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Abstract. As a branch of gymnastics, competitive aerobic gymnastics has not received the same
attention as artistic gymnastics, rhythmic gymnastics, trampoline and acrobatic gymnastics. So,
although aerobic gymnasts also face a variety of sports injuries, relatively little research has been
done on them. This study searched relevant literature from two electronic databases
(SPORTDiscus and PubMed) to integrate and analyze information related to sports injuries and
treatment options for aerobic gymnasts. The study found that aerobic gymnasts suffered injuries
mainly in the back, wrists and shoulders. There have been relatively comprehensive conservative
and surgical treatment plans for the wrist and shoulder, among which the conservative plan for
the wrist is mainly splinting or plaster fixation, and the conservative treatment of the shoulder
injuries is rehabilitation training. There is no consensus on the most effective treatment for back
injuries caused by isthmus. This study hopes to draw the public's attention to acrobic competitive
gymnastics.
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1. Introduction

Competition aerobic gymnastics has evolved from traditional aerobics. It is a sport that requires high-
intensity movement patterns and different elements of difficulty with music. The sport requires a
combination of upper and lower body strength, which puts athletes at a high risk of injury during training.
In recent years, research related to gymnastics has focused on artistic gymnastics and trampoline, and a
small amount of research related to aerobic gymnastics has mainly focused on athletes' training
performance, as well as improvements in training methods, and less research has been done on sports
injuries, sports risks, and prevention related to competitive aerobic gymnastics. This reflects the lack of
attention to competitive aerobic gymnastics in international sports activities and research, and in turn
the neglect of aerobic gymnastics by academics and sports research scholars has made it difficult to
increase the public's attention to aerobic gymnastics. This paper is a systematic review that searches and
analyzes the research related to aerobic gymnastics in recent years, and summarizes the research on
sports injuries related to aerobic gymnastics, which also fills the research gap in the field of aerobic
gymnastics.

This paper will discuss the sports injuries faced by competitive aerobics athletes, including common
injury sites and injury levels; then it will analyze the causes of sports injuries and integrates the existing
treatment methods according to the previous literature.

It is hoped that this paper will provide some training references for aerobic gymnastics athletes and
coaches.

© 2023 The Authors. This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0
(https://creativecommons.org/licenses/by/4.0/).
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2. Method

This systematic review followed the guidelines of the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses [1]. A literature search was conducted from their origin to September 19, 2022 from
two relevant electronic databases (SPORTDiscus and PubMed). In this search, the following keywords
were used in the database: aerobic gymnast, OR gymnast, and risk factor.

Eligible studies should meet the following conditions: First, the research object includes aerobic
gymnastics. Second, they are peer-reviewed. Third, they are available in English. The following three
types of studies were excluded from the scope of this study: First, the study subjects did not include
aerobic gymnastics. Second, the research object is non-professional gymnastics team competitors. Third,
the subjects of the study were children or adolescents under the age of 18.

3. Analysis

Competitive aerobic gymnastics requires gymnasts to perform with music for continuity of skillful
performance, in which individual movements include balance, dynamics (lifts, throws, complex
somersaults and twists) and combination. Gymnastics group also includes many collaborations and lifts
[2]. The motion characteristic of the technical elements can produce a bigger impact load on the
gymnasts’ bodies, and therefore they are more susceptible to injuries and strains. A 2005 review of 16
studies of child-age gymnasts concluded: "Body parts particularly affected by injury vary by gender and
include the ankle, knee, wrist, lower back, and shoulder." [3]

For aerobic gymnasts, the lower limbs and back are the most common injury sites, among which
spondylolysis is a common cause of back pain in adolescent gymnasts [4, 5, 6]. The pain can occur when
gymnasts overstretch or spin during training. Other movements that increase pain include the back
walkover, back handspring, front walkover, front-handspring, etc. There are many ways to treat
spondylolysis, but there is no consensus on the most effective treatment for spondylolysis because of
the variety of cases and the success of bone healing with or without brace therapy, regardless of which
type of brace is used [7].

However, upper limb injury can be more severe. One of the common types of shoulder injuries is
multidirectional shoulder instability (MDI) and musculotendinous injuries, especially in female
gymnasts, with supraspinatus tendinitis and subacromial bursitis accounting for the highest proportion
of shoulder injuries [8,9,10,12]. Subluxation of the shoulder is also a common shoulder injury, Saluan
et al. and Marshall et al. both reported about 20% of this type of shoulder injuries [10, 11]. The
conservative treatment of shoulder injury is mainly to use rehabilitation protocols to strengthen
proprioception and the stability of the scapular and rotator cuff. Surgical treatments include open or
arthroscopic capsular shift. In general, targeted rehabilitation programs can improve shoulder flexibility
and help gymnasts effectively recover their athletic performance, while surgery may make it difficult
for gymnasts to return to their original athletic level [13].

The wrists of gymnasts are the site of another higher incidence of injuries, as aerobic gymnastics
often involves movements that transfer power through the wrists and other parts of the upper limbs. In
order to perform the lifting motion, the joints of both the flyer and the bases are at risk of experiencing
overloads of force. An investigation has shown that wrist pain in gymnasts is predominantly dorsal, due
to the fact that the pressure on the wrist during training can be up to 16 times their body weight, thus
leading to a negative ulna mutation and damage to the epiphysis of the distal radius. This injury is
manifested in pain in the back of the wrist [14]. For this type of injury, the usual conservative treatment
is splinting and reduced movement. The condition of the gymnasts’ wrists should be assessed regularly.
Surgery can also be used to treat injuries to the distal radius epiphysis, but there are few related studies
and surgical cases [15].

In addition, scaphoid stress fractures of the wrists are another injury that can occur in high-level
gymnasts. Some studies suggest the injury is caused by muscle weakness in the wrists and fingers of
athletes [16]. Treatment of stress fractures of the scaphoid can be performed with plaster fixation, and
wrist weight bearing should be avoided during fixation. Screw fixation is the surgical treatment for this
injury [17]. The recovery period for stress fractures typically ranges from 15 weeks to 8 months. Lumbar
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spondylolisthesis is also a potential cause of lower back pain in gymnasts. Such lesions are rare, have a
low probability of worsening symptoms, and are usually detected by CT scans or X-rays.

4. Conclusion

This paper conducts a comprehensive search and screening of the literature in the two major databases,
summarizes the common injury types of aerobic gymnastics athletes, and explores the factors of these
injuries based on existing studies and cases, as well as the treatment methods adopted at the present
stage.

Spondylolysis caused by excessive stretching and rotation during aerobic gymnasts’ training make
back pain a major sports injury. Due to the large number of cases, there is no consensus on the most
effective treatment for isthmus. Common injuries in the upper extremities occur in the shoulder joint
and include multidirectional shoulder instability (MDI), muscle and tendon injuries, and shoulder
subluxation. Although both rehabilitation protocols and surgical treatment can be used for the treatment
of shoulder injuries, rehabilitation treatment is more recommended. In addition, the wrist is also a high-
risk area for gymnasts’ injuries. The reason for this is not only the extra strain on the wrist caused by
the training exercise, but also the gymnasts’ own wrist and finger muscle weakness. For wrist injuries,
the main treatment methods include splinting or plaster fixation, and surgical screws.

The literature searched and analyzed in this paper mainly focuses on the period from 2005 to 2019,
and the relevant literature before and after that is also rare. This makes it impossible for this paper to
comprehensively understand the differences and commonalities of sports injuries caused by long-term
training and competition of aerobic gymnastics athletes in different generations, so it is difficult to
provide favorable data support for future aerobic gymnastics research. This to some extent reflects the
fact that aerobic gymnastics is less valued and less regulated than other gymnastics.

Compared to artistic gymnastics, rhythmic gymnastics, trampoline and acrobatic gymnastics, aerobic
gymnastics still has its own way, so in order to perfect the related research on aerobic gymnastics, future
research can focus on exploring aerobic athlete training action and the correlation of sports injury, sports
injury prevention and rehabilitation of aerobic gymnastics athletes. This study also hopes to draw the
public's attention to aerobic gymnastics.

References

[1]  Moher, D. (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The
PRISMA Statement. Annals Of Internal Medicine, 151(4), 264. doi: 10.7326/0003-4819-151-
4-200908180-00135

[2] Thomas, R., & Thomas, B. (2018). A systematic review of injuries in gymnastics. The Physician
And Sportsmedicine, 47(1), 96-121. doi: 10.1080/00913847.2018.1527646

[3] Caine, D., & Nassar, L. (2005). Gymnastics Injuries. Epidemiology Of Pediatric Sports Injuries,
18-58. doi: 10.1159/000084282

[4] Fellander-Tsai, L., & Wredmark, T. (1995). Injury incidence and cause in elite
gymnasts. Archives Of Orthopaedic And Trauma Surgery, 114(6), 344-346. doi:
10.1007/bf00448959

[5] Garrick, J., & Requa, R. (1980). Epidemiology of women's gymnastics injuries. The American
Journal Of Sports Medicine, 8(4), 261-264. doi: 10.1177/036354658000800409

[6] Kruse, D., & Lemmen, B. (2009). Spine Injuries in the Sport of Gymnastics. Current Sports
Medicine Reports, 8(1), 20-28. doi: 10.1249/jsr.0b013e3181967ca6

[71 Standaert, C., & Herring, S. (2007). Expert Opinion and Controversies in Sports and
Musculoskeletal Medicine: The Diagnosis and Treatment of Spondylolysis in Adolescent
Athletes. Archives Of Physical Medicine And Rehabilitation, 88(4), 537-540. doi:
10.1016/j.apmr.2007.01.007

[8] Beasley, L., Faryniarz, D., & Hannafin, J. (2000). MULTIDIRECTIONAL INSTABILITY OF
THE SHOULDER IN THE FEMALE ATHLETE. Clinics In Sports Medicine, 19(2), 331-349.
doi: 10.1016/s0278-5919(05)70207-6

522



[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

The 2nd International Conference on Biological Engineering and Medical Science
DOI: 10.54254/2753-8818/4/20220642

Mackie, S., & Taunton, J. (1994). Injuries in Female Gymnasts. The Physician And
Sportsmedicine, 22(8), 40-45. doi: 10.1080/00913847.1994.11947679

Saluan, P., Styron, J., Ackley, J., Prinzbach, A., & Billow, D. (2015). Injury Types and Incidence
Rates in Precollegiate Female Gymnasts. Orthopaedic Journal Of Sports Medicine, 3(4),
232596711557759. doi: 10.1177/2325967115577596

Bretzin, A., D'Alonzo, B., Chandran, A., Boltz, A., Robison, H., Collins, C., & Morris, S. (2021).
Epidemiology of Injuries in National Collegiate Athletic Association Women's Lacrosse:
2014-2015 Through 2018-2019. Journal Of Athletic Training, 56(7), 750-757. doi:
10.4085/1062-6050-613-20

Snook, G. (1979). Injuries in women's gymnastics. The American Journal Of Sports Medicine,
7(4), 242-244. doi: 10.1177/036354657900700407

Cody, E. A., &amp; Strickland, S. M. (2014). Multidirectional instability in the female athlete.
Operative Techniques in Sports Medicine, 22(1), 34-43. doi:10.1053/j.0tsm.2014.02.003

Koh, T., Grabiner, M., & Weiker, G. (1992). Technique and ground reaction forces in the back
handspring. The American Journal Of Sports Medicine, 20(1), 61-66. doi:
10.1177/036354659202000115

DiFiori, J., Caine, D., & Malina, R. (2006). Wrist Pain, Distal Radial Physeal Injury, and Ulnar
Variance in the Young Gymnast. The American Journal Of Sports Medicine, 34(5), 840-849.
doi: 10.1177/0363546505284848

Weiker, G. G. (1992). Hand and wrist problems in the gymnast. Clinics in Sports Medicine, 11(1),
189-202. doi:10.1016/s0278-5919(20)30563-9

Nakamoto, J., Saito, M., Medina, G., & Schor, B. (2011). Scaphoid Stress Fracture in High-Level
Gymnast: A Case Report. Case Reports In Orthopedics, 2011, 1-3. doi: 10.1155/2011/492407

523



