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ABSTRACT. Introduction. In the child population around the world, there is an increase in the prevalence of
malnutrition, which has a negative impact on the physical development, functionality and physical performance
of the growing organism. The purpose of the study is to identify the relationship between nutritional status and
physical fitness of preschool children when performing the GTO complex. Materials and methods. The study
involved 3,249 pupils of children’s educational organizations in St. Petersburg aged 6.5 to 7.5 years. The study
included somatometry (standing height and body weight) and performance of stage | exercises of the “VFSK GT0"
(running at a distance of 30 m; shuttle running 3x10 m; standing long jump with a push with two legs and throwing
a tennis ball at a target). The assessment of nutritional status was carried out in accordance with the standards
of the WHO Growth Reference 2007. Results. 1t was revealed that 10.9% of study participants were underweight,
and 24.0% were overweight and obese. Preschoolers, having fulfilled the standards of the “golden” badge, showed
good development of speed qualities of physical fitness (distance running — 79.1% boys and 80.3% girls) and
satisfactory formation of speed-strength indicators (jumping — 57.4% boys and 64 .5% girls; p=0.0004). Children
are less prepared for motor coordination tests: 41.9% of boys and 62.5% of girls received a “golden” badge for
throwing a ball at a target (p=0.0000); for shuttle running — 31.2% of boys and 64.5% of girls (p=0.0000). In all
tests, children with a harmonious ratio of height and body weight are more successful, more often showing a
valid result. Peers with obesity and malnutrition were less likely to perform well on tasks. Conclusion. Thus, the
physical qualities of preschool children have great variability depending on gender and nutritional status, which
must be taken into account when conducting physical education classes.
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PE3IOME. Beegenne. B petckoit nonynsunm Bo BCEM MUpe OTMeyaeTcs pocT pacnpoCcTpaHeHHOCTW Henon-
HOLLEHHOr0 NUTaHUS, KOTOPOe OKa3blBaeT HeraTUBHOE BANUSHUE Ha Gu3nyeckoe pa3BuTue, GYHKLMOHANbHbIE
BO3MOXHOCTW W (pU3MUYeCKyto paboTOCMOCO6HOCTb pacTyLero opraHuama. Ljesp uccnegoBaHns — BbiBUTD
B3aWMOCBSI3b HYTPUTUBHOIO cTaTyca U hu3n4eckon NoAroTOBAEHHOCTH AeTell JOLKOIbHOIO BO3pacTa npy Bbl-
nonHenun komnnekca 'TO. Marepuanbi u MeTogbl. B uccnefoBaHum yyactsoBanum 3249 BoCnNMTaHHUKOB AETCKUX
obpasoBaTenbHbIXx opraHusaumii CankT-lMeTtep6ypra B Bo3pacte oT 6,5 go 7,5 net. MccnepoBaHue BKAKOYaNo
coMaToOMeTpuio (POCT CTOA U BEC TeNa) U BbIMOMHEHME ynpaxHeHuit | ctynenun «BOCK I'TO» (6er Ha guctaHumio
30 M; yenHOYHbIN 6er 3x10 M; NPLIKOK B AJIMHY C MeCTa TOJTYKOM [iBYMSl HOrami U MeTaHue TEHHUCHOTo Msiva
B Lenb). OLeHKa HYTPUTMBHOTO cTaTyca NpoBefeHa B COOTBETCTBMU co cTaHAapTamm WHO Growth Reference
2007. Pe3ynbTatel. BoisiBneHo, yto 10,9% yyacTHUKOB uccnefoBaHust umetoT geduumnt Beca, a 24,0% — usbbl-
TOYHYH Maccy Tena u oxxupeHue. LowKonbHUKM, BbINOAHMB HOPMATUBbI «30/10TOF0» 3Ha4Ka, MOKa3anm xopollee
pa3BUTME CKOPOCTHbIX KayecTB (pu3nyeckoii nogrotoBneHHocTH (6er Ha aucTaHuuo — 79,1% Manbyukos u
80,3% neBOYEK) M YL,0BNETBOPUTENbHOE (HOPMUPOBaHNE CKOPOCTHO-CUNOBbIX NokasaTteneii (NMpbkkn — 57,4%
Manbuuku u 64,5% pesouku; p=0,0004). Xyxe AeTH NOATOTOBNEHbI K UCMbITAHUAM Ha KOOPAUHALUIO LBUXKeE-
HWiA: «30N0TOM» 3HAYOK MONYYMIN 3a METaHWe MaYa B Lenb 41,9% ManbyukoB 1 62,5% aesoyek (p=0,0000); 3a
yenHouHbli 6er — 31,2% ManbunkoB 1 64,5% fesoyek (p=0,0000). Bo Bcex UCMbITaHUSAX AETH C TAPMOHUYHBIM
COOTHOLUEHMEM pOCTa M Macchl Tena 6osiee yCnewHbl, Yale NoKasbiBas 3a4eTHbI pe3ynbTaT. CBEPCTHUKY C
OXMPEHUEM M HEAOCTAaTOYHOCTbIO MUTAHUSA PEXEe CMpaBASAUCH C 3afaHusMU. 3akmoyeHne. Takum o6pasom,
pun3nyeckne KayecTBa y LOWKONbHUKOB MMEIOT 60/bLUYI0 BapUaTUBHOCTb B 3aBUCMMOCTU OT NOJIOBOI NPUHAA-
NEXHOCTM 1 HYTPUTMBHOIO CTaTyCca, YTO HE06XOAMMO YUYMTbIBATb NPU NMPOBEAEHNN QU3KYNIbTYPHbIX 3aHATWIA.

KNIOYEBDBIE CNIOBA: geTy, OWKONbHUKN, PU3NYECKOe pa3BUTUE, HEJOCTATOYHOCTb MUTAHMUS, OXNPEHNE, Pu3n-
yeckoe BocnutaHue, kommnaeke 'O
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INTRODUCTION

The increasing prevalence of malnutrition and re-
sulting health disorders in children and adolescents is
a pressing problem for public health all over the world
[1]. In 2016 the UN General Assembly formulated prin-
ciples for an unprecedented fight against all forms of
malnutrition for the next decade, which are reflected in
the “Global Nutrition Monitoring Framework” [2]. Pub-
lished domestic studies also highlight the significant
prevalence of deviations in the physical development of
the younger generation. They demonstrate how various
medical and social factors influence nutritional status
deviations in children [3-7].

Physical performance is one of the objective indi-
cators of physical development, functional capabilities
and health status of a growing human. It is possible
to achieve the necessary and age-appropriate level of
various physical qualities through physical exercises,
taking into account sensitive periods of their forma-
tion [8-11]. A significant proportion of older preschool
children are not ready to perform precise movements
and solve motor tasks in extremely short time, and
have reduced endurance to prolonged physical exer-
tion [12-15]. It has been shown that children's motor
coordination abilities can correlate with indicators of
cognitive functions and, therefore, are an additional cri-
terion of children's functional readiness for the begin-
ning of systematic learning [16-18]. The authors have
recently reported that there is a significant association
between weight status categories and physical fitness
in the pediatric population. Children and adolescents
classified as underweight or overweight and obese had
lower physical fitness scores than their normal-weight
peers [19-22].

The physical fitness of children is predominantly
assessed by a standard set of motor tests. In recent
years, the All-Russian physical culture and sports com-
plex “Ready for Labor and Defense” [Gotov k trudu i
oborone] — “GTO"" has been actively introduced into
the physical training of the younger generation. Howe-

" Prikaz Minsporta Rossii ot 22.02.2023 g. No. 117 “Ob
utverzhdenii gosudarstvennykh trebovaniy Vserossiyskogo
fizkul'turno-sportivnogo kompleksa “Gotov k trudu i oboro-
ne” (GTO)" (zaregistrirovano v Minyuste Rossii 28.03.2023 g.
No.72751).
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ver, most publications on preparing children to perform
the GTO complex are devoted to schoolchildren, since
the authors consider tests are too difficult for prescho-
olers. This is justified by special orientation of test
tasks only, they focus on the age-sex aspect without
taking into account individual-typological characteris-
tics of children [8, 12, 23]. From our point of view, it is
possible to optimize physical training of preschool chil-
dren by creating an information base and developing
criteria that allow dosing physical loads with regard to
the peculiarities of physical development.

AIM

To reveal the relationship between nutritional sta-
tus and physical fitness of preschool children while per-
forming the GTO complex.

MATERIALS AND METHODS

A cross-sectional, observational study was con-
ducted on the basis of children's educational or-
ganizations (‘CEOs’) located in different districts of
St. Petersburg. After obtaining informed consent from
the children's legal representatives, 3249 children
(1727 boys and 1522 girls) aged 6.5 to 7.5 years par-
ticipated in the study. The study included weighing
children on medical scales, measuring their standing
height and performing GTO exercises.

Each participant's body mass index (BMI) was
calculated by dividing the child's body weight (kg) by
the square of standing height (m?). Nutritional status
was assessed according to WHO standards — WHO
Growth Reference 2007 using Anthro Plus anthropo-
metric calculator [24]. Nutritional status was classi-
fied according to age-sex BMI standards as malnu-
trition (MN; below the 5th percentile), undernutrition
(UN; 5th-15th percentile), harmonious physical deve-
lopment (HPD; 15th-85th percentile), overweight
(OW; 85th-95th percentile), and obesity (Ob; above
the 95th percentile).

Physical fitness was assessed according to the re-
sults of the GTO first level tests. Taking into account
the age-related physiology, we chose the following
tasks: 30 m running (s), 3x10 m shuttle run (s), long
jump from a place with a push of two legs (cm) and
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throwing a tennis ball at a target (number of hits from
a distance of 5 m). Grading of results included catego-
ries: “gold”, “silver”, “bronze” and “fail” (when pupils
failed to complete a task).

The obtained material was summarized in spread-
sheets on Microsoft Excel platform and processed by
generally accepted methods of statistical analysis us-
ing IBM SPSS Statistics package. Obtained results are
presented in the form of percentages (P) and limits
of 95% confidence interval (95% Cl). Statistical signi-

ficance of the difference between the indicators was

OPUTMHAANDHBIE CTATbH

determined using Pearson's ¥? criterion (with Yates
correction). The significance of differences between
groups was established at p <0.05.

RESULTS

65.1% of children had a body weight corresponding
to their height, which was classified as HPD and was
recorded more frequently in girls (67.5[66.4-68.6]%)
than in boys (63.1[62.0-64.2]%; p=0.007; x?=7.2).
Disharmonious variants of physical development due

Table 1. Results of running at a distance of 30 meters (%[95%Cl])

Tabauua 1. Pesynbtathl 6era Ha auctaHumto 30 meTpoB (%[95%AMN])

Mon / Sex HytputusHbiv ctatyc / | NMokasatean MO / GTO indicators
Nutritional status «30NOTO» / «cepebpo» / «6poH3a» / «Hesauem /
“gold” “silver” “bronze” “failure”
Manbuukun / | 1. HIT / M 79,6 3,7 7,4 9,3
Boys n=62 [74,2-85,0] [1,2-6,1] [3,9-10,8] [6,4-13,2]
n=1727 2.MM/ RN 81,0 2,5 5,8 10,7
n=132 [77,4-84,6] [1,1-3,9] [3,7-7,9] [7,9-13,5]
3.T®P / HPD 80,2 2,9 7,6 9,3
n=1089 [79,1-81,4] [2,5-3,3] [6,8-8,4] [8,4-10,2]
4. U3MT / Ov 79,5 3,5 5,8 11,2
n=191 [76,4-82,3] [2,1-4,9] [4,1-7,6] [8,8-13,6]
5.0x / Ob 73,0 4,3 10,9 11,8
n=253 [70,1-75,9] [3,1-5,6] [8,9-12,8] [9,7-13,9]
AeBoukn / [ 6.HMN/ M 64,6 18,7 8,3 8,4
Girls n=51 [57,7-71,5] [13,1-24,3] [4,4-12,2] [4,4-12,3]
n=1522 7.MM0/ RN 78,4 8,8 4,9 7,9
n=111 [74,5-82,3] [6,0-11,5] [2,8-7,0] [5,2-10,6]
8.T®P / HPD 82,1 6,3 5,6 6,0
n=1028 [80,9-83,4] [5,5-7,1] [4,9-6,3] [5,2-6,8]
9. U3MT / Ov 80,3 3,4 3,4 12,9
n=156 [77,1-83,5] [1,9-4,8] [1,9-4,8] [10,2-15,7]
10. 0x / Ob 76,2 7,1 10,7 6,0
n=176 [73,0-79,4] [5,1-8,9] [8,3-13,1] [4,2-7,8]
MpumevaHue / Note Psg=0,002 Pss=0,001 Pg.10=0,001 Pg4=0,002
(x*=9,2) (x*=10,9) (x*=10,1) (x*=9,7)
Pso=0,03 Ps=0,0003 P, ¢=0,004
(x*=4.,9) (x*=12,8) (x°=8,2)
Pgs.10=0,02 Ps,,=0,05
(x*=5,7) (x*=3.,8)
P,s=0,01
(x°=6,0)
P,,=0,04
(x°=4.,4)
P;¢=0,0002
(x*=13,5)

Mpumeyanue / Note: TOP / HPD — rapmoHuyHoe dunsmyeckoe passutre / harmonious physical development; UI3MT / Ov — 136bi-
TOYHas Macca Tena / overweight; HIM / M — HepoCTaTOUuHOCTL NMTaHMA / malnutrition; Ox / Ob — oxupenue / obesity; MM / RN — no-

HUXeHHoe nutaHue / reduced nutrition.
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to underweight were less frequent (10.9%) than those
associated with overweight (24.0%). Malnutrition was
found in 3.6[3.2-4.0]% of boys and 3.3[2.9-3.7]% of
girls; another 7.6[7.0-8.1]% of boys and 7.3[6.6-8.0]%
of girls were underweight. Overweight was equally fre-
quent in boys (11.1[10.4-11.8]%) and girls (10.2[9.4-
11.0]%). BMI, which corresponds to diagnostic crite-
ria for obesity, was recorded more frequently in boys
(14.6[13.4-15.4]%) than in girls (11.7[10.9-12.5]%;
p=0.009; x2=6.7), which corresponds to the results of
other studies [25, 26).

We selected those tasks which preschoolers can
prepare for and successfully perform in accordance
with physiologists' estimation. Previous studies
have shown that children in kindergartens can only
fully complete the 30-metre running standard. Long
jump from a place, shuttle run and throwing a tennis
ball (sandbag) into a target are not fully available for
preschoolers; unfortunately, children face significant
difficulties in performing other tests of the complex
[8,12].

Most preschoolers showed good development of
speed qualities. They coped with overcoming the dis-
tance of 30 m in time corresponding to the standards
of the “gold” badge; the data are presented in Table 1.
Obese boys received the “gold” badge less often than
their peers with other nutritional status, but the diffe-
rence is not statistically significant. Among girls, pre-
school girls with MN and Ob have worse results. Ho-
wever, only girls with MN have a statistical difference
with their peers with HPD (0.002) and OW (0.03). Boys
received the “silver” badge more often than girls, and
children with MN, UN and HPD showed a statistically
significant difference (p=0.04-0.0002). Among boys,
there was no correlation between the frequency of re-
ceiving the “silver” badge and the level of nutritional
status. Girls with MN more often fulfilled the stan-
dards of “silver” badge than those with HPD, OW and
Ob (p=0.02-0.0003). The “bronze” badge was more
often obtained by girls with Ob than by boys (p=0.001),
other indicators were not statistically different. No dif-
ference was found for preschoolers who failed the test
in boys; girls with Ob had a higher rate of failure than
their peers with HPD (p=0.002). Gender differences
were found in children with HPD and Ob (more boys;
p=0.05-0.004).
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Participants showed satisfactory speed and strength
qualities when performing a jump from a place with a
push using two legs; the data are presented in Table 2.
Girls more often fulfilled the “gold” badge. Moreover,
the difference between children with UN and HPD
was statistically significant (p=0.02-0.0004). Boys
with HPD and OW were more successful, the diffe-
rence with the peers with Ob is statistically significant
(p=0.0009-0.0000). Girls with Ob demonstrated the
minimum number of “gold” results, the difference is
statistically significant in all cases (p=0.04-0.0000)
except for the subgroup of children with MN. In terms
of “silver” badge depending on gender, statistically
significant difference of indicators was found only in
children with UW (boys prevailed, p=0.03). Ob group
of boys received “silver” more often than children with
other nutritional status. They statistically differed from
their peers with HPD (p=0.0007) and OW (p=0.03). Girls
with OW and Ob received the “silver” badge more often
than peers with HPD (p=0.04-0.009), and preschoolers
with MN obtained the “silver” badge more often than
those with UN (p=0.02) and with other levels of nutri-
tional status. “Bronze” badge was more often received
by both boys and girls with Ob, but the difference of
indicators is not statistically significant. Boys did not
pass this test more frequently. HPD groups had a sta-
tistically significant difference (p=0.0000). In both
gender groups there are no children with MN; and there
are fewer children with HPD than with other nutritio-
nal status, but the statistical difference in indicators is
noted only in girls.

The results of hitting the target with a tennis ball,
which characterize the development of movement co-
ordination in children, are shown in Table 3. Girls with
all types of nutritional status coped better and received
the “gold” badge, the difference is statistically signifi-
cant (p=0.0008-0.0000), no significant differences
were found within gender groups. The “silver” badge
were more often registered in boys than in girls, the
difference of indicators in children with UN, HPD and
Ob is statistically significant.

“Bronze” badge among boys was more often re-
ceived by OW children, but the difference of indicators
is statistically significant only in comparison with peers
with HPD (p=0.02). In girls, “bronze” badge was more of-
ten received by children with MN, statistically significant
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Table 2. Children’s jump results (%[95%Cl])

Tabauua 2. Pe3yabTathbl Npbikka y aeten (%[95%AN])

Mon / Sex HyTpUTUBHbIN MNokasartean ITO / GTO indicators
cratyc /
o «30AOTO» / «cepebpo» / «6poHsa» / «Hesauem /
Nutritional status “gold” “silver” “bronze” “failure”
ManAbumnku / 1.HO/ M 56,4 37,1 6,5 0
Boys n=62 [50,2-62,6] [31,0-43,2] [3,4-9,6]
n=1r27 2.1M/ RN 53,8 33,3 53 7,6
n=132 [49,5-58,1] [29,2-37,4] [3,4-7,2] [5,3-9,9]
3.T®OP / HPD 60,5 30,0 4,9 4,6
n=1089 [59,0-61,9] [28,6-31,4] [4,3-5,5] [4,0-5,2]
4. U3MT / Ov 60,2 30,9 5,2 3,7
n=191 [57,8-62,6] [27,6-34,2] [6,9-11,3] [2,3-5,1]
5.0% / Ob 44,3 41,1 71 7,5
n=253 [41,2-47,4] [38,0-18,5] [5,5-8,7] [5,9-9,1]
AeBoukM / 6.HMN/ M 58,8 37,2 4,0 0
Girls n=51 [51,9-65,7] [30,5-43,9] [3,4-4,6]
n=1522 7.00/ RN 68,5 20,7 5,4 5,4
n=111 [64,1-72,9] [16,9-24,5] [3,3-7,5] [3,3-7,5]
8.T®OP / HPD 67,9 26,7 4,0 1,4
n=1028 [66,5-69,3] [25,8-27,6] [3,4-4,6] [1,0-1,8]
9. U3MT / Ov 59,6 34,6 3,8 2,0
n=156 [55,7-63,5] [30,8-38,4] [2,3-5,3] [0,9-3,1]
10. 0x / Ob 48,3 36,4 9,1 6,2
n=176 [44,6-52,4] [32,8-40,0] [7,0-11,2] [4,4-8,0]
MpumeuaHue / Note P,5=0,0000 P,5=0,0007 - P,¢=0,002
(x*=22,3) (x*=11,7) (x*=9,5)
P,5 =0,0009 P,5=0,03 Ps.10=0,0000
(x*=11,1) (x*=4,9) (x*=17,6)
P,.10=0,0008 Ps,=0,02 P,¢=0,0000
(x*=11,2) (x*=5,0) (x*=18,0)
Ps.10=0,0000 Pg.10=0,009
(x*=25,4) (x*=6,9)
Pg.10=0,04 (x?=4,3) | Pg4=0,04
P8,9=O;04 (X2=4v2) (X2=4v2)
P,,=0,02 (x*=5,4) |P,,=0,03
P,5=0,0004 (x?=4,8)
(x*=12,5)

Mpumeyanue / Note: TOP / HPD — rapmoHUUYHOe dusmyeckoe passutre / harmonious physical development; UI3MT / Ov — 136bi-
TOYHasi Macca Tena / overweight; HIM / M — HepocTaTouHOCTb NUTaHKA / malnutrition; Ox / Ob — oxupeHnue / obesity; MM / RN — no-

HWXeHHOoe nuTaHue / reduced nutrition.

level of indicators with peers with HPD was confirmed.
Gender differences of indicators were revealed in child-
ren with HPD and Ob (boys more often fulfilled the
“bronze” standard). Boys failed the test more often than
girls. Statistical significance of differences was found in
children with MN, HPD and Ob (p=0.02-0.0000). No sta-
tistically significant difference of indicators was found
within gender groups.

CHILDREN’S MEDICINE

The most difficult test for preschoolers in our
study was shuttle run, which allows us to assess si-
multaneously the degree of development of speed
qualities and coordination of movements, the results
are shown in Table 4. Girls coped better and won the
“golden” badge more often than boys. Excluding chil-
dren with MN, the difference is statistically significant
(p=0.03-0.0000). As for the gender groups, boys with
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Table 3. Children’s ball throwing results (%[95%Cl])
Tabauua 3. Pe3yabTaThl 6pocka Msiva y petert (%[95%AN])

ORIGINAL PAPERS

Mon / Sex HyTpUTUBHbBIN Moka3sateaun I'TO / GTO indicators
craryc / «30A0TO» / «cepebpo» / «6poH3a» / «Hezauet» /
Nutritional status “gold” “silver” “bronze” “failure”
MaAb4ynkK / 1.HN/ M 38,5 23,1 18,5 19,9
Boys n=62 [32,3-44,7] [17,9-28,3] [13,7-23,3] [15,0-24,8]
n=1727 2.1M/ RN 36,9 28,5 16,1 18,5
n=132 [32,7-41,1] [24,6-32,4] [12,9-19,3] [15,1-21,9]
3.TOP / HPD 43,7 26,6 15,8 13,9
n=1089 [42,2-45,1] [25,4-27,8] [14,7-16,9] [12,8-14,7]
4. NU3MT / Ov 38,4 27,4 22,6 11,6
n=191 [34,9-41,8] [24,3-30,2] [19,5-25,4] [9,3-13,9]
5.0x / Ob 39,9 28,6 18,1 13,4
n=253 [36,8-43,0] [25,7-31,5] [15,7-20,5] [11,2-15,6]
AeBOYKM / 6.HM/ M 70,0 12,0 12,0 6,0
Girls n=51 [63,5-76,4] [7,4-16,6] [7,4-16,6] [2,7-9,3]
n=1522 7.0M /RN 58,1 17,1 20,0 4,8
n=111 [563,3-62,9] [13,5-20,7] [19,1-20,9] [2,7-6,9]
8.T®P / HPD 63,2 17,3 12,6 6,9
n=1028 [61,9-64,5] [16,1-18,5] [11,7-13,6] [6,1-7,7]
9.1U3MT / Ov 59,7 19,5 14,3 6,5
n=156 [55,8-63,6] [16,3-22,7] [11,5-17,1] [4,4-8,3]
10.0x / Ob 61,2 19,1 13,3 6,4
n=176 [57,5-64,9] [16,2-22,0] [10,7-15,9] [4,6-8,2]
Mpumeuatme / Note P,=0,0008 P,.=0,04 P,,=0,02 P2-7=0,001
(x*=11,3) (x*=4,1) (x?=5,3) (x2=10,1)
P,,=0,001 P;5=0,0000 P,5=0,03 P3-8=0,0000
(x*=10,5) (x*=25,8) (x?=4.5) (x2=27,4)
P, =0,0000 Ps 1=0,02 P,:=0,03 P5-10=0,02
(x*=79,3) (x?=5,0) (x*=4.,4) (x2=5,2)
P,.o =0,0000 P,o=0,05
(x*=15,5) (x>=3,9)
Ps,5=0,0000
(x*=18,6)

Mpumeuanue / Note: TOP / HPD — rapmoHu4YHoe dusnyeckoe passutre / harmonious physical development; USMT / Ov — n36bi-
TOoYHas Macca Tena / overweight; HIM / M — HepocTaTtouHOCTb NUTaHma / malnutrition; Ox / Ob — oxupeHue / obesity; MM / RN — no-

HUXEHHOoe nNuTaHue / reduced nutrition.

Ob performed worse. They had statistically signifi-
cantly lower results than their peers with HPD and MN.
Girls with Ob and MN performed worse. Boys more
often than girls received “silver” badges, the perfor-
mance was statistically significantly different among
children with HPD, OW and Ob (p=0.007-0.0000), no
statistically significant difference was found within
gender groups. Boys showed results corresponding
to “bronze” more often than girls, but the difference
of indicators is not statistically significant. More
“bronze” badges were obtained by boys with MN,

their indicators were statistically higher than those
of their peers with HPD, OW and Ob (p=0.02-0.005).
In girls, children with MN also more often fulfilled
the “bronze” standard; the difference is statistically
significant when compared to their peers with HPD
and OW. More than 1/3 of participants failed the test.
Boys with MN and HPD were less likely to fail. Girls
were less likely to fail if they had UN or HPD. The dif-
ference of statistical significance between boys and
girls was found only in the group of children with MN
(p=0.05).
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Table 4. Shuttle run results (%[95%CI])

Tabauua 4. Pe3yabTatbl YeAHOUYHOro 6era (%[95%AMN])

OPUTMHAANDHBIE CTATbH

Mon / Sex HyTpUTUBHbIN MNokasarean I'TO / GTO indicators
cratyc / “ ”
- «30n0TO» / “gold «cepebpo» / «6poH3a» / «He3auem /
Nutritional status “silver” “bronze” “failure”
Manbuuku / 1.HO/ M 28,3 20,7 7,5 43,5
Boys n=62 [22,2-34,4] [15,2-26,1] [3,9-11,1] [36,7-50,3]
n=1r27 2.MM /RN 32,8 22,7 18,5 26,0
n=132 [28,5-37,1] [18,9-26,5] [15,0-21,9] [22,1-29,9]
3.TOP / HPD 32,6 23,4 10,0 34,0
n=1089 [31,1-34,0] [22,1-24,7] [9,1-10,9] [32,5-35,4]
4. USMT / Ov 26,1 23,0 9,1 41,8
n=191 [22,6-29,5] [19,7-26,3] [6,9-11,3] [38,0-45,6]
5.0x/ Ob 20,5 28,8 8,2 42,5
n=253 [17,8-23,2] [25,9-31,8] [6,4-9,9] [39,2-45,8]
AeBoukK / girls | 6. HIM/ M 49,0 13,7 5,9 31,4
n=1522 n=51 [42,1-55,9] [8,9-18,5] [2,6-9,2] [24,9-37,8]
7.0M/ RN 40,5 13,5 8,1 37,9
n=111 [35,9-45,1] [10,3-16,7] [5,5-10,7] [33,3-42,5]
8.T®P / HPD 51,7 12,7 4,0 31,6
n=1028 [60,2-53,2] [11,7-13,6] [3,4-4,6] [30,2-33,0]
9. UsMT / Ov 48,1 11,5 2,6 37,8
n=156 [44,1-52,0] [9,0-14,1] [1,3-3,9] [33,9-41,7]
10. 0x / Ob 441 13,5 3,9 38,5
n=176 [40,4-47,8] [10,9-16,1] [2,4-5,4] [34,9-42,1]
Mpumeyarue / Note P,5=0,01 P;5=0,0000 P,5=0,005 P,,=0,02
(x°=6,2) (x*=39,2) (x*=7,8) (x*=5,1)
P,5=0,0004 P,4=0,007 P,3=0,005 P,,=0,006
(x*=12,3) (x*=7,3) x*=7,9) (x*=7,5)
Pg.10=0,05 Ps.10=0,0003 P,,=0,02 P,5=0,003
(x*=3,8) (x*=13,2) (x*=5,4) (x*=8,9)
P,6=0,03 P,¢=0,04 P,,=0,05
(X2=7,7) (x*=4,1) (x?=3,7)
P,£=0,0000 P,¢=0,04
(x*=74,9) (x*=4,3)
P,¢=0,0000
(x*=16,7)
Ps.41,=0,0000
(x*=25,3)

Mpumeuanme / Note: TOP / HPD — rapMoHU4YHOe dusmyeckoe passutre / harmonious physical development; UI3MT / Ov — 136bi-
TOYHas Macca Tena / overweight; HIM / M — HepocTaTouHOCTb NUTaHKUA / malnutrition; Ox / Ob - oxupeHue / obesity; MM / RN — no-

HWXEeHHoe nutaHue / reduced nutrition.

CONCLUSION

Physical performance of children and adoles-
cents can be determined in most cases by assessing
speed, strength, agility, flexibility, endurance and
velocity-force qualities by means of control exerci-
ses — tests. In our country, the All-Russian physical

CHILDREN’S MEDICINE

culture and sports complex “Ready for Labor and
Defense” has been developed, which allows to unify
the assessment of physical training and ensure the
continuity of physical education in schools [27]. The
most widely used analogues of the “GTO" abroad are
the European Physical Fitness Test (EUROFIT) and
the California Physical Fitness Assessment Test
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[28]. The GTO complex, as well as the EUROFIT test,
is proposed to assess motor skills of children from
6 y.o. However, according to physiologists, pre-
school children are not mature enough to perform a
number of tests of the first stage of the “GT0” (for
the age group from 6 to 8 years), which reduces the
test results [8, 12, 29]. It might be explained by the
period of intensive physical (“half-growth” spurt)
and active mental development.

Taking into account this circumstance, we used only
4 tests that allowed us to assess the level of develop-
ment of speed, speed-force and coordination qualities
of physical development. The level of children's phy-
sical development appeared to be ambiguous. Girls
coped with all tests better than boys. Except for thro-
wing a tennis ball into the target, there was no diffe-
rence in the results of the test depending on nutritional
status. In all other tests, children with a harmonious
ratio of height to body weight were more successful,
more often showing the standard of the “gold” badge.
Peers with disharmonious variants of physical develop-
ment (especially with obesity and malnutrition) coped
with the task less often and their results were lower
than the scores. Our results correlate with the data of
other authors [27, 29-32].

Summarizing the above, it is possible to conclude
that physical qualities of the participants are irregular-
ly developed and have a great variability depending on
gender and nutritional status, which stipulates the need
for a differentiated approach when conducting physical
training sessions and admission to participation in the
“GTO" tests.
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AOMNOAHUTEAbHAA UHOOPMALIUA

Bknap aBTOpOB. BCce aBTOPLI BHEC/IN CYLLECTBEH-
Hblil BKN1ag B pa3paboTky KOHLeNLuu, NPOBEAEHNE UC-
CnefoBaHMA M NOATOTOBKY CTaTbW, MPOYAM M 0806pU-
nu GMHaNbHYO Bepcuto nepep nybnukawmei.

KoHGnMKT MHTepecoB. ABTOpbI AeKNapupyoT oT-
CYTCTBME SIBHbIX M NOTEHLMANbHbIX KOHDIMKTOB UHTE-
pecoB, CBA3aHHbIX C Ny6ANKaLMeil HacTosILLEl CTaTby.

WUcTouHuK puHaHcMpoBaHuA. ABTOPbI 3aABNAIOT 06
OTCYTCTBMU BHELIHEro GMHaHCMPOBaHUS MpW NpoBe-
LEHUM UCCNef0BaHuA.

WNHdopmupoBaHHoe cornacue Ha ny6nukauuio. ABTOpbI
NOMy4MIM NUCbMEHHOE COTNacke 3aKOHHbIX NpeACTaBUTE-
neil NaLMeHTOB Ha NybMKaLMI0 MEAULMNHCKIUX AaHHDIX.
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