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Peztome. Taokuxom maxcaou: Typau cnopm myprapu Ouian wy2yiiaHy8uu éa mypiu cmaxicea 32a 6yiean cnopm-
Yy aéniapnuHe 20pMOHAN XOAAMUHU 6aX0naul Xamoa JCUCMOHUL IOKIAMATAPHUNHE DERPOOYKIMUE 84 CIPECC 20PMOHIAPU
oapascacuea mavcupunu anukiaw. Mamepuannap éa ycyinap: dcmemux, YUOAMIULUK, KVY 8a JCAMOABUL CNOPM Myp/id-
pu bunan wyeyinanysuu 240 nagap (15-40 éwr) cnopmuu aén uwmupoxuda Ky3amye Ko20pma maoKuKomu ymrazuiou.
Hwmupoxuunap cnopm mypu éa maweyrom cmadicuea kypa (<5 tun, 5-10 tun, >10 iun) eypyxnapea asxcpamuiou. Pon-
aukynsap gazanune spma 6ockuuuda (xaus yuxnunune 3-5-xynnapu) FSG, LG, acmpaduon, mecmocmepon ea xopmu3zon
oapascanapu maxaun 3munou. Cmamucmux axamusmuunuk P<0,05 da beneunanou. Hamuowcanap: I'ypyxnap ypmacuoa
2OPMOHAAP Oapajcacuda cmamucmux xcuxamoarn axamusmau gapkrap anuxaanou (p<0,05). FSG, LG, sacmpaduon sa
MEeCMOCMePOHHUHe 3H2 NAcCm  0apaxcanapu 3CMemux Cchnopm mypaapu Ounan wyeyilaHyguu CRopmyulapod,
MEeCmOCMepoH 8a ICMPAOUOTHUHS IHE I0OKOPU KYPCAMKUWIAPY ICA KYY CROPM MYPAAPU GaAKWLLAPU OPACUOd Kailo SMuiou.
Kopmuszon odapaosicacu scmemux cnopm mypu 8axuinapuoa sHe 0KOpU 6da Kyd CHOpm Mypiapu OulaH wygyiianysyu
cnopmuunapoa sHe nacm 6yaub, 06y KIAMAIApea MOCIAUUWHUHE MYPIU MEXAHUSMIAPUHY KYPCAmuuu MymKun. Xynoca:
Typau cnopm mypaapu cnopmyu aéuiapuune 20pMOHAT MYBO3AHAMULA CE3UNAPAU MABCUP Kypcamaou. dcmemux cnopm
mypaapu 10K0pu pusuoI02uK cmpecc 8a penpooyKmue oOpMOHAAP 0apadcacunune nacatuuwu ounan o6osiux oOyica, Ky
MAUWKIAPU MECMOCMEPOH 84 ICMPAOUOL MUKOOPUHUHS opmuwiuea oaubd keraou. Kopmuzon oapascacu scmemux cnopm
Mypu 8aKUIIAPUOA dHE I0KOPU 8a KYyY CHOPM MYpAapu OULaH WYYINAKY84U CROPpMYUIapoa sHe nacm 6yaub, Oy woxiama-
Japea MOCIAUUWHUNE MYPAU MEXAHUBMAAPUHY Kypcamuwu mymxun. Xynoca. Typau cnopm mypaapu cnopmuu aéinap-
HUHZ 20PMOHAT MYBO3AHAMULA CE3UNAPTU MABLCUP KVPCAMAOU.

Kanum cyznap: cnopmuu aénnap, 20pMOHANL MY80O3AHAM, CROPM (YU3UONOLUSLCU, IHOOKDUH MOCLAULYS.

Abstract. Objective: This study aimed to assess the hormonal status of female athletes across different sports disci-
plines and training durations, evaluating the impact of various physical loads on reproductive and stress hormone levels.
Methods: An observational cohort study was conducted, including 240 female athletes (aged 15-40 years) from aesthetic,
endurance, strength, and team sports. Participants were grouped based on sports discipline and training experience (<5
years, 5-10 years, >10 years). Blood samples were collected in the early follicular phase (days 3-5), and hormone levels
(FSH, LH, estradiol, testosterone, cortisol) were analyzed. Statistical significance was set at p<0.05. Results: Statistically
significant differences (p<0.05) were observed in hormone levels among the groups. Aesthetic sports athletes had the low-
est FSH, LH, estradiol, and testosterone levels, along with the highest cortisol levels, suggesting increased physiological
stress. Strength athletes exhibited the highest testosterone and estradiol levels, indicating an adaptive response to high-
intensity training. Endurance and team sports athletes showed intermediate hormone levels. Conclusion: The study con-
firmed that different sports disciplines significantly affect the hormonal status of female athletes. Aesthetic sports were
associated with higher physiological stress and lower reproductive hormone levels, while strength sports promoted higher
testosterone and estradiol concentrations.

Keywords: Female athletes, Hormonal balance, Sports physiology, Endocrine adaptation.

Introduction. Sports activity has a significant im-
pact on the hormonal balance of the body, particularly in
women engaged in professional sports. Various types of
physical exercise can affect the endocrine system in differ-
ent ways, influencing the levels of reproductive hormones
and stress markers. This is especially relevant for female
athletes exposed to high physical and psycho-emotional

stress, which may lead to alterations in the functioning of
the hypothalamic-pituitary-ovarian axis [1,2,6]. At present,
the study of hormonal status in female athletes across dif-
ferent sports disciplines is gaining relevance due to the
increasing number of women in professional sports and the
need to develop recommendations for their physical train-
ing and recovery [3,4,5].
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Existing scientific data suggest that physical activi-
ty can have both beneficial and adverse effects on the re-
productive health of female athletes. For example, intense
training combined with low body fat levels can lead to a
reduction in estradiol and other hormone levels, increasing
the risk of menstrual irregularities and reduced fertility.
Different types of sports impose specific physical de-
mands, which may result in varying hormonal responses
[2,7,8,9]. However, there is currently insufficient data to
conduct a comprehensive comparison of the hormonal pro-
files of athletes from different disciplines.

Objective of the Study. To determine the charac-
teristics of the hormonal status of female athletes depend-
ing on the type of sport and the duration of training, as-
sessing the degree of influence of various physical loads on
the levels of reproductive and stress hormones.

Materials and Methods. The study was designed
as an observational cohort study and included both cross-
sectional and longitudinal analyses.

The study was conducted at the Republican Special-
ized Scientific and Practical Center of Sports Medicine. A
total of 240 female athletes aged 15-40 years, who train at
least three times per week and participate in official com-
petitions, were included in the study.

Inclusion criteria:

Engagement in sports at a professional or high ama-
teur level.

Absence of chronic diseases that could affect repro-
ductive health.

Stable training regimen.

Exclusion criteria:

Diagnosed endocrine and gynecological disorders
(e.g., polycystic ovary syndrome, endometriosis).

Use of hormonal therapy.

History of severe injuries or surgical interventions
affecting hormonal status.

All participants were categorized based on their
sports discipline and training experience. By sports disci-
pline, they were divided into four groups:

Aesthetic sports (gymnastics, figure skating, rhyth-
mic gymnastics, dance).

Endurance sports (long-distance running, swim-
ming, cycling, triathlon).

Strength  sports
CrossFit).

Team sports (basketball, volleyball, football, hand-

(weightlifting,  powerlifting,

By training experience, participants were classified
into three subgroups:

< 5 years of experience (n = 80).

5-10 years of experience (n = 80).

> 10 years of experience (n = 80).

Laboratory Analysis. Blood samples were collected
in the morning (between 7:00 and 9:00 AM) on days 3-5
of the menstrual cycle under fasting conditions. The fol-
lowing hormone levels were assessed: Follicle-stimulating
hormone (FSH), Luteinizing hormone (LH), Estradiol
(E2), Testosterone (total and free), Cortisol (morning level
and circadian rhythm).

Statistical Analysis. Data analysis was performed
using SPSS 26.0 and R 4.2. Descriptive statistics included
mean values (M) and standard deviation (SD). Differences
were considered statistically significant at p < 0.05.

Ethical Considerations. The study was approved by
the Local Ethics Committee, and all participants provided
informed consent. All procedures complied with bioethical
standards and were conducted in strict accordance with the
principles of voluntary participation.

Results. Analysis of FSH and LH levels revealed
statistically significant differences among the groups of
female athletes (p < 0.05). The lowest FSH and LH levels
were observed in athletes from aesthetic sports, whereas
the highest values were recorded in strength sports athletes.
Endurance and team sports occupied an intermediate posi-
tion, with no significant differences between these two
groups (Table 1).

The lowest estradiol levels were observed in ath-
letes from aesthetic sports, while the highest values were
recorded in strength sports. The differences among all
groups were statistically significant (p<0,05). Athletes in
team and endurance sports had intermediate estradiol lev-
els, which were also significantly higher than those in aes-
thetic sports.

Testosterone and cortisol concentrations also varied
among the groups. Strength athletes had the highest testos-
terone levels, which were significantly higher than in all
other groups (p<0,05), while the lowest values were rec-
orded in aesthetic sports athletes.

Endurance and team sports athletes showed inter-
mediate testosterone levels. Regarding cortisol, a physio-
logical stress marker, the highest levels were found in aes-
thetic sports athletes, whereas strength athletes had the
lowest cortisol levels (p<0,05). This suggests that aesthetic

ball). sports may be associated with higher chronic stress levels.
Table 1. Hormonal status of female athletes by sport type

Sport Type FSH (mIU/mL) | LH (miu/mL) Estradiol Testosterone

(n=60) (pg/mL) (nmol/L)
Aesthetic (n=60) 5,8£1,3 4,9+1,1 32,144,5 1,2+0,3 680+105
Endurance (n=60) 6,2+1,5 5,3+1,2 35,4+5,0 1,4+0,4 640+98
Strength (n=60) 6,9+1,4 6,0+1,3 41,3+4,7 2,340,5 560+87
Team (n=60) 6,5+1,3 5,7+1,2 38,6+5,2 1,7+0,4 590+92
p p p P

Aesthetic / Endurance <0,05 <0,05 <0,05 <0,05 <0,05
Aesthetic / Strength <0,05 <0,05 <0,05 <0,05 <0,05
Strength / Endurance <0,05 <0,05 <0,05 <0,05 <0,05
Aesthetic / Team <0,05 <0,05 <0,05 <0,05 <0,05
Strength / Team 0,071 0,053 <0,05 <0,05 0,920
Endurance / Team 0,135 0,103 <0,05 <0,05 <0,05
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Discussion. The results confirm that the type of
physical activity significantly influences the hormonal sta-
tus of female athletes. The most pronounced differences
were found in FSH and LH levels, which were lowest in
aesthetic sports athletes and highest in strength sports ath-
letes. This may be related to training characteristics: high-
intensity exercise combined with strict body weight control
in aesthetic sports may lead to reduced gonadotropin secre-
tion, potentially increasing the risk of menstrual dysfunc-
tion. Significant differences were also observed in estradiol
levels, which were lowest in aesthetic sports athletes and
highest in strength sports athletes. Low estradiol levels in
gymnasts and figure skaters may indicate an energy deficit,
which is common in these sports. Conversely, the higher
estradiol levels in strength athletes may be due to increased
androgen secretion and peripheral aromatization into es-
trogens, a known physiological adaptation to strength
training. Testosterone analysis revealed that the highest
levels were observed in strength sports athletes, whereas
the lowest levels were found in aesthetic sports athletes.
This highlights the role of testosterone in muscle mass de-
velopment and strength performance, which is crucial for
anaerobic-demanding sports. At the same time, higher cor-
tisol levels in aesthetic sports athletes compared to other
groups suggest that chronic stress may be caused by both
intense physical training and strict body weight and ap-
pearance requirements. These findings underscore the im-
portance of an individualized approach to training and re-
covery strategies for female athletes. Optimizing nutrition,
monitoring training loads, and regularly assessing hormo-
nal status can help reduce the risk of endocrine dysfunction
and support reproductive health.

Conclusion. This study confirmed that specific
physical demands in different sports significantly impact
the hormonal balance of female athletes. Lower FSH, LH,
and estradiol levels in aesthetic sports athletes may indi-
cate a risk of hypoestrogenism and menstrual disturbances,
whereas higher testosterone and estradiol levels in strength
athletes reflect physiological adaptations to intense train-
ing. These findings highlight the necessity for hormonal
monitoring and sport-specific training approaches to main-
tain optimal endocrine and reproductive health in female
athletes.
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DAKTOPBI, B/IHAIOLIUE HA 'OPMOHA/IbBHOE
COCTOAHHE CIIOPTCMEHOK
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Pestome. Llenv uccnedosanus. Oyenums 2opmo-
HANbHLIUL CMamyc CNOPMCMEHOK pPA3IUYHbIX CHOPINMUGHBIX
OUCYUNTUH U CIMAICA 3AHAMULL, GbISIGUMb CTNENeHb GIUHUS
Quzuveckux Hacpy3oK Ha YPOGeHb PEenpoOYKMUGHBIX U
cmpeccosbix 20pmoHo8. Mamepuanvt u memoowt. IIpoge-
0eHo 00cepsayuoHHoe KO2OpmHOe UCCLedo8aHue ¢ yud-
cmuem 240 cnopmcmenok (15—40 nem), 3anumarowuxcs
ICmMemuyecKuMu, BGbIHOCIUBOCIHBIMU, CULOBbIMU U KO-
MAHOHBIMU udamu cnopma. Yyacmuuyvl 061U pazoeneHul
1O CHOPMUBHOU OUCYUNIUHE U CIAXCY 3aHamull (<5 nem,
5-10 nem, >10 nem). Ananuzuposanucev yposuu @CI, JII,
acmpaouonda, mecmocmepoHd U KOPMU3Z0IA 8 DAHHION
Gonnuxynspuyro gazy (3-5 denv yuxna). Cmamucmuuye-
ckas sHauyumocms ycmanosiena npu p<0,05. Pezyroma-
mbl. Bolsgnenvl cmamucmuuecky 3HauuMvie pa3iuUdusl
[©<0,05) 6 yposusax 2opmoHos medxncoy epynnamu. Munu-
manvuwie yposuu DCI, JIT, acmpaduoaa u mecmocmepona
OOHApYJICEHbL Yy CHOPMCMEHOK — ICMEMUYecKux 6uoos
cnopma, moeda Kaxk MAaKCUMATbHble NOKA3Amenu mecmo-
CMEPOoHA U ICMPaoUoa 3apecucmpuposanvl y cnopmeme-
HOK CUNOBBIX OUCYUNIUH. YPoseHb Kopmu3oaa ovil Haubo-
Jlee 8bICOKUM Y NPe0CmagumenbHuY 3CMemuideckux Oucyu-
NAUH U Haubolee HUKUM ) CUNLOBBIX CNOPHICMEHOK, YO
MOdACEM CEUOEMENbCBOBAMb O PA3TUYHBIX MEXAHUZMAX
adanmayuu K Haepyskam. 3axmouenue. Paznuunvle 6uov
Cnopma oKa3vl8alom 3HAYUMOe BIUAHUE HA 2OPMOHANbHBIU
bananc cnopmcemeHox. dcmemudecKue 6U0bl CHOpma C6si-
3aHbl ¢ OoNee BbICOKUM QPUIUONOSUYECKUM CMPeccoM U
CHUJICEHUEM YPOBHEl PenpOoOyKMUGHBIX 20PMOHO8, M020d
KaK Cunogvle OUCYUNIUHBL CNOCODCMBYION NOGLIUEHUIO
Mecmocmepora u 3cmpaouond.

Knroueswie cnosa: dicenujunvli-cnopmcmenku, 20p-
MOHANbHBIL OANaHC, QU3UONOUS CHOPMA, IHOOKPUHHAS
aoanmayusi.
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