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Prevalence of injuries and training correlates in Brazilian young rhythmic 
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ABStrACt
Purpose. rhythmic gymnastics is a popular sport with great acceptance throughout the world. However, the combination 
of repetitive movements of extreme flexibility and stress/tension on the musculoskeletal system during intense training are 
potential risk factors for injuries. the objective of the study was to collect retrospective data on the prevalence of self-reported 
injuries in Brazilian young rhythmic gymnastics athletes. In the sequence, correlates equivalent to the training history for 
injuries were identified.
Methods. the study included 236 girls aged 9 to 17 years from 23 teams registered in the São Paulo State Federation of 
rhythmic Gymnastics practicing rhythmic gymnastics for at least two years. A questionnaire with structured questions 
was applied to collect data on training history and injuries occurred in the last 12 months. 
Results. the prevalence of self-reported injuries was 62.3% [95% CI: 57.9–67.0]. the most exposed body region was the 
lower extremities, predominantly tendinitis and sprains, with a higher incidence during training. Sport experience and 
volume/weekly training were identified as independent predictors of injuries. Young athletes who trained/competed  9 
years presented twice as high chances of being injured (Or = 1.94 [95% CI: 1.52-3.36]) and training  26 hours/week almost 
tripled the chances of the gymnasts presenting some type of injury (Or = 2.91 [95% CI: 2.23–4.74]).
Conclusions. Significant inverse associations between injury incidence and training history correlates reinforce the need 
for implementing different targeted injury-risk mitigation strategies in young rhythmic gymnastics athletes.
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Introduction

the practice of sports at young ages has increased 
in recent decades [1]. this phenomenon is not surpris-
ing, given the evidence of its benefits to the physical 
and psychosocial health of children and adolescents 
[2]. In this context, rhythmic gymnastics has been 
widely accepted among girls, gaining popularity world-
wide, translating into rapid growth in participation 
rates [3]. 

However, this greater demand for sport, together 
with the decrease in the age of beginning and speciali-
sation, the dramatic increase in the degree of difficulty 
of the specific skills and the highest demands for in-
tensity/volume of physical efforts in training, tend to 
expose young gymnasts to a higher risk of injury, which 
raises major concerns about their severity and harm-
ful effects in the medium and long term [4].

the marked demand for strength, resistance, mus-
cle power, agility and extreme flexibility to perform 
movement routines that request jumps, spins, throw-
ing, rotations, pirouettes with grace and elegance, ac-
companied by a reduced amount of body fat, consider-
ing that an aesthetic body is considered a fundamental 
element of this sport [5], characterise rhythmic gym-
nastics as a sport that results in a unique spectrum 
of injuries. 

In fact, rhythmic gymnastics requires a high level 
of proprioceptive control, extreme impact on the ex-
tremities, hyperlordosis positioning and highly dynam-
ic displacements that can be aggressive and difficult 
to absorb by the young organism still in the process 
of maturation and development of the locomotion ap-
paratus and musculoskeletal system. these factors 
combine to differentiate the young gymnast in terms 
of potential injury risks [6].
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Considering the costs of treatment and rehabilita-
tion, the time away from training and competitions, the 
risk of temporary or permanent disabilities and the 
consequent impairment in quality of life, sports injuries 
can burden the young athlete and her or his team, be-
sides presenting a broad social effect [7]. In view of this, 
researchers recognise the importance of surveys on 
sports injuries in young athletes and highlight the need 
to gather adequate epidemiological data for planning, 
implementing and monitoring preventive actions [8].

the first objective of the study was to collect retro-
spective data on the prevalence rate of self-reported 
injuries by young athletes from a representative sample 
of rhythmic gymnasts. Subsequently, correlates equiv-
alent to the training history identified as predictors 
of injuries were identified in the same sample.

Material and methods

Participants

A sample of young female athletes practicing rhyth-
mic gymnastics for at least two years and who partici-
pated in youth competitions in the state of São Paulo, 
Brazil, in the year 2019 was selected to carry out the 
study. It is estimated that approximately 700 young 
athletes, members of 23 teams, participated in the seven 
official competitions held that year. the non-probabilis-
tic casual method was used to select the participants. 
to this end, prior to the beginning of the competitions, 
all the coaches and managers of the teams partici-
pating in the competitions were contacted and informed 
about the nature, objectives of the study and the prin-
ciple of confidentiality. In sequence, permission was 
requested to contact and invite the young athletes to 
participate in the study. Upon confirmation by the Free 
and Informed Consent term, previously approved by 
the Ethics Committee in research from the University 
of Northern Parana and signed by the parents/guard-
ians of the young athletes, 236 girls aged 9 to 17 years 
agreed to participate in the study, which represented 
around 1/3 of the above-mentioned universe of com-
petition participants.

data collection

data collection was carried out using a two-part 
questionnaire with structured questions: indicators 
equivalent to the training history and self-reports on 
injuries that occurred in the last 12 months during the 
rhythmic gymnastics practice. Additional information 
regarding chronological age, menarche age and body 

weight and height measurements were also collected 
to calculate the body mass index. 

In the case of training history, information equiv-
alent to the sport experience in the modality (year/
months), the duration of the training sessions (hours/
minutes), the weekly frequency of the sessions and 
the competition modality (individual and team) were 
obtained. Using the duration and weekly frequency of 
the sessions, the training volume in hours/week was 
calculated (duration of sessions × weekly frequency). 
In the segment referring to self-reported injuries, data 
equivalent to type (muscle/tendon, joint/ligament and 
bone), location (spine, upper and lower extremities), 
occurrence event (training and competition) and post-
treatment return conditions (symptomatic and asymp-
tomatic) were collected.

the questionnaire was applied through face-to-face 
interview, at a single point in time, individually for each 
young athlete, by a single researcher and at the loca-
tion and time of the competitions. the reliability and 
anonymity of the reports of the young athletes were 
guaranteed and the average duration of the interviews 
was approximately 15 minutes.

data analysis

For the analysis of continuous data, the mean and 
standard deviation calculations were used. Prevalence 
estimates equivalent to self-reported injuries were pre-
sented in specific proportions (%), accompanied by 
the respective 95% confidence intervals (CI95%). For the 
analysis of the associations between the self-reported 
injuries and the potential correlates, the prevalence 
ratio calculations were used. Statistical differences 
among the strata under investigation were confirmed 
using the chi-square test ( 2). In the sequence, to con-
trol confounding variables, correlates that showed at 
least marginally significant associations (p  0.20) in 
the bivariate analysis were selected to be included in 
stepwise multiple logistic regression procedures, in 
order to derive the estimated probability of injuries 
according to the independent predictors. All those cor-
relates that showed statistical significance at p < 0.05 
remained in the multivariate model.

Ethical approval
the research related to human use has complied 

with all the relevant national regulations and institu-
tional policies, has followed the tenets of the decla-
ration of Helsinki, and, as integrated into an institu-
tional project, has been approved by the research Ethics 
Committee of the University of Northern Parana, Brazil 
(approval No.: 3,412,665/2019).
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Informed consent
Informed consent has been obtained from all indi-

viduals included in this study. the rights of all partici-
pants were safeguarded by the free and informed con-
sent form signed by the gymnasts and their guardians.

Results

descriptive data of the sample selected in the study 
are available in table 1. the gymnasts had a mean age 
of 13.4 ± 1.9 years. Considering the values of body 
mass index for gender and age, 40.3% of young ath-
letes showed low body weight and 8.2% were over-
weight. At the time of data collection, around 1/3 of the 
sample revealed that they had not yet menstruated 
(34.2%), and the mean age of menarche was 12.3 ± 
1.5 years. Approximately half of the sample reported 
training regularly between 5 and 8 years (49.1%), while 
a lower concentration of gymnasts presented sport 
experience  9 years (10.6%). Most young athletes re-
ported training 4–5 times/week (59%) with a duration 
equivalent to 4–5 hours/session (62.3%). As for training 
volume, a higher proportion of gymnastics reported 
training 16–20 hours/week (32.2%). the proportion 
of gymnasts who declared competing in individual 
modalities, team or both, was comparable.

the prevalence of self-reported injuries by the gym-
nasts was equivalent to 62.3% [95% CI: 57.9–67.0], of 
which 40.3% [95% CI: 37.9–42.9], 16.1% [95% CI: 
14.8–17.8] and 5.9% [95% CI: 5.1–6.9], respectively, 
reported having been affected by one, two or three 
injuries in the 12 months up to data collection. table 2 
summarises the distribution of prevalence according 
to selected strata of interest. Of the total number of self-
reported injuries by the gymnasts, a predominance of 
minor injuries (49%) was identified, however, 20.4% of 
self-reported injuries were severe and required medi-
cal attention and temporary removal from training for 
at least two weeks. the lower extremities of the body 
(58.8), especially the ankles/feet (31.2%) and knees 
(17.6%), were more exposed to the occurrence of inju-
ries, wherein tendinitis (36.3%) and sprains (22.1%) 
were the most prevalent self-reported injuries. the in-
juries occurred more frequently in the training envi-
ronment (95%) and in the execution of the jumping 
(43.7%) and spin elements (28.1%). One in every three 
gymnasts (33.7%) reported training with signs and 
symptoms of previous injuries.

Estimates of prevalence of self-reported injuries 
with stratification by chronological age, body mass 
index, menarche age and selected indicators of train-
ing history are shown in table 3. results of bivariate 

analyses showed that, from the list of potential cor-
relates considered, body weight and modality in which 
they train/compete in rhythmic gymnastics were not 
statistically indicated (p < 0.20).

results of the stepwise multiple logistic regres-
sion are available in table 4. By controlling the other 
correlates selected in the study, the final model con-
firmed the sport experience and the volume/weekly 
training as independent and significant predictors of 
injuries in the gymnasts. the results showed that young 
athletes who trained/competed  9 years presented 
approximately twice the odds of injury to their peers 
who trained/competed  4 years (Or = 1.94 [95% CI: 
1.52–3.36]). In the case of the volume/week training, 
training  26 hours/week almost tripled the odds of the 
gymnasts presenting some kind of injury (Or = 2.91 
[95% CI: 2.23–4.74]).

table 1. descriptive information of the sample selected  
in the study (n = 236)

Mean ± SD distribution in Strata (%)

Chronological age 
(years)

13.4 ± 1.9
 12 years:

13–15 years:
 16 years:

34.7
50.5
14.8

Height (cm) 155.7 ± 7.8

Body weight (kg) 45.8 ± 7.6

Body mass index  
(kg/m2)

18.8 ± 2.2
Low weight:

Eutrophic weight:
Overweight:

40.3
51.5
8.2

Age of menarche 
(years)

12.3 ± 1.5

did not menstruate:
 11 years:

12–13 years:
 14 years:

34.2
19.6
33.9
12.3

Sport experience 
(years)

5.6 ± 2.7
 4 years:

5–8 years:
 9 years:

40.3
49.1
10.6

Weekly frequency
(number of 
sessions)

4.4 ± 1.1
 3 sections:

4–5 sections:
 6 sections:

25.4
59.0
15.6

duration  
of sessions  
(hours)

4.1 ± 1.3
 3 hours:

4–5 hours:
 6 hours:

27.1
62.3
10.6

training volume 
(hours/week)

18.4 ± 7.5

 10 hours/week:
11–15 hours/week:
16–20 hours/week:
21–25 hours/week:

 26 hours/week:

13.5
25.8
32.2
16.6
11.9

Competition 
Modality

Individual:
team:
Both:

31.8
34.3
33.9
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table 2. distribution of the prevalence (CI95%)  
of self-reported injuries by young rhythmic gymnastics 

athletes according to selected strata of interest

Numbers of injuries

n %

degree of severity
   Minor
   Moderate
   Severe

95
76
28

49.0
30.6
20.4

Location
      Spine
          Low back
          Cervical/neck
   Upper extremity
      Shoulder
      Elbow/forearm
      Wrist/hand
   Lower extremity
      Hip
      thigh/leg
      Knee
      Ankle/foot

35
30

5
47
11
15
21

117
7

13
35
62

17.6
15.1

2.5
23.6

5.5
7.5

10.6
58.8

3.5
6.5

17.6
31.2

type
   Muscle/tendon
      Bruise
      Strain
      Cramp/muscle fatigue
   Joint/ligament
      tendinitis
      Sprain
      Luxation
   Bone – fractures
   Unspecific pain

50
3

11
36

127
72
44
11

8
14

25.1
1.5
5.5

18.1
63.9
36.3
22.1

5.5
4.0
7.0

Event
   training
   Competition

189
10

95.0
5.0

Elements
   Jumps
   Spins
   Hyperextension
   Others

87
56
33
23

43.7
28.1
16.6
11.6

Post-rehabilitation return
   Asymptomatic
   Symptomatic

132
67

66.3
33.7

table 3. Prevalence (CI95%) and prevalence ratio (CI95%)  
of self-reported injuries by young rhythmic gymnastics  

athletes with stratification for potential correlates

Correlates
Prevalence  

(CI95%)
Prevalence  

ratio
p- 

value

Global prevalence 62.3% [57.9–67.0]

Chronological age
    12 years
   13–15 years
    16 years

56.9 [52.9–61.2]
61.4 [57.1–66.0]
68.8 [63.9–73.9]

reference
1.16 [1.01–1.61]
1.39 [1.17–2.07]

0.027

Body mass index
   Low weight
   Eutrophic weight
   Overweight

63.8 [59.3–68.6]
60.1 [55.9–64.6]
63.4 [58.9–68.2]

1.14 [0.98–1.64]
reference

1.11 [0.96–1.69]

0.332

Age of menarche
   No menstruation
    11 years
   11–13 years
    14 years

56.0 [52.0–60.2]
67.9 [63.1–73.0]
64.6 [60.0–69.5]
61.1 [56.8–65.7]

reference
1.43 [1.19–2.24]
1.28 [1.09–1.97]
1.17 [1.00–1.81]

0.037

training history

Sport experience 0.032
    4 yars
   5–8 years
    9 years
Weekly frequency
    3 sessions
   4–5 sessions
    6 sessions

57.9 [53.8–62.3]
61.4 [57.1–66.0]
67.8 [63.0–72.9]

55.9 [52.0–60.1]
62.7 [58.3–67.4]
68.9 [64.0–74.1]

reference
1.13 [0.99–1.68]
1.36 [1.16–2.06]

reference
1.25 [1.08–1.91]
1.46 [1.21–2.42]

0.024

duration of sessions 0.008
     3 hours
   4–5 hours
    6 hours
training volume
    10 hours/week
   11–15 hours/week
   16–20 hours/week
   21–25 hours/week
    26 hours/week

54.6 [50.7–50.5]
61.5 [57.2–66.1]
71.1 [66.1–76.5]

54.2 [50.4–58.3]
57.5 [53.4–53.2]
63.3 [58.8–68.1]
67.6 [62.8–72.7]
69.9 [65.0–64.6]

reference
1.26 [1.07–1.98]
1.63 [1.31–2.84]

reference
1.14 [0.97–1.78]
1.43 [1.17–2.56]
1.62 [1.29–2.94]
1.78 [1.39–3.21]

0.013

Competition modality 0.375
   Individual
   team
   Both

61.1 [56.8–56.5]
63.4 [58.9–68.2]
62.9 [58.5–67.6]

reference
1.09 [0.95–1.68]
1.06 [0.93–1.61]

Discussion

the objective of the study was to provide updated 
information on the prevalence rate of self-reported in-
juries by young athletes of a sample of rhythmic gym-
nasts from the state of São Paulo, Brazil, and their 
predictive correlates equivalent to the training history. 
Although some systematic reviews have already re-
ported the prevalence of injuries in elite rhythmic gym-

nastics athletes in Europe and the United States [6, 8, 9], 
the data available from other regions and cultures are 
still quite scarce.

the main findings revealed a high burden associ-
ated with injuries, with six out of ten participants 
(62.3%) reporting at least one type of injury in the last 
year. Many of these injuries were minor to moderate 
in severity and did not result in an interruption in the 
training routines. However, 20.4% of the gymnasts re-
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ported severe injuries that required time off for treat-
ment and rehabilitation, thus adversely affecting train-
ing and competition performance. For this reason, it 
becomes imperative to identify predisposing corre-
lates to the occurrence of injuries in this sample of 
young gymnasts.

Comparisons among studies available in the litera-
ture revealed considerable differences in the preva-
lence rates of injuries in rhythmic gymnastics athletes. 
It quickly becomes clear that these variations can be 
attributed to the definition of injuries used in the stud-
ies. Some considered only those injuries sufficiently 
severe that medical attention was required [3, 10]; oth-
ers defined injuries as any type of trauma that would 
interfere in the gymnasts’ performance, therefore also 
considering those lighter injuries [6, 8, 9]. Another 
factor that makes comparisons difficult is the level of 
competition of the study participants. Some studied 
only elite gymnasts, with extensive experience in in-
ternational competitions [3, 11], while others included 
beginner gymnasts in the sample or those who have 
not yet reached higher levels of training and competi-
tion [6, 10]. Clearly, these differences are related to the 
duration of exposure to injuries, considering that the 
training volume tends to change according to the gym-
nasts’ level of competition [13].

In addition to divergences in the definition of inju-
ries and the nature of the samples, two other addi-
tional characteristics may make comparisons among 
the studies difficult. the fact that the data come from 
retrospective or prospective approaches and represent 
small samples or epidemiological surveys are also not 
inconsequential. In view of this, comparisons among 

studies should be carried out with extreme caution. Be-
yond this, when confronted with international data, 
the prevalence of injuries observed in the present study 
was similar to that found in Italian gymnasts [11], lower 
than that described in North American gymnasts [4] 
and higher than that found in gymnasts from roma-
nia [14] and Greece [15]. to the best of our knowledge, 
no previous survey to date has been performed in Bra-
zilian young athletes of rhythmic gymnastics.

A marked majority of the gymnasts (95%) reported 
that the injuries occurred in training, which corrobo-
rates evidence from previous studies [6, 8, 9]. this 
data warns about the importance and need to control 
the methods employed, since greater exposure to train-
ing routines tends to increase the risk of injuries in 
this sport. On the other hand, consistent with the re-
sults found by other studies [12, 14, 15], it was found 
that the most frequent injuries reported by young ath-
letes were sprains and tendinitis, followed by muscle 
contractures. In this regard, no gymnast participating 
in the study reported the occurrence of a concussion. 
However, it is noteworthy that, in child and youth sports, 
any injury resulting from impact with obstacles or ob-
jects, causing partial or complete loss of some function, 
especially in the head region, should be investigated in 
detail, and attempts to reduce this type of injury are 
critical [7]. Specifically in rhythmic gymnastics, con-
cussions may result from collisions with other ath-
letes in team events and as a result of falls.

regarding the most vulnerable body segment, the 
data from the present study indicated that, although 
high prevalence was identified in the spine (17.6%), 
particularly in the low back (15.1%), injuries occurring 
in the lower extremities of the body were predominant 
(58.8%), especially in the ankles/feet (31.2%) and knees 
(17.6%). these findings contrast the results of surveys 
performed in rhythmic gymnastics initiation groups, 
which indicated an increased risk to the low back [16]; 
however, they coincide with data presented in studies 
that gathered samples of young athletes with greater 
competition experience [14, 15].

regarding the specific gestures of rhythmic gym-
nastics, similar to what was observed in systematic 
review studies [6,9], the elements with the highest in-
cidence of injuries were jumps and spins. For special-
ists in the area, repeated actions to the exhaustion of 
these elements, added to the execution technique in-
compatible with the ability demonstrated by the gym-
nast, may be the main causes [17]. Hence the importance 
of greater attention in the domain of these elements, 
insisting on progressive learning through appropri-
ate methodological procedures until achieving the cor-

table 4. Hierarchical multiple logistic regression for 
correlates associated with the history of training of self-
reported injuries by young rhythmic gymnastics athletes

Correlates OrCrude (CI95%)a OrAdjusted (CI95%)b

training history
Sport experience
    4 years
   5–8 years
    9 years
training volume
    10 hours/week
   11–15 hours/week
   16–20 hours/week
   21–25 hours/week
    26 hours/week

reference
1.51 [1.25–2.37]
2.16 [1.69–3.74]

reference
1.70 [1.31–2.87]
2.15 [1.68–3.57]
2.71 [2.14–4.45]
3.23 [2.47–5.26]

1.34 [1.13–2.05]
1.94 [1.52–3.36]

1.52 [1.17–2.56]
1.94 [1.52–3.22]
2.47 [1.95–4.06]
2.91 [2.23–4.74]

a Odds ratio not adjusted
b Odds ratio adjusted by the other variables included in the 
model
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rect technique, and on proper monitoring of the work-
load (volume and intensity) in the training.

the higher prevalence of tendinitis in the lower ex-
tremities is probably related to the repetitive jumping 
techniques performed in all rhythmic gymnastics rou-
tines, especially in rope events. the imbalance of mus-
cle-tendon units predisposes gymnasts to overuse in-
juries and the physical growth spurt at pubertal age 
can often compromise the relative capacity for muscle 
stretching [18]. Specifically, in the case of sprains, es-
pecially of the ankle, rhythmic gymnastics puts the 
athlete at risk of this type of injury due to movements 
that request jumps and spins. In this context, some 
sprains can most likely be avoided by strengthening 
the peroneal muscles. It is noteworthy that, generally, 
inadequate rehabilitation of ankle sprains results in 
recurrence of the injury; therefore, specific strength 
training and proprioceptive exercises become essential 
after ankle sprains [19].

Knee injuries are quite prevalent in young female 
athletes in many other sports. this is related to several 
factors, including anatomic misalignments (genu val-
gum and an increase of femoral anteversion), harder 
training surface, muscle imbalances and errors in the 
training load dosage (volume, intensity and frequency 
incompatibilities) [20]. In addition, attempts to improve 
the turn-out by increasing external tibial torsion and 
ankle pronation impose excessive stress on the patel-
lofemoral joint [18]. this stress increases the risk of 
injury to the knee extensor mechanism. In the last 
year, 17% of the gymnasts included in the study report-
ed knee injuries. Ensuring adequate stretching capacity 
of the quadriceps and hamstring muscles and increas-
ing the strength of the vastus medialis oblique may 
decrease the susceptibility to knee injuries [21].

A disturbing finding was the prevalence of low 
back injuries reported by the study participants (15.1%). 
Although only 1.4% of the gymnasts reported fractures 
in the spine, it is possible that other gymnasts expe-
rienced undiagnosed bone stress reactions or early spon-
dylosis. rhythmic gymnastics provides a high-risk en-
vironment for this type of injury because, in training, 
ballistic movements of extreme spine hyperextension 
are repeatedly requested. Previous findings attributed 
the high rate of spondylolysis in gymnasts to increased 
lordosis and dynamic hyperextension of the spine [22]; 
in addition, there is a higher incidence of spondylosis 
in gymnasts with low back pain [23]; therefore, there 
should be consistent suspicion when gymnasts exhib-
it these symptoms.

the spine was only one of the regions where frac-
tures occurred. Overall, 4% of the gymnasts reported 

some type of fracture, particularly in the ankles/feet. 
In this regard, it is important to highlight that the pre-
vious study identified a higher risk of stress fractures 
as the weekly training volume increases [24]. As a rule, 
stress fractures occur when the cellular mechanism is 
insufficient to restore bone tissue microtrauma caused 
by repetitive external forces during training [25]. risk 
factors for stress fractures include a harder surface 
training, poor nutrition, anatomical misalignment, in-
appropriate training load for the current condition of 
the gymnast, muscle-tendon unit imbalances [18] and 
menstrual irregularities, including amenorrhoea and 
oligomenorrhea, which contribute to the onset and de-
velopment of premature osteoporosis [15].

the sport experience and the volume/weekly train-
ing were identified as independent predictors of inju-
ries in the young rhythmic gymnastics athletes selected 
in the study. Etiologically, by increasing the number of 
years and hours/week of training, the structures and 
tissues are subjected to progressively higher stress, 
with less time to repair microscopic damage that may 
eventually occur in muscles, bones, tendons and joints, 
consequently increasing the risk of injury onsets [24].

In view of this, it is suggested that the cost-effec-
tiveness of the weekly training volume should be care-
fully examined in the search for a balance between 
improving performance in the modality and reducing 
the risk of injuries. In this context, a previous study 
identified a close relationship between weekly training 
volume and achievements or success in youth sports 
[26]; however, limiting the training volume to a max-
imum of 20 hours/week may significantly decrease 
the number of injuries and the dropout rate in young 
athletes, while still allowing for elite performance [27].

the position of the International Society of Sport 
Psychology on excessive training in children and ad-
olescents suggests that the search for maximum per-
formance at any cost should be ethically and clinically 
condemned [28]. While elite and beginner gymnasts 
in countries with a tradition in international rhythmic 
gymnastics competitions train 25–30 and 9–12 hours/
week, respectively [8], the gymnasts included in the 
present study reported training on average approxi-
mately 18 hours/week.

Among the limitations of the present study, it stands 
out that, although the sample size can be considered 
smaller, it represents 1/3 of the entire delimited pop-
ulation; therefore, in this case, the results should only 
be extrapolated to other young rhythmic gymnastics 
athletes with identical training and competition char-
acteristics. Similarly, the retrospective analysis of the 
data makes its findings less reliable, due to the possible 
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memory bias or even by biased statements towards 
the desirable; however, the results found provide rel-
evant information on the relationships between his-
torical training indicators and injury risk that justify 
additional prospective investigations. Also, the cross-
sectional approach of the data does not allow us to per-
form causality inferences in the association between 
susceptibility to injuries and the investigated corre-
lates, due to the outcome and the other variables be-
ing identified at the same time. On the other hand, the 
main strength of the study is the fact that potential 
topics for further investigations have been identified in 
an attempt to minimise the risk of injury in this tech-
nically challenging and extremely demanding sport.

Conclusions

In conclusion, the study findings highlight the pro-
nounced vulnerability to injuries among the emerging 
talents in rhythmic gymnastics. Notably, the lower ex-
tremities emerged as the primary locus of these inju-
ries, characterised primarily by tendinitis, sprains, and 
muscle contractures. these injuries were found to oc-
cur more frequently during training sessions. While 
the majority of injuries were categorised as minor to 
moderately severe, necessitating immediate attention 
and treatment, they carry lasting implications. these 
implications encompass not only the imperative to ex-
pedite the return of gymnasts to training and competi-
tive arenas, but also the imperative to mitigate the po-
tential evolution into more debilitating injuries in the 
long term. these long-term repercussions not only jeop-
ardise athletes’ continued participation in their sport 
but also pose substantial threats to their overall health 
and quality of life, both in their youth and as they tran-
sition into adulthood. the study’s notable discovery of 
inverse associations between the athletes’ injury rates 
and training history, such as greater sports experience 
and weekly training volume, underscores the impor-
tance of crafting training schedules that prioritise in-
jury prevention.
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