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ABSTRACT

BACKGROUND: In 33 educational schools of the Russian Ministry of Defense, approximately 18,000 students are enrolled
in programs preparing them for military or other public service functions. These programs are focused on the development
of an active personality, innovative thinking, physical training, and the improvement of the body’s functional reserves.

AIM: of this study was to compare the primary incidence trends and patterns categorized by the International Classification
of Diseases, 10th revision, among students of pre-university educational schools of the Russian Ministry of Defense and gen-
eral population of Russian adolescents over a 12-year period (2010-2022).

METHODS: The analysis included primary disease incidence data submitted with 13K/MED reports. Primary disease codes were
matched with classes of the 10th revision of the International Statistical Classification of Diseases and Related Health Prob-
lems. The incidence rates were calculated per 1000 students (%). The primary disease incidence rates were compared between
students and general population of adolescents aged 15-17 years. The long-term average annual rate was determined based
on total absolute values over the 12-year period. The annual average rates alongside with arithmetic means and their standard
errors (M + m) were calculated for the analysis of similarities (differences). The trends were assessed by analyzing time series
and calculating a second-order polynomial trendline.

RESULTS: Among students, the long-term average annual and average annual rates were 2694.3% and 2709.0 + 77.1%, re-
spectively, in 2010-2022. For Russian adolescents, lower values were observed, i.e. 1361.2% and 1380.0 + 19.9%, respec-
tively (p < 0.001). We assume that higher rates of primary disease incidence among students were attributed to higher rates of
disease detection, more accessible qualified and high-tech medical care, and personalized accountability of all cases, including
those of mild or moderate severity, which are associated with home treatment and are not reported by regional healthcare
facilities of the Russian Ministry of Health. Primary incidence rates were calculated for main classes of diseases reported in
students and Russian adolescents.

CONCLUSION: The early detection, prevention, timely treatment and rehabilitation of main classes of diseases can significantly
reduce the primary disease incidence among students of pre-university educational schools of the Russian Ministry of Defense
and Russian adolescents aged 15-17 years.

Keywords: student; cadet; Russian Ministry of Defense; nosological forms; primary disease incidence; adolescents; state of
health; student of Suvorov Military College.
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CpaBHeHMe nepBUYHOIK 3a60neBaeMoOCTU
BOCNMTAHHUKOB [,0BY30BCKUX 00wW,e006pa3oBaTesibHbIX
opranusauuu MuHo6oponbl Poccum u nogpoctkos Poccum
N.K. Conpartos'?, B.W. EBnokumos?, B.I. Apcentbes', P.I. Makues', 0.A. ®epopos’

! BoeHHo-MeanuUMHCKas aKagemus, CaHkT-Tetepbypr, Poccus;
2 CanKT-MeTepByprckui rocynapcTaeHHblit yHusepeutet, CakT-Metepbypr, Poccusa
3 BcepocCHiCKM LIEHTP 3KCTPEHHOM 1 paauaLMOHHON MeanumHel uM. A.M. Hukndoposa MYC Poccim, Cankr-Metepbypr, Poccua

AHHOTALIUA

AxtyanbHocTb. B 33 obLyeobpasoBatenbHbix opraHusaumsx MuHobopoHbl Poccum 18 Thic. BOCMUTaHHUKOB MPOXOAAT MOA-
FOTOBKY K BOEHHOW UIM UHOM rocyfnapcTBeHHoi ciyxbe. Ocoboe BHUMaHME B HUX YAENISETCA PasBUTUIO aKTUBHOM JINYHOCTH
1 MIHHOBALMOHHOCTU MbILLNEHNS, BU3MYECKON NOLATOTOBKE U ONTUMM3aLMK BYHKLMOHANBHBIX Pe3epPBOB OpraHnU3Ma.

Llenb — cpaBHMTL AMHAMUMKY W CTPYKTYpY NepBUYHOI 3aboneBaeMoCTM Mo KiiaccaM MexayHapoaHoi Kiaccudmkaumm 6o-
ne3Heil U pacCTpoMCTB, CBA3aHHbIX ¢ 6one3Hbto, 10-ro nepecMoTpa y BOCMUTaHHWUKOB [0BY30BCKUX 06LLe0bpa30BaTebHbIX
opraHu3auuin MuHobopoHsl 1 nogpocTkoB Poccuu 3a 12 net (2010-2022 rr.).

Matepuanb! u MeTogbl. [TpoaHanM3MpoBaHbI NOKasaTesu NepBrUYHOM 3aboneBaeMocTy B oT4eTax no dopme 13K/MEL. Ho3so-
1orMK NepBUYHOl 3ab0N1eBaeMOCTH COOTHECEHBI € KNlaccamu No Mex ayHapoiHoW KnaccuduKaumm 6onesHen 1 paccTpoiicTs,
CBA3aHHbIX ¢ 6one3Hbto, 10-ro nepecMotpa. Mokasatenu 3aboneaemocty paccumtaHbl Ha 1000 BocnuTaHHMKOB (Y%0). Mpo-
BEJEHO CpaBHEHWE YPOBHEW MepBMYHOM 3abosieBaeMoCTM BOCMMTaHHMKOB M noapocTkoB Poccum B Bo3pacte 15-17 nert.
Mo cyMMe abcomioTHbIX Nokasateneid 3a 12 neT BbIABNEH CPeJHEMHOTONETHUN YPOBEHb, @ ANS aHanu3a cxoAcTea (pasnu-
YMit) — CpesHerof0BoN YpoBEHb CO CPEAHUMM apUPMETUHECKMMM BENIMYMHAMMU U X oLwinbKamu (M+m). Pa3BuTue nokasare-
el OLEHUBAM C MOMOLLBI0 aHaNW3a AMHAMUYECKUX PAOB W pacyeTa NOIMHOMUANbHOMO TPeHAA 2-ro NopsaKa.
Pe3ynbtathl. CpejHEMHOrONETHUIA YPOBEHDL NEpBUYHON 3aboneBaemocTy BocnuTaHHUKoB B 2010-2022 rr. 6bin 2694,3%,
cpeaHeropoBon — 2709,0+77,1%o. Y nogpoctkoB Poccum oH okasancs MeHblue — 1361,2 1 1380,0+19,9%o cooTBeTCTBEHHO
(p <0,001). MonaraeM, YTo ypoBEHb NEPBUYHOW 3a00NIEBAEMOCTU BOCMMTAHHUKOB OMPEAENsICA BbICOKON BbIABNSEMOCTbIO,
bonee BbIpaXKEHHOW AOCTYMHOCTLH MpU OKa3aHWW KBanMGULMPOBAHHOW U BbICOKOTEXHONIOMMYHON MEAULIMHCKOW MOMOLLY
1 NePCOHN(ULMPOBAHHBIM YHETOM BCEX CIly4aeB Doe3Held, B TOM YMC/e HO30/10TWI IEFKOW K YMEPEHHON UHTEHCUBHOCTMH,
KOTOpble Npy AOMALLHEM NIeYEeHWUN He PerucTpUPYIOTCA B TEPPUTOpUaNbHBIX OpraHu3aumsax MuHsapasa Poccum no Mecty xu-
TeNbCTBA NOAPOCTKOB. bbinu paccunTaHbl YpoBHM NepBUYHON 3abosieBaeMoCTM BedyLMX KNaccoB 6onie3Heit A1 BOCMUTaH-
HWKOB ¥ NofpocTKoB Poccum.

3aksioyeHmne. PaHHee BbISIBNIEHWE BeayLLMX KNaccoB 6onesHei, Ux NpodmnaKTKa, CBOEBPEMEHHOE JieyeHue U peabunura-
LiMA MOTYT CYyLLECTBEHHO YMeHbLUMTb YPOBEHb MepBUYHON 3aboneBaeMOCTH BOCMIUTaHHMKOB [0BY30BCKMX 00Lieobpa3oBa-
TeSIbHbIX OpraHu3aLmii MuHobopoHs! U toHowwen Poccum B Bo3pacte 15-17 neT.

KntoueBble cnoBa: BocnuTaHHUK; KafeT; MuHobopoHbl Poccuu; Ho3onornyeckne GopMbl; nepeuyHas 3aboneBaeMoCTb;
NMOAPOCTKM; COCTOSHME 3[0POBbS; CYBOPOBEL,
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BACKGROUND

In 33 general education institutions under the Ministry
of Defense of the Russian Federation, 18,000 cadets un-
dergo training for military or other government services.
Particular emphasis is placed on the development of ac-
tive personality traits and innovative thinking, physical
training, and optimization of the body's functional re-
serves.

Studies on morbidity among students of Suvorov
Military College and cadet schools are few. Most studies
focused on ocular pathology, digestive and musculoske-
letal diseases, functional reserves of the cardiorespira-
tory system, and somatoform and stress-related neurotic
disorders [1-6].

In 2016-2018, the overall morbidity by classes of
the International Statistical Classification of Diseases
and Related Health Problems, 10th Revision (ICD-10),
among students of the Suvorov Military College increased
from 2196%0 to 2398%0, whereas the incidence of dis-
ease increased from 1522%o to 1662%o, exceeding the
corresponding rates among adolescents in Russia. The
incidence of influenza and acute respiratory viral infec-
tions (class X) remained high, reaching 1640%o in 2018.
The incidence of diseases of the skin and subcutaneous
tissue (class XII) decreased from 220%o to 182%o, and
injuries, poisonings, and certain other consequences of
external causes (class XIX) from 375%o to 225%o [7].

In 2006, the overall morbidity among students of
Omsk Cadet was 3348%o, which was almost threefold
higher than that of the same age group nationwide. This
may be explained by the 100% registration of healthcare
visits [8].

Considering the higher level of disease incidence
among students of educational institutions of the Min-
istry of Defense of the Russian Federation than among
students of regular general education schools, some
opponents, when discussing the results, indicated that
the educational process in the former had a negative im-
pact on students’ health. The high morbidity rates were
assumed to be associated with high population density
(crowding) of students, emphasis on physical training,
and strict documentation of health disorders.

This study aimed to compare the trends and structure
of disease incidence by ICD-10 classes between students
of pre-university educational institutions of the Ministry
of Defense of the Russian Federation and adolescents in
Russia over a 12-year period (2010-2022).

METHODS

This study was conducted as part of a dissertation
project. Approval of the study involving human partici-
pants and the use of medical documents was obtained
from the Independent Ethics Committee of the S.M. Kirov
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Military Medical Academy (protocol no. 260, dated Febru-
ary 22, 2022).

Medical monitoring and morbidity indicators from
reports submitted in Form 13K/MED for 2010-2022 by
heads of medical units of pre-university educational in-
stitutions of the Ministry of Defense of the Russian Fe-
deration were analyzed. The level, trend, and structure of
disease incidence of 112,000 students were calculated.
Cases of newly diagnosed conditions during a lifetime
were considered primary, as well as all cases of acute
diseases and injuries [9].

Disease incidence was categorized according to
ICD-10 classes. The classes that ranked first to fifth in
the incidence structure were considered leading, as their
prevention could significantly decrease overall morbidity.

Morbidity rates were calculated per 1000 students
(%o0). As students aged 15-17 years represented the
largest cohort (43.9%), incidence indicators were com-
pared with data from adolescents of the same age group
from statistical compilations of the Central Research In-
stitute for Organization and Informatics of Healthcare*.
The morbidity indicators for adolescents in Russia, origi-
nally calculated per 100,000 population, were normalized
and converted to per mille (per 1,000 population) for sub-
sequent comparison.

Obtained data were statistically analyzed using
the Statistica 10.0 software package (Dell Inc, USA).
The Kolmogorov—Smirnov test showed that the study
results approximated a normal distribution. Based on
the sum of absolute indicators over 12 years, the aver-
age long-term level of disease incidence was obtained.
To analyze similarities and differences, the average an-
nual level with arithmetic means and their standard er-
rors (M + m) were determined. Trends were assessed
using time series analysis and by calculating a second-
order polynomial trend [10]. The coefficient of determi-
nation (R?) demonstrated the accuracy of the polynomial
curve: the closer the R? value to 1.0, the more accurately
the curve was fitted. Congruence (consistency) of trends
was evaluated using Pearson correlation coefficient.

RESULTS

The average long-term level of disease incidence among
students in 2010-2022 was 2694.3%q, and the average
annual level was 2709.0 + 77.1%o. These indicators were
1361.2%0 and 1380.0 + 19.9%s, respectively (p < 0.001),
among adolescents in Russia aged 15-17 years.

*Dfficial periodic publications: Morbidity of the child population of Rus-
sia/Statistical materials. Part IX. Ministry of Health of the Russian Federa-
tion, Department of Monitoring, Analysis, and Strategic Development of
Health Care, Central Research Institute for Organization and Informatics
of Health Care of the Ministry of Health of Russia. Moscow, 2009-2022.
Available at: http://minzdrav.gov.ru/documents. Accessed on December 1,
2024.
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Table 1. ICD-10 classes of diseases and disorders

Class Name of class Code
I Certain infectious and parasitic diseases A00-B99
I Neoplasms C00-D48
Il Diseases of the blood and blood-forming organs and certain disorders involving the immune mechanism D50-D89
v Endocrine, nutritional, and metabolic diseases E00-E90
v Mental and behavioral disorders FO0-F99
Vi Diseases of the nervous system 600-G99
Vi Diseases of the eye and adnexa HO0-H59
Vil Diseases of the ear and mastoid process H60-H95
IX Diseases of the circulatory system 100-199
X Diseases of the respiratory system J00-J99
Xl Diseases of the digestive system K00-K93
Xi Diseases of the skin and subcutaneous tissue L00-L99
Xl Diseases of the musculoskeletal system and connective tissue MO00-M99
XIv Diseases of the genitourinary system NOO-N99
Xvill Symptoms, signs, and abnormal clinical and laboratory findings, not elsewhere classified R00-R99
XIX Injury, poisoning, and other consequences of external causes S00-T98
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Fig. 1. Trends in the incidence of disease among adolescents (a), trends in the structure of disease incidence (b), and structure of disease

incidence (c).

Figures 1 and 2 presents the trends of disease inci-
dence. With very low coefficients of determination, the
polynomial trend of incidence among adolescents exhib-
ited a tendency toward minimal change (Fig. 1a), whereas
among students, it resembled a shallow U-shaped curve
with a tendency toward increasing values in the last ob-
servation period (Fig. 2a). Trend congruence was weak,
negative, and statistically nonsignificant (r=-0.161;
p > 0.05), indicating the potential influence of different
(oppositely directed) factors, such as educational and
training processes.

DOl https://doiorg/ 10.17816/ rmmar632383

Table 2 summarizes the results of disease inci-
dence among adolescents in Russia aged 15-17 years.
The highest rank was attributed to respiratory diseases
(class X), with an average long-term level of 689.7%o and
a share of 50.6% in the structure; rank 2, injuries, poison-
ing, and certain other consequences of external causes
(class XIX), 162.5%0 and 11.9%; rank 3, diseases of the
skin and subcutaneous tissue (class XII), 73.5%q and
5.4%; rank 4, diseases of the digestive system (class XI),
65.6%0 and 4.8%; and rank 5, diseases of the eye and ad-
nexa (class VII), 58.8%o and 4.3%, respectively (Table 2).
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Fig. 2. Trends in the incidence of disease among cadets (a), trends in the structure of disease incidence (b), and structure of disease

incidence (c).

Table 2. Indicators of disease incidence in adolescents in Russia, 2010-2022

IEE:SU Averalg\el'allcjrr}zu—term Structure, % Rank R? Trend Avera%;’ ia;r;L:]Z level,
I 433 35 8th 0.82 u? 49.0+83
I 48 0.4 17th 073 T 48+0.1
1] 8.5 0.6 15-16th 0.37 s 8.7+0.2
v 24.2 18 11th 0.23 0 245+21
v 9.1 0.7 13-14th 0.89 N3 93+0.6
Vi 37.8 2.8 9th 0.53 ) 385+0.8
Vi 58.8 4.3 5th 0.51 nd 59.9+ 1.4
Vil 34.0 2.5 10th 0.60 nd 346 +0.7
IX 15.9 1.2 12th 0.76 N3 16.1+0.5
X 689.7 50.6 Tst 0.63 u? 699.8+9.8
X 65.6 48 4th 0.83 ) 66.9+£2.9
Xl 735 5.4 3rd 0.85 N3 74.9 + 3.1
XIll 55.3 4.1 6-Tth 0.70 ) 563+ 1.6
XIv 56.2 41 6-Tth 0.80 N3 57.2+19
XVl 7.6 0.6 15-16th 0.92 ) 7.8+2.4
XIX 162.5 11.9 2nd 0.60 nd 165.5+ 3.6
Other 38.7 0.7 13-14th 0.81 u? 37.6 £ 16.1
Total 1361.2 100.0 0.21 U 1380.0 + 19.9

The cumulative contribution of these disease classes
accounted for 77% of the structure of disease incidence
among adolescents (Fig. 1c).

With varying degrees of change, a decrease in disease
incidence was observed over time among adolescents in
5 classes (63% of the structure), and an increase was
noted in 12 classes (37%) (Table 2). In the trend of the
structure of leading classes, an increase was found in the
share of class X diseases and a decrease in the shares of
other classes (Fig. 1b).

DOl https://doiorg/ 10.17816/ rmmarb32383

Table 3 summarizes the results of disease incidence
among students. In the structure, the highest rank was
attributed to respiratory diseases (class X), with an aver-
age long-term level of 1490.3%0 and a share of 56.7%;
rank 2, symptoms, signs, and abnormal clinical and labo-
ratory findings, not elsewhere classified (class XVIII),
295.5%0 and 10.8%; rank 3, diseases of the skin and
subcutaneous tissue (class XII), 131.1%o0 and 4.9%; rank
4, diseases of the musculoskeletal system and connec-
tive tissue (class XIll), 128.8%0 and 4.3%; and rank 5,
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Table 3. Indicators of disease incidence in cadets, 2010-2022
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lgg 5150 Averalg\elell(? r:]/_culn-term Structure, % | Rank R? Trend Averag(;;;rr;r)]%/aﬁi level, p<
I 86.8 3.4 8th 0.63 \ 91.7 £ 4.1 *0.001
I 1.1 0.04 16th 0.31 nl 1.0+0.2 10.001
Il 1.8 0.1 15th 0.20 n 1.9£03 10.001
v 38.1 1.2 11th 0.75 T 32.2+58 10.001
v 5.8 0.2 14th 0.15 nT 55+1.0 10.001
\ 114.2 3.9 7th 0.55 T 104.5 £ 10.0 10.001
Vil 86.7 3.0 9th 0.40 T 81.5+8.2 10.01
Vil 51.8 2.0 10th 0.39 N 53.1+£28 10.001
IX 24.5 0.9 12th 0.23 nT 233x18 10.001
X 1490.3 56.7 Ist 0.35 b 1543.5 + 74.5 10.001
X 113.8 4.2 5th 0.05 T 112.8 £ 4.3 10.001
Xl 131.1 4.9 3rd 0.25 u 131.8 £5.0 10.001
Xl 128.8 4.3 4th 0.75 ) 117397 10.001
XV 9.6 0.4 13th 0.54 n 97+08 10.001
Xvill 295.5 10.8 2nd 0.10 ) 291.4+18.2 10.001
XIX 114.4 4.0 6th 0.61 T 107.7 £ 6.7 10.001

Total 2694.3 100.0 0.14 U 2709.0 £ 77.1 10.001

Note. * Significant differences between indicators of cadets and adolescents. An upward arrow indicates a higher-level cadets; a downward arrow

indicates the opposite.

diseases of the digestive system (class XI), 113.8%o
and 4.2%, respectively (Table 3). The cumulative con-
tribution of these disease classes accounted for 80.9%
of the structure of disease incidence among students
(Fig. 2¢).

With varying degrees of change, a decrease in the
level of primary morbidity among students was observed
over time in 12 classes (43% of the structure) and an
increase in 4 classes (57%) (Table 3). In the trend of the
structure of leading classes, an increase was noted in the
shares of classes XII, XIIl, and XVIIl and a decrease in the
shares of classes X and XI (Fig. 2b).

When comparing the average annual levels between
students and adolescents, adolescents demonstrated sig-
nificantly higher rates of neoplasms (class II); diseases
of the blood and blood-forming organs and certain disor-
ders involving the immune mechanism (class Ill); mental
and behavioral disorders (class V); diseases of the geni-
tourinary system (class XIV); and injuries, poisoning, and
certain other consequences of external causes (class XIX)
(Table 3). For other classes of diseases, the rates were
higher among students (Table 3); they accounted for a
substantial proportion of the incidence. This phenomenon
will be analyzed in more detail below.

DISCUSSION

The average long-term incidence of certain infectious
and parasitic diseases (class 1) and respiratory diseases
(class X) was higher in cadets than in adolescents by
44%o0 and 801%o, respectively. To prevent the spread of

DA hitps://doi.org/ 1017816/ rmmar632383

these diseases within relatively crowded accommoda-
tions of cadets, affected individuals were referred for
inpatient treatment. Accordingly, these conditions were
recorded among cadets, whereas at home, adolescents
were often treated by relatives without contacting medi-
cal personnel; hence, such cases were not documented in
territorial institutions of the Ministry of Health of Russia
at the place of residence.

Among cadets, the incidence of class XVIII conditions
identified through laboratory and clinical (instrumental)
examinations was higher by 288%o, reflecting a higher
level of detection and greater availability of qualified and
high-technology medical care in pre-university educa-
tional institutions of the Ministry of Defense of the Rus-
sian Federation.

Moreover, the average long-term incidence of di-
seases of the nervous system was higher among cadets
by 76%o (class VI). These were mainly episodic headaches
(G44.2) of mild and, less often, moderate intensity caused
by overexertion or emotional stress. At home, adoles-
cents were typically advised to rest or prescribed a phar-
macological agent. When cadets presented with the same
complaint to a medical station, this episode of seeking
medical care was recorded.

Furthermore, among cadets, the incidence of diseas-
es of the skin and subcutaneous tissue (class XII) was
higher by 74%o, primarily due to localized infections of
the skin and subcutaneous tissue (pyoderma, furuncle,
infectious folliculitis, etc.; ICD-10 category L02), acne
(L70), urticaria (L50), and others. It was assumed that
during home treatment, these conditions were often not
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included in the morbidity register of adolescents at their
place of residence.

Compared with adolescents, cadets had 48%o fewer
injuries, but the incidence of diseases of the musculo-
skeletal system and connective tissue was higher by
74%o. In some cases, abrasions and excoriations in ca-
dets may have not been classified as superficial injuries
and therefore were not attributed to class XIX.

Further studies of specific conditions (groups) within
ICD-10 classes among cadets are warranted. However,
even the presented comparative analysis demonstrated
that cadets had a personalized record of all disease
cases, including conditions of mild or moderate severity,
which under home treatment were not registered in the
territorial institutions of the Ministry of Health of Russia
at the place of residence of adolescents.

CONCLUSION

In 2010-2022, the average long-term level of disease
incidence among cadets of pre-university general educa-
tion institutions of the Ministry of Defense of the Rus-
sian Federation was 2694.3%o, and the average annual
rate was 2709.0 + 77.1%o; among adolescents in Russia,
these rates were lower-1361.2%o and 1380.0%o0 + 19.9%o,
respectively (p < 0.001). The incidence of disease rate
among cadets was determined by high detectability,
greater accessibility to qualified and advanced medical
care, and personalized recording of all disease cases.

Further research on specific conditions (groups) with-
in ICD-10 classes is required to study excessive strain of
the functional reserves of adolescents during educational
activities in general education institutions of the Ministry
of Defense of the Russian Federation.
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