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ABSTRACT

Background. Dancers experience frequent pain and injuries as they perform the same training and movements every
day. Therefore, if pain caused by repeated movements is treated early, training effectiveness will improve, which will
lead to improved performance. Objectives. The purpose of this study is to suggest a method of treating pain based on
published papers that have been studied so far. Methods. This study has searched the scientific literature published
between 2000 and 2023. Indexed terms and text words such as dance, dancer, sports injury, musculoskeletal pain,
treatment, initial treatment, recovery, and dance effect. Results. Pain was prevalent in the head, lower back, foot, and
legs including the hip joint, and injuries were also concentrated in the lower extremity and lower back region.
Conclusion. The treatment method proposed in this study is expected to be helpful in treating pain in dancers through
analysis of the structural causes, considering that the cutaneous nerve, which easily feels pain, is a treatment target that
should relax the structures in the path to the superficial fascia.
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INTRODUCTION

Dancers often experience physical injuries or
pain due to excessive joint movements and practice
for durability, which causes them to be unable to
demonstrate their skills in actual performances.
The most common musculoskeletal pain or injuries
in dancers are in the lower extremities. The
incidence of thigh injury in dancers is reported to
be approximately 20%, with musculoskeletal
region and pain having even higher incidences (1).
In particular, it has been reported that excessive
stretching can cause hamstring injuries in dancers,
with 12-31% cases of reinjury (2). Other studies
reported that the injury region of the lower
extremity includes the quadriceps, adductors,
iliotibial band, and bone (3).

Although there are several experimental studies
to show that dance has a positive effect on the
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central nervous system, such as Parkinson’s, and to
prevent injuries, it should be considered important
in sports science that frequent injuries have a
negative impact in terms of performance and
treatment purposes (4-9). For the dancer who
practices dance every day, the best way to prevent
musculoskeletal injury or pain is to do well
recovery after practice every day (10).

Pain ultimately comes from sensory nerves, and
it is the cutaneous nerves that are sensitive to pain.
However, since the human body is not made up of
muscles and nerves independently, it is necessary
to analyze the entire whole body and think about
the cause of the pain. Therefore, analyzing the area
where pain is felt and the imbalance in the body is
important to understanding body balance and pain
(11, 12).
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Treatment Methods According to Each Pain Region

The purpose of this study is to suggest a method
of treating pain based on published papers that
have been studied so far.

MATERIALS AND METHODS
This study has been searched in the scientific
literature published between 2000 and 2023.

Indexed terms and text words such as dance, dancer,
sports injury, musculoskeletal pain, treatment,
initial treatment, recovery, and dance effect. And
then this study examined the reference lists of all
relevant studies. Then, for each study found,
injuries, pain, recovery methods were organized,
made into one table, and analyzed (Figure 1).

The research were collected by “Web of science” and “pubmed central”. Studies published
between 2000~2023 were sellected including experimental and review studied about “dancer
injury treatment”.

Among 50 papers were selected to this study.

10 studies, which are properly qualified about papers of treatment, injury, pain, musculoskeletal
of dancer.

Figure 1. The processing of this study.

RESULTS

This study investigated about where the
dancers experienced pain or injury region.
According to research in Sweden in 1994, the
lower back, foot, ankle, and neck regions were
reported to be painful regions. In a study reported
in America between 2010 and 2017, the
hamstring, adductor muscles, and iliotibial tract
were reported as the injury region, and the
lumbosacral, hip, and patellofemoral region were
reported as the pain region. In 2019 in the UK,
knee, lumbar, foot, and ankle were reported as
injured areas. According to two studies reported
in Germany, the pain regions were the head,
trunk, and lower limb, which were the same in
both studies. A Croatian study reported back,
knee, and toe pain, and a study published in Irish
reported pain in the knee, leg, and plantar region,
and was diagnosed with a problem with the foot
bones. According to a recently published study in
China, it was reported that pain occurred in the
achilles region and forefoot and midfoot regions
(Table 1).

DISCUSSION

Back pain is a common symptom among
dancers and a propounding health problem that
increases with age and cannot be resolved by
decreasing training intensity (13). According to
another study (14), patients did not think much of
the importance of diagnosis, drug treatment, or
surgery, and medical staff did not do enough to
explain the cause of pain to patients. In many cases,
it is difficult to find the cause of back pain, so the
primary approach is to find the tight region and
apply pressure as a noninvasive treatment method
(15, 16). Depending on the direction of attachment
of the muscles around the lower back that attach to
the lumbar vertebra and iliac crest, there is a
method of palpating and gently pressing the area
that feels a little hard and waiting until it loosens.
Also, it is a good way to relieve it in the same way
as above by palpating the hamstring muscles based
on the origin of the hamstring muscles in the ischial
tuberosity in the lower part of the pelvic bone. This
is because back pain often occurs due to the
shortening of the hamstrings (17, 18).



Treatment Methods According to Each Pain Region

Table 1. The pain and injury region

population Year Pain or diagnosis injury
Hamstring
American (3) 2010 lliotibial tract
Adductor
. Back pain (53.5%)
Cz‘l’g'a 2015 Knee (43%)
Toe (40.5%)
Ankle sprain Sesamoid,
Irish (19) 2023 Posteriortibialis' tendonitis meta}tarsal,
Patellofemoral pain syndrome navicular,
Plantar fasciitis 1tproximal phlalnx, tibia
Low Back
Sweden (20) 1994 Foot, ankle
neck
Knee (36%)
UK (21) 2019 Lumbar (19%)
Foot and ankle (15%)
American (22) 2017 Hip and groin
American Lumbosqcral _pain (62%) Lower extremity (66%-91%)
23) 2015 Snapping hip (58%) Foot and ankle (14%-57%)
Patellofemoral pain (29%)
. Archilles region
Chinese (24) 2022 Forefoot and midfoot
Lower limb in Ballet dancer
Germany (25) 2019 Head and trunk in JMC
Lower extremity
Germany (26) 2021 Head

Trunk

JMC: jazz/modern/contemporary dancers.

The pain in the head with the neck was
included in previous studies (Table 1).
Anatomically, structures sensitive to pain in the
head region include the periosteum, meninges,
and scalp, and the trigeminal nerve innervates as
the sensory function (27). A few of researches
were reported that the reason of head pain was a
trigger point of the near muscle of the head and
neck (28-30). The greater and lesser occipital
nerves that cause headaches are affected by the
structures of the neck and shoulders, so in a
headache, it would be good to find the trigger
point in the above region and recover. The
myodural bridge also might be related to
headaches (31). In the dura mater in the vertebral
foramen, and it is reflected that the relaxation of
these muscles affects the circulation of
cerebrospinal fluid and has a positive effect on the
purpose of recovery of the human body (31). The
muscles forming the suboccipital triangle are
attached to the superior and inferior nuchal line
based on the external occipital protuberance.
Therefore, it is believed that the method of
relaxing muscles by providing physical
stimulation centered on the above bony landmark
will help treat headaches and improve the overall

physical condition by promoting cerebrospinal
fluid circulation (Figure 2; 32).

Pain in the back of the leg is handled by the
posterior femoral cutaneous nerve. Since this
nerve passes through the back of the thigh,
relaxation of the hamstring muscles can be
effective in reducing pain in the region (33).
According to Table 1, this study recommends
relaxing the hamstring as a treatment method for
feeling pain in the posterior leg. Structurally,
depending on the condition of the hamstrings or
fascia, abnormal sensations may be felt in the
affected cutaneous nerve (Figure 3; 34).

According to another study (35), various
causes of foot pain in dancers have been reported
as interdigital neuromas, tarsal tunnel syndrome,
medial hallucal nerve compression, anterior tarsal
tunnel syndrome, superficial and deep peroneal
nerve entrapment, and sural nerve entrapment
(Figure 4). Although there are cases where the
exact cause of various pain cannot be diagnosed,
tarsal tunnel syndrome is usually caused by the
tibial nerve passing through the tarsal tunnel and
becoming the plantar nerve, which is the nerve
responsible for motor and sensory function on the
plantar region (36). Therefore, pain in the plantar
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region or ankle is caused by the tarsal tunnel. This
study thought that there are many cases where the
pressure increases and causes pain. The structures
that pass through the tarsal tunnel are the tibial
nerve, tibialis posterior, flexor digitorum longus,
and flexor hallucis longus. For dancers with pain

GAN

Trapezius

in the plantar or ankles, if the back of the tibia is
tight when palpated, it is a good idea to relax this
region (37). Although it is good to analyze the
body type of a dancer in pain, it is also
recommended to identify and treat the cutaneous
nerve, which is responsible for the pain region.

Figure 2. The suboccipital structures related to headache. GAN, greater occipital nerve; SsC, semispinalis capitis;
OCS, oblique capitis superior; RCPm, rectus capitis posterior minor; RCPM, rectus capitis posterior major; VA,
vertebral artery; SON, suboccipital nerve; LC, longissimus capitis; SC, splenius capitis.

Figure 3. Photographs of the distribution of sural cutaneous nerve. arrow, branch out point of sural cutaneous nerve.
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Figure 4. The structures that pass through the tarsal tunnel. TP, tibialis posterior; FDL, flexor digitorum longus; TN,
tibial nerve; PTA, posterior tibial artery; FHL, flexor hallucis longus; CT, calcaneal tendon.

CONCLUSION

As a result of collecting and analyzing papers
on musculoskeletal pain, and injury as
conditioning methods for recovery, each method
will be effective on pain region. Early treatment
for pain relief is expected to strengthen training
and have a positive effect on athletic
performance. If further research is conducted on
the effectiveness of the recovery method
presented this time, it can be expected that pain
prevention will not lead to injury. The limitation
of this study is that it did not actually treat patients
with these symptoms in clinical practice and
prove the results.

APPLICABLE REMARKS

e When a dancer has a headache, it is
recommended to check the tension of the
suboccipital triangle, when there is back pain,
check the tension of surrounding muscles such

REFERENCES

as the hamstring, and when there is pain in the
ankles and plantar region, it is a good idea to
check the structure passing through the tarsal
tunnel as the relaxation target.

AUTHORS’ CONTRIBUTIONS

Study concept and design: Hea Kyung Choi.
Acquisition of data: Hea Kyung Choi. Analysis
and interpretation of data: Hea Kyung Choi.
Drafting the manuscript: Hea Kyung Choi. Critical
revision of the manuscript for important
intellectual content: Hea Kyung Choi. Statistical
analysis: Hea Kyung Choi. Administrative,
technical, and material support: Hea Kyung Choi.
Study supervision: Hea Kyung Choi.

CONFLICT OF INTEREST
The authors declare that they have no conflicts
of interest.

1. Jacobs CL, Hincapié CA, Cassidy JD. Musculoskeletal injuries and pain in dancers: a systematic review
update. Journal of dance medicine & science. 2012;16(2):74-84. [d0i:10.1177/1089313X1201600204]
2. Hincapié CA, Morton EJ, Cassidy JD. Musculoskeletal injuries and pain in dancers: a systematic review.

Archives of physical medicine

and rehabilitation.
[do0i:10.1016/j.apmr.2008.02.020] [PMid:18760170]

2008;89(9):1819-1829.


https://doi.org/10.1177/1089313X1201600204
https://doi.org/10.1016/j.apmr.2008.02.020
https://www.ncbi.nlm.nih.gov/pubmed/18760170

_ Treatment Methods According to Each Pain Region

3. Deleget A. Overview of thigh injuries in dance. Journal of Dance Medicine & Science. 2010;14(3):97-
102. [d0i:10.1177/1089313X1001400304]

4. Ko MG, Lee MM, Song CH. A comparison of the effects of different stretching methods on flexibility,
muscle activity, and pain threshold in ballet dancers; a preliminary randomized controlled trial. Journal
of Bodywork and Movement Therapies. 2020;24(4):354-360. [d0i:10.1016/j.jbmt.2020.06.019]
[PMid:33218533]

5. Li H, Qiu X, Yang Z, Zhang Z, Wang G, Kim Y, Kim S. Effects of Cha-Cha Dance Training on the
Balance Ability of the Healthy Elderly. International Journal of Environmental Research and Public
Health. 2022;19(20):13535. [doi:10.3390/ijerph192013535] [PMid:36294115]

6. Hong JJ, Chang KT, Villinger F. The dynamics of T and B cells in lymph node during chronic HIV
infection: TFH and HIV, unhappy dance partners?. Frontiers in immunology. 2016;7:522.
[doi:10.3389/fimmu.2016.00522] [PMid:27920778]

7. Morrin N, Redding E. Acute effects of warm-up stretch protocols on balance, vertical jump height, and
range of motion in dancers. Journal of dance medicine & science. 2013;17(1):34-40.
[doi:10.12678/1089-313X.17.1.34] [PMid:23498355]

8. Lima CD, Brown LE, Ruas CV, Behm DG. Effects of static versus ballistic stretching on hamstring:
quadriceps strength ratio and jump performance in ballet dancers and resistance trained women. Journal
of Dance Medicine & Science. 2018;22(3):160-167. [doi:10.12678/1089-313X.22.3.160]
[PMid:30139422]

9. Koh K, Park YS, Park DW, Shim JK. Dance training improves the CNS’s ability to utilize the redundant
degrees of freedom of the whole body. Scientific Reports. 2020;10(1):22197. [doi:10.1038/s41598-020-
79081-9] [PMid:33335153]

10.Chamberlain R. Hip pain in adults: evaluation and differential diagnosis. American family physician.
2021;103(2):81-89.

11.Abdo H, Calvo EL, Lopez JM et al. Specialized cutaneous Schwann cells initiate pain sensation. Science.
2019;365(6454):695-699. [doi:10.1126/science.aax6452] [PMid:31416963]

12.Stucky C, Mikesell AR. Cutaneous pain in disorders affecting peripheral nerves. Neuroscience Letter.
2021;20:765. [doi:10.1016/j.neulet.2021.136233] [PMid:34506882]

13.Miletic D, Miletic A, Milavic B. Age-related progressive increase of lower back pain among male dance
sport competitors. Journal of Back and Musculoskeletal Rehabilitation. 2015;28(3):551-560.
[d0i:10.3233/BMR-140555] [PMid:25391325]

14.Smuck M, Barrette K, Martinez-1th A, Sultana G, Zheng P. What does the patient with back pain want?
A comparison of patient preferences and physician assumptions. The Spine Journal. 2022;22(2):207-
213. [doi:10.1016/j.spinee.2021.09.007] [PMid:34551322]

15.Maher C, Underwood M, Buchbinder R. Non-specific low back pain. Lancet. 2017;18:736-747.
[doi:10.1016/S0140-6736(16)30970-9] [PMid:27745712]

16.Vlaeyen JW, Maher CG, Wiech K et al. Low back pain. Nature Reviews Disease Primers.
2018;13;4(1):52. [d0i:10.1038/s41572-018-0052-1] [PMid:30546064]

17.Sadler SG, Spink MJ, Ho A et al. Restriction in lateral bending range of motion, lumbar lordosis, and
hamstring flexibility predicts the development of low back pain: a systematic review of prospective
cohort studies. BMC Musculoskeletal Disorder. 2017;5;18(1):179. [d0i:10.1186/s12891-017-1534-0]
[PMid:28476110]

18.Shamsi M, Mirzaei M, Shahsavari S, Safari A, Saeb M. Modeling the effect of static stretching and
strengthening exercise in lengthened position on balance in low back pain subject with shortened
hamstring: a randomized controlled clinical trial. BMC musculoskeletal disorders. 2020;21(1):8009.
[doi:10.1186/512891-020-03823-2z] [PMid:33276764]

19.P6voa AR, Costa CM, Simdes S, Azevedo AM, Oliveira R. Irish Dancing Injuries and Associated Risk
Factors: A Systematic Review. International Journal of Environmental Research and Public Health.
2023;20(12):6190. [d0i:10.3390/ijerph20126190] [PMid:37372775]

20.Ramel E, Moritz U. Self-reported musculoskeletal pain and discomfort in professional ballet dancers in
Sweden. Journal of Rehabilitation Medicine. 1994;26(1):11-16. [doi:10.2340/1650197719942611116]

21.Jubb C, Bell L, Cimelli S, Wolman R. Injury patterns in hip hop dancers. Journal of Dance Medicine &
Science. 2019;23(4):145-149. [doi:10.12678/1089-313X.23.4.145] [PMid:31775952]


https://doi.org/10.1177/1089313X1001400304
https://doi.org/10.1016/j.jbmt.2020.06.019
https://www.ncbi.nlm.nih.gov/pubmed/33218533
https://doi.org/10.3390/ijerph192013535
https://www.ncbi.nlm.nih.gov/pubmed/36294115
https://doi.org/10.3389/fimmu.2016.00522
https://www.ncbi.nlm.nih.gov/pubmed/27920778
https://doi.org/10.12678/1089-313X.17.1.34
https://www.ncbi.nlm.nih.gov/pubmed/23498355
https://doi.org/10.12678/1089-313X.22.3.160
https://www.ncbi.nlm.nih.gov/pubmed/30139422
https://doi.org/10.1038/s41598-020-79081-9
https://doi.org/10.1038/s41598-020-79081-9
https://www.ncbi.nlm.nih.gov/pubmed/33335153
https://doi.org/10.1126/science.aax6452
https://www.ncbi.nlm.nih.gov/pubmed/31416963
https://doi.org/10.1016/j.neulet.2021.136233
https://www.ncbi.nlm.nih.gov/pubmed/34506882
https://doi.org/10.3233/BMR-140555
https://www.ncbi.nlm.nih.gov/pubmed/25391325
https://doi.org/10.1016/j.spinee.2021.09.007
https://www.ncbi.nlm.nih.gov/pubmed/34551322
https://doi.org/10.1016/S0140-6736(16)30970-9
https://www.ncbi.nlm.nih.gov/pubmed/27745712
https://doi.org/10.1038/s41572-018-0052-1
https://www.ncbi.nlm.nih.gov/pubmed/30546064
https://doi.org/10.1186/s12891-017-1534-0
https://www.ncbi.nlm.nih.gov/pubmed/28476110
https://doi.org/10.1186/s12891-020-03823-z
https://www.ncbi.nlm.nih.gov/pubmed/33276764
https://doi.org/10.3390/ijerph20126190
https://www.ncbi.nlm.nih.gov/pubmed/37372775
https://doi.org/10.2340/1650197719942611116
https://doi.org/10.12678/1089-313X.23.4.145
https://www.ncbi.nlm.nih.gov/pubmed/31775952

Treatment Methods According to Each Pain Region

22.Trentacosta N, Sugimoto D, Micheli LJ. Hip and groin injuries in dancers: a systematic review. Sports
Health. 2017;9(5):422-427. [doi:10.1177/1941738117724159] [PMid:28783444]

23.Smith PJ, Gerrie BJ, Varner KE, McCulloch PC, Lintner DM, Harris JD. Incidence and prevalence of
musculoskeletal injury in ballet: a systematic review. Orthopaedic journal of sports medicine.
2015;3(7):2325967115592621. [doi:10.1177/2325967115592621] [PMid:26673541]

24.Lai JH, Fung NP, Yeung ST, Siu RW, Pak NK, Surgenor B, Yung PS, Ling SK. Comparison of Dance-
Related foot and ankle injuries among Pre-Professional ballet, contemporary, and Chinese dancers.
Journal of Dance Medicine & Science. 2022;26(2):134-142. [doi:10.12678/1089-313X.061522f]
[PMid:35287790]

25.Lampe J, Groneberg DA, Borgetto B, Ohlendorf D, Wanke EM. Assessment of musculoskeletal pain in
dance focusing on dance-style related differences. The Physician and sportsmedicine. 2019;47(4):433-
440. [doi:10.1080/00913847.2019.1613120] [PMid:31099296]

26.Wanke EM, Haenel J, Schoettker-Koeniger T, Groneberg DA. Determinants of pain intensity in physical
education teachers focusing on dance teachers: a cross-sectional study. International Journal of
Environmental Research and Public Health. 2021;18(4): 2193. [doi:10.3390/ijerph18042193]
[PMid:33672286]

27.Robertson CE, Benarroch EE. The anatomy of head pain. Handbook of Clinical Neurology.
2023;198:41-60. [doi:10.1016/B978-0-12-823356-6.00001-9] [PMid:38043970]

28.Fernandez-de-Las-Pefias C. Myofascial head pain. Current pain and headache reports. 2015;19(7):28.
[doi:10.1007/s11916-015-0503-2] [PMid:26049772]

29.Do TP, Heldarskard GF, Kolding LT, Hvedstrup J, Schytz HW. Myofascial trigger points in migraine
and tension-type headache. The journal of headache and pain. 2018;19(1):84. [doi:10.1186/s10194-018-
0913-8] [PMid:30203398]

30.Fernandez-de-las-Pefias C, Alonso-Blanco C, Cuadrado ML, Gerwin RD, Pareja JA. Myofascial trigger
points and their relationship to headache clinical parameters in chronic tension-type headache. Headache:
The Journal of Head and Face Pain. 2006;46(8):1264-1272. [d0i:10.1111/j.1526-4610.2006.00440.x]
[PMid:16942471]

31.Kitamura K, Cho KH, Yamamoto M, Ishii M, Murakami G, Rodriguez-Vazquez JF, Abe SI. Suboccipital
myodural bridges revisited: Application to cervicogenic headaches. Clinical Anatomy. 2019;32(7):914-
928. [doi:10.1002/ca.23411] [PMid:31116454]

32.Enix DE, Scali F, Pontell ME. The cervical myodural bridge, a review of literature and clinical
implications. The Journal of the Canadian Chiropractic Association. 2014;58(2):184-192.

33.Feigl GC, Schmid M, Zahn PK, Gonzéalez CA, Litz RJ. The posterior femoral cutaneous nerve
contributes significantly to sensory innervation of the lower leg: an anatomical investigation. British
Journal of Anaesthesia. 2020;124(3):308-313. [doi:10.1016/j.bja.2019.10.026] [PMid:31973825]

34.Wilke J, Macchi V, De Caro R, Stecco C. Fascia thickness, aging and flexibility: is there an association?.
Journal of anatomy. 2019; 234(1):43-49. [d0i:10.1111/joa.12902] [PMid:30417344]

35.Kennedy JG, Baxter DE. Nerve disorders in dancers. Clinics in sports medicine. 2008;27(2):329-334.
[doi:10.1016/j.csm.2008.01.001] [PMid:18346547]

36.Nelson SC. Tarsal tunnel syndrome. Clinics in podiatric medicine and surgery. 2021;38(2):131-141.
[doi:10.1016/j.cpm.2020.12.001] [PMid:33745647]

37.Fortier LM, Leethy KN, Smith M et al. An update on posterior tarsal tunnel syndrome. Orthopedic
reviews. 2022;31;14(4):35444. [doi:10.52965/001c.35444]


https://doi.org/10.1177/1941738117724159
https://www.ncbi.nlm.nih.gov/pubmed/28783444
https://doi.org/10.1177/2325967115592621
https://www.ncbi.nlm.nih.gov/pubmed/26673541
https://doi.org/10.12678/1089-313X.061522f
https://www.ncbi.nlm.nih.gov/pubmed/35287790
https://doi.org/10.1080/00913847.2019.1613120
https://www.ncbi.nlm.nih.gov/pubmed/31099296
https://doi.org/10.3390/ijerph18042193
https://www.ncbi.nlm.nih.gov/pubmed/33672286
https://doi.org/10.1016/B978-0-12-823356-6.00001-9
https://www.ncbi.nlm.nih.gov/pubmed/38043970
https://doi.org/10.1007/s11916-015-0503-2
https://www.ncbi.nlm.nih.gov/pubmed/26049772
https://doi.org/10.1186/s10194-018-0913-8
https://doi.org/10.1186/s10194-018-0913-8
https://www.ncbi.nlm.nih.gov/pubmed/30203398
https://doi.org/10.1111/j.1526-4610.2006.00440.x
https://www.ncbi.nlm.nih.gov/pubmed/16942471
https://doi.org/10.1002/ca.23411
https://www.ncbi.nlm.nih.gov/pubmed/31116454
https://doi.org/10.1016/j.bja.2019.10.026
https://www.ncbi.nlm.nih.gov/pubmed/31973825
https://doi.org/10.1111/joa.12902
https://www.ncbi.nlm.nih.gov/pubmed/30417344
https://doi.org/10.1016/j.csm.2008.01.001
https://www.ncbi.nlm.nih.gov/pubmed/18346547
https://doi.org/10.1016/j.cpm.2020.12.001
https://www.ncbi.nlm.nih.gov/pubmed/33745647
https://doi.org/10.52965/001c.35444

