance of 
correlating injury with medical cost. 

The dance season for major com- 
panies is unlike that of profesqional 
sports teams. In many instances, there 
is no off-season, as many dancers per- 
form with other companies when their 
primary company is not working. 
There are no organized conditioning 
or  strengthening programs currently in 
place at any company of which the 
authors are aware. Many dancers s u p  
plement their required company tech- 
nique cla.. and rehearsal time with 
extra dance, dance-related training, 
and coaching claws. Financial de- 
mands may cause an injured dancer to 
conceal minor injuries, even when 
treatment is readily available and af- 
fordable. Additionally, physiologic and 
psychologic considerations, particularly 
in female dancers (dysmenorrhea, an- 
orexia, etc.) may exacerbate injuries 
and delay healing. 

Many companies have staff ortho- 
paedists, but few have in-house medical 
staff (physical therapists, athletic train- 
ers, etc.) that travel with the company. 
Recent reports on the financial bene- 
fit. of consistent, in-house care may 
lead to a change in this status (1,4,21). 
Improved recording and analysis of 
injury profiles can help companies as- 
sess the priority of injury reduction. 
The provision of backstage physical 
therapy services can be equated with 
the training room before, during, and 
after the game. 

The issue of subjectivity in defining 
injury is also important. In this study, 
the dancer made his or her own deter- 
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mination regarding ability to perform. 
In both professional sports and dance, 
there is an incentive to play with inju- 
ries, because there is always the specter 
of replacement Dancers have financial 
pressure to perform, as the dancer's 
pay is reduced with leave due to injury. 
The show has a financial interest as 
well. Replacement dancers require new 
costumes which may cost thousands of 
dollars in a Broadway production. 

The incidence of injury in a 
Broadway show using ballet tech- 
nique is reported for the first time. 
Although the common assumption 
has been that dancing the same r e p  
ertoire would lead to increased inci- 
dence of injury, injury rates were low 
compared with those of ballet compa- 
nies and other Broadway shows. Inju- 
ries were similar to those of ballet 
companies in pattern: the majority 
involved the foot and ankle. Long 
term injury profiles and comparisons 
of differing styles of theatrical danc- 
ing are needed in subsequent re- 
ports. Variables that cannot be con- 
trolled are differing repertory and 
changing dancers. The inclusion of 
definition of injury, time frame of 
report, work load per dancer, size 
and level of company, and style of 
dance are suggested in future profiles 
of dance injuries. This study may con- 
tribute to injury prevention in future 
theatrical dancing and allow en- 
hanced comparison and discussion of 
injury epidemiology throughout the 
field of dance medicine. In a period 
of financial retrenchment in the arts, 
it is hoped that the reduction of 
dance injuries will remain a priority. 
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