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Background: Foot and ankle injuries are common in dance and well documented in ballet.
Commonly used injury surveillance tools do not depict the foot and ankle in much detail and
are often considered as a single anatomical structure. The foot and ankle houses some of
the body’s most complex anatomy, and because of the incidence of injuries to these areas
in dancers, and different management, a more detailed approach should be taken to reflect
the complexity of the area for more accurate research and clinical application. This article
proposes and demonstrates that the foot and ankle be broken down into more in detail when
selected on a body chart.

Methods: There is a conventional whole-body chart available in the Research Electronic
Data Capture (RedCap) program that allows a selection of the foot and ankle. As part of
a study of injuries in dancers, a custom chart was developed within this platform to
expand on that selection by including smaller parts from the dorsal, medial, and plantar
aspects.

Results: All dance research needs to be more detailed regarding injuries to the foot and
ankle for better clinical applications. Notable structures of clinical importance for ballroom
and Latin American dancers are the first metatarsophalangeal joint, plantar fascia, and
Achilles tendon. Such detail was determined using the newly developed chart and would not
have been possible using conventional notations. Further, this chart provides a much clearer
injury and clinical picture, which may differ in female ballet dancers who are dancing en
pointe and other dance styles.

Conclusions: Gathering detailed information using this chart will allow for the development
of existing injury surveillance platforms and the advancement of foot and ankle injury research
in dancers and may be transferable to other sports. (J Am Podiatr Med Assoc 115(1), 2025;
doi:10.7547/23-221)

It has been well documented that dancers in general,
but specifically ballet dancers, have a high risk and
prevalence of injury.® Most literature agrees that the
lower extremities are the areas most affected by
injury,"® and is a result of repetitive stress.! Ballroom
and Latin American dancers, both professional and
recreational, also have high injury risks.” Similar to
other styles of dance, the most frequent injury sites
are in the lower extremity.”

Due to different methodologies and anatomical
categories, existing research on pain and injury
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related to ballroom and Latin American dance are not
directly comparable. They do, however, provide an
overview. The foot, in ballroom and Latin American
dancers, is subject to sport-specific stress and
extreme conditions, similar to that of the en pointe
position in ballet (Melchert P, unpublished data,
2013). However, most studies use “foot and ankle”
or “foot” and “ankle” in their anatomical break
downs of the lower limb.''° These are both areas of
the body with complex anatomy and need to be
investigated in more detail for clinical application.
Unpublished data (Melchert P, 2013) showed that
more than 60% of ballroom and Latin dancers with
foot pain identified the first metatarsophalangeal
joint (MTPJ) as the most frequent area of pain.'!
Other research agrees that there is “a remarkable
incidence of injury in the ankle, foot, and first meta-
tarsal.”® One study mentioned “toes” in their ana-
tomical breakdown.'?
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Methods

The chart that we are demonstrating and proposing
for use was developed through research that investi-
gated pain, problems, and injuries in ballroom and
Latin American dancers at two competitions in South
Africa. The study used an adapted version of the
Musculoskeletal Pain Intensity and Interference
Questionnaire for Musicians.'? Slight modifica-
tions to the wording of the questionnaire were nec-
essary to make it applicable to dancers, however,
the changes did not materially change the question-
naire. Research Electronic Data Capture (RedCap),
an electronic data capture tool hosted by the
University of Witwatersrand was used to conduct
the survey. 13,14

The foot and ankle segments of the REDCap Image
Map were insufficiently detailed for this research
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project. Consequently, the additional, more detailed,
foot and ankle chart was developed (Fig. 1). If a par-
ticipant selected either the foot and/or ankle seg-
ment, the online survey would present the more
detailed diagram of the foot and ankle for further
selection.

Use of the New Foot Chart

Dividing the foot and ankle into more detail provides
a much more clinically applicable tool. We found that
the first metatarsophalangeal joint area is the specific
area of most pain in ballroom and Latin American
dancers (unpublished manuscript, 2023) (Fig. 2). This
gives a more focused picture of the anatomy involved,
as opposed to just the broader foot and ankle.
Segments in the detailed foot and ankle chart can
also be grouped in a number of ways to make the in-
formation more appropriate for clinical applications.

Left
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Figure 1. Newly developed, detailed foot chart that would be presented for selection if either of the foot and

ankle segments were selected in the whole-body map.
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Figure 2. Exemplifies how the detailed breakdown of the foot and ankle segments is more clinically applica-

ble. MTPJ, metatarsophalangeal joint.

As a matter of data point management, it can be
grouped by aspects (plantar, medial, etc) and ana-
tomical areas (forefoot, midfoot, etc). For example,
research in ballroom and Latin American dancers
revealed that most pain was located on the plantar
aspect of the foot (Fig. 3) and the forefoot (Fig. 4).

Discussion

It is well known that dancers (of all styles) have a
high incidence of injuries, with most of them occur-
ring in the lower limb.'"® Most research just uses
JSoot or ankle and most often those are combined
into a single category (foot and ankle). Our article
presents a chart with uniquely detailed breakdown
of the foot and ankle to be used in injury and pain
surveillance among dancers.

Having more detailed information about the foot
and ankle is important because of the complex anat-
omy. Identifying smaller areas of pain allows for
very specific structures to be identified, which has
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Figure 3. Demonstrates the grouping of the
detailed foot and ankle segments into aspects.

much better clinical application, as demonstrated in
the finding from the study that led to the develop-
ment of the tool. Figures 3 to 5 demonstrate the
value of filtering injuries into further anatomical
detail.

Identifying smaller areas of pain also allows for
dance research to differentiate sites of foot and
ankle injury among different dance styles and roles
(male, female, lead, follow, etc). For example, in
ballroom and Latin American dancers (particularly
females), high heeled dance shoes shift the center
of mass forward, increasing pressure under the ball
of the foot. The standard technique of these dance
styles having the dancer mostly on the balls of their
feet, places high pressure under the medial side of
the forefoot (first MTPJ). Improper technique, and
aesthetic habits, such as abducting the foot, empha-
sizes this position, and therefore, increases the
pressure on the medial forefoot. The first MTPJ is
the most significant structure in the foot and fore-
foot for these dancers. Other notable structures of
clinical importance reported are the plantar fascia
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Figure 4. Demonstrates the grouping of the
detailed foot and ankle segments into anatomical
areas.
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and Achilles tendon. Such detailed information pro-
vides a much clearer injury and clinical picture, and
it may well be very different for female ballet dancers
who are dancing en pointe.

Conclusion

We hope this research stimulates existing injury
surveillance platforms to develop more detailed
selections regarding the foot and ankle, and that it
will also encourage researchers to investigate the
foot and ankle in more detail. We hope that this will
be transferable to other areas of sports and activity
as well, not just dance. We believe that foot and
ankle injury research needs to evolve, be more spe-
cific, and clinically relevant in ways such as this
assessment chart provides.
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