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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Preschool children's harmonious development, cognitive 

and communicative abilities are enhanced through physical 
activities in sports, yet sports training and competition pose a 
risk of injury to children aged three to seven years due to their 
physiological and psychological features. Although sports 
injuries in preschool children are not common, they can be 
undesirable and unavoidable, and fortunately, these injuries 
are usually reversible. This review article presents data on the 
physiological features of the developing musculoskeletal system 
and its relationship to sports injuries in children, which together 
determine the nature of children's sports injuries.

We also present a classification of sports injuries among pre-
school children, based on the literature, which considers the 
type, location, and severity of the trauma as estimated by the 
duration of mandatory missed practice.

Key words. Excessive load, high-intensity training, epiphyseal 
injuries, apophysis, spondylolysis, spondylolisthesis, preschool-
aged children.
Introduction.

Physical activity plays a significant role in the well-being 
of children. Developing a sports exercise program tailored to 
preschoolers' age characteristics contributes to their harmonious 
physical, psychomotor, and intellectual development [1]. 
Preschool children's physical activity should be three hours per 
day, and 5% to 50% of them follow this requirement.  In other 
words, at least 5-50% of pre-adolescents receive the minimum 
amount of physical activity [2-4].

The duration of the physical activity, the well-being of the 
child and its contribution to a balanced development are the 
determining factors for the long-term health benefits that sport 
activities offer to children [5-8].

Currently, an increasing number of children participate in 
sports, both professionally and for additional training. Sport 
can provide both enjoyment and promote health and personal 
development for children under the age of 5. However, 
introducing a competitive aspect may alter this dynamic. 
Unfortunately, this regimen inevitably increases the likelihood 
of injury. In order to excel in a specific sport, numerous 
children commence training as early as 2.5 years old [9]. As 
a result, aspiring young athletes may train more frequently 
and intensively, ignoring breaks, in their pursuit of success. 
An undesirable but inevitable consequence of such a training 
process is an increase in injury risk.
Materials and Methods.

• Information Sources 
A literature review was conducted by searching for appropriate 

Russian and English language articles in electronic databases 
such as eLIBRARY, Google Scholar, PubMed, and references 
in the found articles.

• Literature search strategy
Search terms included: «physical activity of children AND 

injuries», «physical activity of pre-adolescents», «sports 
injuries among pre-adolescent», «preschoolers' physical 
activity level AND injuries», «classifications of sports injuries 
AND children\pre-adolescents\preschoolers», «incidence of 
sports-related injuries AND preschool children\ children\pre-
adolescents», «musculoskeletal system growth AND sports 
injuries in children», «bone injuries during preschool years».  

• Eligibility Criteria 
The following criteria were used to select articles for inclusion 

in the analysis:
• Articles with a publication date no earlier than 1993.
• The article discusses classifications of sports injuries in pre-

adolescents.
• The article describes the correlation between musculoskeletal 

system growth and sports injuries in children.
• The article discusses the types of injuries most common to 

preschool children due to the immaturity of the nervous system, 
reflexes, and musculoskeletal system.

• The article describes occurrence of various sports injuries 
among pre-adolescents.

The work of the analysis of the studies was carried out 
independently by two operators and consisted of several steps. 

1.  Reviewing the title abstract of the article. Determining 
whether the data were relevant to the topic of the study.

2. Reading the full text of the material and using the information 
provided in it for the analysis (Figure 1).
Results.

159 publications were reviewed; 16 were from the PubMed 
database, 27 were from Elibrary, 116 were from the Google 

Figure 1. Article selection process.
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Scholar. The final number has become 44 after selection 
according to the inclusion criteria. The included studies 
described classifications of sports injuries in preschoolers, 
incidence of sports-related injuries and musculoskeletal system 
growth in children.
Discussion.
1. Factors associated with preschool sport-related injuries. 
Physical activity level.

As more children participate in organized sports and specialize 
in specific sports at an early age, the prevalence of sports-related 
injuries in children is increasing. Children are susceptible to 
experiencing acute traumatic injuries during both training and 
competition, as well as chronic injuries resulting from excessive 
stress on the musculoskeletal system. The most common 
childhood injuries are likely to occur during so-called critical 
periods of development (3-7 years) due to the nervous system's 
instability in children. Some children may exhibit unwarranted 
aggression towards their peers or rivals, which can increase the 
risk of injury in sports. 

It is very difficult, if not impossible, to determine the true 
incidence of sports-related injuries in preschool children. 
Published studies vary significantly in populations, methodology, 
and types and severity of injuries sustained. Additionally, due 
to the varied criteria used to define injury, comparing statistical 
reports can pose difficulties and should be interpreted with 
caution [10, 11]. However, despite all the above limits it can be 
stated that in average 10% of injuries in pre-schoolers admitted 
to the pediatric clinic are related to sports injuries, particularly 
those associated with increased sports loads. The summary 
structure of child traumatism by nature of injuries according to 
the literature review is presented in Table 1.

Table 1. Distribution of sports traumas among nosological forms due 
to literature review.
Localization Frequency
Fracture of the skull bones 0.5-1%
Fracture of upper limb bones 11–30%
Fracture of lower limb bones 1.4-18%
Fracture of the spine 0,5-2,5%
Sprains, strains 15-50%
Injuries to internal organs 0,1%
Other 2,5%

Approximately 30 million children participate in organized 
sports each year in the United States. Despite the growing 
awareness of sports participation risks, young athletes continue 
to experience increased rates of overuse injuries. The specific 
mechanisms of injury in young athletes are diverse and vary 
by sport, level of fitness, and bone health, with growing bones 
being the most vulnerable structure susceptible to injury [12].

Moreover, preschoolers' physical activity level is influenced 
by socio-environmental, socio-cognitive, and individual factors 
[13]. Italian researchers examined how different types of 
exertion impact immediate and delayed attention in elementary 
school children. The study grouped the children according to 
the intensity of their training: cognitive load (school program 
lesson), physical load (traditional physical education lesson), 

and mixed cognitive and physical load (coordinated physical 
education lesson). The physical education lesson was designed 
to combine physical exertion and mental challenges, requiring 
students to complete movement-based problem-solving tasks 
that involve precise timing, estimations, production, and spatial 
adjustments. To assess the impact of the lesson on attention, an 
attention test was conducted on the students before and after 
the lesson (at 0 and 50 minutes). The study revealed that the 
attention performance of preschool children was significantly 
influenced by load type (P < 0.0001), time (P < 0.0001), and 
the interaction of load type with time (P < 0.0001). Effect sizes 
ranged from medium (0.039) to large (0.437). In conclusion, a 
change in load type has several positive effects on the attention 
level of preschool children [1].

Environmental factors play a crucial role in preschoolers' 
health. Research has demonstrated a positive correlation 
between outdoor playtime and physical activity level. However, 
spending more time outdoors also increases the likelihood of 
injuries [14].
2. Classification of sports injuries.

Different classifications of sports injuries in children are used 
by authors: [15]

I. According to the type of injury
1) soft tissue contusions, muscle stretching, ligament sprains.
2) bone fractures and joint dislocations.
3) cuts, lacerations.
4) concussion, craniocerebral trauma.
5) dental injuries.
6) other (includes injuries of internal organs).
II. By topography
1) head, face, ear, eyes, nose (head, face).
2) neck, spine.
3) shoulder.
4) upper extremities.
5) wrist, hand, fingers.
6) chest, abdomen, rib cage (trunk).
7) lower extremities, excluding the knee and ankle.
8) knee.
9) ankle joint.
10) foot.
11) other (includes injuries to internal organs).
III. According to the time of missed training as a result of 

injury: [16, 17]
1) 1-7 days (minor).
2) 8-21 days (moderate).
3) more than 21 days (severe injury resulting in permanent 

disability).
Objective evaluation is key in assessing sports injuries in 

children. Sports injuries in children can result from excessive 
strain on the developing body, which is accompanied by pain. 
Depending on the severity of pain experienced, such injuries 
can be classified into three stages:

Stage 1 - post-activity pain.
Stage 2 - pain during physical activity without impacting 

functioning (the child can continue participating in activities).
Stage 3 - pain during physical activity lasting all day, affecting 

functioning (activities may need to be reduced or discontinued).
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a faster healing rate [27]. With the increase of bone stiffness 
and decrease of impact resistance, sudden overloading of young 
athletes can result in bone flexion or deflection. Physiological 
loading benefits the skeleton, but overloading can result in 
severe joint damage. Low-intensity exercise can promote bone 
growth, while high-intensity exercise can hinder it [28].

There are adaptive changes to physical activity, and until 
puberty, muscle strength is significantly alike for girls and boys. 
Injuries related to sports in preschoolers are mainly concentrated 
in bones and soft tissues, and as the skeleton develops, injuries 
can lead to progressive and irreversible effects. Sports injuries 
that result in disruption of growth plate formation can cause 
differences in limb length, angular deformity, altered joint 
mechanics, and even long-term disability [29].

Repetitive microtrauma can lead to bone damage, which in 
turn causes dissecting osteochondritis, a localized lesion of 
unclear origin that involves the separation of articular cartilage 
and subchondral bone. Although most cases of dissecting 
osteochondritis resolve without complications, lesions that do 
not heal after surgery or a reduced period of repetitive impact 
loading may result in degenerative changes in adulthood [30].

c. Growth center injuries.
Injuries to the growth center can have long-term consequences 

and can impact the normal growth and development of a child. 
Studies have reported changes that are linked with stress loading 
such as muscle enlargement, osteochondritis, and radiologic 
enlargement of the proximal growth plate of the humerus. It has 
been observed that symptom relief can be achieved by stopping 
physical activity or ensuring adequate rest [29].

d. The most common sports injuries in preschool children.
Lower extremity injuries commonly occur in runners, as 

well as athletes involved in soccer, tennis, baseball (especially 
catchers), and gymnastics. Intense exercise in children may 
result in premature closure of the growth plate, and distal 
exercise stress reactions have been reported in between 10% 
and 85% of athletes [22,30].

Additionally, children typically produce more heat relative to 
their body weight, have a lower sweating capacity, and tend to 
drink less than adults. As a result, they are more likely than 
adults to suffer from heat exhaustion, especially in hot climates. 
Consequently, there may be an elevated incidence of injury [10]. 

Injuries in children's sports range from sprains and contusions 
to death, and certain types of injuries are more common in some 
types of sports. Spiral fractures of the tibia represent the most 
frequent type of fracture among children with skiing injuries, 
while ankle injuries are the most prevalent injury in basketball 
[31,32].

Let's review the most common sports injuries in preschool 
children. Injuries tend to occur most often during wrestling 
(freestyle, classical, etc.) - 30.9%, followed by game sports 
(soccer, volleyball) - 27.9% and athletics (running, jumping) 
- 17.6%. Distribution of sports traumas among nosological 
forms is as follows: fracture of forearm bones accounts for 
30.8% of injuries, followed by fracture of clavicle at 14.7%, 
and apophysiolysis of humerus medial epicondyle at 11.7%. 
Fracture of hand bones and hemarthrosis of knee joint make 
up 11.7% and 8.8% of injuries, respectively. Apophysiolysis of 
anterior superior pelvic axis accounts for 1.4%, while contusion 

Stage 4 - indicates pain during all physical activities and 
impairment of even the most fundamental musculoskeletal 
functions [18].
3. Distribution of child sports injuries by gender and 
localization.

Research shows that boys are more prone to sports injuries, 
which tend to be more severe than those sustained by girls. 
The likelihood of injury is higher in contact or jumping sports. 
Sports injuries in children under 10 years old are nonspecific, 
including contusions, mild ligament sprains, and limb fractures. 
Most commonly, they are growth plate or plastic fractures. 
Sports-related ligament or muscle injuries, as well as spinal or 
head injuries, are infrequent in the young athlete [19].

However, in preschool children, the musculoskeletal system 
undergoes active growth, including bone formation such as 
growth plate, epiphyseal-apophyseal complex, and periosteum, 
while the muscular framework is actively forming [20,21].

Bones, muscles, and tendons grow at different rates, often 
creating undue pressure on secondary ossification centers, 
particularly during periods of rapid growth and when performing 
intensive sports activities. Diagnostic radiographs may show 
microfractures, inflammatory scarring, and areas of ossification. 
Typically, early-stage injuries can be reversed if the underlying 
repetitive action, which cause trauma, is stopped [18].

a. Epiphyseal and apophyseal injuries.
The unique feature of bone injuries during preschool years 

is the damage to the growth plates, where growth of tubular 
bones occurs (epiphyseal plates) and apophyses (sites of 
muscle-tendon unit attachment) [22,23]. Epiphyseal injuries 
can occur in sports that involve prolonged compression of 
tendons resulting in damage to apophyses due to traction forces. 
Differences in growth rates between epiphyses and apophyses 
as well as between bone and muscle pose risks for apophyseal 
injuries. Such divergent growth rates may cause relative 
musculotendinous inflexibility and increased traction on the 
apophyses, thereby contributing to apophyseal injuries [24,25].

The apophyses themselves act as a "minoris resistentiae" (an 
area of lesser resistance to loading) and several mechanisms are 
responsible for this condition. Among these mechanisms are the 
following key factors:

1) When bones grow in length, they create high tension on the 
surrounding muscles, leading to an imbalance and significant 
shortening of the musculovascular equivalent.

2) The decrease in mechanical stability can be attributed to an 
increase in the release of somatotropic hormones during growth.

3) The ossification nucleus interrupts and redirects the flowing 
tendon collagen fiber bundles. Thus, the ossification nucleus 
within the tendon itself also alters the biomechanical stability 
of the tendon.

The musculoskeletal system's growing structures can be 
organized according to a stability "hierarchy". The growing 
cartilage zone of the apophysis and epiphysis is the least 
stable, while tendons, muscles, and ligaments are the most 
stable. Therefore, apophyses and epiphyses are among the most 
vulnerable structures in children [26].

b. Physiological loading benefits and drawbacks.
In children, bones and muscles exhibit greater elasticity and 
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Gymnastics, dancing, football, weightlifting, and running 
lead to spondylolysis and spondylolisthesis. Spondylolysis is 
a bony defect of the interarticular bone between the superior 
and inferior facets of the vertebral body. Spondylolisthesis is a 
displacement of the upper vertebrae onto the lower vertebrae. 
Both can be associated with hyperextension and axial loading, 
as seen with increased incidence in gymnasts (11%), ballerinas, 
fast cricket players, and inside linemen in American football. 
This structural abnormality is not always symptomatic. Although 
spondylolisthesis can be caused by congenital upper facet 
insufficiency, it is usually acquired. Its incidence increases with 
age in childhood, especially between the ages of 5 and 7, and 
reaches 6% in adults. It is thought to be a fatigue stress fracture, 
although sometimes it is an acute injury. Approximately 70% of 
spondylolisthesis occur at the L5-S1 level and rarely above the 
L3 level. They are usually bilateral, but occasionally unilateral, 
in which case compensatory hypertrophy of the contralateral 
pedicle may be seen as increased density on plain radiographs. 
Computer tomography clearly shows the defect in the posterior 
arch and also delineates any foraminal impingement with bone 
fragments [21,31,38,39].

The hand is a frequently traumatized body region in children. 
The most common injuries are fractures, dislocations, 
amputations, and tendon or nerve injuries. Minor injuries include 
contusions and superficial wounds. Injuries to the fingers occur 
in the majority of cases (60.4%), with the remaining 39.6% of 
cases occurring to the hand. Serious injuries are found in 24.9% 
and minor injuries in 75.1% of young athletes [40]. Thus, minor 
contusions, sprains and strains are the most common sports 
injuries in preschool children.
Conclusion.

Any sport can lead to musculoskeletal injuries. Exercise 
programs should certainly take into account the biological 
age of the participants and their physical and psychological 
immaturity more than their chronological age. Physical injury 
is an inherent risk of sport and, to some extent, should be 
considered an unavoidable cost of high-intensity training and 
competition. However, coaches and parents can minimize 
the risk of injury by ensuring appropriate selection of sports 
activities, use of appropriate equipment, adherence to rules, safe 
playing conditions, and adequate coaching supervision [11,41-
44]. Although injuries are common among young athletes, it 
is important to balance the negative consequences of sports 
injuries with the many social, psychological, and health benefits 
associated with a serious commitment to sport.
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Гармоничное развитие, развитие познавательных и 
коммуникативных способностей детей дошкольного 
возраста обеспечивается физическими нагрузками в спорте, 
однако спортивные тренировки и соревнования в силу 
своих физиологических и психологических особенностей 
представляют опасность травматизма для детей в возрасте 
от трех до семи лет. Хотя спортивные травмы у детей 

дошкольного возраста встречаются нечасто, они могут быть 
нежелательными и неизбежными, и, к счастью, эти травмы 
обычно обратимы. В обзорной статье представлены данные 
о физиологических особенностях развивающегося опорно-
двигательного аппарата и их взаимосвязи со спортивным 
травматизмом у детей, которые в совокупности определяют 
характер детского спортивного травматизма.

Также представлена классификация спортивных травм у 
детей дошкольного возраста, основанная на литературных 
данных и учитывающая вид, локализацию и тяжесть 
травмы, оцениваемую по длительности обязательного 
пропуска тренировки.

Ключевые слова: чрезмерная нагрузка, 
высокоинтенсивные тренировки, эпифизарные 
повреждения, апофизы, дошкольники.
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