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Onenka ¢pusnueckoro pa3suTua U GyHKIIMOHAIHHBIX MOKa3arejaen
Y CTYI€EHTOB-IIEPBOKYPCHUKOB 2025/26 yueOHOro roja B Bo3pacre
16—17 JieT B CPAaBHEHUH C JaHHBIMU 11-JIETHEU JAaBHOCTU

H.H. Hexxkuna, 10.B. HUucrakosa, O.B. Kynaurus, E.B. lllautkoBa, B.[l. KazakoBa

@I'BOY BO «HeaHnosckuil 2ocydapcmeetHblil meduyuHckuil ynusepcumem» Munzdpasa Poccuu, Heanogo, Poccus

AHHOTAIINA

BBepnenue. CoxpaHeHUE 37I0POBbsI CTYIEHTOB, B TOM YHCJIe OOYUAOIINXCSA B MEAUIIUHCKUX By3aX, SIBJISETCS OHOMN
13 IPHOPUTETHBIX 33/1a4 rocyzapcrea. Ocobyro aKTyaIbHOCTD IIPE/ICTABIISET U3YUEeHUE COCTOSTHUS 3/10POBbsI CTYZEHTOB B
BO3pacTe 16—17 JIeT, IOCTYNHUBIINX Ha IEPBbI KypC B MEAUIIUHCKUN BY3, U €r0 IUHAMUKY HA MPOTSKEHUH IIOCTIETHUX
JIeCATUIETUH.

IT e 1 b . [IpoBecTH CPAaBHUTEIBHBIN aHAIN3 HU3UIECKOTO PA3BUTHUA U (DYHKIIMOHAIBHBIX [I0KA3aTesIel IEPBOKYPCHUKOB
B BO3pacre 16—17 JieT, 00y4JaBIIuXcs B 2025/26 U 2014/15 y4eOHBIX TO/aX.

MaTepuanbs U MeTOJ/bl. [IpOBeIEeHO CPABHUTEIBHOE, PECTPOCIIEKTUBHO-IIPOCIIEKTHBHOE HCCIIEIOBAHUE C
y4acTHeM 225 CTY[EHTOB IEPBOr0 Kypca [BaHOBCKOTO TOCYAapCTBEHHOTO MEHIIMHCKOTO YHHUBEPCHTETa B BO3pacTe
16—17 siet (156 AeByIIeK U 69 IOHOIIEN; 115 CTYZIEHTOB 00yJaynch Ha TIEPBOM Kypce B 2025/26 yd. Toay, 110 — B 2014/15).
AHTpONO- ¥ GUBHOMETPHUECKHUE /IAHHBIE CTYAEHTOB — POCT, Macca TeJjia, yPOBEHb (DU3UUECKOT0 PA3BUTHSI, OKPYKHOCTh
IPY/IHOU KJIETKH (Ha BJOXE, BBIJIOXE, SKCKYPCUS TPY/THON KJIETKU), PE3YJIbTAThl CIIUPOMETPHUH, CHUJIA MBIIII] PABOUA U
JIEBOM KHCTH U CHJIA MBIIII[-Pa3rubaTesiell CIIMHBI ¢ PAaCUeTOM CHJIOBBIX MH/IEKCOB — Opasuchk u3 ¢popmbl N2 061/y «Bpa-
4eOHO-KOHTPOJIbHAS KapTa (DU3KYJIBTYPHHIKA U CIIOPTCMEHA».

PesyanbTarTsl. [locpaBHEHHIO € 2014/15 y4. TOAOM B 2025/26 y4. FO/LYy YMEHBIIMIOCH KOJIMUYECTBO O0YUYAIOIIHXCS
Ha IIEPBOM Kypce B Bo3pacre 16—17 jieT (0COOEHHO Cpeau JieBYIIeK), MMEIINX HOpMaibHOe U3HUECKOe PAa3BUTHE, U
YBEJINYIIIOCH KOJIMYECTBO [IEPBOKYPCHUKOB C OTKJIOHEHUAMHU B (GU3UUECKOM PA3BUTHH 3a CUET OXKUpeHs I crenenu. 3a
11-7IeTHUH 11epUo/L OBLIIO BHIBJIEHO CHIIKEHHUE CHJIBI MBI BEPXHUX KOHEYHOCTEH Yy ZIEBYIIEK B 1,2 Pa3a, CHJIbI MBIIIII]
CIIMHBI ¥ I0HOIIEH U JIEBYIIIEK — B 1,3 U 1,2 pa3a COOTBETCTBEHHO. HeraTuBHbIE N3MEHEHUS BBIABJIEHBI 10 IOKA3ATEISIM
SKCKYPCHUU IPYZHOHN KJIETKU U KU3HEHHOM €MKOCTH JIETKUX, YTO YKa3bIBAET HA CHUKeHNEe QYHKIMOHAIBHOTO COCTOSTHUS
JIbIXaTeJIbHOU CHCTEMBI Y COBPEMEHHBIX IEPBOKYPCHUKOB B BO3pacre 16—17 JIeT.

3aknwueHue. [lonyueHHbIE JaHHBIE HEOOXOIUMO YIUTHIBATD IPU OPraHU3AIUH CUCTEMBI (DUB3UIECKOTO BOCIIH-
TaHUs B BY3€, KOTOPAs SIBJISIETCS YaCThI0 06Pa30BaTEIBHOTO IPOIiecca Ha MIIA/IIINX KypcaxX. AZIeKBATHBIH 000D CPEICTB
(busnyeckoit KyIbTYPHI IO3BOJIUT CKOPPEKTUPOBATH BBISBJIEHHBIE HAPYIIIEHNUs y IEPBOKYPCHUKOB, COXPAHUTD U YKPEIIUTh
WX 3/I0POBBE, MTOBBICUTH (PUBUYECKYIO U YMCTBEHHYIO pab0TOCTIOCOOHOCTD, UTO HEOOXOAUMO /71 UX Oy tyie mpodeccuo-
HaJIBHOH JIeATEJIbHOCTH.

Karoueenvle cnoea: CTyIeHThl, IEPBOKYPCHUKY, MEAUIUHCKUN By3, aHTPOIIOMETPHUECKHE IIOKa3aTesH, Guandeckoe
pasBurue, GU3NOMETPUUECKUE TOKa3aTeH, GYHKIMOHATIBHOE COCTOSIHUE.
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Assessment of physical development and functional parameters
in first-year students of the 2025/26 academic year aged 16—17
in comparison with data from 11 years ago

N.N. Nezhkina, Yu.V. Chistyakova, O.V. Kuligin, E.V. Shnitkova, V.D. Kazakova

Ivanovo State Medical University, Ivanovo, Russia

ABSTRACT

Introduction. Preserving the health of students, including those studying in medical universities, is one of the
states’ top priorities. Studying the health status of students aged 16—17 years, who have entered their first year at a medical
university, and its dynamics over the past decades is of particular importance.

Aim . Toconduct a comparative analysis of physical development and functional parameters of first-year students aged
16—17 of the 2025/26 and 2014/15 academic years.

Materials and methods. A comparative, retrospective-prospective study was performed involving
225 first-year students of Ivanovo State Medical University aged 16—17 (156 female students and 69 male students; 115 stu-
dents were in the first year in the 2025/26 academic year, 110 — in 2014/15). Anthropo- and physiometric data of the stu-
dents — height, body weight, level of physical development, chest circumference (during inspiration and expiration, chest
excursion), spirometry results, muscle strength of the right and left hands as well as back strength with calculation of
strength indices — were taken from Form No. 061/u “Medical Check-Up Record for Sports and Fitness”.

Results. Compared with the 2014/15 academic year, in the 2025/26 academic year, the number of first-year students
aged 16—17 (especially among girls) with normal physical development decreased, and the number of first-year students
with deviations in physical development, caused by class I obesity, increased. Over the 11-year period, the upper limb
muscle strength was decreased in female students by 1,2 times, and back strength in male students and female students —
by 1,3 and 1,2 times, respectively. Negative changes were revealed in such parameters as chest excursion and lung vital
capacity, which indicates deterioration in functions of the respiratory system in modern first-year students aged 16—17.
Conclusion. Thedataobtained should be taken into account when organizing the system of physical education at
a university, which is part of the educational process in junior students. Adequate selection of means of physical culture will
allow correcting the identified disorders in first-year students, preserving and strengthening their health, increasing phys-
ical and mental performance, which is necessary for their future professional activity.

Keywords: students, first-year students, medical university, anthropometric parameters, physical development, physio-
metric parameters, functional status.
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BBEJAEHHE

Ha mpoTssKeHUM HECKOJIBKUX —JIEeCATUIETHI
COXpaHEHHUe B3/OPOBBSI CTYJEHUYECKOH MOJIO/IEKHU
SIBJISIETCSI O/THOYM U3 MPUOPUTETHBIX 33/1a4 rocy/iap-
CTBa, YTO O0YCJIOBJIEHO HETATUBHBIMU TEHIEHIIUSIMU
B COCTOSTHUU UX 3710pOBbA [1-5]. B paborax oreue-
CTBEHHBIX HCCJIE/IOBATEJIEN B MOCIIETHEE BPEMsI BCe
00JIBIIIOE BHUMAHUE CTAJIO YAEJNSThCA CTYAEHTaM
MEUIUHCKUX BY30B, Ubsl TPO(deccoHaTbHAs /e~
TEJPHOCTh HAINPSMYI0 CBA3aHA C COXPAHEHHEM W
VKpeIlJIEHWeM 3/I0pOBbsl HacesJeHus [3, 4, 6].
CorsiacHO BO3pACTHON MepHOAM3aNMKN Haubosee
YSI3BUMBIM KOHTHHTE€HTOM SIBJISTFOTCS CTY/I€HTHI I1ep-
BOTO KypcCa, BO3PACT KOTOPBHIX HE JOCTHUT 18 JIET.
C 0J1HOI CTOPOHBI, 3TOT BO3PACTHOH IepHO/L XapakK-

INTRODUCTION

For several decades, preserving the health of stu-
dents has been one of the priority tasks of the State,
driven by negative trends in students’ health status
[1—5]. Recently, in the works of Russian researchers,
an increasing attention has been paid to students of
medical universities, whose professional activity is
directly related to the maintenance and promotion of
the population health [3, 4, 6]. According to age peri-
odization, first-year students who have not reached
18 years are the most vulnerable group. On the one
hand, this age is characterized by an incomplete pro-
cess of formation of the human body; on the other
hand, these age-related transformation coincide with
training at medical university, which is associated
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TepU3YeTCs He3aBEPIIEHHBIM IIpoIieccoM GOpMUPO-
BaHUs OPraHU3MA; C IPYTOH — JaHHbIE BO3PACTHbIE
0COOEHHOCTH HaKJIQJIbIBAIOTCA HA 00ydeHNe B Me/IH-
[IMHCKOM BYy3€, KOTOPOE COIPSIKEHO C BBICOKUMHU
MHTEJUIEKTYaJIbHBIMU U SMOIMOHAIBHBIMU HaTPy3-
KaMH{, U TPOIEeCC aJalTallii K Hadady oOydeHUs
[3, 4, 6].

B 5T0i1 cBA3M M3yUeHMe COCTOSHUSA 3I0POBb CTY-
JIEHTOB-IIEPBOKYPCHUKOB B Bo3pacre 16—17 JieT
SIBJISIETCS YPE3BBIUANHO BayKHBIM. [Ipu 5TOM 3HAUYN-
MBIM KPUTEPUEM, XaPAKTEPHUBYIOIIUM 370POBBE,
ABJIAETCH YPOBEHb (PU3UUECKOTO Pa3BUTUA U QYHK-
OHMOHAJIbHBIE IapaMeTPbl OpTaHH3Ma, KOTOpbIe
OTpaXKaroT cTerneHb MOp(PODYHKITMOHATHLHOH 3peJio-
¢t ¥ (QYHKIUOHAIBHOE COCTOSHUE OpraHu3Ma
[6-9].

Oco0y10 aKTyaJIbHOCTH B HACTOSAIIEe BPEMS IIPeJI-
CTaBJIAET U3YUYEHUE JUHAMUKYU COCTOSTHUS 3/T0POBbS
CTYy/IEHTOB-IIEPBOKYPCHUKOB ~ HA  IPOTSKEHUH
MOC/IETHUX JECATWIETHH. B oTeuecTBeHHOH nTepa-
Type THOA0OHbIE [aHHBIE MPAKTUYECKU HE IIpeJ-
CTaBJIEHBI.

HIEJIb NCCJIEJOBAHUA

IIpoBecTy cpaBHUTENIBHBIN aHAIN3 (PU3UUECKOTO
pasBuTHA U (GYHKIMOHAIBHBIX IOKa3aTesIel CTy-
JIEHTOB, 00yJaBIINXCA Ha IIEPBOM Kypce B 2025/26
V4. ToAy U 11 jieT Ha3ap ( B 2014/15 y4. TOAy).

MATEPUAJIbI 1 METO/IbI

ITpoBeieHO CpaBHUTEIBHOE PECTPOCIEKTUBHO-
MIPOCIIEKTUBHOE UCCJIEJTOBAHIE C YIACTUEM 225 CTY-
JIEHTOB IIEPBOTO Kypca B Bo3pacre 16—17 JieT. B 1-10
TPyNIy BOILIM 115 TEPBOKYPCHUKOB, KOTOPbIE
MOCTYIIMJIM Ha oOyueHue B VBaHOBCKUU TocCymap-
CTBEHHBIN METUITNHCKIN YHUBEPCUTET B 2025/26 y4.
TO/Iy, BO 2-10 TPYIIILY — 110 CTY/IEHTOB, 00y4JaBIIUXCSI
Ha IIepBOM Kypce B 2014/15 y4. roay (puc. 1). [pymmbt
ObLTM COIIOCTAaBUMBI 110 TE€HJIEPHOMY COCTaBY.
B obGeux rpymmax mpeobisasiasiv JIeBymiku — 80
(69,6 %) u 76 (69,1 %) COOTBETCTBEHHO, TOTJa KaK
FOHOIIIY COCTAaBJISIH MeHee TpeTh — 35 (30,4 %) u 34
(30,9 %) COOTBETCTBEHHO.

AnTpono- U (pu3NOMETpUYECKHe JaHHBIE CTY-
JIEHTOB — pocT (cM), Macca Testa (Kr), ypoBeHb (DU3H-
YeCKOTO Pa3BUTHUS, OKPYKHOCTb TPYJHOH KJIETKU
(Ha BIOXe, BBIZIOXE, DKCKYPCHsS TPYAHOH KJIETKH)
(cM), pe3yspTaThl CIUPOMETPHH, CHJIA MBIIIIL IIPa-
BOH 1 JIEBOH KUCTH (KT) U CHJIa MBIIII-pa3rubaTesneit
CcruHBI (KT) ¢ pacyeToM CHJIOBBIX HH/IEKCOB (%) —
Opastrch u3 Gopmel N2 061/y « BpaueOGHO-KOHTPOIIb-
Hast KapTa GU3KyITYPHUKA U CIIOPTCMEHA».

N3MepeHne pocTa y CTy/IEHTOB IPOBOJIMIOCH C
HCIIOJIb30BAaHUEM POCTOMEPA B ITOJIOKEHUH CTOS,

with high intellectual and emotional loads, and adap-
tation to the beginning of studies [3, 4, 6].

In this regard, the study of the health status of
first-year students aged 16—17 is of utmost impor-
tance. At the same time, a significant criterion of
health status is the level of physical development and
functional parameters of the body, which reflect the
degree of morphofunctional maturity and the func-
tional status of the body [6—9]. To date, of particular
relevance is the study of the dynamics of the health
status of first-year students over the past decades.
Such data are virtually not presented in the domestic
literature.

AIM OF THE RESEARCH

To perform a comparative analysis of physical
development and functional status of first-year stu-
dents of the 2025/26 academic year and the
2014/15 academic year.

MATERIALS AND METHODS

A comparative retrospective-prospective study
involving 225 first-year students aged 16—17 was
conducted. Group 1 included 115 first-year students
who entered Ivanovo State Medical University in the
2025/26 academic year, group 2 included 110 stu-
dents who were in their first year during the 2014/15
academic year (Fig. 1). The groups were comparable
in gender composition. In both groups, girls pre-
dominated — 80 (69,6%) and 76 (69,1%), respec-
tively, whereas boys accounted for less than one-
third — 35 (30,4%) and 34 (30,9%), respectively.

Anthropo- and physiometric data of the stu-
dents — height (cm), body weight (kg), level of physi-
cal development, chest circumference (during inspi-
ration and expiration, chest excursion) (cm), spi-
rometry results, muscle strength of the right and left
hands (kg) as well as the back strength (kg) with cal-
culation of strength indices (%) — were taken from
Form No. 061/u “Medical Check-Up Record for
Sports and Fitness”.

Measurement of height in students was carried
out using a stadiometer in the standing position,
body weight — using electronic floor scales. To assess
the level of physical development, age- and gender-
specific standards in the form of regression scales
were used, establishing a range of normal body
weight variations for particular body lengths (from
M - 10, to M + 20,). Chest circumference was mea-
sured using a measuring tape during inspiration and
expiration. Chest excursion was determined as the
difference between the chest circumference value
during inspiration (cm) and during expiration (cm).
To evaluate the respiratory function, spirometry was
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Crynentsl 1-ro kypca
B Bo3pacte 16—-17 ner
First-year students aged 16-17
(n=225)

I'pymma 1
Hauaino oGydenus: 2025/26 y4eGHBIH roj
Group 1
Start of studies: 2025/26 academic year
(n=115)
[
\ \

['pymma 2
Hawaio o6yuenust: 2014/15 y4eOHbIit roxg
Group 2
Start of studies: 2014/15 academic year
(n=110)
[
\ \

JeBymiku HOnommM
Female students Male students
(n=280) (n=135)

JeByiku FOnoIM
Female students Male students
(n=176) (n=134)

Puc. 1. /Tusaiid uccies0BaHus
Fig. 1. Study design

MAcChI TeJIa — ¢ TIOMOIIBIO SJIEKTPOHHBIX HAITOJIBHBIX
BecoB. /11 OlleHKH YPOBHA (PU3UUECKOTO PAa3BUTHUA
HCIIOJIb30BAJIMCH BO3PACTHO-IIOJIOBbIE HOPMATUBBI B
BH/IE IIIKAJI PETPECCUU, YCTaHABJIUBAIOIIUE JJIA KOH-
KpEeTHBIX BapHAHTOB JJIMHBI Teja JHAIa30H HOP-
MaJIbHBIX KosiebaHuii maccel Tesa (or M — 10, 10
M + 20,). OKpy>KHOCTb TPYAHOH KJIETKH H3Meps-
JIach C TIOMOIIIBI0 CAHTUMETPOBOM JIEHTHI HA B/IOXE U
Ha BbIZIoxe. Ormpezesnsiach 3KCKYPCUSA TPyAHOU
KJIETKH KaK pas3sHUIlA MEXy 3HAaUYeHHEM OKPY:KHO-
CTU TPYAHOM KJIETKM Ha BjoxXe (CM) M Ha BBIZIOXE
(cm). [l oneHKW (QYHKIUM BHEIIHETO JIbIXaHWS
MPOBOAMJIACH CHUPOMETPUSA C HCIOJIb30BAaHUEM
cnupomerpa MexaHudeckoro noprtatuBHoro CCII,
OTIpeIeIsIICS TIOKA3aTeJb JKU3HEHHOU EMKOCTH JIer-
kux. C 1eJIbI0 OIEHKU CHJIBI MBI IIPABOX U JIEBOHU
KHCTH, CHJIbl MBIIII-pa3rubaresieil CIMHbBI BBIIOJI-
HsJTACh KHUCTEBAs IMHAMOMETPHS U CTaHOBAsI JUHA-
MOMETPHSA C MOMOIIBI0 MEXaHHUYECKOTO KHCTEBOTO
nunamoMmeTtpa JIK-140 u MexaHMUYeCKOTr0 CTAaHOBOTO
nuHamoMmetpa J1C-200 cooTBeTcTBeHHO. Ha ocHOBa-
HUY TTOKa3aTesel JUHAMOMETPUH ITPOBOJIHIICS pac-
YeT CHUJIOBBIX MHEKCOB Mo dpopmyaam: Cuia Bemy-
e kuctH (kr) / Macca tesa (xr) x 100 % (kucreBast
nuaamometpus); CranoBas cuia (kr) / Macca Tesna
(xr) x 100 % (cTaHOBasA JUHAMOMETPHST).

Il cTaTUCTHYEeCKOW 0OpaboTKU Ppe3yJIbTaToOB
HCIIOJIB30BAJICS CTAHAAPTHHIA TAKeT IMPUKJIIAIHBIX
mporpamm Statistica 10.0. PesysibraThl mpezcTaB-
JIEHBI B BH/ie aDCOJIIOTHBIX M OTHOCUTEIBHBIX (%) 3Ha-
veHud, meguansl (Me), 25-TO U 75-TO TIPOIEHTHIIEH.
JI7151 OTI€HKY 3HAYNMOCTH PaCIIpe/iesIeHUsT KaUeCTBEeH-
HOTO ITPU3HAKA MEK/Ty TPYIIIaMy TPUMEHSITA KpUTe-
puti xu-kBagpar (x2). JIoCTOBEpHOCTh MEKIPYIIIIOBBIX

performed using a mechanical portable spirometer
SSP, as well as lung vital capacity. In order to assess
the muscle strength of the right and left hands as well
as the back extensors, hand-held and back dyna-
mometry were performed using a mechanical hand-
held dynamometer DK-140 and a mechanical back
dynamometer DS-200, respectively. Based on the
dynamometry results, strength indices were calcu-
lated using the formulas: Strength of the dominant
hand (kg) / Body weight (kg) x 100% (hand-held
dynamometry); Back strength (kg) / Body weight
(kg) x 100% (back dynamometry).

For statistical processing of the results, the standard
software Statistica 10.0 was used. The results are pre-
sented as absolute and relative (%) values, the median
(Me), 25" and 75™ percentiles. To assess the significance
of the distribution of a qualitative variable between the
groups, the chi-square test (%) was used. The signifi-
cance of between-group differences in non-normally dis-
tributed variables was assessed using the non-paramet-
ric Mann-Whitney test. Differences between the results
were considered significant at p < 0,05.

RESULTS AND DISCUSSION

The study revealed significant differences in the
parameters of physical development of first-year stu-
dents aged 16—17 who studied during the 2025/26
academic year and 11 years ago (Table 1). Over the
11-year period, the number of first-year students
with normal physical development decreased by 1,3
times (p < 0,05). For example, in the 2014/15 aca-
demic year, normal physical development was found
in more than one-third of first-year students, whereas
in the 2025/26 academic year — only in one-quarter.
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passiuuuii okasaresel B ciIydae UX pacipesiesieHus,
OTJINYHOTO OT HOPMAJIBHOTO, OLICHUBAIACH 110 Hela-
paMerpudeckoMy kpurtepuro Mansa — YurtHu. Pasiu-
41 MEXKY Pe3yJIbTaTaMH CUUTAINCH JOCTOBEPHBIMU
IIpH p < 0,05.

PE3YJIBTATDBI 1 OBCYXKJAEHHNE

IIpoBesieHHOE HCCAEAOBAHNE BBIABUIO 3HAUU-
MbI€ pPa3JINYMsl MOKasaTesield (U3UYECKOrOo pa3BU-
THS IEPBOKYPCHUKOB B Bo3pacre 16—17 JieT, 00yJaB-
IIUXCA B 2025/26 y4. roay u 11 JieT Hazay (tabi. 1).
3a 11-7IeTHUH TIEpUOJ] YMEHBIIWIOCHh KOJIUYECTBO
CTYZIEHTOB IIEPBOTO Kypca C HOPMaJIbHBIM (U3HYe-
CKHM pa3BUTHEM B 1,3 paza (p < 0,05). Tak, B2014/15
V4. TOZly HOpMaJibHOe (hU3UYECKOe PA3BBUTHE BBISB-
JIsI0Ch OoJiee 4eM y TPETH HEPBOKYPCHUKOB, TOTZA
KakK B 2025/26 y4. TOJTy — TOJIbKO y YETBEPTH, IIPHU
5TOM 3a 11-JIETHUU TIepUO07] ObLJIO BBISBJIEHO JIOCTO-
BEPHOE yBEJIMUEHHE KOJIMYECTBA CTYJ/IEHTOB C OXKH-
pennem I crenenu (p < 0,01) 3a CYET YMEHbBIIEHUS
YHCIIa UCCIeAyeMBIX ¢ lepuiuTom Macebl Tesa I cre-
esu (p < 0,05). JlaHHbIE U3BMEHEHUS YAIlle BBISBIIA-
Juch y fmeByiek. Cpemn o0ydyaroIiuxcs Ha IEPBOM
Kypce B 2025/26 y4. rofy He ObUIO BBISIBJIEHO HU
OTHOTO cTyJleHTa ¢ Aedururom macesl tena II cre-
MeH’, B OTJIMYME OT 2014/15 y4. rojia, KOrja HX
KOJIMYECTBO COCTABUJIO 2,7 %.

HccieqoBanne mokasaTesied KUCTEBOU JHMHAMO-
METPUH Y CTYZEHTOB IIEPBOTO Kypca B BO3pacTe
16—17 JIeT He BBISIBUJIO CyIIECTBEHHBIX U3MEHEHUN
CpeIHUX 3HAUYEHUU 3a 11-JIeTHUH epuoy (puc. 2).
MenuaHa CHJIbI MBIIII IPABOH KHUCTH y COBPEMEH-
HBIX TEPBOKYPCHUKOB U CTY/IEHTOB, MOCTYITHBIINX
Ha IEPBBIN KypcC B 2014/15 y4. TOJy, cCOCTaBWIA 30,0
U 31,0 KI' COOTBETCTBEHHO, MeJUaHa CHJIbI MBbIIII]
JIEBOM KHCTH — 27,0 U 29,0 KI' COOTBETCTBEHHO.
OHako aHAIN3 MMOKa3aTesell KUCTeBOU JUHAMOMe-
TPUH B 3aBUCUMOCTH OT IT10JIa ITOKa3aj CHUKEHHE

At the same time, over the 11-year period, a signifi-
cant increase in the number of students with class I
obesity was revealed (p < 0,01) due to a decrease in
the number of subjects with mild underweight
(p < 0,05). These changes were more often identified
in girls. Among first-year students of the 2025/26
academic year, no cases of moderate underweight
was revealed, in contrast to the 2014/15 academic
year, when their number was 2,7%.

Analysis of the data of hand-held dynamometry
in first-year students aged 16—17 did not reveal sig-
nificant changes in mean values over the 11-year
period (Fig. 2). The median of muscle strength of the
right hand in modern first-year students and stu-
dents of the 2014/15 academic year was 30,0 and
31,0 kg, respectively; the median of muscle strength
of the left hand was 27,0 and 29,0 kg, respectively.
However, analysis of hand-held dynamometry val-
ues depending on sex showed a decrease in mean
values of the muscle strength of the right and left
hands in female students by 1,2 times (p < 0,05),
whereas in male students, this parameter did not
change significantly.

Over the 11-year period, significant changes were
revealed in the values of back dynamometry (Fig. 3).
The mean value of the back strength in modern
first-year students aged 16—17 decreased by
1,3 times (p < 0,05) compared with first-year stu-
dents 11 years ago. It should be noted that the
decrease in the parameter was observed in both
female students — by 1,2 times (p < 0,05), and male
students — by 1,3 times (p < 0,01), but was more
pronounced in male students.

Over the 11-year period, negative changes were
revealed by the strength index calculated from the
results of back dynamometry. Its values were 88,7%
[60,5; 112,9] in the 2025/26 academic year, and
101,5% [76,3; 134,2] in the 2014/15 academic year.

Ta6/mua 1. XapakTepucTrka GU3NUeCKOT0 PAa3BUTHSA CTY,eHTOB-IIEPBOKYPCHUKOB B Bo3pacTe 16-17 sieT, 06y4aBILUXCA B

2025/26 1 2014 /15 y4. rogax, a6ce. (%)

Table 1. Characteristics of the physical development of first-year students aged 16-17 of the 2025/26 and 2014/15

academic years, abs. (%)

OuneHka ¢pU3U4eCKOro pa3sBUTUA 2025/26 2014/15
Assessment of physical development (n=115) (n=110)
HopmanbHoe ¢usnyeckoe pazsutue / Normal physical development 33(28,7) 41 (37,3)*
OTkJioHeHUs B pusuveckoM pa3sutuu / Deviations in physical development: 82 (71,3) 69 (62,7)
HU3KUH pocT / short stature 8(7,0) 8(7,3)
oxxupeHue | crenenu / class I obesity 40 (34,8) 8 (7,3)**
oxxupenue Il crenenu / class Il obesity -(0) -(0)
nedunut maccel | ctenenu / mild underweight 34 (29,6) 50 (45,5)*
nebuuut maccol Il crenenu / moderate underweight -(0) 3(2,7)*

[IpruMedaHue. [JoCcTOBepHOCTb pa3JUUUN Mexy IToKa3aTesiMu rpynmn: * p < 0,05; ** p < 0,01.

Note

. Between-group differences are significant: * p < 0,05; ** p < 0,01.
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[IpaBas kucts / Right hand

kr 60 JleBas xucts / Left hand
k max 52,0 kr 50
g 50 max 50,0 | ke max 42,0 max 46,0
40
30
28,0
20 | : 20 25% | 22,0 )
10 min 16,0 min 20,0 10 min 14,0 min 19,0
0 0
2025/26 2014/15 2025/26 2014/15

max — MaKCHMaJbHOC 3HaueHne / maximum value
75% — 75-i npouenTmiis / 75th percentile

Me — menuana / median

25% — 25-it npouenTib / 25th percentile

min — MUHMMaJIbHOE 3Ha4eHre / minimum value

Puc. 2. ITokasarenn KUCTEBOI TUHAMOMETPHH y CTY/I€HTOB-IIEPBOKYPCHUKOB B Bo3pacre 16—17 jieT
B 2025/26 y4. TOly B CPABHEHUU C 2014/15 y4. TOJIOM
Fig. 2. Results of hand-held dynamometry in first-year students aged 16—17 in the 2025/26 academic year
in comparison with the 2014/15 academic year

CpeTHUX 3HAUEHWM CUJIBI MBIIII, ITPABON U JIEBOU
KHCTEN Y JIEBYIIEK B 1,2 pa3a (p < 0,05), TOI/Ia KaK y
IOHOIIeH JTaHHBIHM MoKa3aTesnb JOCTOBEPHO He U3Me-
HUWICS.

3HauMMble W3MEHEHHUs 32 11-JIETHUU IepUuof
OBLTN BBIABJIEHBI 110 MTOKA3aTeJIIM CTAaHOBOH JIMHA-
momerpuu (puc. 3). CpeaHuii TOKazaTeab CHJIBI
MBIIII-pa3rubaTesiell y COBPEMEHHBIX ITEPBOKYpPC-
HUKOB B Bo3pacTe 16—17 jieT YMeHBIINICA B 1,3 pasa
(p < 0,05) IO CpPaBHEHUIO CO CTYIEHTAMU JIAHHOU
BO3PACTHOH TPYyHIIbl, OOyYaBIIMMHUCS HA IIEPBOM
Kypce 11 jeT Ha3aJl. CTOUT OTMETUTD, UTO CHUKEHHE
IOKa3aTeJsisi OTMEYAJIoCh U Y JIEBYIIEK — B 1,2 pasa
(p < 0,05), 1 y wHOWIEH — B 1,3 pa3a (p < 0,01),
0JTHaKO OBLIO 60JIee BBIPAXKEHO Y IOHOIIIEH.

The results obtained indicate that in modern first-
year students aged 16—17, the mean value of the
index decreased by almost 1,2 times compared with
first-year students who studied 11 years ago
(p < 0,05). The unfavorable dynamics revealed, as in
the case of back dynamometry, was more pronounced
in male students. Regarding the strength index
determined by the results of hand-held dynamome-
try, no significant changes were revealed over the
11-year period: 42,0% [33,4; 47,6] (2025/26 aca-
demic year) and 45,4% [35,5; 49,5] (2014/15 aca-
demic year), respectively.

Analysis of the data of chest circumference during
inspiration and expiration did not reveal significant
differences between the group of students aged 16—17

max — MaKCUMaJIbHOC 3HAYCHUC

maximum value

75% — 75-it npouenTuib / 75th percentile
Me — mennana / median

25% — 25-it npouenTuib / 25th percentile
min — MHHIMabHOE 3HAYCHUE

kr 180

k;

g 160 max_156,0
140 max 130,
120
100 75%| 85,0

25%1 55,0

minimum value

40 25% | 45.0 s
min 46,
20 min 30,0
0
2025/26 2014/15

Puc. 3. [TokazaTeu CTaHOBO IUHAMOMETPHHY Y CTY/IEHTOB-IIEPBOKYPCHUKOB B BO3pacTe 16—17 JIeT B 2025/26 y4. rozy
B CPaBHEHUHU C 2014/15 y4. rofioM (¥I0CTOBEPHOCTh PA3JIMUNI MEK/Ty II0Ka3aTeJIsIMU TPYIIIL: P < 0,05)
Fig. 3. Results of back dynamometry in first-year students aged 16—17 in the 2025/26 academic year in comparison
with the 2014/15 academic year (*between-group differences are significant, p < 0,05)
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Ta6una 2. 3HaueHUs1 OKPY>KHOCTH I'PYJHOU KJIETKHU y CTYZeHTOB IIepPBOTOo Kypca B Bo3pacte 16-17 et B 2025/26 yu. rony

B cpaBHeHuH ¢ 2014/15 y4. romom, Me [25%; 75%)]

Table 2. Values of chest circumference in first-year students aged 16-17 during the 2025/26 academic year in comparison

with the 2014 /15 academic year, Me [25%; 75%]

OKpy>KHOCTb rpyaHoii ki1eTkH / Chest circumference

2025/26

2014/15

Brox, cM / During inspiration, cm
Bo1g0x, cM / During expiration, cm
JKCKypcus rpyaHoi kaeTky, cM / Chest excursion, cm

93,0 [88,0; 98,0]
85,0 [82,0; 90,0]
6,5 [4,0; 8,5]

92,0 [89,0; 99,5]
83,0 [81,0; 90,5]
8,8[7,5; 9,5]*

[IpumMeuaHnue. J[oCTOBepHOCTb PA3JUINM MeX/y ToKa3aTe MU rpyni: * p < 0,05.

N o t e . Between-group differences are significant: * p < 0,05.

HeraTuBHble M3MeHEHHs 3a 11-JIETHUH TEPHO/T
OBLIH BBISABJIEHBI B OTHOIIIEHUU CHJIOBOTO HHEKCA,
PpaccCUUTaHHOTO IO Pe3ysIbTaTaM CTAHOBON JUHAMO-
metpuu. Ero 3Hauenus coctapuiau 88,7 [60,5; 112,9]
% B 2025/26 y4. Tony 4 101,5 [76,3; 134,2] % B
2014/15 y4. rozy. IloslyueHHBIe pe3yIbTaThl yKa3bI-
BaIOT HA TO, UTO Y COBPEMEHHBIX ITEPBOKYPCHUKOB B
Bo3pacre 16—17 JIeT cpefHee 3HAYEHHE WHEKCA
YMEHBIINIIOCHh IIOYTH B 1,2 pa3a IO CPAaBHEHUIO CO
CTy/IEHTaMH JJAaHHOU BO3PACTHOU TI'PYIIIbI, O0yJaB-
muMucs 11 Jiet Hazay (p < 0,05). BeiaBieHHast
HeOsaronpusATHASA JUHAMHUKA, TaK JKe KaK U IIPU cTa-
HOBOH JIMHAMOMETpUH, Oblia OoJjiee BBIpaXKeHa Y
IOHOIIEH. B OTHOIIEHNY CHITOBOTO MHAEKCA, OTIpeie-
JIsIEMOTO I10 pe3yJibTaTaM KHCTeBOU JUHAMOMETPUH,
3HAYMMBIX W3MEHEHHWH 3a 11-JIETHUH MEPUON He
BBISIBJIEHO: 42,0 [33,4; 47,6] % (2025/26 y4. ron) u
45,4 [35,5; 49,51 % (2014/15 y4. ronm) coorBer-
CTBEHHO.

AHanun3 3HAYeHUH OKPYKHOCTU TPYJHOHN KIJIETKHU
Ha B/IOX€e U BBbIIOXEe He BBIABUJI CyIIeCTBEHHBIX pas-
JUYUM MeXAy TPYIIOH CTYZEHTOB B BO3pacTe
16—17 JIeT, TOCTYNHBIINX HA TIEPBBIA KypCc B
2025/26 y4. TOAy U IPYNION IEPBOKYPCHUKOB aHa-
JIOTHYHOTO BO3pPAcTa, 0OyJaBIIUXCA B 2014/15 V4.
rogy (tabis. 2). JlocToBepHBIE PA3INYUSA yCTAHOB-
JIEHBI /IJIA TI0Ka3aTesIs SKCKYPCUH I'PYIHON KJIETKH,
KOTOPBIN B 1-U TpyIine ObLI JIOCTOBEPHO HIDKE II0
CPaBHEHMUIO €O 2-U Ipynmou (p < 0,05).

B 1-ii rpynme 3HAUYMTEBHO 4Yallle, YeM BO 2-H
rpyIIe, KaK y AeBYIIeK, TaK U y IOHOIIEH, BBISBIISI-
JINCHh 3HAYEHUS DKCKYPCUU TPYAHOU KJIETKH, KOTO-
pble COOTBETCTBOBAJIM YPOBHIO HIXKE CpeLHEero
(p < 0,01) ¥ TOCTOBEPHO pe’Ke 3HAUEHUsI, COOTBET-
CTBYIOIIIIE CPENHEMY U BBIIIE CPETHETO YPOBHAM
(p < 0,05) (puc. 4).

[TosyueHHBIE HaHHBIE IOATBEPIKIAIUCH PE3YJIb-
TaTaMH COIUPOMETPUH, COIJIACHO KOTOPBIM Y COBpe-
MEHHBIX IEPBOKYPCHUKOB 16—17 JIET JOCTOBEPHO
pexe, MO CPaBHEHUIO CO CTY/IeHTaMH-CBEPCTHU-
KaMu, OOydYaBIIMMUCA 11 JIET HA33Jl, BBIABJISIICA
CpelHUI YpOBEeHb KU3HEHHOW €eMKOCTU JIETKHUX

who entered the university in the 2025/26 academic
year and same age first-year students who studied
during the 2014/15 academic year (Table 2). Signifi-
cant differences were found for the parameter of
chest excursion, which was significantly lower in
group 1 compared with group 2 (p < 0,05).

In group 1, significantly more often than in group
2, in both female and male students, chest excursion
values corresponding to the level below average were
revealed (p < 0,01), and significantly less often val-
ues corresponding to the average level and above
average (p < 0,05) (Fig. 4).

The data obtained were confirmed by the results
of spirometry: in modern first-year students aged
16—17, the average level of lung vital capacity was
registered significantly less frequently compared
with first-year students who studied 11 years ago
(p < 0,05), and the level of below average was
revealed significantly more frequently (p < 0,01)
(Fig. 5). At the same time, the negative changes were
found in both female and male students.

The results obtained suggest a decrease in lung
vital capacity over the 11-year period, indicating
lower functional capabilities of the respiratory sys-
tem in modern first-year students compared to those
who were first-year students 11 years ago.

CONCLUSION

In our study, a negative trend of the parameters
of physical development and functional status of
first-year students aged 16—17 was revealed over the
11-year period.

Compared with the 2014/15 academic year, in the
2025/26 academic year the number of first-year stu-
dents (especially among female students) with nor-
mal physical development decreased, and the num-
ber of first-year students with deviations in physical
development due to class I obesity increased. These
changes were accompanied by a decrease in upper
limb muscle strength in female students, back mus-
cle strength and functional capabilities of the respi-

Journal homepage: http://jsms.ngmu.ru

119



Hexckuna H.H. u dp. / Journal of Siberian Medical Sciences T. 10, N? 3 (2026)

% 100 I VpoBeHb BIIIE CPETHETO
Above average
393 B Cpennuit ypoBeHb
80 - Average
B VYpoBeHb HUKE CPETHETO
Below average
60 -
42,9
40 ~
20 ~
17,9
0 -

2025/26

Puc. 4. PacupezienieHre CTyI€HTOB-IEPBOKYPCHIKOB B BO3pacTe 16—17 JIeT B 2025/26 y4. Toxy
B CPABHEHUH C 2014/15 y4. TOIOM I10 TOKA3ATEJISAM SKCKYPCHUU TPYAHOM KIIETKH
(JtocTOBEPHOCTH PA3IMYNI MEXKY IOKa3aTeIAMH IPYIIL: *p < 0,05; **p < 0,01)

Fig. 4. Distribution of first-year students aged 16—17 in the 2025/26 academic year in comparison
with the 2014/15 academic year by values of chest excursion
(*between-group differences are significant: *p < 0,05; **p < 0,01)

2014/15

(p < 0,05) U 3HAYUTEJHHO Yallle YPOBEHb HIDKE
cpeauero (p < 0,01) (puc. 5). [Ipu 5TOM HeraTUBHbIE
“3MeHeHUs: ObLIN OUHAKOBO BBIPAYKEHBI Y IEBYIIIEK
¥ FOHOIIIEH.

ITosyueHHbIE pe3yJIbTaThl YKa3bIBAIOT HA CHIKE-
HHe >KU3HEHHOH €MKOCTU JIETKMX 3a 11-JIETHHH
IepUO/i, UTO CBUJETEJILCTBYET O 00Jlee HUBKHUX

% 100 -

80

60

40 -

20 ~

ratory system in both male and female first-year stu-
dents.

The data obtained should be taken into account
when organizing the system of physical education at
a university, which is part of the educational process
in the junior years. Appropriate selection of means of
physical education will help correct the disorders

0 YpoBeHb BBIIIE CPETHETO
Above average
25,0 B Cpenuuii ypoBeHb
Average
B VposeHsb HIKE CPEITHETO
Below average

68,7

6,3

2025/26

Puc. 5. Pactipeniesnienue cTy/IeHTOB-IIEPBOKYPCHUKOB B BO3pacTe 16—17 JIeT B 2025/26 y4. TOxy
B CPaBHEHUHU C 2014/15 y4. FO/IOM I10 TIOKA3ATEJISIM KU3HEHHON EMKOCTH JIETKUX
(ToCTOBEPHOCTD pa3IMUni MEXKY [TOKa3aTes MU IPYHIL: *p < 0,05; **p < 0,01)
Fig. 5. Distribution of first-year students aged 16—17 in the 2025/26 academic year in comparison
with the 2014/15 academic year by values of lung vital capacity
(between-group differences are significant: *p < 0,05; **p < 0,01)

2014/15
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(pYHKIMOHAJIBHBIX BO3MOXKHOCTAX JbIXaTeJIbHOU
CHCTEMBI Y COBPeMEHHBIX CTYZIeHTOB IIepBOTo Kypca,
[0 CPaBHEHHUIO C IMEPBOKYPCHUKAMU, OOYyJaBIIU-
MucA 11 JIeT Ha3aj.

3AK/IIOYEHUE

B xo/ie MpOBEZEHHOTO UCCIEOBAHUS BhISBIEHA
HeTaTUBHAs JUHAMUKA TOKa3aTesiell (PU3nIecKoro
pasBUTHA U PYHKIMOHATIBHOTO COCTOSTHUS CTY/IE€H-
TOB-IIEPBOKYPCHUKOB B BoO3pacre 16—17 JieT 3a
11-JIETHUH TIEPUO/T.

ITo cpaBHEHMIO € 2014/15 y4. TOZIOM B 2025/26
V4. TOJTy YMEHBIITUIOCh KOJIMYECTBO O0YJaIOIUXCs
mepBoro Kypca (0co0eHHO Cpeiu JEeBYIIEK), UMelo-
[IUX HOPMAaJIbHOE (PUBUUYECKOE PA3BUTHE, U YBEJIU-
YHUJIOCH KOJIMYECTBO MEPBOKYPCHUKOB C OTKJIOHEHU-
MU B (HUBUYECKOM PA3BUTHHU 34 CUET OKHUPEHUS
I crenenu. /laHHble U3MEHEHUS COIPOBOXKIAJINCH
CHIKEHHEM CHJIBI MBIIII] BEPXHUX KOHEUHOCTEH Y
JIEBYIIIEK, CHJIBI MBIIIII] CIUHBI U QYHKIIMOHATHLHOTO
COCTOSTHUS JIBIXaTEJTbHON CHUCTEMBI, KaK y FOHOIIIEH,
TaK U JIEBYIIIEK, OOYUaBIITHXCSA HA TIEPBOM KypCe.
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performance, which is necessary for their future pro-
fessional activity.
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[TosyueHHble aHHBIE HEOOXOAMMO YUUTHIBATDH
IIpYU OPTAaHUBAIUN CUCTEMBI (DHU3UIECKOTO BOCITUTA-
HUA B By3e, KOTOpas SIBJISIETCSI YacThi0 0OpasoBa-
TEJILHOTO TpOoIlecca Ha MJIAZIIIUX Kypcax. AJIeKBaT-
HBIU I0ZI00P CpesicTB PU3UUECKOH KYJIBTYPBI IT03BO-
JIUT CKOPPEKTHPOBAThH BBIABJIEHHBIE HAPYIIEHU Y
IIEPBOKYPCHUKOB, COXPAHUTD U YKPEMUTH UX 3/I0PO-
Bbe, TOBBICUTH (PUBUUYECKYIO U YMCTBEHHYIO PabOTO-
CIIOCOOHOCTh, YTO HEOOXOAUMO I UX Oyjyinen
podecCUOHAIBHOU JIeATeTBHOCTH.

Kokt nHTEPECOB. ABTOPHI 3a5BJISIOT 00
OTCYTCTBUU KOH(JIMKTA HHTEPECOB.
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