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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
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bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Sports injuries among children and adolescents typically
involve mild bruises and sprains. However, any sport can cause
injuries to the musculoskeletal system. It is crucial to prevent
such injuries through proper training and supervision to ensure
the safety of young athletes. Therefore, when providing medical
care to these patients, physicians must have the appropriate
qualifications and skills and take into account the specific
nature and location of injuries in each sport. Training programs
and performance standards for young athletes should consider
participants' biological age, physical and psychological
immaturity, rather than their chronological age to prevent
serious musculoskeletal injuries in child and youth sports.

This review outlines the incidence of sports injuries in
adolescents and considers how biological and social factors
(factors related to coaches, peers and parents), influence the
incidence and nature of injuries in different sports. Coaches
and parents, though, have the ability to reduce the risk of injury
by selecting suitable sports activities, employing the right
equipment, enforcing rules, promoting safe playing conditions,
and ensuring adequate supervision. Healthcare providers
involved in the prevention and treatment of injuries in young
athletes must possess the skillset to diagnose and assess the
severity and risk to the athlete's future health and performance.

Key words. Physical activity test, childhood injury, sports
injury, young athletes, questionnaire survey.

Introduction.

There has been an increased incidence of sports-related
injuries as children become more involved in organized sports
and specialize in specific sports at an early age. Children often
suffer from acute traumatic injuries that occur during training
and competition, as well as chronic injuries that result from
high-intensity exertion, which are presented to be secondary
to repetitive strain. The distinct characteristics of a developing
child's body necessitate an alternative method for identifying,
prognosing, and treating sports injuries when compared to adult
athletes [1,2].

Sports involvement among youths is on the rise in the United
States and worldwide, mainly caused by early specialization
in one sport prior to adolescence. The transition to specialized
sports leads to higher frequency and intensity of training,
increased risks of overtraining, nutritional deficits, and injuries,
especially for those participating in endurance sports. High-
risk groups, such as young runners and swimmers, require
specialized attention to training schedules, diet, and injuries.
Proper planning of training, allocation of rest time, and education
on nutrition can aid in the prevention of sports-related injuries
in children and adolescents [3].
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Materials and Methods.

* Information Sources

A review of the literature was carried out by searching the
relevant articles in the electronic databases in the English
and Russian languages, which included ¢eLIBRARY, Google
Scholar, PubMed, along with the references mentioned in these
articles.

* Literature search strategy

Search terms for the analysis included: «adolescents AND
sports-related injuries», «physical activity AND adolescentsy,
«sports injuries AND adolescents», «children sports injuries
AND social factorsy», «children sports injuries AND biological
factors», «incidence of child sports-related injuries AND
parents», «incidence of child sports-related injuries AND
coaches», «incidence of child sports-related injuries AND
peers», «incidence of child sports-related injuries AND
healthcare providers», «musculoskeletal system growth AND
sports injuries in school-aged children», «bone injuries AND
school years», «young athletes\adolescents AND sports-related
injuriesy.

* Eligibility Criteria

The analysis included only articles meeting the following
criteria:

* Publication date no earlier than 1992.

* Covers classifications of sports injuries in adolescents.

» Describes the various biological and social factors that
influence the occurrence of sports injuries in children.

 Description of the relationship between musculoskeletal
growth and sports injuries in school-age children.

The analysis was carried out by two independent operators in
several stages. Initially, the title and abstract of the article were
reviewed to assess its relevance to the present review. Then, the
operators proceeded to extract the required information from the
full text (Figure 1).

28 were obtained from PubMed, 47 were retrieved from
eLIBRARY, and 101 were retrieved from Google Scholar. The
final number of included studies after applying the inclusion
criteria was 52. These articles cover a range of topics related
to sports injuries in children, including classification of such
injuries in schoolchildren, the influence of biological and
social factors on their occurrence, and the relationship between
musculoskeletal growth and sports injuries in school-age
children.

Discussion.

1. Children spirts activity. Risks of early sport specialization.

The age group most susceptible to sports injuries is 5-9 years
old. It is recommended to implement preventive measures
during daily activities under parental supervision at home, in
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addition to coaches, caregivers, and teachers in preschools and
schools providing increased monitoring at school and sports
clubs. Sports fields and recreational facilities pose the most
significant threat of humerus fractures amongst preschool and
lower elementary school children [4]. Therefore, it is essential
to work collaboratively with healthcare providers, athletes,
parents, and coaches to develop suitable interventions that
guarantee the safety of young athletes [5].

In the United States, almost 72% of school-aged children (69%
of girls and 75% of boys aged 8 to 17 years) engage in at least one
athletic activity, resulting in nearly 29 million youth participating
in organized sports. Similarly, sports participation rates are on
the rise globally among children of all ages. Participation in
sports is acknowledged to yield numerous advantages such as
healthy habits, positive self-perception, and enhanced social
interactions. In conjunction with elevated engagement in sports,
it is now believed that sport specialization, encompassing year-
round physical training, involvement in multiple teams within
the same sport, and concentrated participation in a single sport,
can yield record-breaking level. Youth sport specialization,
characterized by intensive year-round training in a single
sport, has become increasingly prevalent, with almost 30% of
young athletes highly specialized. The desire for scholarships,
professional contracts, or talent recognition by parents, coaches,
and the media seems to be the driving forces behind this
trend. Many coaches, parents, and children hold the idea that
developing an elite athlete is best achieved through exclusive
participation in a single sport at an early age, year-round [6,7].

The specialization in individual sports was initially
documented in Eastern Europe, where athletes competed in
activities such as gymnastics, swimming, diving, and figure
skating. International Olympic sports have likely led to an
increase in sport specialization. As a result, processes for
selecting future champions and implementing specialized
training have reached elementary school grades. Programs that
aim to develop future champions typically involve intensive
and high-intensity training, along with rigorous coaching that
often comes with parental pressure for results. The success of
Olympic development programs and the allure of professional
contracts may guide young athletes to focus on a single sport at
an earlier age, even though only 0.2% to 0.5% of high school
athletes ever attain a professional level [7].

176 publications in PubMed and Google
Scholar, eLIBRARY

w

Publications after removing duplicates
(n=*128)

Screened Publications (_I

Excluded articles (a=37) |
(n=*128)

Full-text articles rated for eligibility |
(n=91)

Excluded Full-Text Articles
(n=39)

Studies included in the review

(n=52)

Figure 1. Article selection process.
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This is why early sport specialization is presently a matter of
concern. Concerns about the suitable age to commence sport
and the associated risks and benefits of sport type participation
have been raised. The Sport Participation Development Model,
established by Coté and colleagues, furnishes a blueprint for
dissimilar pathways of sport involvement, most notably early
selection as a foundation for sport participation (both elite and
recreational) [7].

One approach to reducing early sport injuries in young children
is to delay the commencement of high-intensity training until
middle or late adolescence. Specializing in sports can also
result in burnout, social isolation, and early disengagement
from sports. Early sport specialization can result in injury and
dropout, as well as sedentary lifestyles and an increased risk of
overweight. This may ultimately lead to reduced enjoyment of
physical activity during youth, potentially resulting in long-term
consequences in adulthood [7].

Early sport specialization may deprive youth of opportunities
to participate in various sports seasons throughout the year,
leading to a loss of lifelong sport skill development. This
absence of purposeful physical activity in youth is likely to
contribute to deficits in current and long-term physical activity
and health. Specifically, early sport specialization may result
in reduced motor skill development. A decrease in motor
skill proficiency can happen when young athletes concentrate
on the skills they require for their sport and neglect the ones
developed for a diverse group of players. As young athletes
progress in their performance, their chances to engage in other
sports keep reducing. The lower participation in other sports
might be attributed to factors such as parental or coaching
pressure, inconvenient schedules, conflicts, and loss of interest.
Additional coaching pressure may exist to encourage young
athletes to specialize in one particular sport early on, often
with the promise of more opportunities. However, if sport
specialization occurs too early during adolescence, it may
suppress the comprehensive development of motor skills,
increasing the risk of future injuries and potentially reducing
the child's ability to achieve optimal athletic performance [7,8].

2. The epidemiological approach in sports injury.

The epidemiological approach in sports injury medicine
aims to measure the frequency of sports injuries based on the
individuals affected, location and timing of the injury, and its
outcomes (descriptive approach). Additionally, efforts are made
to delve into the causes and mechanisms behind these injuries
and develop strategies to reduce their occurrence and prevention
(analytical approach). Preventing sports injuries in children and
adolescents is crucial in mitigating the short- and long-term
social and economic impacts [9]. The epidemiological approach
posits that injuries do not happen randomly.

Studiesthatconcentrate onindividual sportslikeskiing, baseball,
speed skating, tennis, or gymnastics share alike conclusions
regarding sports injury risks. Several recommendations aid
in reducing sports injuries among children and youths. For
instance, Sports Coach UK. In endurance sports, the '10 percent
rule' should be followed, which suggests increasing activity by
10 percent per week to avoid overuse injuries. In order to prevent
sports injuries in children and young people, the development



of exercise programs that take into account the weight and
height of the child, proper coaching supervision and the use
of appropriate equipment is recommended [10,11]. Limiting
external pressure from parents and coaches is advisable.

Furthermore, pre-training screening can be used to predict
ankle injury, with the goal of reducing participation for children
who are most susceptible to injury. Preventative measures rely
on evaluating necessary levels of physical fitness, flexibility,
and overall health. These factors should be properly assessed
to provide appropriate recommendations for maintaining or
improving physical fitness. Additionally, implementing pre-
season training can effectively reduce injuries at the start of the
season [12].

3. Sport-injury prevention.

Injury prevention can effectively reduce the incidence of
quadriplegia in American soccer by banning javelin kicks and
implementing appropriate head and face protection inice hockey.
Proper ball selection, limiting repetitive activities like throwing
and bowling, and having sound drinking habits are also helpful
in this regard. Despite these measures, not all interventions
are entirely successful. For instance, while protective bibs in
baseball do offer additional protection, instances of cardiac
damage are still reported [13,14].

To minimize the social and economic impact of physical activity
injuries in the short and long term, the prevention of physical
activity injuries is an important goal. A sequential prevention
model has been developed to address physical activity injuries
at various stages. The model consists of four stages: firstly,
defining the frequency and severity of injuries resulting from
physical activities, secondly, identifying risk factors and injury
mechanisms that contribute to the incidence of such injuries,
thirdly, introducing interventions that can reduce the incidence
and severity of physical activity injuries, fourthly, conducting a
randomized controlled trial [15] to evaluate their effectiveness.

One recommended strategy for preventing pediatric sports
injuries is to incorporate mandatory short breaks into a sports
training regimen. The optimal training regimen suggests limiting
training days to no more than five per week and taking a break
from training for 2 to 4 consecutive months per year, depending
on the specific sport and position within the team [16].

However, most prevention interventions recommended in
literature rely on descriptive studies without considering the
predictive risk factors of injuries identified in correlational or
experimental studies. Risk factors for sports injuries are not only
associated with children's physical development but also with
sport-specific injury risks. Analytical data indicate a relationship
between specific risk factors and injury, allowing for the
degree of sports injuries predictability to be established. This
is a crucial development for the establishment and development
of prevention methods. Medical interventions using tapes or
bandages on injured areas during training can prevent sports
injuries in children and adolescents. This leads to a reduction
in re-injury. In order to develop preventative interventions,
tools or procedures are tested on non-injured athletes and the
resulting reduction in injury risk is recorded [10,16].

While some countries have tried to establish protocols to prevent
childhood injuries, most only include preventive measures for
sports injuries as a subsection within the general block. One
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can find various subsections, including injury prevention during
traffic accidents, on the street, and when communicating with
strangers. However, these do not cater to the needs of children,
parents, coaches, and medical personnel [17].

The significant didactic dilemma of arranging physical
activity for children and adolescents remains. One component
of preventing sports injuries among schoolchildren is the
professional competence of teachers, who must organize
functional motor skills training to enhance physical literacy
among children and adolescents. Students should become
proficient in a wide range of functional motor skills, including
an interest and motivation for physical education, orientation
towards physical fitness goals and levels. There is no question
that curriculum customization is essential to mitigating the high
injury rates experienced by youth in physical education classes.
Inactive students, who are unfamiliar with exercise, possess low
self-efficacy, poor skills, and a lack of physical fitness, are at
risk for PE injuries. Conversely, active students exhibit a greater
tendency to experience recurring old injuries or develop new
ones due to high activity levels that increase injury risks [18,19].

There is a clear divide between the appropriateness of
children and teens for participating in sports. Thus, teaching
physical education becomes a more intricate undertaking
than just arranging classes according to various fitness levels
and students' inclination towards sports injuries. The number
of adolescents diagnosed with physical inactivity disorders is
increasing. They are similar to the adult category of "active
couch potatoes" [20,21].

Adolescents' physical activity during free time does not
guarantee their superiority in functional motor skills in all
situations. In fact, being specialized in one or two sports could
increase the risk of injury in other contexts. Given this, actively
improving motor skills, proper technique, and correcting
maladaptive movement patterns are critical for both active
and inactive adolescents. Sedentary individuals may require
improved flexibility and strengthening exercises to promote
proper movement. For highly active individuals, reducing
compensatory movements resulting from prior injuries can be
beneficial [22].

Children who engage in sports for more hours per week than
their peers, spend over 16 hours weekly in intense training, and
specialize in sports participation require close monitoring for
burnout, overuse, injury, or potential decreased performance
resulting from overtraining. Children and teenagers who
specialize in one sport should incorporate periods of isolated
and focused training to enhance the development of various
motor skills and decrease risk factors for injury [7].

It is crucial to comprehend the significance of protection and
rest and recognize the factors that increase the susceptibility to
injuries. For instance, if low bone density is detected, mandatory
treatment is imperative. Similarly, if biomechanical issues
are observed, unsuitable footwear and training are identified,
necessitating specialized rehabilitation [15,40].

Future research on sports injury prevention in children and
adolescents should focus on these three key areas [16,41].

1. A significant number of severe contact injuries occur during
competitions



2. A high incidence of fractures in young players.

3. The state of maturation and growth spurts also play a role.

According to authors' preliminary estimates, injury prevention
measures can reduce sports injuries attributed to force loads by
less than a third, while injuries associated with overtraining can
be reduced nearly two-fold [13,42].

The prevention of sports injuries in children and adolescents is
important, and foreign measures in this area are intriguing. One
such measure is the nationwide partnership program known as
"RugbySmart", developed to prevent injuries in rugby. Since
2001, this program has facilitated mandatory injury prevention
training for coaches and referees. Much of the guidance provided
by RugbySmart is devoted to preparing players for the physical
challenges of the sport. This includes the level of competency
of the athlete, how best to safely and effectively develop skills
necessary for contact elements of the game, and handling injuries
when they happen. Recognizing and managing concussions is a
crucial part of RugbySmart [1,42]. The program's advances can
be applied to any other sport.

When devising preventative measures, past injuries must be
taken into account. For instance, there is a correlation between
restricted ankle mobility and shoulder damage. In other words,
an ankle injury can heighten the possibility of developing further
shoulder injuries. The biomechanical relationship demonstrated
in baseball players is unequivocally clear. During overhead
throwing, the kinetic chain operates sequentially, with maximal
energy generation occurring in the lower extremities before
being transferred to the shoulder [2,4,43]. Unfortunately, ankle
pathology can impede this chain, resulting in excessive shoulder
loading, albeit necessary for performance optimization. A
previous study suggested that tennis players with shoulder
problems commonly reported a history of ankle ligament sprain
during the history-taking and examination process. As a result,
it is advisable to conduct stability tests on the lower extremities
during the physical examination of patients [17,44].

Athletes diagnosed with Osgood-Schlatter disease often exhibit
low levels of vitamin D, copper, ionized calcium, phosphorus,
zinc, and elevated alkaline phosphatase levels. There is a
reduction in certain amino acids, including lysine, threonine,
glycine, cysteine, arginine, glutamic acid, asparagine, leucine,
glutamine, and ornithine in the blood serum of athletes with
Osgood-Schlatter disease. This reduction should be considered
when creating nutritional support programs for athletes. A
study shows that the measurement of lipid peroxidation product
levels in serum can be a useful screening parameter for Osgood-
Schlatter disease, as these changes correlate with ultrasound and
clinical data [21,45].

In order to establish a comprehensive system of pediatric
traumatological care that encompasses outpatient and emergency
medical care, specialized inpatient care, and rehabilitation
following basic treatment, it is essential to consider existing
trends affecting children between the ages of 0 and 17, in
addition to morbidity indicators. These trends can be utilized
to evaluate expectations for the next several years [22,46,47].

The concept of "sport selection" is often viewed as merely
selecting individuals for sports rather than selecting sports
that are suitable for them. As a result, this notion can be
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dehumanizing and take on an "anti-human" connotation. One
solution is to establish a new subsystem within the worldwide
selection system that permits "eliminated" children to remain in
the realm of physical culture and sport. This involves transferring
children with developed athletic abilities to other sports, thereby
"re-profiling" or "reorienting" them. When implementing such
a system, it is important to consider how a young athlete can
overcome a state of "lack of perspective,”" which is recognized
by those around them. One possible solution to this challenge
is the use of humanitarian technologies that create conditions
for the athlete to independently decide to pursue another sport
[4-9,48].

Preventing muscle injuries and diseases in sports requires
adherence to specific guidelines. During training, physical loads
should not exceed the functional capabilities of a young athlete's
musculoskeletal system. Training loads must correspond to an
athlete's fitness and age to avoid neuromuscular overload and
overwork. Before each training and competition, a thorough
warm-up is necessary. It is important to carry out a warm-up.
In every instance, collaboration between the sports physician
and coach is essential since they are responsible for enhancing
sports technique and preparing for training and competition.
When it comes to the aftermath of incorrect loading, the doctor's
expertise is particularly important in promptly identifying already
known causes of recurring micro-injuries in young athletes
and providing necessary treatment. Irrational training methods
often lead to tendon and ligament overuse. This condition
frequently results in pain and can impede the training of young
athletes. The investigation of diverse forms of pathological
processes that manifest in tendons, peritendinous tissue, and
at sites where tendon fibers are intertwined with periosteum
and bone, alongside examinations of local blood circulation
and ultrastructural changes, has fostered the development of
rational techniques for conservative and surgical treatment
aimed at promptly restoring athletes to their previous athletic
performance levels [19,49].

WHO Growth Standards for children aged 0-5 currently exist
and can be found in AnthroPlus. AnthroPlus includes three
applicable indicators: anthropometric calculator, individual
assessment, and nutritional review. These indicators are part
of the WHO AnthroPlus software for global application of the
2007 WHO Handbook for Growth Monitoring in School-Age
Children and Adolescents [4,50,51]. They can be used to create
preventive interventions that prevent sports injuries in children
and adolescents.

Additionally, electronic medical portals with essential medical
data regarding each athlete's injuries and treatment outcomes
can be utilized. A systematic analysis of the portal data
facilitates prompt response to players' injuries, monitoring of
their treatment and rehabilitation, and the development of injury
prevention programs [5,52].

4. Physical tests and assays.

Japan has amended the School Health and Safety Law
to recognize children's musculoskeletal ailments and treat
them early on, ensuring their healthy development. This is
influenced by the Bone and Joint Japan program, implemented
in 2014 to diagnose musculoskeletal disorders in school-aged



children [23]. Since 2016, Japanese schools have circulated a
survey to parents to detect potential musculoskeletal disorders
in their children, who are subsequently referred for medical
examination.

Although early diagnosis and treatment of musculoskeletal
disorders are essential for healthy development, there is a
scarcity of systematic reports on musculoskeletal examinations
among school-age children [24,25].

Presently, physical fitness tests and musculoskeletal
examinations are performed separately. Active musculoskeletal
physical examination of young athletes during physical
fitness testing can enhance the accuracy of diagnosing motor
dysfunction and facilitate early injury treatment [26].

In addition to the Bone and Joint Japan questionnaire, the
School Health Society questionnaire can also be utilized for
preventing school sports injuries. This serves as a method for
musculoskeletal assessment, which can be carried out effectively
by a school nurse who lacks specialization in orthopedics yet is
constrained by time. The child's parents are able to complete
the questionnaire. The school physician conducts a physical
evaluation to ascertain if any irregularities listed on the survey
are present.

All Japanese elementary and junior high school students
participate in an annual physical fitness assessment, which
is a routine school activity implemented in compliance with
the guidelines established by the Japan Sports Agency. The
gender-based evaluation includes a set of physical indicators,
namely: grip strength (measuring muscular strength), squatting
(measuring muscular endurance), forward trunk bending (aka
sitting trunk bending, measuring flexibility), sidestep (measuring
agility), 20-meter shuttle run (measuring cardiopulmonary
endurance), 50-meter run (measuring instantaneous strength),
standing long jump (measuring instantaneous strength), and
softball throw (measuring instantaneous movement) [26].

In Portugal, researchers can gather data on injury profiles
and levels of sports participation for children using the
LESADO and RAPIL II questionnaires. LESADO is a self-
administered survey that captures information on injury
profiles. Its development was guided by an extensive literature
review, and it was adapted from epidemiological surveys used
in Portuguese sports samples [27,28]. A precise definition of
injury and selected variables was provided, based on current
epidemiological studies, [29,30] and can be found in previous
research [27,28]. A six-month time frame was used, in line with
recommendations from retrospective studies [31].

Biosocial variables were measured using the parent self-
assessment instrument, RAPIL II questionnaire. It is noteworthy
that this method has been executed in substantial epidemiological
investigations conducted in Portugal [32] and provides insights
into the daily physical activity routines of kids and teenagers.

The assessments that incorporate musculoskeletal maturity
measures necessitate the utilization of the Tanner-Whitehouse
IIT (TW3) technique to establish bone age [33]. A forecast from
radiographs of the left palm and wrist is employed to this end [34].

5. Sport-related traumatic brain injuries in children.

Children and teenagers are exposed to a high risk of concussion
while taking part in sports. Because each concussion in children
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and adolescents presents a unique spectrum and severity of
symptoms, it is necessary to provide individualized treatment
aimed at reducing physical and cognitive activity rather than
necessarily eliminating it. The return to activity and/or sport
is accomplished through a step-by-step program assessing
symptom recurrence. Understanding the duration of symptoms
and complications is crucial for the treating physician to
determine the appropriate timing for specialist referral. More
research is necessary to diagnose and treat sports-related
concussions in children and adolescents [35,36].

Previous studies on the prevention of concussions in sports
and recreation-related traumatic brain injuries (SRR-TBIS)
have primarily concentrated on the efficacy of sports protective
equipment such as helmets and mouthguards in soccer and ice
hockey [37].

Strategies to prevent sports-related concussions include
changing the competitive mindset, educating athletes
about concussions, modeling and reinforcing safe play.
Recommendations for prevention also encompass ensuring that
children adhere to safety regulations during practice by wearing
appropriate protective gear at all times. Additionally, if an
athlete exhibits symptoms suggesting a concussion, they should
be suspended from play and not return until medically cleared.
Children need extended recovery times and more cautious
treatment methods [38].

Additionally, parents and educators should encourage
unrestricted playtime to enhance their motor skill development
during their formative years, potentially decreasing the
likelihood of injury during adolescence. Encouraging youth to
participate in different sports during their formative years can
positively impact their motor skill development and help them
identify sports they enjoy. It is recommended to follow a defined
training algorithm when engaging in any sport [39].

Conclusion.

Thus, the medico-social aspects of preventing sports injuries in
children and adolescents involve utilizing physical fitness tests
in conjunction with school screenings for timely detection of
musculoskeletal disorders. Furthermore, an evaluation utilizing
musculoskeletal disorder screening and physical fitness testing
is a viable tool for detecting early stages of musculoskeletal
disorders. Children should participate in a variety of sports
according to their ability and interests to fully benefit from
sport's physical, psychological, and social advantages. It is
thus advised to vary sport participation levels, avoiding early
specialization in one sport. Early sport specialization before
adulthood may result in a lack of age-appropriate athletic
abilities among children, particularly when they do not engage
in as much unstructured free play as their peers. Without the
chance to participate in various sports, children may not fully
develop neuromuscular structures that can safeguard against
injury. To avoid sports specialization, there are several
alternative solutions, such as a range of options for developing
motor skills in adulthood, in addition to planned integrative
neuromuscular training, that can help to enhance the chances for
success in young athletes. Additional opportunities in physical
education can expose youth to a range of sports, increasing
chances of identifying sports with high potential for success and



enjoyment. It is important for parents, teachers, and coaches to
support all prevention activities.
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PE3IOME

MEJUKO-COLIUMAJIBHBIE ACIIEKTBI
MPOPUITAKTUKHA CITIOPTUBHOI'O TPABMATU3MA
CPEJM JETEHN U IOJIPOCTKOB
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A.B?, T'enepanoBa F0.A% Kaka6amxze I.M? BokxoBa J.A%
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"Tocyoapcmesennoe b1002icemuoe yupedcoenue
30pasooxpanenus «/lemckas eopoockas noauxaunuxa Nel30»
Henapmamenma 30pasooxpanenus 2opoda Mockaui.

Meouyuncxkuit  uncmumym, ©@IAOY BO «Poccuiickuil
Yuueepcumem [pyocoor Hapoooe um. Ilampuca JlymymoOory
(PY/IH).

CrnopTHBHBIE TpaBMbl y [JETCH W MOAPOCTKOB darle
OIPaHMYMBAIOTCS JIETKUMH yIIHOAMH ¥ PACTSDKCHUSMH.
JIro0oit BUA cIOpTa MOXKET MPHUBECTH K TPaBMaM OIOPHO-
JIBUTATENbHOrO ammaparta. CienoBare/ibHO, MPH OKa3aHHU
MEJUIMHCKONH TOMOIIM TaKUM MAIMEHTaM BpPa4d JIOJDKHBI
o0manaTh COOTBETCTBYOIUMH KBaTH()UKAIIMOHHBIMU
3HAHUSMH W HABBIKAMH, YUYHUTHIBATh KOHKPETHBINA XapakTep
U JIOKAIM3AIMI0 TPaBM B KaXIOM BUje cropra. [IporpamMmsi
TPCHUPOBOK H  CTAHJAPTHl IMPOU3BOJAMTEIEHOCTH  FOHBIX
CIOPTCMECHOB JIOJDKHBI YYHUTBHIBATH OHOJOTMYCCKHI BO3PacT
YYaCTHUKOB, a TaKKe MX (U3MUECKYIO0 U IICHXOJOTHYECKYIO
HE3pEeNIOCTh B OOJNBINCH CTEMEHHW, YeM WX XPOHOJIOTUYCCKHUU
Bo3pacT. UToObI n30eXaTh Cephe3HBIX MOBPEXKICHUNA OIMOPHO-
JIBUTATEJILHOTO alIapaTa Mpy 3aHsITHH JETCKUM 1 IOHOIIECKIM
CTIIOPTOM, HEOOXOJIMMEI TITyOOKHE 3HAHHS PAa3THIHBIX aCTICKTOB
TPEHHUPOBOK, BKIIIOYAs MPOJOJIKHTEIBHOCTh, HHTCHCHBHOCTb,
YacTOTY U BOCCTaHOBJIeHHE. TpaBMa SIBISETCS HEOThEMIIEMbIM
PUCKOM TIpH 3aHATHUAX CIOPTOM W, B OIPCACICHHON
CTCNICHH, JOJ/DKHA  pPAcCMaTPUBAThCS KAk  HEHM30CKHAs
IiaTa BBICOKOMHTEHCUBHBIX CIIOPTHBHBIX TPEHHPOBOK U
COPCBHOBAHMIA I JOCTHXKCHHS pe3yibraTa. TeM He MeEHee,
TPEHEPHl U POJUTEIM MOI'YT MUHHMH3HPOBATH PHUCK TPaBM,
obecrieunBast MPaBUIbHBIA BHIOOP CIIOPTUBHBIX MEPOMPHSTHIA,
HCTOJB3ys COOTBETCTBYMOIee 00OpymOBaHUE, COOIrONas
MpaBHJIa, UCIOJIb3Ysl OC30MAaCHbBIC YCIIOBUS UTPHI K 00eCIICUnBast
HA/UIeXKAIIMA HAA30p. XOTS TPaBMbl Y FOHBIX CIOPTCMEHOB
OBIBAIOT YCTOWYHMBEIMH, Ba)XHO COAaHCHPOBATh HETaTHBHBIC
MTOCJICACTBHUS CIIOPTUBHBIX TPABM CO MHOTHMH COIIMATIbHBIMH,
MCUXOJIOTUYECKUMU ¥ MEJMIUHCKUMH T[PEUMYILECTBAMH,
KOTOpBIE MPUHOCHUT CePhe3Has MPUBEPKEHHOCTH CIIOPTY.

KiroueBbie ciioBa: TecT GU3MICCKON aKTHBHOCTH, AETCKUH
TpaBMAaTU3M, CIIOPTHBHEBIN TPaBMAaTH3M, IOHBIC CIIOPTCMCHEI,
AHKETHPOBAHUC
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