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In children, 90% of all anemia cases are due to iron deficiency. Iron is an essential element so iron metabolism disorders have negative consequences for health.
Currently, there are no reliable statistical data on the prevalence of iron deficiency in elite young athletes in the Russian Federation (RF). The aim of this study was
to evaluate the prevalence of iron deficiency anemia (IDA) and latent iron deficiency (LID) in young elite athletes. We retrospectively analyzed 802 outpatient records
of members of the Russian national sport teams aged 13-18 (mean age is 15.4 + 2.1 years; 434 (54.1%) girls, 368 (45.9%) boys) in 17 sports, who underwent in-
depth medical examination including clinical blood tests and serum iron level assays. IDA was diagnosed in 43 young elite athletes (5.4% of all examined athletes).
The prevalence of IDA in female adolescents was significantly higher than in male adolescents (8.9% and 1.1%, respectively; p = 0.0001). The prevalence of LID
in game sports was significantly higher compared to the other sports. LID was recorded in 186 athletes (23.2%). LID was less common in cyclic sports and was
not gender dependent. It can be concluded that young elite athletes have a moderate prevalence of IDA (> 5%). However, since LID was diagnosed in 20% of
the athletes, it may be necessary to perform thorough examination for timely screening and correction of iron deficiency in adolescent high performance sports.
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PACNPOCTPAHEHHOCTb XXENE3OAEPULUTHbLIX COCTOAHUN B OETCKO-FOHOLLIECKOM
CMNOPTE BbICLLUNX AOCTUXXEHUN

E. M. Vicaesa'**&, T1. 1. Okopokos'?, /. B. 3a6kuH'*

T ®enepanbHbIi Hay4HO-KIIMHUYECKMIA LEHTP AeTel 1 noapocTkoB PefepanbHoro Meamnko-6ronornieckoro areHTeTea, Mocksa, Poccus

2 HaumoHanbHbI MeguuUMHCKIIA MCCRefoBaTeNbCKnA LIEHTP aHAOKPUHoMorM, Mockea, Poccurst

3 Meayko-610N0rM4ecKnin YyHUBEPCUTET MHHOBALMIA U HEMPepbIBHOIO 0bpasoBaHrs PefepansHoro rocyAapCTBEHHOMO BIOMKETHOMO YYPEXAeHNs «[0CyAapCTBEHHbI
Hay4HbI ueHTp Poccuiickon ®epepaummn — PenepanbHbii MeAUUMHCKUA Broduanyeckuin LeHTp um. A. V. BypHagsHa» PMBA Poccun

4 PrboyYy BO «Poccuiickuin yHmBepeuteT MeauvLmHbl» MinHsgpasa Poccun, Mocksa, Poccus

XKenesonedvumtHas aHemust (XKOA) coctaBnsieT 90% OT BCex aHemmii B iIeTCKOM Bo3pacTe. Puranonormyeckas 3Ha4nMMOCTb xxenesa Ans opraHnsma Yenoseka
BbICOKa, MO3TOMY HapylleHUs ero obmMeHa MOoryT UMeTb HeraTuBHble nocneacTsus. B HacTosiee Bpemsi B Poccuiickon ®enepaunmn (PP) oTcyTCTByIOT
[OCTOBEPHbIE CTATUCTUYECKME AaHHbIE O PACMPOCTPAHEHHOCTU XKENe30AEDULINTHBIX COCTOSHUIA Y SMIUTHBIX FOHbIX CMOPTCMEHOB. Llenbto paboTbl 6bI10 LIEHUTH
pacnpocTpaHeHHocTb KA 1 nateHTHoro aeduumta »xxenesa (JIOK) y oHbIX 3NMTHBIX CropTCMeHOB. [MpoBeAeH PeTPOCNEKTUBHbIN aHann3 802 ambynaTopHbIX
KapT 4N1eHOB COOPHbBIX CNOPTVBHBLIX KOMaH P® B Bo3pacTe 13-18 neT (cpegHuin BodpacT — 15,4 + 2,1 neT; 434 (54,1%) neBo4kn, 368 (45,9%) — ManbHmKoB)
no 17 Bugam crnopra, npoLlealnx yriybneHHoe MeouUMHCKOe obCcnefioBaHve, B TOM YMCe UCCNeLoBaHVE OOLLEKIIMHUYECKOrO aHanmn3a KpoBU 1 YPOBHSI
CbIBOPOTO4HOIO Xenesa. XKOA anarHocTnposaHa y 43 oHbIX 3IMTHBIX CMOPTCMEHOB, YTO COCTaBwno 5,4% obcnenoBaHHbIx. HacToTa BbisneHus KA y oeByLlex
CTaTUCTUHECKM 3HAYVMO MPEBbILLAET TakoBYHO Yy toHowen (8,9% v 1,1% cooTseTcTBeHHO; p = 0,0001). PacnpoctpaHeHHoCTb KA B MrpoBbIxX BUAax cnopra
CTaTUCTUHECKN 3HA4MO BbiLLE MO CPaBHEHWIO ¢ Apyrumun rpynnamm cnopta. JIIK sadukcmposaHd y 186 cnoptemeHos (23,2%). JIIPK pexke BcTpedaeTcs
y NpeAcTaBuTenen LIMKNMYECKNX BUAOB CNopTa U He UMEET reHAepHbIX OCOOEHHOCTEN. BbiBOAbI: Y IOHbIX SUTHBIX CMOPTCMEHOB OTMEYaeTCst yMepeHHas
pacnpocTpaHeHHoCTb XKIA (> 5%). OfHako y kaxxaoro nsatoro atnerta Boigsnsercsa J1IIPK, 4To ctaBut BONPOC 0 HEOOX0AMMOCTH TLLATENbHOrO 06CnefoBaHs
[Ns1 CBOEBPEMEHHOMO CKPUHMHIA 1 KOPPEKLINN XKENE30AEDULIMTHBIX COCTOSIHUIA B ETCKO-FOHOLLECKOM CMOPTE BbICLLMX AOCTVXKEHNIA.
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Iron deficiency remains the most common nutrient deficiency
in the world [1]. The occurrence of iron deficiency is associated
with impaired intake and absorption or increased loss of iron,
and is characterized by microcytosis and hypochromic anemia
[2]. Iron is an essential trace element participating in enzymatic
systems and providing redox homeostasis of the body, as well
as an important component of proteins involved in aerobic
metabolism [3]. In athletes, iron metabolism disorders can have
negative consequences such as reduced physical performance,
limited recovery opportunities, and decreased tone of skeletal
muscles [4, 5]. Currently, there are no reliable statistical data on
the prevalence of iron deficiency in young elite athletes in the
Russian Federation (RF).

The aim of this study was to estimate the prevalence of
iron deficiency anemia and latent iron deficiency in young highly
qualified athletes in the Russian Federation.

METHODS

A retrospective single-center uncontrolled study included
young athletes of sports teams of the Russian Federation
who underwent in-depth medical examination at the Federal
Scientific and Clinical Center for Children and Adolescents of
the Federal Medical and Biological Agency of Russia (Moscow,
Russia) within 2019-2022 period.

Inclusion criteria: age up to 18 years; absence of therapy
with iron preparations for three months before the study.

Exclusion criteria: presence of chronic blood diseases.

All young athletes were examined once for complete
blood count and serum iron level. The complete blood count
was performed using a Sysmex XN-350 hematology analyzer
(Sysmex Corporaition; Japan) with determination of hemoglobin
level. Blood biochemical analysis including serum iron level
was performed using Indiko Plus Automatic Clinical Chemistry
Analyzer (Thermo Fisher Scientific; USA). Iron deficiency
anemia (IDA) was diagnosed when hemoglobin level decreased
to values <120 g/L for female adolescents and 130 g/L for male
adolescents in combination with a decrease in serum iron level
to values <10.7 pymol/L [6]. Latent iron deficiency (LID) was
diagnosed when serum iron levels dropped to <10.7 umol/L [6].

Depending on main patterns of competitive and training
activities, all the athlets were divided into six groups: game, cyclic,
complex coordination, endurance, combat and multi sports.

RESULTS

A total of 802 young athletes (368 male adolescents (45.9%),
434 female adolescents (54.1%)) aged 13-18 years (mean age
15.4 + 2.1 years) in 17 sports were included in the study. IDA
was diagnosed in 43 young elite athletes (5.4%) (see Table).
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In female adolescents, the prevalence of IDA was higher as
compared to male adolescents (8.9% and 1.1%, respectively;
p =0.0001). The prevalence of IDA in game sports was statistically
significantly higher compared to other sports groups (see Table).

LID was diagnosed in 186 athletes (23.1%). LID was
observed to be less common in representatives of cyclic sports.
No gender differences were found in the prevalence of LID in
young highly qualified athletes (20.9% in male adolescents
versus 25.2% in female adolescents; p = 0.237). No adverse
events were recorded during the study.

DISCUSSION

Iron deficiency ranks first among 38 most common human
disorders [7]. In children, the main reasons of iron deficiency
are nutritional iron deficiency, increased body demand for
this trace element due to weight gain and rapid growth,
reduced absorption, helminth infections, iron loss exceeding
physiological levels (blood loss due to bleeding, etc.) [2].
Appearence of iron deficiency in athletes results from intense
physical activity accompanied by increasing iron losses with
urine and through the gastrointestinal tract, as well as dietary
patterns (vegetarian diets, overall reduction in caloric intake in
order to reduce weight, with existing eating disorders) [8].

Iron is a component of certain proteins and enzymes
involved in cellular and systemic aerobic metabolism and redox
homeostasis of the organism [4]. In particular, iron is involved
in transport of cytochromes, iron-seroproteins and oxygen,
and is a component of active centers of redox enzymes [9].
In the human body, vital cellular functions and elimination of
possible cellular damage is maintained by regulation of iron
metabolism including its absorption, transport and deposition
in a nontoxic form [10]. As a catalyst of oxygenation and
hydroxylation reactions, iron is involved in production and
removal of free radicals, in the processes of tissue proliferation
and immune defense as well as development and normal
functions of the brain. [11]. As part of hemoglobin, iron is
involved in oxygen transport; as part of myoglobin it helps to
provide oxygen reserves in muscles; as part of the cytochromes
of the respiratory chain, iron is invoilved in the processes of
aerobic energy formation. Iron metabolism disorders therefore
adversely affect the athletes’ professional performance. [5].

Iron deficiency develops in two stages: LID characterized
by a progressive decrease of storage iron and appearance
of iron-deficient erythropoiesis, and IDA characterized by a
combination of sideropenic and anemic syndromes.

Currently, there are no reliable statistical data on the
prevalence of iron deficiency in elite young athletes in the Russian
Federation. According to foreign studies, the prevalence of iron
deficiency in female athletes varies from 15 to 35%, with 3 to

Table. Prevalence of iron deficiency anemia (IDA) and latent iron deficiency (LID) in highly skilled athletes depending on the type of sports activity

Sports IDA
Combat sports (n = 332) 22.9% (76) 3.6% (12)
Game sports (n= 183) 21.9% (40) 8.2% (15)
Multi-sport athletic events (n = 14) 35.7% (5) -
Endurance sports (n=1) -
Complex coordination sports (n = 237) 25.3% (60) 5.9%(14)
Cyclic sports (n = 35) 14.3% (5) 5.7%(2)
bie= 8'8% p,.,=0.012
o Ppg =" .. =0.034
p,.=0.123 52
36 p,,=0.043
P, =0.037 6
Total: 23.1% (186) 5.4% (43)
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11% in male athletes [4]. Based on our results, IDA in young
highly qualified athletes is observed in 5.4% of cases, and it is
more frequent in female adolescents than in male adolescents.
The obtained data well correlate with general population studies
demonstrating gender differences in the prevalence of anemic
conditions in children [6].

LID is considered to be a functional disorder and accounts
for 70% of all cases of iron deficiency [12]. The analysis of
epidemiological data revealed that the prevalence of LID in
children varies significantly depending on living conditions,
age, nutrition, socioeconomic conditions as well as criteria for
diagnosing iron deficiency. According to epidemiologic studies,
the prevalence of LID in Russia reaches 7.9-31% and is much
more common in girls compared to boys. The most significant
causes of LID are nutritional disorders and bleeding of various
localizations [13]. Our results show that the prevalence of
LID in young athletes is the same as in population on the
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