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Dance Injury Mechanism and Prevention

Kyung Tai Lee, M.D.
Orthopedist, Dance Medicine Specialist, Head Doctor of Korean National Ballet, Consulting Doctor of Universal Ballet

Dancing is a form of art in which one’s body is used to express beauty. For this reason, it is known for its extremely high
frequency of injuries compared to other art forms. Dancers always feel a sense of anxiety since an injury while dancing
may end their dancing career. Some well-known choreographers began choreographing after they got injured as dancers.
These choreographers include Maurice Bejart and Gong Ok-Jin from Korea. Some celebrities, including a celebrity who
serves as an MC on a television program, were previously dancers who gave up on their dream because of an injury and

took up a different path.

In what ways and how can dancers free themselves from the fear of injuries and wounds? People whose job is a dancer need
to satisfy several conditions. To become a good dancer, one needs to meet certain conditions, including the following: First,
one needs to have talent. Here, ‘talent” does not have the usual meaning that is generally understood by the public. It refers
to artistic talent, which means to respond naturally to music and to fully understand and embody works of art. Second,
one needs to be flexible by nature. In other words, it is important for a dancer’s joints to be smooth, thus allowing many
movements. Third, another shortcut to becoming a good dancer is to have strong muscles such as by engaging in exercise
that strengthens joint muscles. From among these factors, talent and flexibility are highly inborn capabilities. Strengthening
muscles is the only factor that can be achieved through effort. As such, it is critical to be born with the ‘right genes’ to
prevent injury. Dancers are also required to effectively develop flexibility, a factor that can be slightly improved through
effort. There are cases where dancers who are not flexible get injured while engaging in movements that suddenly require
flexibility. Examples include ‘develope’ and ‘grand battement’. The only factor that can be developed as an acquired talent
is strong muscles. Strong muscles are a means of injury prevention that dancers should place importance on. However,
dancers in Korea don’t regard strong muscles as an important factor. Dancing actually requires as much exercising as that
required from professional soccer players and other professional athletes. However, dancers do not demonstrate as much
interest as professional athletes in training muscles and developing strength. Once a dancer becomes injured even once,
the injury weakens surrounding muscles. The dancer should start dancing again only after full recovery. However, it is
doubtful how much dancers are fully aware of this fact and are putting it into practice. In the wintertime, baseball players,
soccer players, and professionals of other such sports participate in various winter training exercises because it is the off-
season for them. They spend much time developing physical endurance and muscle strength. In other words, they further
strengthen their basic physical fitness levels so that they can perform effectively during actual games. The same applies to
dancers in that dancers need to strengthen their muscles and flexibility through basic stretching exercises on a regular basis

in order to dance well and to prevent injury.
Then what kind of stretching is needed? Many dancers are aware that it is important to stretch and to strengthen their

muscles, but only a few of them know, in detail, what kind of exercise is needed to this end. What needs to be done first

is for dancers to receive a screening test to ascertain the characteristics of their joints and joint muscles. In other words,

2014 () HESGLTSHIE 2| HEX|
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dancers need to receive assistance from professionals in identifying various characteristics, such as the parts of their body
that are flexible or not flexible, their tendency of becoming unstable when they have their feet up because their ankles get
easily sprained, weakness in the outer part of their ankles, and unstableness when they turn. After their characteristics are
ascertained, the dancers would participate in a program that would involve stretching a specific part of the body repeatedly
either on a daily basis or every few days (this stretching should be done carefully as it can cause an injury if not done

properly) and strengthening weak muscles on a daily basis.

Most dancers who do not get hurt easily have ankles that are like “white pebbles”. By just looking at such ankles, one can
easily know that the owner of the ankles is a highly skilled dancer. In contrast, dancers who repeatedly discontinue dancing
because they frequently become injured mostly lack muscle strength. For dancers to distance themselves from concerns of
injury, they need to gain considerable knowledge about their respective body and also develop great interest in new ways of

stretching and exercising that strengthens muscles.

Physical conditions that need to be met for skilled dancing

As mentioned above, good dancing requires innate physical capabilities and training of the muscles, etc. to strengthen
them. Then what are good physical conditions? Is being physically flexible enough? Or does one have to be good at such
movements as ‘grand battement’ and ‘develope’? Westerners prefer to handle everything in an analytical way. As such, for
a dance teacher to say something like, “This student has good physical conditions for dancing,” he/she needs to have his/her
own grounds for making this comment or widely-recognized grounds. People who take a scientific approach to dancing and
manage the body, which is a direct means of dancing, need to develop a precise understanding of these physical conditions

and have very clear knowledge about good conditions and other various matters.

The human body is generally divided into such factors as height, weight, upper body, spine, hip joint, knee, thigh and lower

leg, ankle, and feet.

A desirable height for a dancer would be around 160 to 170 centimeters. Since one’s height cannot be artificially adjusted,
innate factors become important. Students, who are at an age where they are continuously growing, are very curious to
know how much more they will grow. There is a certain rule in this regard. First, female dancers’ physical frame will
continue to grow (they will grow in height) for around two years after their first menstrual period. The first menstrual
period begins mostly when one weighs more than 30 kilograms and the weight of one’s fat reaches a certain level, resulting

in the production of female hormone. Second, how much one will grow more is determined by taking an X-ray of the

Dancers' Career Development Center International Symposium 2014
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growth plate of her wrists and pelvis. If needed, a decision is made on whether to receive medical treatment, such as growth

hormone injections.

The spine can be divided into the cervical spine and the lumbar. The spine is an extremely important anatomical structure
that forms the axis of dancers’ movements. The spine has to be in the right position for dancers to achieve balance or
symmetrical beauty. This center of gravity must not shift even during turns to allow several highly-advanced turns. What
enables this is the spine. For a top to spin well, the center has to be in a straight, vertical position. Likewise, one’s spine
needs to be in an upright position. As such, the physical conditions of the spine are extremely significant. There needs to
be a curve in the cervical spine or the neck, thus ensuring comfort in the neck muscles. Also, the surrounding muscles need
to be relaxed. Depending on the dance’s characteristics, the neck should be aesthetically long. As in the case of the neck,
the spine should be appropriately curved to ensure comfort in the spine muscles. Second, there needs to be flexibility in the

back joints for good adjustment to movements. Also, one needs to be born with strong spine muscles.

Conditions are important for hip joints as much as they are for the spine. In modern dance or ballet, which requires turn-
out, there needs to be extreme flexibility in the articular capsule or other inguinal ligaments to enable easy external rotation

of the hip. Also, the adductor (leg tendons) needs to be sufficiently flexible for one to dance well without injury.

The thighs and lower legs are extremely important than one may think. In particular, flexibility in the front and rear
muscles of the femoral region is very important. This is because dancers who have bad physical conditions in this area are
prone to injury. Tight muscles in the front or rear thighs impact the spine. The axis of the spine cannot be supported in an
upright position. Sometimes students who are about to take the college exam get hurt after excessively stretching the rear
muscles in the femoral region. These students find it difficult to accomplish good results in the exam. This is a part of the
body where innate flexibility is significantly important. For this reason, artificially and suddenly stretching this area leads
to issues. The amount of muscles in this area is also a very significant factor. This is because excessive development of
muscles in the thighs or lower legs results in loss of aesthetic beauty. For this reason, dancers must engage in exercises
that make use of “low resistance” when they seek to strengthen thigh muscles. The muscles in professional swimmers’
shoulders and thighs are smooth but strong. In contrast, weightlifters have protruding, strong muscles. This is because
professional swimmers face extremely small resistance (water) while weightlifters need to fight against the large resistance

of weight. Dancers use a rubber band called ‘“Thera-band’ or other types of strings with little resistance.
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Suggestion to prevent the recurrence of injury in dancers

When students who major in dancing come to me for treatment, I talk to them using dancing-related terms. They ask me
how I know the terms. The difference between doctors who have knowledge of dancing medicine and general doctors is
that when general doctors are visited by dancers for injury, they provide answers that reflect their lack of understanding
of dancing. They suggest that the dancers simply rest or give up on dancing. In contrast, doctors who studied dancing
medicine make suggestions on how injured dancers can recover and return to dancing. A doctor who develops good
knowledge of dancing terms and even memorizes, in detail, the music or dance movements that are featured in classic
ballet or dance performances can provide effective medical treatment to dancers. Such doctors familiarize themselves with
dancing terminologies or movements. Likewise, dancers should put more effort into studying anatomical terminologies
or physiological phenomena. This would enable better choreography and good dance movements. This is especially
important for teachers of young students as well as choreographers, directors, and instructors of professional dance groups.
When a dancer visits the hospital, the doctor or rehabilitation trainer may address the pain and issue at hand. However,
it is not easy for doctors to identify the wrong techniques or dance movements that are the fundamental cause. Failure to
address such wrong movements would result in a vicious cycle where the issue arises repeatedly. All types of sports have
recently undergone significant advancements thanks to scientific research and training. For example, extensive, in-depth
research was conducted on ways to do well in the Olympics in previously communist countries, including the former
Soviet Union and East Germany. Research and development of relevant theories was conducted actively, with focus on
muscle strength development. This resulted in the identification of PNF (Proprioceptive Neuromuscular Fasciculation),
which is the best stretching method that is also widely adopted by dancers, as well as the Russian Stimulation, which is
a muscle-strengthening exercising method that makes use of electrostimulation. These approaches can be applied to all
types of dance and are actually adopted in foreign countries. Knowledge of these approaches should be transferred to dance

instructors.

Also, professional dance groups should develop a better understanding of the injuries that dancers experience to enable
more systematic injury management. They should also adopt a rehabilitation trainer system as part of efforts to achieve
a more advanced form of dance. At present, dancers who suffer injuries or wounds receive irregular treatment through
various channels. This is frequently causing a reduction in the lifespan of dancers and long-term rest for dancers. What
is most important when it comes to the injury of dancers is an accurate diagnosis. Precise treatment cannot be provided

without an accurate diagnosis.

Lastly, seamless cooperation needs to take place across various sectors for dancers to perform their roles well. There needs
to be improvements in the skills or abilities of choreographers as well as in the physical conditions or abilities of dancers.
Those people in charge of lighting and costumes should also make advancements, in addition to improvements in the injury

management system and medical system.
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Lee Hyuk, M.D.
Psychiatrist, Group Psychoanalyst, Dance Psychology Specialist

The importance of psychology in dancing can be examined based on the following three aspects. First, interaction
between the body and mind is extremely important in dancing. In other words, a dancer uses the stimulants in the external
environment for dancing in a productive, successful way by effectively leveraging his/her psychological resources and
traits, thereby delivering an emotional experience and a sense of happiness to the audience. From among the psychological
factors that influence dancing, the dancer’s traits — passion, determination, confidence, and other such factors — are
critical in the process of repetitive and difficult training and challenges. In addition, the dancer’s inner conflicts may have
influence in the process of creatively expressing inner emotions using physical movements. In other words, a psychological
understanding can raise the level of perfection in dancing.

Second, dancers are exposed to various elements that are difficult to handle and therefore cause stress, including a sense
of burden about managing their outer appearance and shape, competition with colleagues, compulsive evaluations on
movements, stage fright, and repetitive injuries. This, in turn, results in mental health issues, such as an eating disorder,
depression, and anxiety. This can have a significant impact on dancing as well as the dancer’s entire life.

Lastly, it is said that the relationship between injuries, which are frequently experienced by dancers, and psychological
factors results in certain vulnerabilities in the dancer’s psychology and traits causing injuries and having significant
effects on injury recovery and rehabilitation. As such, it is important to achieve early discovery of vulnerabilities and to
adopt techniques that respond to such vulnerabilities in programs. It is also critical for dance psychologists to actively get
involved in education and training of dancers, thus actively providing help. This presentation examines the last subject,

which is the psychological aspects of prevention and management of dance injuries.

According to a study by researchers at the University of Washington, including Ronald Smith, on injuries suffered by ballet
dancers, around 61% of dancers experienced an injury that required them to rest at least a day during a period of eight
months. The dancers had to stop practicing ballet for 10.5 days on average and for as long as 87 days. This indicates an
extremely high frequency of injury.

Also, many research outcomes point out that psychological factors, such as inner tension and anxiety, are the main cause
of injury. In fact, the various forms of stress that accompany dancing and performances have direct relevance with dancers’
anxiety. In other words, the anticipations or demands of others and the dancer’s own expectations, confidence, and desire

for accomplishments arouse the autonomic nervous system, leading to physical excitement and cognitive reactions. An
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appropriate level of excitement and tension is essential for dancing, but an excessive degree of excitement raises the
production of neurotransmitters, including stress hormones and adrenalin. This leads to various physical changes, including
arise in the heart rate and fast breathing, muscle tension, perspiration, and changes in intestinal functions.

Various cognitive changes are triggered as well, including reduced concentration levels and memory, in addition to a rise in
worry and concern. In many cases, these physical and cognitive changes reduce dancers’ level of concentration and cause
confusion in physical perception, resulting in injury.

In serious cases, dance injury accompanies psychological trauma or the lack of confidence. There may be cases where
dancers give up on dancing because of their depressed emotional state.

The way an injured dancer addresses an injury may be determined by the traits of previously injured dancers and the social
support system. In other words, if the psychological mechanism for handling discouragement or failure is weak or if a
dancer’s group or colleagues negatively handle injuries or fail to provide the dancer with support, there is a delay in the
dancer’s recovery or the dancer’s capabilities drop after recovery. In contrast, when a dancer has appropriate response skills
and can receive assistance from a social support system, such as colleagues or an organization that the dancer belongs to, a
temporary injury may serve as an opportunity for the dancer to raise his/her understanding of him/herself and to grow and

develop further.

The kind of stress that dancers have to deal with comprise internal factors, such as comparison with colleagues, self-esteem,
desire to make accomplishments, and self-efficacy, and environmental elements or external factors. Simple incidents that
take place in daily life, such as transportation issues that are experienced while commuting, or even a small burden may
have an impact on dancers. Dancers are always exposed to unavoidable stress factors, such as stage fright, expectations of
others, the burden of having to polish advanced skills, the risk of injury, one’s body type, and competition with colleagues.
This is why dancers continue to feel tense, as if they were walking on ice, every single day. Such continued, excessive stress
has physical, psychological impact. In physical terms, such stress causes a sense of fatigue, pain, a cold or other contagious
disease, gastrointestinal tract disorder, insomnia or other sleep disorder, and nightmare. Cognitively, such stress may have
negative impact on motivation and concentration levels. If there is a chronic accumulation of stress that the dancer is not
aware of, he/she may attempt to address the stress in an inefficient way, such as by consuming food or drinking. This may
make matters worse, thus pointing to the need for caution.

Chronic stress brings about biological changes, and especially influences the immune system. People with high stress levels

have a weak immune system and lower resistance to infection, and are thus more prone to various types of disease.
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As such, the dancer and his/her instructor need to better understand and monitor initial symptoms that result from stress.
In other words, when a dancer suffers from a sense of fatigue, anxiety, irritation, lower concentration, lower motivation,
and negative thoughts, he/she should check his/her stress levels through counseling. The dancer should immediately rest or

consider appropriate medical and psychological intervention if resting is practically difficult.

For high stress levels and excessive overreaction of the autonomic nerve, a dancer may effectively use non-pharmacological
treatment methods that control anxiety and tension. What would help is cognitive behavioral therapy, where one learns
skills needed to respond to external stimuli and negative thinking, or such behavioral medicine methods as respiration
method, progressive relaxation, imagery usage method, and biofeedback.

This anxious reaction may be relevant to traits, especially a weak ego-function. In other words, a person has a high tendency
of perceiving oneself negatively and critically or regards another person’s comment as a negative view or criticism by all,
thus becoming overwhelmed by a negative emotional reaction. In this case, one can receive help through more in-depth
mental treatment — in other words, personal counseling or group counseling. This self-function approach would be to block
excessive external stimuli and toxic factors through mental protective clothing, as if one were wearing a type of protective
clothing. This means to learn techniques that involve blocking out negative experiences, such as excessive self-accusation
or self-degradation from criticism, comparison, and negative comments made by others, and maintaining self-esteem with a
positive attitude. Also, low self-esteem and excessive emotional responses on comments made by others may be a result of
traits that were developed through past emotional experiences with others. As such, there may be a need to address this in
the counseling process.

For serious anxiety and depression, consideration needs to be made for medicine treatment, such as antidepressants, anti-
anxiety drugs, and autonomic blocking agents. There is a need to check what kind of impact a drug has on dancing before
performances, and a process where one gets his/her body accustomed to the drug.

Greater awareness of the importance of psychological factors of injury has resulted in increased interest in the use of
psychological strategies that prevent injury and increase performance capabilities in the education and training process.
What is important as a primary preventive measure that reduces injuries is to precisely assess the personality and
cognitive characteristics of individual dancers. A dancer identifies his/her psychological strengths and weaknesses through
counseling with an expert or a dance instructor with psychological understanding. In particular, a dancer’s patterns in
responding to motivation, the setting of goals, and stimuli are examined. The dancer is then encouraged to reset cognitively

disadvantageous attitudes or characteristics to be more productive or to develop responding skills.
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The level of stress that a dancer feels in daily life is measured, followed by discussions on appropriate measures that
can be taken. What is especially needed is the establishment of a support system that enables the dancer to appropriately
handle stress factors that can arise in daily life, such as those from relations with others, including family members and
colleagues, financial issues, and physical health. Training should be provided to the dancer so that he/she can later engage
in appropriate use of the social support system, thereby sharing excessive concerns or burden, appropriately requesting for
help to colleagues or experts, and receiving assistance.

Also, a stress management program that the dancer can independently use should be created during the education or
training process. The dancer should become fully aware of the program to effectively leverage it later for daily self-checks.
Secondary prevention involves early discovery of an injury and appropriate treatment and management. There are many
cases where dancers conceal their injury or are passive about seeking appropriate medical and psychological help. This
is all the more so when the culture or the support system of the group or organization that a dancer belongs to is not
supportive about addressing injuries. As a result, small injuries become worse or some dancers even give up on dancing
since their confidential levels drop because of the injury or their level of passion and determination to achieve their goals
becomes weak. There is also a need to understand dancers’ unstable emotional status, such as fear of an injury, concerns
over how others assess their performance, and a sense of isolation.

In the event of an injury, active measures need to be taken from the very beginning in consideration of psychological
factors. In case of a small injury, the dancer should have the injury treated, while continuing to go to his/her place of work
and actively participating in projects. Also, the physical, psychological, and environmental causes of the injury should be
directly dealt with to prevent recurrence of the injury.

Group counseling can also be used as an important rehabilitation program. Group counseling would have participants share
the emotional difficulties that they are experiencing because of an injury, comfort one another, and especially discuss their
experiences of rehabilitation. The participants would be other dancers who were injured, athletes of other sports, and people
who recovered from their injuries. Group counseling would enable the dancer to free him/herself from the sense of isolation
and develop confidence and determination towards recovery.

In case of a serious injury, there is a need for the dancer to get proper rest and receive medical treatment. Also, others
should show interest in the dancer’s psychological changes from the injury and inability to continue dancing, such as a
sense of loss and frustration, and the resulting depression. In the long term, help should be provided to the dancer to make
necessary preparations, such as a change in career or a change in the dancer’s role, as well as to respond to changes in his/

her life with a calm and positive attitude.
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Dancing can be defined as an artistic activity with the longest history, where an inner, psychological experience is expressed
through music and physical movements. In-depth, primitive emotions, which cannot be expressed or approached through
language, are expressed through beautiful movements. The dancer feels a sense of satisfaction and happiness, which is an
experience shared with the audience.

Dancing requires dancers to continually train themselves and engage in self-management. Dancers also feel a sense of burden
in that they seek to achieve anticipated results when they are on stage. As a result, dancers suffer from extreme stress and are
always vulnerable to physical injuries.

However, dance psychology research or interest remains in the beginning phase in Korea and abroad in comparison to the
degree of development achieved in sports medicine.

Frequent injuries of dancers restrict dancers from demonstrating their capabilities to the fullest, reduce the level of perfection
of dancing, and trigger psychological intimidation, loss of confidence, and depression. They could bring about a serious crisis
in the lives of dancers, who devoted their entire life to dancing. For this reason, there is a need for a high level of interest and
a systematic program for prevention of injuries and appropriate treatment and management.

When a dance teacher or instructor gains a good understanding of the psychological aspects of talented dancers and provide
suitable assistance, this can have a positive impact on the dancers’ motivation, passion, concentration, and creativity. This
would also prevent frequent injuries and minimize the impact of injuries, if any, thereby helping dancers achieve occupational
and personal growth. As such, an instructor should use a checklist to examine a dancer’s tension and stress levels through
counseling or by observing the dancer’s training. Based on the checklist, the instructor or a counseling expert in the respective
group should provide counseling to the dancer to assess risk levels. Based on the degree of seriousness, rapid decisions should
be made on what measures should be taken, such as rest or treatment. What is suggested if the situation is serious is the
establishment of a system where dancers are introduced to outside experts in medicine and psychology.

There may also be a need for a dance psychology expert to be stationed on the site at all times. This would be like an expert
of physical injury being stationed at a dance group or school. It would be important for such an expert to participate in the
training program, starting from the planning phase, and to actively communicate with the instructor. What is especially critical
is the establishment of a stress management protocol, creation of a manual on how dancers can free themselves from anxiety
and tension, and a training program of a certain cycle that would enable dancers to familiarize themselves with the protocol
and manual and independently implement them.

Several foreign publications emphasize that a social support system is extremely important in preventing dancers’ stress and
in enabling appropriate injury management and support. In this aspect, it is a great relief to witness recent improvements in

Korea, such as active efforts made by the Dancers’ Career Development Center.
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Prevention of Dance Injuries
— A General Approach

Dr. Liane Simmel, M.D.
M.D. Sports Medicine, D.O., Senior Consultant tamed, Tanzmedizin Deutschland,
Fir for Dance - Institute for Dance Medicine, Munich, Germany

When looking at dancers the comparison to athletes seems obvious. Nevertheless, most of the dancers naturally address
themselves as artists first. This however, often leads to neglecting the aspect of the high physical strain put on their bodies.
Furthermore, dancers often only seek medical assistance when injuries already have occurred, or pain is increasingly

getting worse.

With the new disciplines of dance medicine, dance psychology and dance science a focus shift has started to happen in
the international dance word. This is leading to an approach focusing not only on the treatment of injuries but beyond that
towards injury prevention and performance enhancement. The key goal is to reach an artistic quality in dance that includes

the health and well-being of the dancers in their daily practice.

To support injury prevention, dance medicine learned from its partner discipline sports medicine. Like in professional
athletes a dance medical screening is one of the basics in order to offer effective medical support to the dancer. A regular
body check gives insights into the dancer’s potential as well as limitations. This way it can help the dancer, the teachers
and the medical team to make informed choices. Further, injury prevention in dance needs to implement more than a
regular screening routine. With chronic overuse causing more than two thirds of all dance injuries, the assessment of the
individual dance technique, analysis of training methods including the evaluation of rehearsal and performance schedule
is indispensible for an effective prevention scheme. Screenings need to be placed in a holistic approach of dance injury
prevention: from screening methods to practical application of dance medicinal expertise, applied dance psychology, dance
science and dance education. It is vital to realize that effective injury prevention has to cooperate between all of the relevant
professions: medical team, dancer, dance teacher, choreographer as well as the artistic director.

Based on dance typical topics like turnout and hypermobility, this presentation introduces the holistic approach of applied
dance medical support and gives an insight into the dance medical screening methods developed at the Palucca University

for Dance, Dresden, Germany.
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Stress Fractures of the Foot
and Lower Leg in Ballet Dancers

Eiichi Hiraishi M.D.
Orthopedist, Dance Medicine Specialist, Chief of Department of Orthopedic Surgery, Eiju General Hospital. Toyko, Japan

The ballet and the dances have both sides of the art and sports. Intense load sometimes exert on the feet or lower legs, and
results in stress fractures.

I would like to talk about the stress fractures of the foot and lower leg which sometimes occur in ballet dancers. It takes
long time to treat some of them when proceed, prevention and early detection, therefore, is very important.

Tibia and second metatarsal is often involved, and distal part of fibula and greater toe sesamoid are occasionally affected.
The first symptom of a stress fracture is a localized pain which get worse on exercise especially in jumping. When there
is the localized tenderness, an investigation for the stress fracture should be done to fully diagnose. In stress fractures of
anterior mid shaft of tibia (Fig.1) or base of second metatarsal (Fig.2), X-ray does not usually reveal in early stage, so some
other examinations such as CT, MRI, or bone scan may be necessary. If the dancer has ignored the symptoms of tibial stress
fracture for weeks or months there will be a palpable lump of periosteal thickening (Fig.1).

If the stress fractures are found in early stage, they will heal only rest, prohibition of jumping. But when X-ray reveals wide
fracture line of, it usually takes more than 6 months to heal with rest, and some may progress into non-union or complete
fracture. Like other fractures, some operative treatments may be necessary for some refractory cases.

As risk factors of shin pain and tibial stress fractures, Howse and McCormac1) list up in detail such as sudden increase in
jumping, hard floors, weak feet, lack of fitness, menstrual disturbance, shoes, and posture. Hamilton and Bauman?2) refer to
the anterior bow to the tibia and choreography.

It must be very important for the parents and teachers to pay attention to the female athlete triad as these stress fractures
often occur even in lower teenage female ballet dancers (Fig.2). The triad consists of disorderd eating, menstrual
disturbance and osteoporosis. Low percentage of body fat can lead to hormonal changes that stop menstrual periods.

From the point of view of prevention of injury, we, those who are involved the ballet, work with these things in mind.

The most important thing for the dancers to protect their body from stress fractures is paying attention to signs, such
as pain, swelling, and so on, emerging from the body. And it is also important that a dancer can consult with medical
professionals as soon as the signs of stress fractures appear. There are many dancers in the world who continue to dance
suffering with stress fractures, and they might desire a health insurance and leave compensation system to develop their

dance career.
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