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ASSESSMENT OF PHYSICAL DEVELOPMENT AND LIFESTYLE IN JUNIOR MEDICAL STUDENTS
Shestera AA®, Trankovskaya LV, Kaerova EV, Nagirnaya LN

Pacific State Medical University, Vladivostok, Russia

Preserving the health of student youth is one of the state's priority tasks. The relevance of the issue results from the students’ health deterioration. The study was
aimed to assess physical development in students of the medical higher educational instutution considering their lifestyle. We performed comparative assessment
of physical development in 940 first-year students of the Pacific State Medical University. The source of information was primary medical documentation (form
No. 025-CZ/u). Polling was used to assess the students’ lifestyle. The CHAID algorithm for decision trees was used in 2021 to estimate the effects of lifestyle
on the indicators of physical development in students. It was found that the students’ body length decreased over 20 years. The chest circumference of students
increased (p = 0.001). The right and left hand grip strength decreased (p < 0.001). A significant increase in the vital capacity was reported in males only (p = 0.007).
We revealed the increase in the number of students with disharmonious physical development (by 9.4% in males and 15.3% in females) due to overweight, along
with reduction of body weight by 12.5% in males. The risk factors of disharmonious physical development with the highest impact factor in males were as follows:
the lack of vegetables in the diet and the use of social media and computer games during free time. In females, the risk factors were as follows: daily consumption
of cereals, pasta, and bread and living apart from parents. The findings make it possible to estimate the risk factors of disharmonious physical development
and determine the priority directions for the development of preventive measures for preservation of students’ health.
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OLIEHKA ®U3N4HECKOIO PA3BUTUA N OBPA3A XKU3HW CTYAEHTOB MJTIAALLINX
KYPCOB MEAULMHCKOIO BY3A

A. A. LLectepa ™, J1. B.TpaHkoBsckas, E. B. Kaeposa, J1. H. HarnpHas
TVXOOKEaHCKUIN rOCYAaPCTBEHHbIN MEAVLIMHCKWIA yHMBEpCUTET, BnagmeocTok, Poccus

CoxpaHeHne 300poBbs CTYAEHYECKON MONMOAEXN ABNSAETCA OOHOW M3 MPUOPUTETHBIX 3afad rocyaapctea. AKTyanbHOCTb 3TOW Npobnembl 0bycnoBneHa
YXyALLEeHNeM COCTOSHUSA 3A0POBbs CTYAEHTOB. Llenbio nccnenosaHmns 66110 oLEeHUTb ranyeckoe passrTie 0by4atoLLxcs B 06pasosaTenbHOM opraHnaaLm
BbICLLIErO 00Pa30BaHNs MEAVLIMHCKOM HaNpPaBneHHOCTY C y4eTOM 1x 06pada »un3Hu. [poBeaeHa cpaBHUTENbHas oLieHKka hunsnyeckoro passutig 940 CTyneHToB
1-ro kypca ®reQY BO TTMY Munsgpasa Poccun. VICTOYHUKOM MH(OpMaLmMm nociyxuna nepBuyHas MeguumHekas gokymeHTaums ((popma Ne 025-LI3/y).
MeTtonom onpoca 6bin U3ydeH 06pas XXU3HK yHamxcs. [1ng nccnefoBaHus BAVSHMS obpasa »V3HN Ha nokasaTeny (ranyeckoro passuTus cTyaeHTos B 2021 1.
1ICMONb30Ba/IM METOZ, MOCTPOEHNS AepeBbeB knaccudukaumm (CHAID). YctaHoBneHo, 4To 3a 20 NeT Npor30LUI0 yMeHbLLEHWE AMHbI Tena CTyAeHToB. Pasmepb!
OKPY>XHOCTW FPYAHON KNETKM yHaLmxcs ysennyunmneb (o = 0,001). Cruna npasoin 1 nesom kucten ymeHblumnacsk (o < 0,001). XKnsHeHHas eMKOCTb JIErkyx 3Ha4YMO
yBenmymMnace N1k y toHoLer (p = 0,007). BbisiBNeHbl yBennyeHmne Yicna CTyAeHTOB C AMCrapMOHUYHBIM (PU3UHECKM PasBUTVEM (Y toHOLLEN Ha 9,4%, v fieByLLeK
Ha 15,3%) 3a cHeT 1M30bITOYHOM MaCcChl TeNa W CHWKEHNE MaccChbl Tena y toHoLwen Ha 12,5%. dakTopamu prcka ANCrapMOHUYHOrO (U3NHECKOro pasBuTUS
C HanBONbLLVIM VHAEKCOM BIUSHIS Y OHOLLIEV CTan HEAOCTATOK OBOLLEN B paLOHe 1 UCTIONb30BaHNE COLMabHbIX CETEN 1 KOMMBIOTEPHBIX UMp B CBOBOAHOE
OT y4ebbl Bpems. Y geByllek Takumu hakTopammn CTanmn exeaHeBHOE BKITIOHYEHWE B PALIMOH KPYM, MakapoHHbIX 13aenuvii, xneba 1 NpoxunsaHve oTaenbHO
ot poguTeneit. MNonydeHHble AaHHble MO3BONSIOT OLEHUTL PakTOPb! PUCKa ANCTaPMOHNHYHOIO (OU3NHECKOrO PasBUTUS 1 ONPEAe T MPUOPUTETHBIE HaNPaBeHNS
paspaboTKM MPOMUNAKTUHECKIX MEP L1t COXPaHEHNS 3[0POBbS YHaLLVIXCS.

KnioyeBble cnoBa: CTyeHTbI, 340P0Bbe, PU3NHECKOE Pa3BUTME, 00Pa3 »KM3HN, (HhaKTOPbl pUCKa

®duHaHcupoBaHue: paboTa BbINOMHEHa B paMKax AVCCEPTaLMOHHOIO NCCNefoBaHVsa NHCTUTYTa NpodunakTudeckon meguunHel ®FrB0Y BO TTMY MuHzapasa
Poccun.
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Preserving the health of student youth is one of the
state's priority tasks. The relevance of the issue results
from the continuing deterioration of students’ health [1-3].
According to the data provided by the Ministry of Health of the
Russian Federation and the Federal Service for the Oversight
of Consumer Protection and Welfare, only 14% students
in our country are considered to be generally healthy. Functional
disorders are reported in 50%, and 40% have chronic diseases
[4]. There has been a yearly increase in the number of students
included in the special physical training group due to their
health status. In some higher education institutions, the rate
of such students is as high as 50% of the whole student
body [5]. The students’ health status attracts attention
of both Russian and foreign scientists [6-10]. It is students
who represent a specific social group at high risk due to health
status that is characterized by definite age range (17-25 years),
specific lifestyle, intense rhythm of learning resulting from high
mental load, processing of information under time pressure,
extensive use of smartphones, computers and other devices
[11, 12]. At the same time, the lifestyle, the basics of intellectual
and moral development, the students’ health status are shaped
against this specific “background” [6].

Junior students have certain biological features inherent
to young adulthood (males aged 17-21 years, females aged
16-20 years), when the development of the body is not fully
completed. At the same time, extreme lability of the nervous
and emotional processes, tension of adaptive compensatory
processes persist, some alterations occur in the CNS [13].
It is young adulthood, when many disorders typical for adults
(arterial hypertension, diabetes mellitus, etc.) emerge,
manifestation of mental disorders with atypical symptoms
leading to diagnostic difficulties that reduce professional
suitability, likelihood of military service and future parenting
takes place. That is why this ontogeny period is considered
to be the most significant in terms of studying certain
morphological criteria for the diagnosis of norm and disorder
[6, 14].

[t is well known that physical development is the most
important indicator of health owing to the environmental factor
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exposure and the internal state of the human body [15, 16].
In this regard, the aggregated data on the state of students’
physical development are the object of preventive medicine
allowing one to predict the development of the population,
make certain managerial decisions.

The study was aimed to assess physical development
in students of the medical higher education instutution
considering their lifestyle.

METHODS

The source of information was primary medical documentation
(form No. 025-CZ/u) of 940 first-year students of the Pacific
State Medical University. Among them 277 individuals (44.0%
males and 56.0% females) were first-year students in 2001 and
663 individuals (31.2% males and 68.8% females) were first-
years in 2021. We assessed physical development using the
regional regression scales based on the following indicators:
body length (BL), body weight (BW), chest circumference (CC),
right and left hand grip dynamometry (HHD), and vital capacity
of the lungs (VC) [17].

In 2021, polling was used to assess the features of lifestyle
formation in students.

In 2021, the CHAID algorithm for decision trees was used
to assess the lifestyle factors affecting the students’ physical
development. Furthermore, the indices were calculated
showing the extent, to which the probability of disharmonious
physical development in certain group (node) was higher
or lower compared to the average value for the whole
sample. The index exceeding 100% suggested that the risk
of disharmonious physical development in the group was
higher relative to the average value for the whole sample [18].

Statistical data analysis was performed using the StatTech
3.0.7 software package ("Stattech"; Russia). When the
distribution was normal, the data were described using the
mean (M) and error of the mean (m). Statistical significance
of differences in the quantitative parameters in the groups was
assessed using the Student’s t-test; the significance level
was 0.05.

Table 1. Assessment of the average values of physical development indicators in males (M + m)

Indicators of physical development Year of observation/number of individuals o
2001/122 2021/207
Body length, cm 179.8 £ 0.7 178.0 £ 0.5 0.05*
Body weight, kg 68.6 + 1.2 70.8 +1.0 0.07
Chest circumference, cm 91.0+0.6 95.1 +0.7 0.001*
Right hand grip dynamometry, kg 448 + 0.6 40.9 + 0.5 0.001*
Left hand grip dynamometry, kg 30.7+0.5 28.3+0.5 0.001*
Vital capacity, mL 2458.2 + 44.5 2738.8 + 35.0 0.007*
Note: * — significant differences (p < 0.05).
Table 2. Assessment of the average values of physical development indicators in females (M + m)
Indicators of physical development Year of observation/number of individuals v
2001/155 2021/456
Body length, cm 166.7 + 0.5 164.8 + 0.3 0.01*
Body weight, kg 58.6 +0.7 58.5+0.5 0.23
Chest circumference, cm 83.9+0.5 89.0+ 0.4 0.001*
Right hand grip dynamometry, kg 29.1+03 26.5+0.2 0.01*
Left hand grip dynamometry, kg 28.2+0.4 249+0.2 <0.001*
Vital capacity, mL 2794.2 £ 39.5 2828.9 + 25.0 0.16

Note: * — significant differences (p < 0.05).
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Table 3. Assessment of the harmony of physical development in males

Year of observation/number of individuals
Physical development | - xscqssment criterion 2001/122 2021/207
assessment
Abs. % Abs. %
Harmonious M + 16R 88 721 104 50.2
Disharmonious due to 34 27.9 103 49.8
. body weight below
underweight M-1.10R 13 10.7 48 23.2
overweight bOd,e;l "191'91?;’9' 21 17.2 55 26.6
Table 4. Assessment of the harmony of physical development in females
Year of observation/number of individuals
Physical development | ascossment criterion 2001/155 2021/456
assessment
Abs. % Abs. %
Harmonious M + 10R 118 76.1 273 59.9
Disharmonious due to 37 23.9 183 40.1
) body weight below
underweight M -1.10R 16 43.2 51 27.9
. body weight over
overweight M+ 1.10R 21 56.8 132 721
RESULTS Infemales, BL, right and left hand grip strength decreased

significantly, CC significantly increased, BW remained almost
the same, VC showed non-significant changes (Table 2).
Assessment of the harmony of physical development
using the regional regression scales showed that the number
of young males with harmonious physical development decreased
by 21.9% over 20 years. The rate of underweight increased
2.2-fold and the rate of overweight increased 1.5-fold (Table 3).

[t was found that multidirectional changes in the indicators
of medical students’ physical development took place in 20 years.
In males, BL, right and left hand grip strength decreased
significantly, while CC and VC significantly increased.
Furthermore, BW increased, but the differences were non-
significant (Table1).

Physical development

Node 0
Category % n
W 431 286
B 569 377
Total 100 663
Sex
Adjusted p-value = 0.020 Chi-squared test = 5.379, DoF =1
[ ]

M Disharmonious
B Harmonious

Females Males
Node 1 Node 2
Category % n Category % n
| ] 40.1 183 || 49.8 103
| ] 59.9 273 | | 50.2 104

Total 68.8 456 Total 31.2 207

Consume cereals, pasta, bread every day
~ Adjusted p-value = 0,001 Adjusted p-value = 0.000
Chi-squared test = 11.163, DoF = 1 Chi-squared test = 16.780, DoF = 1

Consume cereals, pasta, bread every day

No Yes No Yes
Node 3 Node 4 Node 5 Node 6
Category % n Category % n Category % n Category % n
| ] 355 119 || 529 64 || 56.1 97 [ | 176 6
| 64.5 216 | 471 57 | 439 76 [ | 82.4 28
Total 50.5 335 Total 18.3 121 Total 26.1 173 Total 5.1 34

Use social media and computer games
in free time

Adjusted p-value = 0.040

Chi-squared test = 4.216, DoF = 1

Live in a dormitory
Adjusted p-value = 0.001
Chi-squared test = 10.408, DoF = 1

Usually cook using processed foods
Adjusted p-value = 0.029
Chi-squared test = 4.786, DoF = 1

Live with parents
Adjusted p-value = 0.030
Chi-squared test = 4.727, DoF = 1

1 1 1 1
No Yes Yes No Yes No No Yes
Node 7 Node 8 Node 9 Node 10 Node 11 Node 12 Node 13 Node 14
Category % n Category % n Category % n Category % n Category % n Category % n Category % n ||Category % n
| 33.4 99 [ | 51.3 20 B 267 4 | 56.6 60 | 58.7 91 [ | 333 6 | 0.00 0 ] 429 6
| ] 66.6 197 | ] 48.7 19 W 733 11 || 43.4 46 || 41.3 64 | ] 66.7 12 || 100.0 20 || 57.1 8
Total 44.6 296 Total 5.9 39 Total 2.3 15 Total 16.0 106 Total 23.4 155 Total 2.7 18 Total 3,0 20 Total 12.1 14

Fig. The most significant risk factors in students with different physical development scores depending on their lifestyle
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Table 5. Characteristics of the classification tree terminal nodes
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Total number of students
in the overall structure of
the node

Number
of the
node

Risk factor values

Response (share of
observations in the target
category for the node
in the overall number of
observations for the node)

Share of students with
the outcome relative to the
total number for the node

Impact factor
of the node

Abs. %

Abs. % %

Sex (males)

Consume vegetables every
1 day (no) 155 23.4
Use social media and computer
games in free time (yes)

91 58.7 136.1

Sex (females)

onsume cereals, pasta, bread

10 every day (yes)

106 16

Live with parents (no)

60 56.6 131.2

Sex (females)

Consume cereals, pasta, bread
8 every day (no) 39 5.9

Usually cook using processed
foods (yes)

20 51.3 118.9

Sex (males)

Consume vegetables every day

14 (ves)

Live in a dormitory (yes)

99.4

Sex (females)

Consume cereals, pasta, bread
7 every day (no) 296 44.6
Usually cook using processed
foods (no)

99 33.4 77.5

Sex (males)

Consume vegetables every day
12 (no) 18 2.7

Use social media and computer
games in free time (no)

6 33.3 77.3

Sex (females)

Consume cereals, pasta, bread
every day (no)

Live with parents (yes)

4 26.7 61.8

Sex (males)

Consume vegetables every day

18 (ves)

20 3

Live in a dormitory (no)

The number of females, whose physical development
was considered harmonious, decreased by 16.2%. Excess
body weigh was the main cause of disharmony. The number
of overweight female students reported in 2021 was 1.3 times
higher than that reported in 2001 (Table 4).

The most significant risk factors of the lifestyle of today’s
students associated with disharmonious physical development
were determined using the CHAID algorithm for decision trees
(Fig.).

As a result of the analysis, the three-level classification tree
that included 14 nodes was constructed. The impact factors
of the nodes with the risk factors triggering disharmonious
physical development were determined.
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The detailed description of the classification tree terminal
nodes is provided in Table 5. Nodes 11 and 10 are considered
to have the most adverse effect. The 11th node includes
such characteristics, as male sex, lack of daily consumption
of vegetables and excess use of gadgets (impact factor
136.1%). The 10th node includes such factors, as female sex,
excess consumption of carbohydrate foods, and living apart
from the family (131.2%). The table also contains nodes with
the risk factors having a less significant effect on physical
development.

The findings showed that the longitudinal growth
acceleration in students of the Pacific State Medical University
slowed down in the early 215t century. In 2021, a significant
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decrease in BL of young males (o = 0.05) and females (p = 0.01)
relative to the indicators reported in 2001 was observed.
Changes in the students’ BW were non-significant. The
students’ CC increased on average by 4 cm (p = 0.001).
The changes in physiometric indicators predictably lead
to the changes in functional capabilities. There was a significant
decrease in the students’ right and left hand grip strength
(o < 0.001). VC increased significantly in males (o = 0.007).

Assessment of the individual physical development level
has shown that more than a half of subjects have harmonious
physical development. Despite this fact, the number of students
with disharmonious physical development due to overweight
increased by 9.4% in males and 15.3% in females over
20 years.

The classification tree construction method has made
it possible to identify the risk factors affecting the students’ physical
development indicators. The risk factors of disharmonious
physical development in males with the highest impact factor
were the lack of vegetables in the diet and the use of social
media and computer games in free time (136.1%). In females,
the risk factors included daily consumption of cereals, pasta,
bread and living apart from parents (131.2%).

DISCUSSION

The earlier research results indicate multidirectional dynamics
of the modern students’ physical development indicators.
If in some regions of the country a decrease in anthropometric
indicators is reported, then in other territories their increase
is recorded [19, 20]. The majority of students have harmonious
physical development. However, there is still a rather large share
of students with disharmonious and sharply disharmonious
physical development [21]. Thus, disharmonious physical
development has been reported in 17% and sharply
disharmonious physical development has been reported
in 9% of students of the Pirogov Russian National Research
Medical University [22]. The same results were obtained for
medical students from Kyrgyzstan: disharmonious and sharply
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