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Resumen

Introducción: Este estudio tuvo como objetivo demostrar las diferencias en las capacidades físicas en los aspirantes a tres 
tipos de danza, danza contemporánea, danza española y danza folklórica mexicana, para ser admitidos en una escuela pro-
fesional de danza. 
Material y método: Se evaluó a todos los aspirantes en seis años para registrar sus capacidades físicas e identificar los riesgos 
de lesión y lo relacionado a la salud. Todos los participantes firmaron un consentimiento informado. Se realizó un examen 
físico cada año en la admisión de una escuela profesional de danza. Se consideraron los siguientes: Historia clínica médica, 
ECG, prueba de esfuerzo en banda sin fin para la condición aeróbica, VO2max, prueba de fuerza de miembro pélvico y torso, 
composición corporal y tiempo de reacción visual y auditiva. 
Resultados: Se realizaron 510 evaluaciones en seis años (183 de danza folklórica mexicana, 225 de danza contemporánea y 
102 de danza española). Del total se admitieron a los estudios profesionales el 30% de danza contemporánea, 38% de danza 
folklórica mexicana y 60% de danza española. Se detectaron aspectos asociados a enfermedad y riesgo, seis personas pre-
sentaron anormalidades en el ECG que requirieron referirse al cardiólogo. No se encontraron diferencias significativas en las 
evaluaciones entre los admitidos y rechazados. No se encontraron diferencias entre los grupos en cuanto a la composición 
corporal, resistencia aeróbica y anaeróbica, flexibilidad y tiempos de reacción. 
Conclusiones: En la actualidad, se ha visto la importancia de la evaluación preparticipación en los aspirantes de danza. Aun-
que en este estudio no presentaron diferencias entre el grupo de admitidos y rechazados, se considera que una evaluación 
completa es de valor para prevenir lesiones y problemas de salud.
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Summary

Introduction: This study aimed to demonstrate the difference in physical capacities pre-participation in aspirants to contem-
porary dance, Spanish dance, and Mexican folkloric dance for admission in a professional dance school. 
Material and method: All the aspirants for admission to a professional school of dance in six years were tested to register 
their physical capacities and to identify dancers at increased risk for underlying health concerns. All the participants signed 
an informed consent. A physical exam was done every year for six years for admission in a professional dance school; the 
aspects considered were: Medical history, ECG, treadmill test for cardiovascular condition, VO2max, strength test for lower limb 
muscles and torso, body composition, and visual and hearing signal reaction speed. 
Results: A total of 510 evaluations were done during six years (183 Mexican folkloric dance, 225 for contemporary dance, and 
102 for Spanish dance aspirants). We detected aspects associated with illness and risk. Six people showed ECG abnormalities 
and needed a cardiologist. 30% of the aspirants for contemporary dance, 38% for Mexican folkloric dance, and 60% for Spa-
nish dance were admitted. There were no significant differences between the aspirants admitted and the rejected people. 
No differences existed between groups in body composition, aerobic and anaerobic endurance, flexibility, or reaction speed. 
Conclusions: Nowadays, the importance of pre-participation physical evaluation in aspirants for dance studies has been 
remarked, but there are no studies about cardiovascular and fitness tests in aspirants for dance schools. Even though there was 
no difference between the groups of admitted and rejected aspirants in this study, we consider that a complete evaluation 
is of value to prevent injuries and health problems. 
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Introduction

Dance is a performing art that requires rigorous training, which 
implies long hours of class rehearsal and performance. Sometimes, rigo-
rous training requires intense physical skills, and the movements exceed 
anatomical limitations, and versatility is needed1. Intense physical skills 
may consequently increase students’ susceptibility to musculoskeletal 
injury. It has been suggested that factors associated with increased 
risk of injury in pre-professional dancers include previous injury, low 
body fat index, low percentage of body fat, and poor aerobic capacity. 

Nowadays, a preparticipation physical evaluation is essential for 
any person who wants to practice a sport. The screening should be 
a system-based examination to explore cardiovascular problems, the 
central nervous system, general medical problems, the pulmonary 
system, musculoskeletal, and any physical and health issues that 
could affect the training. The most crucial goal of the pre-participation 
evaluation is to promote the health and safety of athletes. Also, many 
authors have suggested that screening examinations should be done 
for injury prevention2-4. It has been reported that there is an injury rate 
of 4 to 4.7/1000 dance hours5,6 in preprofessional dancers, so exploring 
all the risks of training at high levels is necessary. Screening tools are 
used for injury prevention to identify those dancers at risk of injury; 
implementing practical screening tools could have a positive impact 
by allowing participation while reducing risk7. Also, some authors have 
recommended a pre-participation screening because of the sudden 
death in dance, even if the incidence is largely unreported8. There are 
very few reports about pre-participation evaluation in aspirants for 
dance schools. It is essential to have a profile of physical capacities in 
participants for admission to a professional school to establish a baseline 
of health information. 

There is a lack of reports about pre-participation evaluation in ad-
mission applicants for dance schools. It is vital to have a profile of physical 
capacities in applicants in a professional school to establish a baseline 
of health information. This study aimed to establish the difference in 
physical capacities pre-participation in contemporary dance, Spanish 
dance, and Mexican folkloric dance for admission to a professional dance 
school in the search for injury and health risks to train at a high level. 

Material and method

The study was conducted on students applying for admission to 
a professional dance school where they pursue a bachelor’s degree in 
dance teaching, focusing on contemporary dance, Spanish dance, or 
Mexican folk dance. The admission exams consist of two stages: the first 
is a pre-participation exam, like those given to athletes, which is the focus 
of this article. The second stage is a dance skills exam, administered if 
no health issues are detected during the pre-participation exam. Data 
were registered for five years in 552 subjects who were aspirants for ad-
mission to a professional dance school. Each subject signed an informed 
consent form, and each aspirant participated in a physical examination. 
The pre-participation exam is like the sport pre-participation evaluation; 
the tests and the instruments selected are validated and are widely used 
in both sports medicine and health assessment:

	− A sports medicine physician did a medical history questionnaire 
and physical evaluation. 

	− ECG of 12 derivations was registered on Quinton Q750. 
	− Treadmill test for the cardiovascular condition and peak oxygen 

consumption on a BTL CARDIOPOINT-ERGO E600 treadmill with a 
modified Bruce protocol9.

	− Strength test was done with a mechanical dynamometer (The-
rapeutic Equipment, Corp. Clifton, N.J. 0-300 Kg) for lower limb 
muscles, the knee extensors and flexors testing were performed 
in a seated position, with the hip maintained at 90º of flexion, and 
ankle extensors testing were performed in a prone position with 
the hip and knee in neutral position. Dynamometer position, body 
position, and stabilization of body segments were the same for all 
the participants. They performed a maximum voluntary effort and 
maintained it over 3 seconds. Maximum force values were regis-
tered for each trial, and the maximum torque peak was calculated 
using Newton meters (Nm). The strength index was calculated with 
the sum of the highest scores of all the muscles for the right side 
of the lower limb, and divided by the weight.

	− Body fat percentage with skin folds according to the method by 
Jackson and Pollock10 was calculated using a Harpenden skinfold 
caliper (John Bull, England), and muscle percentage according 
to Matiegka11 with bone breadths and segmental girths with a 
sliding compass Holtain (UK) and a retractable measuring tape 
Lufkin W606PM.

	− The flexibility index was calculated in the hip joint by measuring 
the distance to the floor in a squat position, and the toe touch 
test by standing on a box and measuring the distance reached 
over the toes.

	− Visual and hearing signal reaction time was completed using a 
contact platform, with the reaction after a light in ms and after a 
sound in ms (MICHECEVI Version 2.0.29, Mexico, 2010).
 These examinations were part of the admission process, which 

consisted of three exams: dance aptitudes, a psychological test, and 
a physical evaluation. The results of those admitted were compared 
with those rejected. 

Statistical analysis

Statistical analyses were conducted using SPSS 16.0 (SPSS Inc., Chi-
cago, IL, USA). Data were screened for normality with the Shapiro-Wilk 
test. All values are expressed as mean and standard deviation. One-way 
ANOVA and post hoc for multiple comparisons with Bonferroni were 
used to compare differences among groups. Significance was set at an 
alpha level of P <0.05.

Results

A total of 552 evaluations were done for five years (236 for Mexican 
folkloric dance, 213 for contemporary dance, and 103 for Spanish dance 
aspirants). Physical characteristics and gender proportions are shown 
in Table 1; only a significant difference was found in the age of males 
(P <0.01). 
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In the medical examination, 17 (3.2%) had a preexisting musculos-
keletal injury, 28 (5.3%) had a smoking habit, 3 (0.6%) had addictions, 
5 (1%) had anemia, and 5 (1%) had various medical conditions that 
required a medical specialist visit. The ECG presented an anomalous 
change in 6 (1%), requiring a cardiologic specialist. In the treadmill test, 
hypertensive response to exercise was found in two people. The accep-
ted people approved all the medical conditions and the psychological 
and dance aptitudes. 

There were no medical conditions to prohibit dance practice in the 
admitted people. 206 (37.3%) were accepted for professional studies 
(35.2% of the aspirants for contemporary dance, 28.8% for Mexican 
folkloric dance, and 61.1% for Spanish dance). There was no significant 
difference between accepted and rejected female subjects. However, 
there were significant differences in weight and body fat percentage 
between the rejected and accepted male contemporary dancers 
and Mexican folk dancers (Tables 2 and 3). For the accepted people, 
there were significant differences in body fat for female Spanish dance 
aspirants and male Mexican folkloric dance aspirants (P <0.001 and 
P <0.002, respectively) (Figure 1). The Spanish dance accepted people 
presented a lower percentage of muscle in females (P <0.01), and in 
males in Mexican folkloric dance, the percentage of muscle was higher 
(P <0.01) (Figure 2). 

The VO2max for males in Contemporary dancers was 49.6 ml/Kg/
min; for Mexican Folkloric dancers, it was 48.7 ml/Kg/min, and for Spa-
nish dancers, 45.8 ml/Kg/min. In females, the VO2max for Contemporary 
dancers was 42.8 ml/kg/min; for Mexican Folkloric dancers, 42.4 ml/
kg/min; and for Spanish dancers, 40.3 ml/kg/min (Tables 2 and 3). The 
Spanish dance males and females had less VO2max than the other groups 

Table 1. Physical characteristics of all the participants.

Contemporary 
dancers

Mexican folkloric 
dancers

Spanish  
dancers

Female
N = 154

Male
N = 59

Female
N = 176

Male
N = 60

Female
N = 87

Male
N = 16

Age 20.8 ± 3 24.0 ± 3 22.2 ± 3 23.5 ± 3 21.6 ± 3 21.1 ± 3*

Weight 
(Kg)

53.7 ± 5 62.6 ± 7 52.4 ± 5 61.1 ± 5 56.2 ± 7 63.1 ± 7

Height 
(cm)

155 ± 1 168 ± 6 159 ± .5 170 ± 6 159 ± 5 170 ± 6

*P <0.01

Contemporary dance aspirants Mexican folkloric dance aspirants Spanish dance aspirants

Accepted Rejected Accepted Rejected Accepted Rejected

N 48 106 47 129 51 36

Age 20.8 ± 3 21.6 ± 3 22.1 ± 3 21.8 ± 3 21.6 ± 3 24.3 ± 4

Weight (Kg) 53.7 ± 5.3 52.7 ± 5.6 52.4 ± 5.2 52.4 ± 5.6 56.2 ± 7.4 53.6 ± 6.5

Height (cm) 155 ± 0.2 158 ± 6 160 ± 5 158 ± 6 159 ± 5 158 ± 6

% Body fat 22.9 ± 5 23.4 ± 5 20.9 ± 4.4 22.7 ± 4.5 26.7 ± 6.1* 24 ± 5.4

% Muscle 40.0 ± 4 39.5 ± 4 41.7 ± 4 40.3 ± 4 36.5 ± 5.5 39 ± 4.6

FC 67.1 ± 10 66.0 ± 10 64.6 ± 9 64.2 ± 8 68.8 ± 11 67.2 ± 15

Hearing reaction (ms) 89.5 ± 30 96.6 ± 30 87.9 ± 24 92.6 ± 30 92.9 ± 24 93.2 ± 30

Visual reaction (ms) 116 ± 36 119 ± 35 115.6 ± 30 118.8 ± 35 118. 4 ± 29 123.2 ± 36

VO2max 42.8 ± 3.3 41.9 ± 3.5 42.4 ± 2.9 41.8 ± 3.1 40.3 ± 3 40.3 ± 3.5

Muscle Strength Index 13.8 ± 3* 13.1 ± 2 11.6 ± 2 12.4 ± 2 11.9 ± 2 11.6 ± 2

Table 2. Female screening results for all aspirants.

Contemporary dance aspirants Mexican folkloric dance aspirants Spanish dance aspirants

Accepted Rejected Accepted Rejected Accepted Rejected

N 27 32 21 39 12 4

Age 24.0 ± 3 21.8 ± 3 23.3 ± 3 24.1 ± 3 21.1 ± 3 22.2 ± 3

Weight (Kg) 62.6 ± 5 57.3 ± 9* 61.1 ± 5 62.6 ± 9* 63.1 ± 7 60.8 ± 7

Height (cm) 167 ± 7 164 ± 8 170 ± 7 171 ± 7 170 ± 7 170 ± 3

% Body fat 13.8 ± 5 16.1 ± 6 9.4 ± 2* 10.6 ± 3 12.3 ± 4 10.5 ± 3

% Muscle 45.8 ± 4 44.4 ± 5 48.6 ± 2 47.8 ± 3 46.4 ± 3 47.2 ± 3

FC 61 ± 8 62.0 ± 9 62.6 ± 9 66.1 ± 10 62.8 ± 10 66.5 ± 9

Hearing reaction (ms) 90.3 ± 30 91.1 ± 23 94.8 ± 32 95 ± 22 88.8 ± 34 100.7 ±28

Visual reaction (ms) 112.1 ± 3 125.2 ± 28 114.8 ± 33 125 ± 19 106.3 ± 40 125.7 ± 23

VO2max ml•Kg-1•min-1 49.7 ± 4 45.6 ± 4 48.7 ± 7 49.6 ± 3 45.8 ± 3 47.2 ± 2

Muscle Strength Index 16.3 ± 2* 14.6 ± 3 14 ± 2 15.5 ± 2 14.4 ± 2 16.2 ± 2

Table 3. Male screening results for all aspirants.

*P <0.05

*P <0.01
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(P <0.004). There were no differences between groups in visual and 
hearing reaction time (Tables 2 and 3). 

A significant difference was found in the muscle strength index in 
Mexican Folkloric male and female dancers (P <0.02) (Tables 2 and 3). 
About the flexibility index, the higher scores were obtained by the 
contemporary dance people, the males and females in Mexican folklo-
ric dance accepted people the index was higher 84% had a score of 4, 
Spanish dancers obtained a score of 4 in 50% of the participants and 
Mexican folkloric dancer only 32% (Table 4). 

Discussion

Nowadays, the importance of pre-participation physical evaluation 
in aspirants for dance studies has been remarked. A physical assessment 
of aspirants for dance studies is necessary to prevent health problems. 
Still, we recognized that an admission process is essential for psycho-

logical and dance aptitudes. However, there are very few studies about 
the screening processes for dance students admitted to a professional 
dance school. Almost all the studies have been done in Ballet and 
Contemporary dance to establish how the dancers are physically 
focusing mainly on body fat and aerobic capacity12-15. The importance 
of pre-participation physical evaluation in aspirants for dance studies 
has been remarked upon. Still, almost all the evaluations have minimal 
equipment, and there are no studies about cardiovascular and fitness 
tests in aspirants for dance schools.

Sudden cardiac death in sport is rarely, but almost all the knowled-
ge is based on post-mortems. However, Evans8 remarked about the 
cardiac screening in dance with ECG, with a history and physical exam. 
In the pre-participation exam in this study, we detected aspects asso-
ciated with illness and risk. Six people showed ECG abnormalities and 
needed a cardiologist; this is essential for protecting young dancers, 
and we could also detect previous injuries, which is crucial in detecting 
risk. Almost all the evaluations have minimal equipment, and there 
are no studies about cardiovascular and fitness tests in aspirants for 
dance schools. Even though there were no differences between the 
groups of admitted and rejected aspirants in this study, we consider 
that a complete evaluation is of value in preventing injuries and health 
problems. This study was done in an institution with a large group and 
different dance techniques.

It is essential to say that there were no differences in all physical 
evaluations between admitted and non-admitted, and there were 
some differences between the dance techniques in the admitted 
people. Spanish dance participants presented a higher body weight 
and body fat compared to sedentary women, similar to those in other 
studies. However, in contemporary dance, participants' body fat levels 
were identical to those reported in other studies for females. There are 
no reports available for Mexican Folkloric dancers, but for males and 
females, the results are similar to those of contemporary dancers. There 
were no significant differences in muscle mass for all the groups. The 
aerobic capacity has been reported for female dancers14,16 between 
39.2 and 46 ml•Kg-1•min-1; the results in this study are similar to those for 
females between 40.3 and 42.8 for all the groups, and male professional 
dancers; other authors17 had reported 56 ml•Kg-1•min-1. In this study for 
students, the VO2max was between 45.8 and 49.7 ml•Kg-1•min-1. Mexican 
folkloric dance students were stronger, and in contemporary dance, 
people were admitted for having more flexibility.

No studies exist about physical capacities among Mexican folkloric 
dance and Spanish dance students. This is the first study involving 522 

Figure 1. The body fat percentage for accepted people for each 
dance technique. Spanish dance females had a higher % body fat 
(P <0.001), and for Mexican Folkloric males, the % of body fat was 
lower than the rest (P <0.002).

Figure 2. Muscle percentage in accepted people for each dance 
technique. Spanish dance females had a lower muscle percentage 
than the others (P <0.01), while Mexican Folkloric males had the 
highest muscle percentage of all the groups (P <0.01). 

Contemporary 
dancers

Mexican folkloric  
dancers

Spanish  
dancers

Accepted Accepted Accepted

Flexibility Score

1 0 1 (0.4%) 0

2 0 17 (8.1%) 3 (2.9%)

3 63 (26.8%) 128 (61.5%) 50 (49%)

4 172 (73%)* 62 (29.8%) 49 (48%)

Table 4. Flexibility in all the groups.

*P<0.02
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subjects and the first to examine Mexican folkloric dance and Spanish 
Dance students.

The results of this report on contemporary dance are like those of 
other reports. However, this study is on admission applicants. Applicants 
should have at least two years of training for admission to the Natio-
nal School of Dance. That is the reason why they are similar to other 
reports on students. This physical evaluation will help us gather health 
information for all admitted students. We recognize the relevance of 
the emotional dimension that was not included; this is an important 
area for future research.

Conclusions

A physical evaluation for applicants for dance studies is necessary 
to prevent health problems, but we recognized that this could not be 
a criterion for selection in the admission process. The second phase of 
the admission exams focuses on technical, musical, and performing 
skills, as well as artistic and expressive abilities. We know it is essential 
to follow up with these students, but for now, we need to assess their 
state of health and physical capacities, and we also require an update 
on the training of different dance techniques. Even though there was 
no difference between the groups of admitted and rejected aspirants 
in this study, we consider that a complete evaluation is of value in 
preventing injuries and health problems. The results can even serve 
as a foundation for finding improved dance training techniques and 
innovative teaching methods. Additionally, future research is needed 
to integrate physiological, choreutic, and emotional parameters, aiming 
to achieve a more comprehensive assessment.

Conflict of interest

The authors declare no conflicts of interest related to this study.

Bibliography
	 1.	 Kenny SJ, Whittaker JL, Emery CA. Risk factors for musculoskeletal injury in preprofes-

sional dancers: a systematic review. Br J Sports Med. 2016;50: 997-1003. 

	 2.	 Gamboa JM. Injury patterns in elite preprofessional ballet dancers and the utility 
of screening programs to identify risk characteristics. J Orthop Sports Phys Ther. 
2008;38:126-36.

	 3.	 Liederbach M, Hagins M, Gamboa JM, et al. Assessing and reporting dancer capaci-
ties, risk factors, and injuries: recommendations from the IADMS Standard Measures 
Consensus Initiative. J Dance Med Science. 2012;16:139-139.

	 4.	 Liederbach M. Screening for functional capacity in dancers: designing standardized, 
dance-specific injury prevention screening tools. J Dance Med Science. 1997;1:93-106.

	 5.	 Luke A, Kinney S, d’Hemecourt P. Determinants of injuries in young dancers. Med Probl 
Perform Art. 2002;17:105-12.

	 6.	 Echegoyen S, Acuña E, Rodríguez C. Injuries in students of three different dance 
techniques. Med Probl Perform Art. 2010;25:72-4.

	 7.	 Armstrong R, Relph N. Screening tools as a predictor of injury in dance: Systematic 
literature review and meta-analysis. Sport Med Open. 2018;4:33. 

	 8.	 Evans L, Hutt K. Sudden cardiac death in dancers and athletes: Time for increased 
cardiac screening? J Dance Med Sci. 2024;28:132-8. 

	 9.	 Bruce R, Kusumi F, Hosmer D. Maximal oxygen intake and nomographic assessment of 
functional aerobic impairment in cardiovascular disease. Am Heart J. 1973;85:546-62.

	 10.	 Jackson A, Pollock M. Practical assessment of body composition. Phys Sportsmed. 
1985;13:76-90. 

	 11.	 Matiegka J. The testing of physical efficiency. Am J Phys Anthropol. 1921;4:223-30. 

	 12.	 Koutedakis Y, Sharp N. The fit and healthy dancer. Chichester: John Wiley and Sons,1999. 
p.344.

	 13.	 Chmelar R, Schultz B, Ruhling R, et al. A physiologic profile comparing levels and styles 
of female dancers. Phys Sportsmed. 1988;16:87-96.

	 14.	 Angioi M, Metsios G, Koutedakis Y, et al. Fitness in contemporary dance: A systematic 
review. Int J Sports Med. 2009;30:475484. 

	 15.	 Twitchett E, Koutedakis Y, Wyon M. Physiological fitness and professional classical ballet 
performance: a brief review. J Strength Cond Res. 2009;23:2732-40. 

	 16.	 Angioi M, Metsios G, Koutedakis Y, et al. Fitness in contemporary dance: A systematic 
review. Int J Sports Med. 2009;30:475-84. 

	 17.	 Wyon MA, Redding E. Physiological monitoring of cardiorespiratory adaptations during 
rehearsal and performance of contemporary dance. J Strength Cond Res. 2005;19:611-4.


