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ABSTRACT

BACKGROUND: Currently, there are 33 educational organizations of the Russian Ministry of Defense in Russia with a total staff
of about 18 thousand students studying around the clock

AIM: to assess the dynamics of the health status of students in educational institutions of the Russian Ministry of Defense for
12 years from 2010/2011 to 2021/2022 academic year.

MATERIALS AND METHODS: We studied reports on Form 13K/MEL, prepared by employees of educational organizations of
the Russian Ministry of Defense, and calculated the dynamics of the level of assessments of the health status of students.
The article presents arithmetic averages and their errors; the development of health groups was assessed using time series
analysis, for which a second-order polynomial series was used.

RESULTS: In general educational institutions, there were 25.3 + 0.9% of pupils with health group I, 60.7 + 0.6% with group I,
and 14.0 + 1.2% with group Ill. In recent years, there has been a tendency to increase the number of pupils with health
groups | and Il and decrease with group IIl. These results indicated a properly organized educational process and optimization
of medical support for students. The most positive dynamics of health status were observed in pupils aged 10-12 years, less
pronounced — in pupils aged 16-18 years.

CONCLUSIONS: In some educational organizations of the Russian Ministry of Defense during the period studied, there were
not entirely favorable trends in the organization of medical support for students, which aims at more personalized work with
students.
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AHHOTALMA

AktyanbHocTb. B HacToswee Bpemsa B Poccun ¢dyHKUMoHMpytoT 33 o6Lueobpa3oBaTesibHble opraHu3aumMm MuHOGOPOHbI
Poccum ¢ 0bLueit WTaTHOM YMCIIEHHOCTBH 0KO0 18 ThiC. BOCMIUTAHHUKOB, 00YYaloLLMXCS C KPYrN0CYTOUHBIM NPpedbiBaHNEM.
LUenb — oueHUTb OMHAMUKY COCTOSIHUS 3[0POBbS BOCMMUTAHHUKOB 00LLe0bpa3oBaTeNibHbIX OpraHu3aumuii MUHOBOpPOHBI
Poccum 3a 12 net — ¢ 2010/2011 no 2021/2022 y4ebHblii rog.

Martepuan u MeToabl. M3yannu otyetsl no gopme 13K/MEL, noarotoBneHHble COTpyaHMKaMM 0bLieobpa3oBaTenbHbIX opra-
HW3auuii MuHobopoHsl Poccum, paccuntany AMHaMUKY YPOBHS OLIEHOK COCTOSIHWSA 3[,0POBbS BOCMMTAHHUKOB. B cTaTbe npea-
CTaBJieHbl CpefHUe apudMeTUUECKMe BENTMUMHBI U MX OLUMOKM, pa3BuUTME Tpynn 3[40POBbs OLEHWIM MpKU NMOMOLLM aHann3a
LVHAMUYECKWX PSALOB, As YEro MCMOoNb30BaM NOIMHOMUANBHBIA PsfL BTOPOro NOpsAKa.

Pe3ynbtathl. B 06Le06pa3oBaTenibHbIX OpraHu3aumsx BOCMUTaHHWMKOB ¢ | rpynnoi 3popoBba Obino 25,3+ 0,9 %,
coll — 60,7 +0,6 %, c lll rpynnoit — 14,0 £ 1,2 %. B nocnegHWe rofbl 0TMEYAeTCs TEHAEHUMS YBEMYEHUA YMCa BOC-
nuTaHHKMKOB ¢ | v Il rpynnamm 3n0poBbs M yMeHblieHns — c [l rpynnoii. 31 pe3ynbTaThl CBUMAETENLCTBOBAM O NMPaBULHO
OpraH130BaHHOM y4ebHO-BOCMMTaTeIbHOM MPOLEcce M ONTUMM3aLMM MeMLMHCKOr0 CONpOBOXAEHUS yyalmxcs. Hanbonee
MonoXuTeNbHas AMHaMWKa COCTOSIHUA 3[,0pOBbsS 0TMEYanach y BOCMUTaHHWKOB B Bo3pacTe 10-12 neT, MeHee BbIpaeH-
Has — Y BOCMUTaHHWKOB B Bo3pacTe 16—18 nert.

3aknovenune. B HekoTopbix 06Lieobpa3oBaTenbHbIX opraHu3aumax MuHobopoHbl Poccum m3ydeHHoro nepuofa oTMeuva-
JIUCb He BnOMHe 6aronpuaTHbIE TEHAEHLMW OpraHU3aLM MeAULIMHCKOrO COMPOBOX/AEHUS BOCMIMTAHHMKOB, YTO HalLlenMBaeT
Ha bonee nepcoHMdUUMPOBaHHYL0 paboTy ¢ 0byyaeMbIMM.

KnioueBble cno.a: rpynna 340poBbA; 0eTU; AUCNAHCEpPU3aUna; Kader; MMHOGOpOHbI Poccuy; NOApPOCTOK; CyBOpOBeL.
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BACKGROUND

The following health groups of pupils are distin-
guished in general educational organizations of the Rus-
sian Ministry of Defense based on normative documents:
group |, healthy pupils with normal development and lev-
el of basic functions; group Il, those having functional or
morphological abnormalities after acute diseases and are
frequently ill (hypertrophy of palatine tonsils of 1-2 de-
gree, nasal septum curvature without disruption of exter-
nal respiratory function, posture disorders, flattened foot,
myopia, low degree hypermetropia, moderate vegetative
lability of pubertal genesis, functional systolic murmur,
etc.); and group lll, patients with chronic diseases in a
state of compensation, with preserved functional capa-
bilities of the organism. This includes anemia, obesity,
malnutrition, vegetovascular dystonia, hypotonia, delayed
physical and/or sexual development, flat feet, scoliosis,
and varicose veins in the spermatic cord .

The search conducted in the Russian Science Cita-
tion Index’ revealed 152 responses to Russian sci-
entific articles on medical and biological aspects of
the life activity of pupils, including students of Suvo-
rov schools and cadets, published from 2005 to 2022.
The publications were divided into two categories: those
reflecting the state of health, including functional re-
serves of the organism, and those reflecting morbi-
dity, physical development, physical fitness, quality
of life, and socio-psychological features of the pupils’
personality.

The health determinants for pupils in Suvorov schools,
cadet classes, and corps of the Russia Ministry of Edu-
cation and Ministry of Defense and other ministries and
departments where over 200,000 people study include
genetic predisposition, individual personality character-
istics, and round-the-clock stay on the educational or-
ganization's premises, which shape lifestyle, nutrition,
social relationships, and physical and psychophysiologi-
cal development. Excessive daily and weekly educational
and intellectual loads, reduced break duration between
lessons and optional classes, and anthropogenic con-
taminants (e.g., aromatic hydrocarbons and aldehydes,
chlorine-containing substances, etc.) were the main
determinants of the negative impact of the educational
process. Furthermore, nutritional factors, including mi-
cronutrient deficiency (i.e., vitamins C, B,, and A, calcium,

" on Approval of the Standard Regulations on Medical Provision
of Students of Presidential Cadet, Suvorov Military, Nakhimov Naval, and
Moscow Military Musical Schools, as well as Cadet (Sea Cadet) Corps of
the Ministry of Defense of the Russian Federation: Order of the Minis-
try of Defense of the Russian Federation dated September 09. 10.2012
No. 3100; On the Procedure for Medical Examinations of Minors, including
upon Entry to Educational Institutions and During Training: Instructions of
the Head of the Main Military Medical Department of the Russian Ministry
of D(zefense, dated April 15, 2013, no. 161/2/2/2/721.
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phosphorus, and magnesium) and excess of macronu-
trients (fats and carbohydrates), were found to contrib-
ute to this impact. Although anthropogenic contaminant
content was within permissible levels, when combined
with other factors, they posed a risk to the health
of students [1].

In some studies, the health assessment results of
students from Suvorov schools and cadet corps were
compared to those of students of the same age in gen-
eral educational schools in the region. For instance, the
staff of Astrakhan State Medical University conducted a
series of articles on the health status, physical devel-
opment, nonspecific resistance, and functional state of
cadets at admission and after 5 years of training in the
I.A. Biryukov Cossack Cadet Corps (Astrakhan Oblast)
[2-5].

Moreover, Balashova et al. presented the state of
health of pupils at the Samara Cadet Corps. Ashvitz de-
scribed the Omsk Cadet Corps, whereas Balashova et
al. studied the Tver Suvorov Military School. Addition-
ally, Zhilina et al. studied an unspecified cadet corps
[6-9].

Pointing out the differences in absolute indices be-
tween the health groups of pupils in Suvorov schools and
cadet corps is crucial. These studies have shown that the
appropriate organization of the educational process, a
beneficial daily routine, rational nutrition, and education
have a positive effect on the health of cadets compared
to students in general educational schools.

Studies that assess the health status of pupils over a
long period of time were not found.

This study aimed to evaluate the health status dynam-
ics of pupils attending general educational organizations
under the Russian Ministry of Defense for a 12-year pe-
riod, from the academic year 2010/2011 to 2021/2022.

MATERIALS AND METHODS

There are currently 33 general educational organiza-
tions under the Russian Ministry of Defense, with a total
staff of approximately 18,000 students attending full-
time.

We analyzed Form 13K/MED reports created by the
Ministry of Defense’s general educational organization
staff from the 2010/2011 to 2021/2022 academic years.

The percentages of health assessments for general
educational organizations were calculated and catego-
rized by age group: 10-12 years (31.1%), 13-15 years
(43.9%), and 16—18 years (25%), and the distribution was
31.1%, 46.9%, and 25%, respectively.

Data were assessed for normal distribution. The ar-
ticle presents the arithmetic mean values and their er-
rors (M + m). The development of indicators was ana-
lyzed by examining dynamic series and calculating the
second-order polynomial trend [10]. The coefficient of
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determination (R?) indicates the objectivity of the poly-
nomial curve. The higher the R? value (maximum: 1.0),
the closer the curve approximates the actual data distri-
bution.

RESULTS

Table 1 presents the average annual shares of health
groups of pupils of general educational organizations
of the Russian Ministry of Defense from 2010/2011 to
2021/2022 academic years.

The distribution of children in the general popula-
tion was as follows: group I, 25.3% + 0.9%; group II,
60.7% + 0.6%; and group Ill, 14.0% = 1.2%. The poly-
nomial trends observed in the dynamics of students in
groups | and Il (Fig. 1, A and 1, B) resembled U-curves,
with an increasing trend in the last period of study.

Tom 43N0 1, 2024
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In contrast, the trend observed in group Il (Fig. 1, C)
resembled an inverted U-curve, with maximum values
observed between 2012/2013 and 2017/2018, followed
by a decrease in the last years of observation.

In 2010/2011, 31.8% of pupils were in health group I.
This figure decreased to 26.7% in 2021/2022, indicating
a 4.9% decrease. Importantly, this is a general indicator,
and further analysis of indicators in each general educa-
tional organization of the Russian Ministry of Defense is
critical to fully understand the trends in medical support
for students over the years.

However, the educational process has a clearly
positive impact on pupils in health groups Il and Ill.
In comparison to 2010/2011, the percentage of pupils
with group Il has slightly increased by 1.3%, whereas
the percentage of pupils with group Il has decreased
by 3.8%.

Table 1. Average annual shares of health groups of pupils of general education organizations of the Russian Ministry of Defense, %
Tabnuua 1. CpesHerofoBble A0MW Fpynin 30,0p0OBbst BOCIUTaHHUKOB 06LLe06pa3oBaTebHbIX opraHu3aumii MuHobopoHsl Poccuu, %

Academic year
Health Age.
aroup years | 2010/( 2011/ | 2012/ | 2013/ | 2014/ | 2015/ | 2016/ | 2017/ | 2018/ | 2019/ | 2020/ | 2021/ | M m
2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
| General 318 284 234 238 251 234 217 212 266 257 263 267 25309
10-12 246 271 260 288 304 294 297 256 332 293 335 325 29.2+09
13-15 297 249 194 206 218 200 184 205 236 230 224 230 223+0.9
16-18 394 391 265 233 242 222 184 157 235 256 246 259 257+20
I General 620 63.0 57.9 594 568 600 61.1 614 579 618 631 633 60706
10-12 726 651 614 608 576 578 607 61.0 569 642 615 635 61.9+1.2
13-15 65.7 664 560 566 548 614 629 611 595 624 664 659 61.6+1.2
16-18 49.9 509 565 627 597 603 578 626 567 578 59.1 590 57.7+1.1
M General 6.2 8.6 186 169 181 166 17.2 174 155 125 106 100 140+1.2
10-12 2.8 78 126 104 120 128 9.6 134 99 6.5 5.0 40 8.9+1.1
13-15 4.6 8.7 246 228 233 187 188 183 169 146 112 111 16118
16-18 107 100 171 140 161 175 238 217 198 166 164 151 16.6+1.2
50 N B %0 C
401 70- 401
2 _ 2 _ 2 _
e 3[](_ R*=070 2 [ R =0.47 i 2 30 R*=078
& x
& 201 & &
10 50 -
| e e e s s s o LY s e s e s s s e Y L year
—O— Group | —1— Group Il —— Group Ill

— — — Polynomial trend

— — — Polynomial trend

— — — Polynomial trend

Fig. 1. Dynamics of health groups of pupils of general education organizations of the Russian Ministry of Defense
Puc. 1. [InHamuka rpynn 34,0poBbA BOCMUTaHHMKOB 06LLe0bpa3oBaTenbHbIX opraHu3aumii MuHobopoHsl Poccum
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The correlation between the dynamics of health in-
dicators for pupils in groups | and Il is not significant
(r=0.326; p>0.05), whereas it is strong, statisti-
cally significant, and negative in group lll (r=-0.869;
p < 0.001). This suggests that different factors may in-
fluence health optimization. Given that the organization of
the educational process in general educational organiza-
tions of the Russian Ministry of Defense was similar for
all pupils, other factors, such as the age of the pupils,
may have played a significant role.

Table 2 presents the levels of health groups among
pupils in different age cohorts. There were significantly
more students in health group I in the 10-12 age group
than in the 13-15 age group (p < 0.001). Among pupils
aged 16—18 years, there were significantly fewer adoles-
cents with health group Il and more with health group IlI
than those aged 10-12 and 13-15 years (Table 2).
This phenomenon requires further research.

Figure 2 shows the polynomial trends with significant
coefficients of determination in the dynamics of pupils
aged 10-12 years. In group |, there is an increase in
data, and in group Il, there is a U-curve with an increas-
ing trend in the last period of observation. In group I,
an inverted U-curve with maximum indicators in

Table 2. Health groups in age cohorts of pupils

Vol.43(1) 2024
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2012/2013-2017/2018 and decreasing indicators in the
last years of observation was noted. The presented in-
dicators reveal an improvement in the health status of
pupils aged 10-12 during their education. For instance,
in 2010/2011, 24.6% of pupils in this age group were
in health group 1. In 2021/2022, this number increased
to 32.5%, indicating a 7.9% improvement. Additionally,
a decrease was observed in the number of students in
group II, from 72.6% to 63.5% (a 9.1% decrease), and an
increase in group Ill from 2.8% to 4% (a 1.2% increase).
The living conditions and educational process in the edu-
cational organizations of the Russian Ministry of Defense
may have positively impacted the adaptation process of
the younger age cohort’s organism. However, 4% of stu-
dents in this age group experience overstrain and deple-
tion of functional reserves. Therefore, a personalized ap-
proach to medical and psychological support of students
is critical.

The polynomial trends with significant coefficients of
determination in the dynamics of pupils in health groups |
(Fig. 3, A) and Il (Fig. 3, B) aged 13-15 years show a
U-curve with increasing indicators in the last period
of observation. In health group Il (Fig. 3, C), an in-
verted U-curve is observed with maximum indicators in

Tabnuua 2. Mpynnbl 340p0BbA B BO3PACTHLIX KOropTax BOCMUTaHHUKOB

Health group, %

Age of pupils, years

10-12 (1) 292+09 61.9+12 8.9+1.1
13-15(2) 22309 61.6+1.2 16.1+1.8
16-18 (3) 25720 57.7 £ 1.1 16.6 +1.2
- P13 <0.05
Significance Py, < 0.001 Py < 0.05 P, < 0.001
50 A 80 B 50 C
R?=0.80

Percentage

}
—
Il
o
=5

D
=
o
e
=]

— — — Polynomial trend

—— Group |l
— — — Polynomial trend

Fig. 2. Dynamics of health groups of pupils aged 10-12 years educational organizations of the Russian Ministry of Defense
Puc. 2. [InHamuKa rpynn 34,0poBbA BOCMUTaHHMKOB 06LLe0bpa3oBaTenbHbIX opraHn3aumii MuHobopoHel Poccum B Bospacte 10-12 net
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2012/2013-2014/2015 and a decreasing proportion in the
last years of observation.

Owing to the fact that this age cohort prevailed among
all pupils, the development of their health assessments
resembled the general health dynamics in all general
educational organizations of the Russian Ministry of De-
fense (Fig. 1).

In2010/2011, 29.7% of children in this age group were
classified as belonging to health group |. By 2021/2022,
this percentage had decreased to 23% (a 7.7% de-
crease). For health group Il, the percentage increased
from 65.7% to 65.9% (a 0.2% increase). For health
group llI, the percentage increased from 10.7% to 15.1%
(@ 4.4% increase).

The polynomial trend for pupils aged 16—18 years in
health group | (Fig. 4, A) showed a U-curve with minimal
data in 2016/2017-2017/2018 and an increase in indi-
cators in the last period of observation. The polynomial

Tom 43N0 1, 2024
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trends for pupils in health groups Il (Fig. 4, B) and Il
(Fig. 4, C) revealed an inverted U-curve with an increase
in indicators in the last years of observation.

In 2010/2011, 34.9% of pupils in this age group were
in health group I. By 2021/2022, this number had de-
creased to 25.9% (a 9% decrease). For health group II,
the percentage increased from 65.7% to 65.9%. In health
group lll, the percentage increased from 10.7% to 15.1%
(a 4.4% increase). Health assessments in each education-
al organization is should be further analyzed to identify
the specific reasons for this phenomenon.

CONCLUSIONS

The analysis reveals that in the academic years
2010/2011 to 2021/2022, the percentage of pupils in
health group | was 25.3% + 0.9%; in group Il, it was
60.7% + 0.6%; and in group llI, it was 14.0% + 1.2% in

N

Percentage

ST ddgaAaad

— — — Polynomial trend

—m— Group Il
— — — Polynomial trend

year

—— Group Ill
— — — Polynomial trend

Fig. 3. Dynamics of health groups of pupils aged 13-15 years of educational organizations of the Russian Ministry of Defense
Puc. 3. [IuHaMuka rpynn 340poBbs BOCIMTAHHMKOB 00LL,e0bpa3oBaTesibHbIX OpraHu3aumii MuHobopoHbl Poccun B Bospacte 13-15 net
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Fig. 4. Dynamics of health groups of pupils aged 16—18 years educational organizations of the Russian Ministry of Defense

Puc. 4. [InHamuka rpynn 34,0poBbA BOCMUTaHHMKOB 06LLe0bpa3oBaTeNibHbIX opraHn3aumii MuHobopoHel Poccum B Bospacte 16—18 net
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general educational organizations of the Russian Minis-
try of Defense. A recent trend of increasing the number
of pupils in health groups | and Il while decreasing the
number in group Il has been noted. These results gener-
ally indicate a well-organized educational process and
optimized medical support for pupils.

The health status of pupils aged 10-12 years
showed the most optimal dynamics. Among them, the
majority were in health groups | and Il, accounting for
29.2% + 0.9% and 61.9% + 1.2%, respectively, whereas
fewer were in group lll, accounting for 8.9% + 1.1%.
During the last period of observation, the proportion of
pupils increased in health groups | and Il and decreased
in group IlI.

The health assessments of pupils aged 16-18 years
showed less pronounced indicators. The percentage of
pupils in health group | was 25.7% + 2.0%; in group II,
57.7% = 1.1%; and in group Ill, 16.6% + 1.2%. A decrease
was found in the percentage of persons in health group |
and an increase in group lll compared to previous years
in this age group.

During the study period, certain general educational
organizations within the Russian Ministry of Defense ex-
hibited unfavorable trends in the organization of medical
follow-up for students. This highlights the need for more
personalized attention to students. Regrettably, errors
were found in the completion of medical record-keeping
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racy of results.
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