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Introduction. Professional sports are associated with significant physical and psychological loads, which can impair athletes’ health, increase
anxiety, negatively affect sleep, and ultimately lead to a decline in their quality of life. This may be particularly pronounced in children and
adolescents during periods of active growth and pubertal changes. Assessments covering quality of life and other psychoemotional param-
eters in adolescent athletes are an important diagnostic direction, allowing comprehensive analysis of the health status of young athletes and
adjustment of the effectiveness of therapeutic and diagnostic measures.

Objective. To assess the quality of life, levels of trait and state anxiety, and sleep quality in adolescent athletes of the national teams of the
Russian Federation.

Materials and methods. A cross-sectional single-center study was conducted, involving 203 young athletes (40 males (19.7%) and 163 fe-
males (80.3%) aged 13—18 years (mean age 15.0 [13.0; 17.0] years), who were members of the national teams of the Russian Federation in
13 sports (volleyball, freestyle wrestling, Muay Thai, synchronized swimming, softball, sports acrobatics, artistic gymnastics, dance sports,
taekwondo, wushu, figure skating, field hockey, rhythmic gymnastics). Assessment of quality of life in the children of the study groups was
performed using the Russian version of the Pediatrics Quality of Life Inventory (PedsQL™ 4.0); self-assessment of anxiety levels was per-
formed using the Spielberger-Hanin State-Trait Anxiety Inventory. Assessment of sleep quality and evaluation of insomnia severity were per-
formed using the Insomnia Severity Index (ISl). Statistical data processing was performed using Statistica 10.0 software.

Results. In athletes practicing rhythmic gymnastics (p = 0.001), figure skating (p = 0.008), and softball (o = 0.014), lower values of physical
functioning were observed compared to representatives of other sports. In figure skaters, lower values of emotional (p = 0.005) and role
functioning (p = 0.001) were recorded compared to athletes in other sports. In softball players, lower values of emotional (p = 0.005) and role
functioning (p = 0.001) were recorded compared to athletes in other sports. In figure skaters, the highest levels of trait and state anxiety were
noted (p < 0.05).

Conclusions. Low scores of physical and emotional functioning were identified in athletes practicing figure skating, rhythmic gymnastics,
and softball compared to representatives of other sports, as well as high levels of trait and state anxiety in female figure skaters, which allows
them to be identified as a risk group during screening for quality of life impairments and anxiety levels. Further studies are needed to clarify the
cutoff points of the questionnaires in the context of diagnosing quality of life and assessing trait and state anxiety in adolescent athletes, which
will contribute to early detection of these impairments, improvement of quality-of-life, and reduction of anxiety levels within the framework of
medical and biological support for high-performance sports.
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MOHUTOPUHIT KAHECTBA XXU3H HECOBEPLLUEHHOJIETHUX CMTOPTCMEHOB:
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BBepeHune. MNpodeccrnoHanbHbli COPT CBA3aH C CEPbe3HbIMN (DUSNHECKMMI 1 MCUXONOMMHECKUMIN Harpy3kamu, YTO MOXET yxyALlaTb
3[00POBbE CMNOPTCMEHOB, MOBbILATL TPEBOXXHOCTb, HEFATUBHO CKa3blBaTbCSA HA CHE 1 B UTOre MPUBOANTL K CHVDKEHNIO KAYECTBa VX XKUSHN.
OCOBEHHO 3TO MOXKET MPOABNATLCA Y AeTel 1 NOAPOCTKOB B MEPUOL aKTUBHOIO poCTa 1 nybepTaTHbIX M3MeHeHUN. OueHKa Ka4ecTBa 13-
HW 1 APYMAX NCUXO3MOLIMOHANBHBIX MOKasaTenen y HeCOBEPLLUEHHONETHNX CMOPTCMEHOB SIBSIETCS BaXKHbIM HarnpasieHeM ANarHOCTUKMN,
MO3BONSAOLMM KOMMAEKCHO MPOaHann3npoBaTh COCTOSHE 300P0BbS OHbIX aT/IETOB 1 CKOPPEKTNPOBaTb 9h(EKTUBHOCTL MPOBOANMBIX
Ne4ebHO-ANarHOCTUHECKNX MEPOMPUATUIA.

Llenb. OueHUTb Ka4eCTBO XN3HU, YPOBEHb IMYHOCTHON, CUTYaTUBHOW TPEBOXKHOCTM 1 KAYECTBO CHa HECOBEPLLUEHHONETHMX CMTIOPTCMEHOB
cbopHbIX komaHg Poccuiickon ®enepaumn.

MaTtepuanel u metogbl. [TpoOBEAEHO OAHOMOMEHTHOE OAHOLIEHTPOBOE NCCNed0OBaHNe, B KOTOPOM y4dacTBoBam 203 1OHbIX COpTCMeHa
(40 manb4mkoB (19,7%) n 163 geBo4km (80,3%) B Bo3pacTe 13-18 net (cpenHuin sBodpacT 15,0 [13,0; 17,0] roga)), BXxoasLmx B cocTas COOPHbIX
komMaHg Poccuiickon ®@efepaumn no 13 Bragam crnopTa (Bosiendon, BosbHas 6opbba, Tanckunii 60KC, CUHXPOHHOE MnaBaHne, cohTb0om, cnop-
TUBHas akpobaTnka, CNOPTUBHASA MMMHACTUKA, TaHLbl, TXOKBOHZO, YLy, (UrypPHOE KaTaHne, XOKKEN Ha TpaBe, Xy4OXKeCTBEeHHas TMMHaCTU-
ka). OueHKa Ka4ecTBa »UN3HW Y AeTelt nccnedyemMblx rpynn Obina BbINOHEHA C UCMOMb30BaHNEM PYCCKOWM Bepcum onpocHuka Pediatrics
Quality of Life Inventory (PedsQL™ 4.0), camooLeHKa ypOBHS TPEBOXHOCTU — C MOMOLLbIO ONpocHUKa Cnvnbepra — XaHnHa. OnpegeneHne
Ka4ecTBa CHa 1 OLeHKa TSKeCTN BECCOHHNLbI OCYLLECTBAANIMCH MO ONPOCHUKY MHCOMHMK ISI (Insomnia Severity Index). CtatucTtndeckas
0bpaboTka faHHbIX NpoBefeHa C NPYMEHeHNeM nakeTa NpuKnaaHbIx nporpamm Statistica 10.0.

Pe3ynbTatbl. Y CMOPTCMEHOK, 3aHNMAIOLLIMXCS XYA0XKECTBEHHOW rMMHacTMKoN (o = 0,001), durypHbim kaTaHnem (p = 0,008) n codpTHONOM
(p = 0,014), oTmeuvaroTCa 60nee HU3KMe 3HaYeHNA PU3NHECKOrO (DYHKLMOHMPOBAHWSA MO CPABHEHNIO C MPeACTaBUTENAMM OPYMMX BUOOB
cnopTa. Y hurypucTtok ukenpytotcs bonee H1M3kme 3HaveHus amoLmoHansHoro (p = 0,005) 1 poneBoro dyHKUMoH1poBaHus (o = 0,001)
Mo CpaBHEHMIO CO CMOPTCMEHaMK Apyrnx BUAOB cnopTa. Y npeacTaBuTenbHNUL, copTboNa perncTpupyroTcs 6onee HU3KNE 3HaYEHNSt SMOLIN-
oHanbHOro (p = 0,005) 1 ponesoro MyHKUMoHUpoBaHus (o = 0,001) NO cpaBHEHMIO CO CMOPTCMEHKAMM VHbIX BUAOB CropTa. Y CMOPTCMEHOK,
3aHUMatOLLIMXCSt (PUIYPHBIM KaTaHeM, 0TMevaeTcs Hanbonee BbICOKUIM YPOBEHb NIMYHOCTHOW U CUTYaTUBHOW TPEBOXXHOCTU (p < 0,05).
BbiBoAbl. BbisiBNeHbl HM3KME Mokazatenv (U3nN4ecKoro 1 3MOLMOHANbHOMO (MYHKLUMOHUPOBAHUS Y CMOPTCMEHOK, 3aHUMAatoLMXCs
UrypHbIM KaTaHeMm, Xygo)KeCTBEHHON MMMHACTUKOM 1 COOTOONOM, MO CPaBHEHWIO C MpeacTaBuUTeNbHILAMIN OPYrMX BUAOB CMopTa,
a Tak>ke BbICOKUWIA YPOBEHb IMYHOCTHOW 1 CUTYaTUBHOW TPEBOXHOCTY Y AeBYLLIEK-(DUMYPUCTOK, HYTO NMO3BONSET BbIAENNTL X B Ka4eCTBe
rpynnbl pYcKa Npuy NPOBEAEHUU CKPUHMHIA HapYLLEHWN Ka4ecTBa XXN3HW U YPOBHS TPEBOXKHOCTU. Heobxoanmo npoBeaeHme AonoHu-
TeNbHbIX UCCNeOOBaHU ANS YTOYHEHUS 3HAYEHU OTPE3HbIX TOYEK OMPOCHUKOB B acnekTe OMAarHOCTUKN KavecTBa >KXMU3HU U OLEHKMN
JINYHOCTHOM N CUTYATUBHOW TPEBOXXHOCTU Y HECOBEPLUEHHONETHMX CMOPTCMEHOB, 4TO ByAeT cnocobCcTBOBATb PaHHEMY BbISBNEHWIO
OaHHbIX HAPYLEHWIA, YNyYLIEHNO Ka4eCTBa XN3HN U CHUXKEHWIO YPOBHS TPEBOXXHOCTY B paMKax Meanko-61onornyeckoro obecnedeHns
crnopTa BbICLLUMX AOCTUXKEHUN.

KnioueBble cnoBa: tOHble CMOPTCMEHbI; HECOBEPLUEHHONETHNE CMOPTCMEHbI; KA4YECTBO »KMU3HW; NNYHOCTHAA TPEBOXHOCTL; CUTyaTUBHAs
TPEBOXXHOCTb; COH; MHCOMHUSI; onpocHuK Pediatrics Quality of Life Inventory; PedsQL™ 4.0; onpocHuk Cninbepra — XaHnHa; OnpoCHUK
MHCOMHWY; IS]; Insomnia Severity Index; CnopT BbICLUNX AOCTUXKEHNIA
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INTRODUCTION

Health-related quality of life is understood as the indi-
vidual’'s perception of their position in life in the con-
text of the culture and value systems in which they live,
and in relation to their goals, expectations, standards,
and interests' [1]. Thus, it is a multidimensional cate-
gory encompassing physical, psychological, and social
well-being. Studies show that in athletes engaged in
professional sports, quality-of-life indicators can both
significantly exceed and, under certain circumstances,
fall below population norms [2, 3]. Achieving high re-
sults in modern sports requires intense physical and
psychological loads, increasingly exceeding the adap-
tive capacity of the body [4]. In studies conducted by
foreign researchers, comparisons between adolescent
athletes and their non-athlete peers revealed advantag-
es for athletes in terms of physical functioning, general
health, social functioning, and mental health [5]. This
is consistent with the view that regular physical activ-
ity positively affects the physical component of qual-
ity of life. However, certain factors associated with the
professional nature of sports may also exert a negative
influence on quality of life. For instance, a systematic
review [6] demonstrated that sports injuries, which fre-
quently accompany professional sports activity, nega-
tively correlate with athletes’ quality of life, especially
with life satisfaction (100% of studies showed a nega-
tive association), bodily pain (71.4%), and the physical
component of health (75%).

The study of quality of life in children engaged in
sports is a developing direction of interdisciplinary re-
search in Russian healthcare, since it allows assess-
ment not only of their physical health but also of psy-
chosocial well-being, taking into account the specifics
of sports loads and injury risk [7]. Of particular impor-
tance is the analysis of quality of life in adolescents
(12-18 years) involved in professional sports. The age
of 12-18 years is a critical developmental stage: dur-
ing this period, extensive physiological and psycho-
logical transformations occur, personal interests and
worldview are actively formed, and intensive social
adaptation takes place, including in the school envi-
ronment. At the same time, adolescents face an in-
creasing volume of academic and sports loads, a ris-
ing level of personal responsibility, which, combined
with professional training, creates a particular burden
on the body and psyche. Therefore, quality-of-life as-
sessment in this age range makes it possible to ac-
count for the characteristics of this transitional stage
and identify key factors affecting the well-being of
young professional athletes.

Psychological characteristics of young athletes, re-
duced quality of life, increased anxiety, and sleep dis-
turbances may be components in the development of
relative energy deficiency (RED). This syndrome involves

impairment in multiple physiological processes, such
as metabolism, protein synthesis, and bone remode-
ling; it is accompanied by changes in the reproductive,
immune, endocrine, and cardiovascular systems, as
well as alterations in the psychological sphere [8]. The
key pathophysiological mechanism is low energy avail-
ability — a condition in which, after subtracting the en-
ergy expended on physical exercise, insufficient calo-
ries remain to support normal physiological processes
[9]. A prolonged energy deficit in professional athletes
increases levels of anxiety, irritability, and mood labil-
ity, which causes impaired concentration and reduced
athletic performance; therefore, creating a psychologi-
cally safe environment in elite sport is one of the cur-
rent priorities of modern sports psychology [10]. An
athlete experiencing inadequate (high) anxiety may feel
unprotected, experience feelings of loneliness, isola-
tion, hopelessness in difficult situations, and limitation
in choice, and may find it difficult to assess priorities in
significant life situations. Inadequate anxiety may con-
tribute to the development of psychosomatic disorders
and neuroses. At the same time, an adequate level of
anxiety plays an important role in an athlete’s life, as it
contributes to emotional-volitional regulation, prepares
for stressful loads, and represents a significant internal
factor in the formation of a mature sports personality.

Assessment of quality of life, levels of state and trait
anxiety in adolescent athletes is an important diag-
nostic direction, allowing a comprehensive evaluation
of the health status of young athletes, as well as de-
termination of the effectiveness of the therapeutic and
diagnostic measures performed. However, studies in
the pediatric population of highly qualified athletes are
few and contradictory, which served as the rationale for
conducting this study.

The study purpose was to assess the quality of life,
levels of trait and state anxiety, as well as sleep qual-
ity in adolescent athletes of the national teams of the
Russian Federation.

MATERIALS AND METHODS

A cross-sectional single-center study was conduct-
ed, involving young athletes of the national teams of
the Russian Federation who underwent comprehen-
sive medical examination at the Federal Scientific and
Clinical Center for Children and Adolescents of the
FMBA of Russia. A total of 203 young athletes were
included in the study (40 males (19.7%) and 163 fe-
males (80.3%) aged 13-18 years (mean age 15.0 [13.0;
17.0] years). The participants were members of the
national teams of the Russian Federation in 13 sports
(volleyball, freestyle wrestling, Muay Thai, synchronized
swimming, softball, sports acrobatics, artistic gymnas-
tics, dance sports, taekwondo, wushu, figure skating,
field hockey, rhythmic gymnastics), divided into groups:

' Shevchenko YuL, Novik AA, lonova TI. Guide to Quality of Life Research in Medicine. Moscow: ZAO “OLMA” Media Group; 2007.
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cyclic, team, complex-coordination sports, and com-

bat sports.

Quality of life assessment was performed using
the generic version of the Pediatrics Quality of Life
Inventory (PedsQL™ 4.0 Generic Core Scale) adapted
for research in the pediatric population. The question-
naire has three versions for completion by children in
age categories 5-7, 8-12, and 13-18 years [11] and in-
cludes 23 items grouped into four domains:

e Physical functioning scale (PF) — 8 items assessing
pain and the child’s ability to move (run and walk);

e Emotional functioning scale (EF) — 5 items assess-
ing mood, sleep quality, level of worry, as well as the
severity of fear and sadness;

e Social functioning scale (SF) — 5 items assessing the
respondent’s interaction with other children;

e Role functioning scale — school life (RF) — 5 items
assessing how the child copes with role tasks in the
school environment.

To obtain results for each of the functioning scales,
the arithmetic mean is calculated using the formula:
X=(X1+X2+ ..+ Xn)/n, where X is the final value for
each scale, X1, X2..Xn are the scores obtained after
scaling for each item, and n is the number of items for
each functioning scale. To obtain overall results for psy-
chosocial functioning, the sum of the mean values ob-
tained across all questionnaire scales (physical, emo-
tional, social, and role functioning) is calculated.

A 5-point Likert scale was used to assess the re-
sponses (0 — never, 1 — almost never, 2 — sometimes,
3 — often, 4 — almost always). If more than 50% of re-
sponses were missing, the total score for the scale was
not calculated. Following the recoding procedure (con-
verting raw data into quality-of-life scores), the overall
score is calculated on a 100-point scale; a higher final
value indicates a higher quality of life for the child.

Anxiety assessment. State anxiety is expressed as
tension, agitation, worry, and nervousness and is de-
termined by the situation at a given moment in time.
Trait anxiety is an individual property of perceiving

events as threatening, with a response to them in the
form of an anxiety state.

Anxiety was assessed using the Spielberger—Hanin
State-Trait Anxiety Inventory (STAI), designed for ado-
lescents and consisting of two parts: state anxiety and
trait anxiety [12]. Each part contains 20 short state-
ments; the subject is asked to rate their current state
at the time of the survey on a 4-point scale. As the fi-
nal test result, two values were determined: the sum of
scores for the 20 items related to state anxiety; and the
sum of scores for the 20 items related to trait anxiety.
Results were evaluated separately for trait and state
anxiety. If the patient scored less than 30 points, anxi-
ety was considered low; 30-45 points — moderate;
above 45 points — high.

Sleep quality. To assess sleep quality and evalu-
ate the severity of insomnia, the Insomnia Severity
Index (ISI) questionnaire was used [13]. The question-
naire consists of 7 items. For each item, the respondent
was asked to select the answer that best characterized
their sleep over the past 2 weeks. Each answer was rat-
ed on a scale from 0O to 4. Scores were summed. With
a total score of: 0—7 — no clinically significant insom-
nia; 8—14 — subthreshold insomnia; 15-21 — insomnia
(moderate severity); 22-28 — insomnia (severe).

Statistical data processing was performed using
Statistica 10.0 software (StatSoft Inc.). Since most of
the studied parameters did not have an approximately
normal distribution, all data are presented as median
and interquartile range. Categorical parameters were
described with absolute values and percentages.
Comparison of percentages in the analysis of multi-field
contingency tables was performed using the Pearson
chi-square test. The critical level of significance for dif-
ferences was set at p < 0.05.

RESULTS AND DISCUSSION

According to the questionnaire results, 80% (n = 32)
of male athletes and 58.9% (n = 96) of young female

Table 1. Quality of life indicators in young athletes across different sports groups

Sports aroups Physical Emotional Social Role functioning, | Total
P group functioning, score | functioning, score | functioning, score score score
Cyclic sports (n = 35) 82 70 92 83 327
Team sports (n = 34) 90 65 93 78 325
Complex-coordination
sports (7 = 110) 87 71 92 83 334
Combat sports (n = 24) 89 72 94 78 333
Mean value 87 69 93 80 329

Table prepared by the authors based on their own data

Note. n — number of athletes.
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Figure prepared by the authors based on their own data

Figure skating Other sports

Fig. Quality of life assessment among young athletes in various sports. PF — physical functioning; EF — emotional
functioning; SF — social functioning; RF — role functioning; * — p < 0.05 (statistically significant difference compared

to other sports groups)

athletes rated their health as excellent; 17.5% (n = 7) of
males and 35.8% (n = 58) of females rated their health
as good; 2.5% (n = 1) of male athletes and 4.9% (n = 8)
of female athletes reported a satisfactory health rating;
0.6% (n = 1) of female athletes rated their health as un-
satisfactory.

When assessing quality of life by sports groups, no
statistically significant differences were found (Table 1).
However, among representatives of different sports,
statistically lower values of the physical functioning pa-
rameter were observed in athletes practicing rhythmic
gymnastics (p = 0.001), figure skating (p = 0.008), and
softball (p = 0.014) (Fig.). This may be related to sev-
eral factors: extreme loads from an early age without
adequate recovery, an excessive prevalence of chronic
musculoskeletal injuries (especially of the spine, ankles,
and knees), the prevalence of eating disorders and en-
ergy deficiency, which impairs tissue recovery and re-
duces bone mineral density [14], and early specializa-
tion, which cumulatively increases injury risk [15].

The results of our study indicated that female fig-
ure skaters (p = 0.005) and softball players (p = 0.001)
showed statistically lower values of emotional and role
functioning compared to athletes in other sports. This
is consistent with the findings that female athletes in
sports with high body-shape demands (figure skating,
gymnastics) reported higher levels of eating disorder
symptomatology and poorer body image, correlating
with increased emotional distress [16, 17].

Softball, as a less “feminine” sport (especially in
comparison with figure skating, gymnastics, or dance),
may cause role conflict in female athletes. Some pub-
lications showed that in team sports such as softball,
female athletes often suppress their emotions “for the
team,” which can lead to emotional exhaustion; they
practice self-censorship and emotional control to main-
tain team dynamics, creating additional emotional bur-
den. Female athletes in general face particular difficul-
ties, including higher levels of anxiety and depression,
as well as eating disorders [18].

Table 2. Anxiety levels in young athletes by type of sport

Groups of athletes by type of sport
Anxiety level Rhyth mi((:) Figure skating, % (n) Softball, % (n) Other sports, % (n)
gymnastics, % (n)
(n_ = 44) (n,., = 30) (n,., = 20) (N, = 68)
Low 54.5 (24) 33.3 (10) 50.0 (10) 60.3 (41)
State anxiety | Moderate 38.6 (17) 56.7 (17) 40.0 (8) 32.4 (22)
High 6.8 (9) 10.0 Q) 10.0 (2) 7.4 (5)
Low 34.1 (15) 13.3 (4) 20.0 (4) 50.0 (34)
Trait anxiety | Moderate 52.3 (23) 53.3 (16) 60.0 (12) 41.2 (28)
High 13.6 (6) 33.3 (10y 20.0 (4) 8.8 (6)

Table prepared by the authors based on their own data

Note. n — number of athletes, n

(o < 0.05).

total
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— total number of athletes in the group, * — the differences in indicators are statistically significant
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Table 3. Insomnia levels in young athletes by type of sport

Groups of athletes by type of sport
Categories gyml:ggtt:;r:'?,/o ) Figure skating, % (n) Softball, % (n) | Other sports, % (n)
(nt i = 4’,4) (ntotal = 30) (ntotal = 20) (ntotal = 68)

Normal 86.4 (38) 76.7 (23) 71.4 (15) 88.2 (60)
Subthreshold insomnia 13.6 (6) 23.3 (7) 19 4) 8.8 (6)
Insomnia - - 4.8 (1) 292
Severe sleep disturbance - - - -

Table prepared by the authors based on their own data

Note. p = 0.234; n — number of athletes; n, — total number of athletes in the group; “~” — not identified.

Testing using the Spielberger—-Hanin STAI found
that figure skaters had higher levels of trait and state
anxiety compared to representatives of rhythmic gym-
nastics, softball, and other sports (Table 2). Elevated
trait anxiety directly correlates with the presence of
neurotic conflict and with emotional and nervous
breakdowns [19]. Our results are consistent with data
from other researchers: figure skaters and gymnasts
are characterized by high levels of perfectionism,
which is closely associated with anxiety and the risk
of eating disorders [20]. Girls and young women en-
gaged in these sports are distinguished by excellent
posture, well-developed coordination and flexibility,
and a supple body.

On the other hand, these sports carry potential
threats to the physical and psychological well-being
of young female athletes oriented toward high sports
performance [18]. In a classic study of elite figure skat-
ers, five sources of stress were identified: negative
aspects of competition, negative relationships with
significant people (coaches, parents), demands and
costs of sport, personal factors (internal conflicts), and
traumatic experience [21]. Similar studies conducted
later [22] confirmed the findings of the authors [21]. It
was shown that participation in aesthetic sports during
adolescence is associated with worse health outcomes
in adulthood, including psychological well-being [22].

Sleep is one of the most important, yet often under-
estimated, components in athlete preparation. Scientific
research over recent decades has convincingly dem-
onstrated that sleep quality and duration have a direct
impact on physical performance, cognitive functions,
post-exercise recovery, injury risk, and overall mental
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