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OBJECTIVE. To study the medical and statistical indicators of military personnel’s morbidity undergoing military service
under contract, which will enable to clarify the necessary forces and means of the medical service, and focus on prevention
of leading classes of diseases and injuries.

MATERIALS AND METHODS. We studied the morbidity rates of contract servicemen in the reports on the health status
of personnel and the activities of the medical service in the form 3/MED of military units in which at least 70 % of the total
number of Russian Navy servicemen served. Nosology was aligned with the chapters of the International Classification of
Diseases and Related Health Disorders, 10th revision (ICD-10). The morbidity rate was calculated per 1000 servicemen or in
ppm (%o), mortality — per 100 thousand people or 10-°. We calculated the morbidity and its share in the categories of service-
men serving under contract: officers and warrant officers, sailors and petty officers, female servicemen.

RESULTS. The average long-term level of primary morbidity of contract servicemen in the Russian Navy for 19 years (2003—
2021) was 389.4 %o with a share of 44.2 % of the structure of the entire cohort morbidity in the Russian Navy, hospitaliza-
tions — 228.7 %o and 32.1 %, days of work loss — 4734.7 %o and 41.2 %, dismissals — 11.81 %o and 42.1 %, mortality — 93.74 X107
and 87.6 %, respectively. The dynamics show a level decrease in almost all accounting types of morbidity in the last obser-
vation period, with the exception of a slight increase in the level of primary morbidity. In the Russian Navy contract ser-
vicemen, in comparison with the Russian Navy cohort, there is an increase in the proportion of cases for all types of mor-
bidity, with the exception of dismissal, which has decreased in the last observation period. The most pronounced levels of
morbidity (except for mortality) were recorded in female servicemen with a low proportion in the structure. There are large
unrealized opportunities in the implementation of medical and preventive measures for female servicemen. In the dynamics
of the structure for all types of morbidity, an increase in the proportion was revealed among sailors and petty officers, with
a decrease in the proportion of other categories of contract servicemen.

CONCLUSION. Focusing on prevention, early detection of diseases in the leading classes, their treatment and rehabilitation
can significantly reduce morbidity and improve the health of military personnel. The presented medical and statistical
indicators will allow calculating the forces and resources for planning the organization of medical support for military
personnel serving under contract in the Russian Navy.
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MHOTOJIETHNE IIORASATEJINN SABOJIEBAEMOCTU
BOEHHOCJIYsRAIIMX ITO ROHTPARTY BM® POCCHUMN (2003—-2021 I'T.)

M. T. Mocsieun, °B. Y. Eedoxumos*, *M. C. ITayxcHux
! BoeHHO-MeINIMHCKOE yIIpaBJyeHne ['maBHOro Komanzosauusa Boenno-Mopckoro @sora Poccuiickoii
denepannu, Cankr-IleTepdypr, Poccusa
2BcepoCcCuiicKuii IeHTP SKCTPEHHOM U PagUalMOHHOoi Meauimubl umenn A. M. Huknudoposa MYC
Poccun, Caakr-IleTep0Oypr, Poccusa
SBoenno-meaunmuckas akagemus umenu C. M. Kuposa, Caukr-IleTepOypr, Poccus

IEJIb. V3yunTh MeAMKO-CTaTHCTIUECKNE TT0Ka3aTesy 3ab01eBaeMOCTY BOEHHOCIYKAIIVIX, IPOXOAAIINX BOEHHYIO CIy KOy
110 KOHTPAKTY, YTO II03BOJIUT YTOYHUTL HEOOXOMIMBbIE CUJIbI VI CPENCTBA MEAULIMHCKOI CIIysKObI, aKI[eHTMPOBAaTh BHUMAaHMe Ha
npouIaKTHKe 10 BeAYIINM KJaccaM 0oJie3Hel 1 TpaBM.

MATEPHAJIBI I METOJBI. V3yunnu nmokasatenu 3ab60s1eBa€MOCTY BOEHHOCTYIKAIIMX II0 KOHTPAKTY B OTYETax O COCTO-
SHMY 3I0POBbA JIMYHOTO COCTAaBa U AEeATEJBHOCTY MEIUIIMHCKON ciryskObl 1o popme 3/ME]l BoMHCKMX YacTeil, B KOTOPBIX
npoxoanin cay:k0y He meHee 70 % ot obiero yncia BoeHHOCTy kawmx BM® Poccnn. Hozomormm corsiacoBam ¢ Kjaccammu
MesxayHapoaHoOl Kaaccuduranmuy 00Je3Hell U pacCTPONCTB, CBA3AHHBIX €O 340poBbeM, 10-ro nmepecmorpa (MKB-10). Ypo-
BeHb 3abosieBaeMocTy paccuntasy Ha 1000 BoeHHOCTY KA WM B IpoMuiLie (%oo), cMepTHOCTH — Ha 100 ThIC. YesI0BEK WM
107°. Beruncsmim 3a601€BaEMOCTD U €€ JOJI0 ¥ KATETOPIii BOEHHOCTYKAINX, IIPOXOLAIINX BOEHHYIO CIIysK0y 110 KOHTPaKTY:
0bUIEePOB ¥ MMYMAHOB, MAaTPOCOB ¥ CTAPIINH, BOEHHOCJIYKAIIVX KEHCKOTO I10JIa.

PE3YJDbTATDBI. CpenHeMHOT0JETHII YPOBEHD IIEPBMUYHOI 32001€BAEMOCTY BOEHHOCJIY KAIINX 110 KOHTPaKkTy B BM® Poccun
3a 19 ser (2003—2021 rr.), cocrasmi 389,4 %o ¢ noxneii 44,2 % ot cTPYKTYpPHI OT Beelt 3aboseBaemocTt KoropTsl B BM® Poccenn,
rocrimrasmsarmu — 228,7 %o u 32,1 %, nueit rpynomnoreps — 4734,7 %o n 41,2 %, yBosnbusiemoctu — 11,81 %o u 42,1 %, cmepr-
Hoctyt — 93,74 X 107 u 87,6 % coorBercTBeHHO. OTMeEUaeTCA AVHAMMKA CHIKEHMA YPOBHEN MPAKTUYECKN BO BCEX YUETHBIX
BuZax 3abosieBaeMOCTY B IIOCJIEIHMIT Tepuo, HabJIIoieHN A, 33 MCKJIIOUeHIeM He3HAUNTeJILHOTO yBeJINYeH N YPOBHA IIepBUU-
HOIZ 3abosieBaeMOCTI. Y BOEHHOCJIY KAIMX 110 KOHTPakTy BM® Poccun B cpaBrennn ¢ koroproit BM® Poccun ormedaerca
yBeJIMYeHNE JoJIell cydaeB II0 BCEM YUETHBIM BUAaM 3a00J1eBaeMOCTH, 3a MCKJIIOYEHMEM YBOJIBHAEMOCTH, IIPY KOTOPOIL OT-
MedaeTcsa yMeHblIeHNe B IocJeAHNi neprnon Habonennsa. Hanbosee BoIpaskeHHbIe ypOBHY 3a00s1€Ba€MOCTH (32 MCKIIOUEe-
HJEM CMEePTHOCTM) PETMCTPYPOBAJIICE ¥ BOEHHOCIY KAIIMX KEHCKOTOo IIoJ1a ¢ HU3KOoI foJeil B cTpykType. IIpu nposenernn
Je4eOHO-NIPOMMIIAKTIYECKNX MEPOIPUATNII BOEHHOCTY KAII[MM $KEeHCKOr0 II0JIa MMeIOTCs OoJbllne HepeasM30BaHHbIE BO3-
MOYKHOCTH. B IMHaMuKe CTPYKTYpPBI II0 BCEM YyYeTHBIM BUAaM 3a00JIeBaeMOCTM BBIABJIEHO yBeJIMUeHNe A0Jell y MaTPOCOB 1
CTapIIVH, IPY YMEHBIIEHNN JoJIeli OCTAJIbHbBIX KaTEerOpMil BOEHHOCIYIKAIIMX 110 KOHTPAKTY.

3ARJIOYEHME. AK1ieHTNPOBaHME BHUMAHUA HA TPOPUIAKTIKE, pAHHEM BBIABJIEHNN O0JIe3Hel! II0 BeAyILIVM KJiaccaM, UX
JledeHye ¥ peabumralysa MOTYyT CYILeCTBEHHO YMEHbIINTE 3a00J1eBaeMOCTh 1 TIOBBICUTH COCTOSIHYE 3J0POBbA BOEHHOCIYKa~-
mux. IIpencraBieHHble MeIMKO-CTATICTIYECKYE TIOKA3aTe N I03BOJIAT PACCUNTATh CUJIbL M CPEJCTBA AJIA IJIaHMPOBAHUA Op-
TraHM3aIMM MeJUIIMHCKOT0 o0ecIiede 1A BOEHHOCIY KaIIUX, IIPOXOAIINX BOSHHYIO ciy 0y no koHTpakty B BM® Poccym.

KJIIOYEBBIE CJIOBA: mopckasa MequIMHA, BOEHHOCIIY KAIIle 10 KOHTPAKTY, OpUIIePhl, MUUMAaHbI, MATPOCHI, CTAPIIVHEL,
BOEHHOCJIY KallVie-»KeHIIMHEBL, 3a00J1€eBaeMOCTb, TOCIIUTAIN3AINA, TPYLOIIOTePH, YBOJIbHAEMOCTE, cMepTHOCTh, BM® Poccnun

Introduction. The state of health is an import-
ant indicator of combat readiness and combat ca-
pability of troops [1]. Health indicators are of high
importance for military personnel of the Russian
Navy, who often perform combat missions on
long-range campaigns, where it is sometimes im-
possible to provide specialized medical care [2, 3].
The previous editions present the morbidity rates
of all Russian Navy personnel [4] and conscripted
military personnel [5].

The objective is to study medical and statistical
indicators of morbidity among military person-
nel serving under contract, including officers and
warrant officers, sailors and petty officers, female
military personnel from 2003 to 2021 (peacetime),
which will make it possible to clarify the neces-
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sary forces and means of the medical service, and
focus on prevention for leading classes of diseases
and injuries.

Material and methods. We studied the morbid-
ity rates of contract servicemen presented in the
database of medical reports on the health status
of personnel and the activities of the medical ser-
vice in form 3/MED of military units in which at
least 70 % of the total number of Russian Navy
servicemen served from 2003 to 2021. We also
studied the morbidity rates of military personnel
published in open statistical collections prepared
by employees of the Main Military Medical Direc-
torate of the Russian Ministry of Defense [6].

The analysis of the results was carried out ac-
cording to the types of morbidity specified in the
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regulatory document on military medical report-
ing in peacetime!: primary, with hospitalization
(hospitalization), with temporary loss of ability to
work (work losses), dismissal due to health rea-
sons and mortality.

The nosology was aligned with the chapters of
the International Classification of Diseases and
Related Health Disorders, 10th revision (ICD-10).
The incidence rate was calculated per 1.000 mili-
tary personnel or in per mille (%o), and the mortal-
ity rate per 100.000 people or 107°. The incidence
rate and its share were calculated for categories
of military personnel serving under contract: of-
ficers and warrant officers, sailors and petty offi-
cers, and female military personnel.

The data arrays were formed and the statis-
tical processing of the obtained information was
carried out using the methods presented in Mic-
rosoft Excel 2007 and Statistica 10.0 by StatSoft.
The results were checked for normality of the
distribution of features using the Kolmogorov—
Smirnov criterion. The text indicates the average
long-term level, calculated based on the sum of
absolute indicators for 19 years, and the average
annual level — based on annual incidence rates in
the form of arithmetic means and errors of aver-
age values (M = SE).

In some publications, when analyzing the mor-
bidity of military personnel, a military-epidemi-
ological assessment of the significance of disease
chapter indicators was calculated [7, 8], and for
the civilian population, a coefficient of relative im-
portance for generalized morbidity [9] or a com-
plex index for health problems [10].

In our study, the assessment was adjusted: the
chapter contribution to the mortality structure
was multiplied by a factor of 3, dismissal by a
factor of 2, primary morbidity by 1.5, and the re-
maining data had a factor of 1 [5]. The sum of pro-
portions of morbidity types by disease chapters,
regarding the assigned coefficients, constituted
a complex indicator. Based on the complex indi-
cator, the percentage of the contribution of each
chapter to the structure of the assessment of the
military-epidemiological significance of health
disorders in servicemen of the Russian Navy was
determined.

!Guidelines for medical record keeping and reporting in the
Armed Forces of the Russian Federation during peacetime.
Moscow: N. N. Burdenko Main Military Clinical Hospital,
2001, 40 p. (In Russ.)

The dynamics of health indicators in the Rus-
sian Navy servicemen were studied using the
analysis of dynamic series and the calculation
of the second-order polynomial trend [11]. The
determination coefficient (R?) showed the asso-
ciation of the studied data with the constructed
curve (trend). The higher the determination coef-
ficient (maximum 1.0) was, the more objectively
the trend was constructed. The indicator 0.5 was
adopted as the threshold for the determination
coefficient, with lower values indicating a trend
of changes. The icon in the tables shows the trend
of data growth, | — decrease, — — stability, U —
U -curve, N — inverted U-curve, etc.

Results. Primary morbidity. The average
long-term level of primary morbidity among con-
tract servicemen of the Russian Navy for 19 years
from 2003 to 2021 was 389.4 %o, the average an-
nual level was (386.7 = 10.5) %o (Table 2), the co-
hort of the Russian Navy was 571.9 %o and (577.2
* 12.3) %o, respectively. The share of morbidity
among contract servicemen was 44.2 %, conscript
servicemen — 55.8 % (p < 0.001) of all cases of pri-
mary morbidity in the Russian Navy.

The 1st rank of significance of primary morbid-
ity was made up of indicators of diseases of the
respiratory system (Chapter X), the 2nd rank — of
the musculoskeletal system and connective tissue
(Chapter XIII), the 3rd rank — of the circulatory
system (Chapter IX), the 4th rank — of the diges-
tive system (Chapter XI), the 5th rank — of the
skin and subcutaneous tissue (Chapter XII) (see
Table 1). The total proportion of these diseases
was 74.6 % of the structure of all primary mor-
bidity in the Russian Navy.

With different significance of the coefficients
of determination, the polynomial trend of the
primary morbidity rate of contract serviceper-
sons shows an increase in data, the Russian Navy
cohort — resembles the trend of the inverted
U-curve (Fig. 1,A). The congruence of trends is
positive, low and statistically insignificant (r =
0.160; p > 0.05), which may indicate the influ-
ence of different (oppositely directed) factors in
their development. The polynomial trend of the
proportion of cases of primary morbidity among
contract servicemen from the structure of the
Russian Navy cohort (see Fig. 1, B) shows an in-
crease in data.

Among the contract servicemen of the Russian
Navy, cases of primary morbidity were registered
among officers and warrant officers in 48.9 %,
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Table 1
Indicators of primary morbidity of contract servicemen of the Russian Navy
Tabamnmna 1
ITokazareim nmepBUYHOI 3a00JI€Ba€MOCTU BOEHHOCIYKAINX 10 KOHTpakTy BM® Poccun
ICD-10 Average Structure . Average
T long-term % trank R? Dynamics annual level,
level, %o (M = SE) %o
I 13.8 3.5 8 0.49 Ut 13.2+23
II 54 14 13 0.58 nt 56 0.3
IIT 0.6 0.2 15 0.22 n 0.7=%0.1
v 7.2 1.9 12 0.73 nt 7.6 =0.7
Vv 2.9 0.8 14 0.49 nl 3.0+0.2
VI 125 3.2 9 0.05 | 124 +0.5
VII 10.9 2.8 10 0.22 Ny 11.0+0.6
VIII 9.5 2.4 11 0.16 l 9.5 +0.3
X 26.8 6.9 3 0.52 nt 27.2+1.0
X 166.6 42.6 1 0.54 ur 163.7+17.9
X1 26.6 6.8 4 0.12 ) 26.7 =0.6
XII 25.2 6.5 5 0.04 i 25.3+0.8
XIIT 45.9 11.8 2 0.86 ) 45.2 = 3.7
X1V 15.9 4.1 7 0.29 ny 16.1 £0.5
XIX 19.7 5.1 6 0.90 1 19.6 = 1.7
Total 3894 100.0 0.56 ut 386.7 =105

*Here and in Tables 3, 5, 7,9, 11: 1-5 ranks of innovation are highlighted in bold
*3nech B TabJ 3,5, 7, 9, 11: MONYyKMPHBIM IIPMQTOM BbIAEJIEHbI 1—5-11 paHTY 3HAUYMMOCTHA

Fig . 1. Dynamics of the primary incidence rate (A), proportion of the Russian Navy cohort (B),
dynamics of the structure (C), structure (D) among categories of contract servicemen

Puc. 1. lunamMuKa ypoBHA ITepBUYHOI 3ab00smeBaeMmocTu (A), 1o ot koroptsl BM® Poccun (B), nuHamMuka
cTpykTyphl (C), cTpykTypa (D) v KaTeropmii BOEHHOCJIIYKAIIMX 110 KOHTPAKTY
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Table 2
Primary morbidity rates for categories of contract servicemen of the Russian Navy
Tabana 2
IMokazaresn nepBUYHOI 3a00JIeBa€MOCTU KaTErOPUil BOCHHOCIIY KaIUX 10 KOHTpakTy BMd
Poccun
. Proportion Average
Categogégiiilltary ?e\;?iiiéimtyg- of contract R? Dynamics annual level,
p XA servicemen, % (M = SE) %o
1. Officers, warrant 358.0 48.9 0.24 1 3613 +11.1
officers
2. Sailors, petty officers 403.5 40.3 0.78 U 400.5 =184
3. Female servicemen 531.1 10.8 0.19 nt 553.8 = 23.0
p
1-3<0.001
2—-3<0.001

among sailors and petty officers serving under
contract — in 40.3 %, among female servicemen —
in 10.8 % (see Fig. 1,D). The dynamics show a
decrease in the proportion of cases of primary
morbidity among officers and female servicemen,
and an increase in the proportion of sailors and
petty officers (see Fig. 1,C).

The generalized indicators of primary
morbidity of categories of contract servicemen
of the Russian Navy are presented in Table 3,
the visual arrangement of average values is in
Fig. 2. As a rule, the levels of primary morbidity
of categories of servicemen demonstrated the
tendency of data increase. The most pronounced
indicators of primary morbidity were among
female servicemen. Their average long-term
level when compared with officers and sailors,
petty officers of contract service was higher by
1.5 and 1.3 times, respectively (p < 0.001 for both
categories) (see Table 2, Fig. 2).

Hospitalization. The average long-term hos-
pitalization level of contract servicemen in the
Russian Navy was 228.7 %o, the average annual
level was (229.1 = 7.9) %o (Table 4), for the cohort
of servicemen of the Russian Navy it was 462.3 %o
and (470.9 = 17.2) %o, respectively. The share of
contract servicemen was 32.1 %, conscript ser-
vicemen — 67.9 % (p < 0.001) of all hospitalization
cases in the Russian Navy.

The 1st rank of hospitalization significance was
made up of respiratory diseases (Chapter X), the
2nd rank — circulatory system diseases (Chapter
IX), the 3rd rank — musculoskeletal system and
connective tissue diseases (Chapter XIII), the 4th

rank — digestive organs (Chapter XI), the 5th
rank — genitourinary system diseases (Chapter
X1IV) (see Table 3). The total share of these dis-
eases was 67.8 % of the total hospitalization struc-
ture in the Russian Navy.

With different significance of the coefficients
of determination, the polynomial trend of the
hospitalization rate of contract servicemen
resemblesthe trend of low variability of indicators
of the Russian Navy cohort — an inverted
U-curve (Fig. 3,A). The congruence of trends
is positive, low and statistically insignificant
(r = 0.173; p > 0.05), which may indicate the
influence of different (oppositely directed)
factors in their development. The polynomial
trend of the proportion of hospitalization cases
among contract servicemen from the structure
of all servicemen of the Russian Navy shows an
increase in data (see Fig. 3, B).

Among the contract servicemen of the Russian
Navy, cases of hospitalization were registered
among officers and warrant officers in 52.5 %,
among sailors and petty officers serving under
contract — in 36.5 %, among female servicemen —
in 11 % (see Fig. 3, D). The dynamics show a
decrease in the proportion of hospitalization
cases among officers and female servicemen, and
an increase in the proportion of sailors and petty
officers (see Fig. 3,C).

The generalized hospitalization rates for
categories of contract servicemen of the Russian
Navy are presented in Table 5, the average values
are clearly shown in Fig. 4. The hospitalization
rate for officers and warrant officers showed a
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Table 3
Hospitalization rates of contract servicemen of the Russian Navy
Tabamnra 3
IlokaszaTenu rocunTaIN3anM BOEHHOCKIYKAINX 10 KOHTpakTy BM® Poccun
ICD-10 Average Structure . Average
T long-term % rank R2 Dynamics annual level,
level, %o (M = SE) %o

I 10.3 45 8 0.24 ur 10.1 £1.0
II 5.9 2.6 11 0.61 nt 6.0 0.5
IIT 0.7 0.3 15 0.23 nt 0.7+0.1
v 94 4.1 9 0.54 n 9.7+ 0.7
\% 2.9 1.3 14 0.64 1 2.9 £0.2
VI 7.4 3.3 10 0.13 n 75 %03
VII 5.3 2.3 12 0.37 ny 5.3+ 04
VIII 4.1 1.8 13 0.12 i 41=+0.2
IX 31.7 13.9 2 0.61 Ny 322=+14
X 54.2 234 1 0.08 532 =+48
XI 25.8 11.3 4 0.58 258 1.2
XII 134 5.9 7 0.25 13.4+0.8
XIII 29.2 12.8 3 0.65 29.3+21
X1V 14.6 6.4 5 0.38 ny 147+ 0.6
XIX 14.0 6.1 6 0.70 1 14.0 = 0.7
Total 228.7 100.0 0.09 — 229.1+179

Fig. 3. Dynamics of the hospitalization rate (A), proportion of the Russian Navy cohort (B),
dynamics of the structure (C), structure (D) among categories of contract servicemen
Puc. 3. Junamuka ypoBHA rocrimranniaiuu (A), nosd ot koroptsl BM® Poccenn (B),
InHaMuMKa cTpyKTyphl (C), crpykTypa (D) y KaTeropmit BOEHHOCJIIYKAIIIUX II0 KOHTPAKTY

downward trend in the last observation period,
while for other categories it showed an increase
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in the data. The most pronounced hospitalization
rates were for female servicemen. The average
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Table 4
Hospitalization rates for categories of contract servicemen of the Russian Navy
Tabania 4
Ilokaszareau rocnuTa IN3anNN y KaTEropuii BOEHHOCIY:KAIIUX 110 KOHTpakTy BM® Poccun
o Proportion
Category of military Average of contract 8 | Dy Average annual
personnel long-term level, %o . level, (M = SE) %o
servicemen, %
1. Officers, warrant officers 225.9 52.5 0.28 N 229.6 9.9
2. Sailors, petty officers 2144 36.5 0.32 Ut 2112+ 89
3. Female servicemen 316.9 11.0 0.42 N 342.5 274
p
1-3<0.001
2—3<0.001

Fig. 4. Average annual level of hospitalization
of categories of contract servicemen
of the Russian Navy
Puc. 4. CpeiHeroioBoit ypoBeHb rOCIIUTAIN3AIAN
KaTeropmii BOEHHOCTYSKAIIMX 10 KOHTPakTy BM®D
Poccun

long-term rate, when compared with officers and
sailors, and petty officers of contract service, was
1.6 (p < 0.001) and 1.2 (p < 0.005) times higher,
respectively (see Table 4, Fig. 4).

Days of lost work. The average long-term
level of days of work losses among Russian Navy
servicemen serving under contract was 4734.7 %o,
the average annual level was (4737.5 = 141.0) %o
(Table 6), in the Russian Navy cohort — 7311.4 %o
and (7416.1 = 247.2) %o, respectively. The share of
days of work losses among contract servicemen
was 42.1 %, among conscripts — 57.9 % (p < 0.001)
of all cases of work losses.

The 1st rank of significance of days of work
losses was made up of indicators of diseases of
the respiratory system (Chapter X), 2nd—3rd
rank — of the circulatory system (Chapter IX)
and the musculoskeletal system and connective
tissue (Chapter XIII), 4th rank — of the digestive
system (Chapter XI), 5th rank — of injuries, poi-
soning and some other consequences of exposure
to external causes (Chapter XIX) (see Table 5).
The total share of these diseases was 69.9 % of the
structure of all days of work losses in the Russian
Navy.

At low coefficients of determination, the
polynomial trend of the level of days of work
losses of contract servicemen shows a tendency
of decreasing indicators, the cohort of the
Russian Navy — an inverted U-curve (Fig. 5,A).
The congruence of trends is positive, low and
statistically insignificant (r = 0.292; p > 0.05),
which may indicate the influence of different
(oppositely directed) factorsin their development.
The polynomial trend of the proportion of cases
of contract servicemen’s work losses from the
structure of all servicemen of the Russian Navy
resembles a U-curve with an increase in data (see
Fig. 5, B).

Among the contract servicemen of the Russian
Navy, cases of days of work loss were registered
among officers and warrant officers in 55 %,
among sailors and petty officers serving under
contract — in 32.9 %, among female servicemen —
in 12.1 % (see Fig. 5, D). The dynamics show a
decrease in the proportion of cases of days of
work loss among officers and female servicemen,
an increase in the proportion of sailors and petty
officers (see Fig. 5, C).
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Table 5
Indicators of days of work loss for contract servicemen of the Russian Navy
Tabsmria 5
Ilokazarenu gHe TPYyAOMOTEPH Y BOEHHOCIYKAIUX M0 KOHTpakTy BM® Poccun
ICD-10 Average Structure , ‘ Average
ahegiar long-term % rank R Dynamics annual level,
level, %o (M = SE) %o
I 232.1 49 8 0.30 ut 227.0 = 30.7
II 98.7 2.1 11 0.49 nt 101.3 +6.0
IIT 15.7 0.3 15 0.29 n 16.2+1.3
v 162.1 3.4 10 041 Ny 165.2 =115
\Y% 71.1 1.5 14 0.32 | 712 +34
VI 169.9 3.6 9 0.55 | 171.6 = 8.0
VII 91.8 1.9 12 0.46 Ny 93.7+54
VIII 86.7 1.8 13 0.05 n 87235
X 627.5 13.3 2-3 0.68 1 637.2 = 35.0
X 1187.4 925.2 0.38 ur 11704 =53.9
XI 483.8 10.2 0.77 1 482.5 = 33.7
XII 256.3 5.4 0.10 ) 256.1 £15.6
X111 627.7 13.3 2-3 0.41 1 630.9 = 33.6
XIV 247.6 52 7 0.70 | 250.6 £12.5
XIX 376.3 7.9 5 0.72 | 376.7 = 25.4
Total 4734.7 100.0 0.15 - 4737.5 %+ 141.0

Fig. 5. Dynamics of the level of days of work losses (A), proportion of the Russian Navy cohort (B),
dynamics of the structure (C), structure (D) of categories of contract servicemen

Puc. 5. luaaMuka ypoBHA gHel Tpyzonoteps (A), moss ot koroptel BM® Poceun (B), AvHaMUKa CTPYKTYPbI
(C), crpykrrypa (D) kKaTeropuit BOEHHOCTYKAIIMX 10 KOHTPAKTY

The summarized indicators of days of work
loss for categories of contract servicemen of
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the Russian Navy are presented in Table 7,
the visual arrangement of average values is in
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Table 6
Indicators of days of work loss for categories of contract servicemen of the Russian Navy
Tabana 6
Ilokaszarenau gHEN TPYaAOMOTEPh Y KATErOpuii BOEHHOCIY KaInX 1o KouTpakty BM® Poccun
. Proportion Average
Categogégiiilltary ?e\;?iiiéimtyg- of contract R? Dynamics annual level,
p XA servicemen, % (M = SE) %o
1. Officers, warrant 4895.8 55.0 0.12 ! 4878.1 = 1684
officers
2. Sailors, petty officers 4007.7 32.9 041 Ut 4057.7 =171.3
3. Female servicemen 7227.0 12.1 0.26 N 7590.7 = 429.1
p
1-3<0.001
2—-3<0.001

Fig. 6. Average annual level of workdays lost among
categories of contract servicemen
of the Russian Navy
Puc. 6. CpegHerozioBoit ypoBeHb JHEN TPYAOIOTEPD
Y KaTeropmii BOEHHOCJIYKAIIIMX 110 KOHTPAKTY
BM® Poccym

Fig. 6. The most pronounced indicators of days
of work loss were among female servicemen.
The average long-term level when compared
to officers and sailors, petty officers of contract
service was 1.5 (p < 0.001) and 1.8 (p < 0.001)
times higher, respectively. The level of days of
work loss among officers was 1.2 times higher
than among sailors, petty officers of contract
service (see Table 6, Fig. 6).

Dismissal rate. The average long-term level
of dismissal due to health reasons among Russian

Navy servicemen serving under contract was 11.81
%0, the average annual level was (12.17 = 1.04) %o
(Table 8), in the Russian Navy cohort it was 18.24
%0 and (18.34 = 1.21) %o, respectively. The share of
dismissals among contract servicemen was 42.1 %,
and among conscripts it was 57.9 % (p < 0.001) of all
cases in the Russian Navy cohort.

The 1st rank of significance of dismissals con-
sisted of indicators of diseases of the circulatory
system (Chapter IX), the 2nd rank — of the en-
docrine system, nutritional disorders and met-
abolic disorders (Chapter 1V), the 3rd rank — of
the musculoskeletal system and connective tissue
(Chapter XIII), the 4th rank — of the digestive
organs (Chapter XI), the 5th rank — of mental
disorders and behavioral disorders (Chapter V)
(see Table 7). The total proportion of these dis-
eases amounted to 68.5 % of the structure of all
dismissals in the Russian Navy.

With high coefficients of determination, the
polynomial trends of the level of dismissal of
contract servicemen and the entire cohort of the
Russian Navy show a decrease in data (Fig. 7,A).
The congruence of trends is positive, strong and
statistically significant (r = 0.816; p < 0.001),
which may indicate the influence of the same
(unidirectional) factors in their development,
for example, military-professional ones. The
polynomial trend of the proportion of cases of
dismissal among contract servicemen from the
structure of all servicemen of the Russian Navy
resembles a U-curve with an increase in data (see
Fig. 7, B).

Among the contract servicemen of the Russian
Navy, cases of dismissal were registered among
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Table 7
Rates of dismissals due to health reasons of contract servicemen of the Russian Navy
Tabamna 7
IlokaszaTesu yBOJIbHEHUS 110 COCTOSHIIO 3[IOPOBb BOEHHOCIYKAIINX 10 KOHTpakTy BM® Poccun
ICD-10 | Average long- Structure . . Average
dhestar | e leval, % % rank R Dynamics annual level,

(M = SE) %o
I 0.35 3.0 11 0.12 N 0.36 =0.03
I 0.75 6.3 6 0.56 Nl 0.77 = 0.06
II1 0.08 0.7 15 0.01 — 0.08 = 0.02
v 1.94 16.5 0.69 Ny 2.04 =0.20
\Y% 0.82 6.9 0.25 | 0.82 £ 0.04
VI 0.45 3.8 8—9 0.78 | 0.45 £ 0.05
VII 0.32 2.7 12 0.56 Nl 0.33 £0.04
VIII 0.12 1.0 14 0.48 0.12 = 0.02
IX 3.46 29.2 1 0.69 3.59 £0.45
X 0.26 2.2 13 0.05 | 0.27 = 0.05
X1 0.93 7.9 4 0.81 1 0.93 =0.12
XII 041 3.5 10 0.63 ny 0.43 £ 0.04
XII1 0.94 8.0 3 0.58 Nl 0.98 =0.08
X1V 0.45 3.8 8—9 0.74 | 0.45 £+ 0.07
XIX 0.53 45 7 0.44 Nl 0.56 = 0.06
Total 11.81 100.0 0.75 | 12.17 = 1.04

officers and warrant officersin 65.5 %, among sailors
and petty officers serving under contract — in 22 %,
among female servicemen —in 12.5 % (see Fig. 7, D).
The dynamics show a decrease in the proportion
of dismissal cases among officers and female
servicemen, and an increase in the proportion of
sailors and petty officers (see Fig. 7, C).

The general indicators of dismissal of categories
of military personnel under contract of the
Russian Navy are presented in Table 9, the visual
arrangement of average valuesisin Fig. 8. The most
pronounced indicators of dismissals were among
female military personnel. The average long-term
level when compared with officers and sailors,
petty officers of contract service was higher by
1.3 (p>0.05) and 2.8 (p < 0.001) times, respectively.
The level of dismissals of officers was higher than
that of sailors, petty officers of contract service by
2.1 times (p < 0.001) (see Table 8, Fig. 8).

Mortality. The average long-term mortali-
ty rate of contract servicemen of the Russian
Navy was 93.7 X 107° the average annual —
(94.1 = 4.8) X 107°(Table 10), the entire cohort —
69.6 X 10 and (68.6 = 3.8) X 107°, respectively.
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The rate of mortality of contract servicemen was
87.6 %, conscript servicemen — 12.4 % (p < 0.001)
of all deaths in the cohort of the Russian Navy.
In the analyzed period, there were no cases of
deaths of contract servicemen due to diseases VII,
VII, XII chapters are not taken into account. The
1st rank of mortality significance was made up of
indicators of injuries, poisoning and some other
consequences of external causes (Chapter XIX),
the 2nd rank — diseases of the circulatory system
(Chapter IX), the 3rd rank — neoplasms (Chapter
IT), the 4th rank — diseases of the digestive organs
(Chapter XI), the 5th rank — some infectious and
parasitic diseases (Chapter I) (see Table 9). The
total proportion of these diseases was 97.2 % of
the structure of all mortality in the Russian Navy.
With high determination coefficients, the
polynomial trends of the mortality rate of
contract servicemen and the entire cohort of the
Russian Navy show a decrease in data (Fig. 9,A).
The congruence of trends is positive, very strong
and statistically significant (r = 0.916; p < 0.001),
which may indicate the influence of the same
(unidirectional) factorsin their development, such
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Fig. 7. Dynamics of the level of dismissal (A), proportion of the Russian Navy cohort (B), dynamics of the
structure (C), structure (D) of categories of contract servicemen

Puc. 7. InuraMuka ypoBH:A yBoJbHAEMOCTH (A), 7014 oT KoropTsel BM® Poccuu (B),

muHaMuKa cTpyKTyphl (C), crpykTypa (D) KaTeropmii BOEHHOCIIYKAIIMX 110 KOHTPAKTY

Table 8
Dismissal rates for health reasons for categories of contract servicemen Russian Navy
Tabania 8
ITokazaTesi yBOJIbHAEMOCTH 10 COCTOIHUIO 3[IOPOBHS KATErOpuii BOEHHOCTYKAIIUX M0 KOHTPAKTY
BM® Poccun
. Average Proportion Average
Catego;?;grflrr::lhtary long-term of contract R? Dynamics annual level,
p level, %o servicemen, % (M = SE) %o
L. Officers, warrant 14.56 65.5 0.70 ny 14.27 + 1.44
officers
2. Sailors, petty officers 6.67 22.0 0.05 N 6.78 = 0.53
3. Female servicemen 18.67 125 0.62 Ny 20.72 = 3.06
P
1-3<0.001
2-3<0.001

as military-professional ones. The polynomial
trend of the proportion of mortality cases among
contract servicemen from the structure of all
servicemen of the Russian Navy resembles a
U-curve with an increase in data (see Fig. 9, B).
Among the contract servicemen of the Russian
Navy, mortality cases were registered among
officers and warrant officers in 56.8 %, among
sailors and petty officers serving under contract —

in 385 %, among female servicemen — in 4.7 %
(see Fig. 9,D). The dynamics show a decrease in
the proportion of mortality cases among officers
and female servicemen, and an increase in the
proportion of sailors and petty officers (see Fig. 9,C).

The general mortality rates of the categories
of contract servicemen of the Russian Navy are
presented in Table 11, the location of the average
values is clearly shown in Fig. 10. The least
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Fig. 8. Average annual level of dismissal of categories
of contract servicemen of the Russian Navy
Puc. 8. CpesiHeroioBoit ypoBeHb YBOJbHAEMOCTH
KaTeTropuil BOEHHOCIIY KAIIUX 110 KOHTPAKTY
BM® Poccun

pronounced mortality rates were among female
servicemen. The average long-term level when
compared with officers and sailors, petty officers
of contract service was 1.8 and 1.7 times lower,

respectively (p < 0.001 for both categories) (see
Table 10, Fig. 10).

Military-epidemiological significance. The
results of the assessment of military-epidemio-
logical significance by chapters of diseases among
contract servicemen of the Russian Navy in
2003—2021 are summarized in Table 11. The sum
of the proportion of morbidity types, considering
the assigned coefficients, constituted a complex
indicator.

The 1st—5th rank of the military-epidemio-
logical assessment of morbidity among contract
servicemen of the Russian Navy included indi-
cators (listed in order of severity) of diseases of
the circulatory system (Chapter IX) with a share
of 19.8 %, injuries, poisoning and some other con-
sequences of exposure to external causes (Chapter
XIX) — 18.2 %, diseases of the respiratory system
(Chapter X) — 16 %, digestive system (Chapter XI)
— 8.8 %, musculoskeletal system and connective
tissue (Chapter XIII) — 8.1 % (see Table 12).

The total contribution of the listed diseases and
injuries amounted to 70.9 % of the military epide-
miological assessment structure. Early detection,
prevention, treatment and rehabilitation of the
listed diseases and injuries can significantly re-
duce the incidence of contract servicemen of the
Russian Navy.

Table 9

Mortality rates of contract servicemen of the Russian Navy

Tabamnria 9

Ilokaszareau cMEPTHOCTY BOEHHOCTYKAINX M0 KOHTpaKTy BM® Poccun

ICD-10 Average long- Structure R? et Average annual level,
chapter term level, 107 % rank (M = SE) X 107
I 1.0 1.1 5 0.20 1 1.0+04
II 11.0 11.8 3 0.09 N} 11.2+0.8
III 0.1 0.1 11-12 0.05 l 0.1=+0.1
v 0.6 0.6 78 0.12 N} 0.7=+0.2
v 0.2 0.2 10 0.03 N 0.2=+0.2
VI 0.6 0.6 78 0.01 l 0.6 0.2
IX 25.5 27.2 2 0.16 ny 26.0 1.8
X 0.8 0.9 6 0.01 l 0.8 =0.2
X1 5.1 5.5 4 0.16 nt 53+ 0.7
XII 0.1 0.1 11-12 0.35 1 0.1=+0.1
X1V 0.3 0.3 9 0.32 l 03=+0.1
XIX 48.5 51.6 1 0.81 l 479 = 3.6
Total 93.7 100.0 0.56 l 94.1+438
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Fig. 9. Dynamics of mortality rate (A), share of Russian Navy cohort (B), dynamics of structure (C),
structure (D) of categories of contract servicemen
Puc. 9. Junamuka ypoBHA cMepTHOCTHU (A), 1oJig oT koropTsel BM® Poccun (B),
nyHaMuKa cTpYKTyphI (C), crpykTypa (D) KaTeropnit BOEHHOCTIYKAIINX 110 KOHTPAKTY

Table 10
Mortality rates of categories of contract servicemen of the Russian Navy
Tabanma 10
IlokazaTean CMEepPTHOCTI KATEropuii BOEHHOCIY:KAIIX M0 KoHTpakTy BM® Poccun
Category of military Average long-term Efr zggggocré R | Dynamics Average annual level,
personnel level, 107° servicemen, % Y (M = SE) X 107
1. Officers, warrant 100.1 56.8 0.29 l 97.8 =5.6
officers
2. Sailors, petty officers 92.8 38.5 0.67 l 105.6 = 9.2
3. Female servicemen 55.5 4.7 0.17 N} 555+ 7.5
p
1-3<0.001
2—-3<0.001

Discussion. The average annual incidence rate
of contract servicemen of the Russian Navy for
19 years (2003—2021) was 929.8 %o with a share
of 50.9 % of the total incidence of the Russian
Navy cohort, primary morbidity — 389.4 %o and
44.2 %, the need for dispensary supervision —
133.7 %o and 63.2 %, hospitalization — 228.7 %o and
32.1 %, days labor loss — 4734.7 %o and 41.2 %, lay-
offs —11.81 %o and 42.1 %, mortality — 93.74 X 107°
and 87.6 %, respectively.

There is a decrease in levels in almost all reg-
istered types of morbidity in the last period of

follow-up, with the exception of a slight increase
in the level of primary morbidity. Military per-
sonnel under the contract of the Russian Navy, in
comparison with the cohort of the Russian Navy,
have an increase in the proportion of cases for all
registered types of morbidity, with the exception
of dismissals, in which there was a decrease in the
last period of observation.

The most pronounced morbidity rates (with
the exception of mortality) were recorded in
female military personnel with a low propor-
tion in the structure. When carrying out med-
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Fig. 10. Average annual mortality rate of categories of contract servicemen of the Russian Navy
Puc. 10. CpenHeronoBoit ypoBeHb CMEPTHOCTY KATETOPNIT BOEHHOCIYKAIIMX 10 KOHTPAKTY

BM® Poccun
Table 11
Indicators of military-epidemiological significance of morbidity among contract servicemen
Tabamnia 11
ITokaszaTeii BOEHHO-3INIEMUOJIOIMYECKOI 3HAYNMOCTH 3a00J1€Ba€MOCTI BOEHHOCIYKAIX 110
KOHTPAKTY

ICD-10 chapter Complex indicator Structure, % Rank
I 29.8 2.8 10—11
II 58.9 5.6 6
II1 3.2 0.3 15
v 57.4 5.5 7
\% 20.6 2.0 12
VI 29.0 2.8 10—11
VII 18.5 1.8 13
VIII 12.6 1.2 14
IX 208.8 19.8 1
X 167.9 16.0 3
XI 92.2 8.8 4
XII 37.1 3.5 9
XIII 85.2 8.1 5
X1V 37.7 3.6 8
XIX 1914 18.2 2
Total 1050.0

ical and preventive measures for female mil-
itary personnel, there are great unrealized
opportunities.

Conclusion. Focusing on prevention, early
detection of diseases in leading chapters, their
treatment and rehabilitation can significantly
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reduce morbidity and improve the health status
of military personnel. The presented medical and
statistical indicators will allow us to calculate the
forces and means for planning the organization of
medical care for military personnel serving under
contract in the Russian Navy.
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