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Introduction. Managing the process of collecting, analyzing, and systematizing the results of medical examinations of seafaring personnel in medical orga-
nizations of the Federal Medical and Biological Agency (FMBA) of Russia requires development of a specialized information system.

Objective. To carry out a comprehensive analysis of the activities of FMBA organizations, to develop on its basis and implement into practical use an informa-
tion system for ensuring the continuity of all types of medical support for seafaring personnel; to create a digital Register of the results of medical examinations
of seafarers.

Materials and methods. During the 2014-2023 period, the principles of organizing the work of medical organizations that provide medical care to seafaring
personnel were studied. A methodology for recording the results of medical examinations of seafarers with the purpose of forming an information Register
was developed. An analysis of medical support provided to people working on ships in 2023 was conducted based on the reports of FMBA structural units,
including 35 health centers, 70 ship doctors, and 14 doctors of diving medicine.

Results. In March 2023, the Head Center for Health Protection of Seafarers, FMBA, implemented a pilot project on creation of a Register in the Northwestern
Federal District. Within its framework, a methodology for generating a seafarer identification number in the Register was developed and 26,125 records of
information about persons who underwent preliminary and periodic medical examinations were analyzed. The implementation of the proposed methodology
for the formation of registers in all districts allowed an information system in the amount of 38,993 conclusions to be drawn based on medical examinations
conducted in 2022-2023.

Conclusion. A single informational resource in conjunction with the Register for all 35 medical organizations that provide medical support to seafaring per-
sonnel, including conducting preliminary and periodic medical examinations, forms the basis for further improvement of scientific approaches to the organiza-
tion and development of maritime and diving medicine in the Russian Federation.
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POJ1Ib NUHOOPMALIMOHHOIO COMNMPOBOXXAEHUA B COBEPLLUEHCTBOBAHUN
MEOVLIMHCKOIO OBECIMNEYEHNA NMITABCOCTABA

T.B. fkosnesa’, O.tO. TypeHko', B.M. KonabyTuH?, B.A. PatHukos?*, 'M. Opnog?, C.C. Mockanesa?, B.I. lopenos?

T depepanbHoe Meanko-bruonorndeckoe areHTcTBo, Mocka, Poccus

2CeBepo-3anaiHblii OKPY>KHOW Hay4HO-KIMHUYeCKniA LeHTp uMm. J1.I. Cokonosa ®efepanbHOro Meamko-6ronoruieckoro areHTcTsa, CaHkT-INeTepbypr,
Poccunsa

3 CaHkT-lNeTepbyprckuii rocyfapcTeerHbln yHuBepcuteT, CaHkT-lNeTepbypr, Poccus

BBepeHue. YnpasneHne npoLeccoM NoyyYeHrs, aHanmnsa n cuctematmnadannm pesdynstatoB MeaUMHCKIX OCMOTPOB NaBcocTaBa B MEAVLMHCKMX OpraHu-
3aumax PMBA Poccun TpebyeT codgaHns cneuvanbHon MHhopMaLMOHHOM CUCTEMBI.

Llenb. Ha ocHOBaHWM KOMMNEKCHOrO aHanna3a pesynsratos padoTel MEAULIMHCKNX opraHnsaumnii PMBA Poccunn paspaboTaTb 1 BHEAPUTb B MPaKTU4ECKoe
npuMeHeHne NHPOPMALIMOHHYIO CUCTEMY A5t 0becrneveHst 6eCLLIOBHOM NPEEMCTBEHHOCTY B OKa3aHUW BCeX BUAOB MeAMLMHCKOro 06ecneyenmst nnasco-
cTaBa, Co3AaTb LMAPPOBON PErMCTP MeANLMHCKMX OCBUAETENBCTBOBAHWIA MnaBcocTasa.

Matepuansl n metogbl. 3a nepunog 2014-2023 . n3y4eHbl OpraHn3aLMoHHble MPUHLMMNBI PaboTbl MEAVNLMHCKMX YYPEeXXAEeHWA, OKa3bIBaOLLMX Meau-
LIMHCKYt0 nomolLLb nnascocTaBy. OTpaboTaHa MeToavka opraHnsaLy NepcoHNMULMPOBAHHOMO yyeTa pesynstaToB MegOCMOTPOB AaHHOMO KOHTUHIEH-
Ta Ang hopM1poBaHns pPerncTpoB. AHanma paboTbl MO MeAMLMHCKOMY 06eCnedeHNIO ML, paboTatoLLMX Ha cydax, BbIMOMHEH MO UTOram AesTeNbHOCTH
35 3apasnyHKTOB, 70 CynoBbIx Bpaden, 14 Bpaden BogonasHom MeauLmHbl B CTpykType PMBA Poccun B 2023 roay.

PesynbtaTtbl. B [0N10BHOM LeHTpe oxpaHbl 300poBbs MopsikoB PMBA Poccumn B mapTe 2023 roga peanvusoBaH NMUAOTHBIA NPOEKT MO CO3[AAaHUIO pern-
cTpa B CeBepo-3anagHom eaepansHoM OKpyre, paspadboTaHa MeToanka PopMUPOBaHNS MAEHTUMUKALMOHHOrO HOMepa Mopsika B PErMcTpe, U3yYeHo
26 125 3anucen ceBedeHUin O IMUax, NPoLleAwnX NpeaBapuTeNbHbie 1 NePUOANYECKNE MEAULIMHCKINE OCMOTPSI. ICNonb30oBaHne NpeanoxXeHHon MeTo-
OVIKM (hOPMUPOBaHNS PErMCTPOB BO BCEX OKPYrax MO3BOMVIO MNONY4YUTb B MHPOPMALMOHHON CUCTEME faHHble O MEAULIMHCKNX OCBUAETENbCTBOBAHNAX
3a 2022-2023 rr. B KonuyecTse 38 993 3aKno4eHN.

3akntouyeHue. EquHbIN nHHOPMaLMOHHBIN PECYPC B KOMMIEKCE C PErMCTPOM MO BCEM 35 MEANLIMHCKIM OPraHn3aLmsam, OCyLLECTBASIOLLMM MEANLIMHCKOE
obecrneveHyie NnaBcocTasa, B TOM YMCe NPOBEAEHVE NPeaBapUTENbHbIX U NEPUOANHYECKNX MEAULIMHCKIX OCMOTPOB, COCTaB/SIET OCHOBY NS AafibHelLLe-
ro COBEPLUEHCTBOBaHMS Hay4HbIX MOAXOA0B K OpraHm3aumnm v pasBuT1io MOPCKOW 1 BOAONA3HON MeanumHbl B Poccuinckon ®efdepauinm.

KnioueBble crnioBa: Mopckas MeauuyvHa; NpoMbILLieHHast MeavumHa; nHdopmaloHHoe obecrnevermne; GeaepanbHoe MeanKo-61oNorn4eckoe areHTCTBO;
PerncTp MeaUUMHCKNX OCBMAETENIbCTBOBAHMIA MIaBcocTaBa
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INTRODUCTION

In recent years, the question of restoring a unified system
of medical support for maritime and river fleet workers in
Russia has been discussed at various governmental lev-
els [1]. Although existing previously, this system has dis-
integrated into individual companies and organizations as
a result of adverse social and economic changes in the
country.

These requirements are outlined in the International
Labour Organization (ILO) convention adopted in 2006 and
were ratified in the Russian Federation in 2012. Currently,
the Russian Federation lacks a unified approach to the or-
ganization of information support for medical surveillance
of marine specialists [2]. Medical organizations of Federal
Medical and Biological Agency (FMBA) of Russia involved
in medical examination of seafaring personnel apply the
Unified Departmental Medical Information and Analytical
System of FMBA of Russia (hereinafter referred to as
UDMIAS), as well as medical information systems integrat-
ed with UDMIAS (hereinafter referred to as MIS) [3].

In the above systems, accounting of performed peri-
odic and preliminary medical examinations was implement-
ed in accordance with the order of the Ministry of Health
of Russia as of 28.01.2021 No. 29n “On Approval of the
Procedure for mandatory preliminary and periodic medi-
cal examinations of employees, provided for in part four of
Article 213 of the Labor Code of the Russian Federation,
the list of medical contraindications to work with harmful
and (or) hazardous production factors, as well as work in
the performance of which mandatory preliminary and peri-
odic medical examinations are carried out” [4].

However, the mentioned guiding document lacks a pro-
cedure for preliminary and periodic medical examinations
of persons working on ships. It should be noted that other
regulatory acts of the Russian Federation did not fully pre-
sent the procedure for medical examinations of shipboard
personnel. The only current document establishing medi-
cal contraindications to work on a ship was the Decree of
the Russian Federation Government as of 24.06.2017 No.
742 “On approval of the list of diseases that prevent work
on marine vessels, inland navigation vessels, as well as on
mixed (river-sea) navigation vessels” [5].

In order to meet the requirements of the time, at the end
of 2022, the Ministry of Health of Russia issued the order
No. 714n dated 01.11.2022 “On Approval of the Procedure
for medical examination for medical contraindications
to work on a ship, including chemical and toxicological
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studies of the presence of narcotic drugs, psychotropic
substances, and their metabolites in the human body, and
the form of a medical report on the absence of medical
contraindications to work on a ship.” This order defined a
procedure for medical examination of seafaring person-
nel and created prerequisites for optimal organization
of accounting of the results of medical examinations of
shipboard personnel in information systems, based on
reliable statistical data [6]. The timeliness of this activity
agrees with the opinion of a number of authors who have
carried out a comprehensive legal monitoring of national
normative and methodological documents regulating the
activities of seafarers’ health care centers, assessed the
normative regulation of the issue of medical support of
crewmembers and stressed the need to regulate the prin-
ciples of organization of medical care and sanitary and
hygienic support of ships during voyages, taking into ac-
count the modern achievements of medicine and informa-
tional technologies, including distant ones [7, 8].

Thus, the accounting of preliminary and periodic medi-
cal examinations of seafaring personnel in the UDMIAS
information systems and medical information systems in-
tegrated with UDMIAS used by medical organizations of
FMBA has become particularly relevant.

In this study, we aim to develop and implement an in-
formation system to ensure continuity in the provision of all
types of medical support to seafaring personnel with the
creation of a digital Register of their medical examinations
based on a system analysis of the activities of FMBA medi-
cal organizations.

MATERIALS AND METHODS

For the period from 2014 to 2023, specific aspects, short-
comings, and prospects of information support of medi-
cal care for seafaring personnel were studied. Data on the
morbidity of swimming and diving personnel for the year of
2023 were systematized.

An analysis of the data set reflecting the activity of
FMBA medical organizations (MOs) on medical care of
seafaring personnel in 2023 showed the presence of 35
health posts (HP), 70 shipboard doctors, and 14 doctors
of diving medicine. A questionnaire survey of information
systems of all MOs integrated in the study was conducted.
In order to ensure effective medical support to seafaring
personnel, to coordinate interaction between the profile
FMBA departments and subordinate institutions, as well
as to create an information resource reflecting the results
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of implemented activities, the Head Center for Health
Protection of Seafarers (hereinafter referred to as the Head
Center) was established in 2021 on the basis of Sokolov
Northwestern District Scientific and Clinical Center by the
order of the Head of the FMBA of Russia.

One of the main tasks of the Head Center is to provide
information and analytical support for the health protection
of shipboard personnel, in particular, to create and maintain
a register of medical organizations and a digital Register of
medical examinations of seafaring personnel, as well as to
create, improve, and provide data and technological sup-
port for the information system.

In 2022, the Head Center set a task for FMBA medi-
cal organizations to organize personalized registration of
medical examinations of seafaring personnel and to supply
this information for compiling a Register. Due to the varying
degrees of technical readiness of MOs in terms of running
personalized registration of medical examinations for sea-
faring personnel using a medical information system (MIS),
the Head Center provided them with the necessary infor-
mation tools, as well as with a prototype module based
on the MIS used in Sokolov Northwestern District Scientific
and Clinical Center.

RESULTS

The conducted research established that creation of a uni-
fied health monitoring circuit for seafaring personnel and
divers in the system of FMBA of Russia requires analysis of
aggregate information reflecting the results of MO activities
in all Federal districts.

The primary data received from FMBA medical organi-
zations revealed the impossibility of separating exclusive in-
formation on the seafaring personnel from the total amount
of data on preliminary and periodic medical examinations.
This was certainly a precondition for obtaining unreliable
demographic data and results on the morbidity of seafar-
ing personnel. Interaction with the MOs also showed that
personalized records of medical examinations of seafaring
personnel were not carried out; sometimes, only paper re-
cords were kept.

At the first stage, a conceptual approach to the imple-
mentation and exploitation of an information and analytical
system of maritime medicine was outlined, including the
introduction of standard protocols for data exchange with
MO medical information systems, installation and configu-
ration of licensed software, creation of information resourc-
es and measures to ensure information security.

Pursuant to the order of the Ministry of Health of Russia
from 01.11.2022 No. 714n [6], a pilot project to create a
Register in the Northwestern Federal District (NWFD) was
launched in 2022 and implemented in March 2023. The
structure of the information support system for maintaining
the Register of maritime medicine center was developed,
see Fig. 1.

A methodology for forming a seafaring personnel
identification number in the register consisting of 12 dig-
its was developed. In the format of “12XXXX-XXXXXX-
XXXXXXXXX”, the first two numbers denote the subject of
the Russian Federation, in which the seafarer underwent
a physical examination, “XX34-5XXXXXXXX-XXXXXX” the

third-fifth numbers — the MO registration number in the
MO register, “XXXXX-X678-9ABX” the sixth to eleventh
numbers — the seafarer serial number, “XXXXX-XXXXX-
XXXXXXC” the twelfth number — the control sum of the
previous numbers (Fig. 2).

At first, the results of compiling a Register in the NWFD
were obtained (Fig. 3). As shown in Fig. 3, at the first stage,
26,125 records of information on persons who underwent
preliminary and periodic medical examinations were col-
lected by the MOs in the Northwestern Federal District and
forwarded to the Head Center.

An analysis of the data presented in Fig. 3 shows that
the data contain generalized information on both members
of the seafaring personnel and employees of shore-based
services working for JSC Atomflot and FSUE Rosmorport.
After excluding the shore service employees from the data-
base, 8,259 records were included in the Register based on
the attribute of attachment to a watercraft, which amount-
ed to 32% of the previously submitted data. Unique codes
of information on seafaring personnel from 7800-0000-
0016 to 7800-0001-2277 in accordance with the above-
mentioned methodology were inserted in the respective
records (Fig. 2). The results of the pilot project were pre-
sented at a meeting of the Maritime Medicine Section of
the Scientific and Expert Council of the Maritime Board of
the Government of the Russian Federation in May 2023 in
Vladivostok.

At the next stage, a Register of medical organizations of
FMBA of Russia, engaged in medical support of seafaring
personnel, including preliminary and periodic medical ex-
aminations of this contingent, was created. The Register in-
cluded 35 FMBA medical organizations located in 8 Federal
Districts. The map of their location is shown in Fig. 4.

Based on the results of the pilot project, regulations on
the provision of information by medical organizations con-
cerning the results of medical examinations of shipboard
personnel to the Head Center for Health Protection of
Seafarers, FMBA (hereinafter referred to as the Regulations)
were finalized.

The methodological documents developed in the course
of the project, as well as a prototype module based on the
MIS used by Northwestern District Scientific and Clinical
Center named after L.G. Sokolov, were implemented in
2023 in the work of all the FMBA medical organizations in-
cluded in the register. Since December 2023, these meas-
ures have made it possible to provide a complete person-
alized record of data on periodic and preliminary medical
examinations of seafaring personnel, medical reports on
the absence of contraindications to work on a watercraft,
collection, reconciliation, and analysis of statistical data on
the morbidity of seafaring personnel, which fully meets the
modern requirements of the health care system [9].

The scope of data storage in the register of medical
examinations of seafarers was developed and justified: a
seafarer’'s passport data (32 fields) and medical data on
the medical examination performed in accordance with the
order of the Ministry of Health of Russia No. 714n dated
01.11.2022 (60 fields), including data on the medical care
provided, therapeutic and preventive measures, results of
laboratory and instrumental tests. The included informa-
tion was rather extensive and formed not only in the MOs
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Fig. 1. Schematic diagram of the prototype of the information and analytical system of the Head Center

conducting seafaring personnel medical examinations.
Therefore, it was decided to obtain complete medical data
upon request in Uniform State Health Information System
(USHIS) and UDMIAS, without storing it in the Register. The
composition of the Register of medical data is shown in
Fig. 5.

The results obtained were used to compile a general
Register for all 35 FMBA medical organizations that provide
medical support to seafarers, including data on preliminary
and periodic medical examinations (Table 1).

In the 2022-2023 period, 38,993 records on medical
examinations of seafarers were processed (Table 1). The

MEAMUUNHCKOE CBNAETE/ILCTBO O COCTOAHUN &

Seafarer Information 7800-0000-2801

Hudopmanna o Mopsike (Inme, paboralomeds Ha CyIHe)
Surname; Nikitin First neme: Oleg
Canmua Hus

Figure prepared by the authors using their own data

Fig. 2. Seafarer identification number on the health status medical certificate
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work is underway: at the end of the first quarter of 2024,
9504 more medical examinations were conducted by all

_____ RESULTS: uploading data to the Register of medical examinations of seafarers and the
7 Register of Medical Organizations

1. uploaded seafarers’ e

ﬁ I'JSﬁtuﬁon e d-lrty data n
1 Head Center for the Seafarers' Health Protection 3166 1227
Sokolov Northwestern District Scientific and Clinical
Center
2 Semashko Northern Medical Clinical Center 18 758 5318 28%
3 Murmansk Multidisciplinary Center 4201 1714 41%
TOTAL 26125 8259 32%

2. registered medical organizations

T [ code | seatarerscodes |

Head Center for the Seafarers' Health Protection

78000 ¢ 7800-0000-0016
i«:l::::\ Northwestern District Scientific and Clinical no 7800-0001-2277
2 Semashko Northern Medical Clinical Center 29000 ¢ 2900-0000-0012
no 2900-0005-3188
3 Central Medical Sanitary Department No. 58 29001
4 Murmansk Multidisciplinary Center 51000  code not allocated

Figure prepared by the authors using their own data

Fig. 3. Results of compiling a Register of seafaring personnel medical
examinations in the MOs of FMBA of Russia in the Northwestern Federal District
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Figure prepared by the authors using their own data
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Fig. 4. Schematic location of 35 FMBA medical organizations engaged in medical support of seafaring personnel.
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Fig. 5. Composition of medical data in the Register of medical examination of
seafaring personnel

MOs, with the total number of the seafaring personnel in
the Register having reached 39,333 persons. It should be
noted that the data on the number of seafaring personnel is
preliminary, changing dynamically and requiring additional

verification with information from medical organizations
due to technical errors in the dates of birth, insurance num-
bers, personal account numbers, and a number of other
documents.

CONCLUSION

The need to restore a unified system of medical services
for seafaring personnel is determined by the fundamen-
tal document in the field of national maritime policy, i.e.,
the Maritime Doctrine of the Russian Federation [10]. In the
context of changing geopolitical landscapes, the develop-
ment of maritime medicine becomes the state’s priority,
with the main role entrusted to the FMBA of Russia.

Systematization of the personal data of seafaring per-
sonnel for all 35 medical organizations, providing medical
support to this contingent, the use of standard effective
tools within a single information contour of the FMBA of
Russia, the development of a single information resource
will form the basis for further improvement of scientific ap-
proaches to the organization and development of maritime
and diving medicine in the Russian Federation.

Therefore, the introduction of a unified information sys-
tem in the structure of FMBA medical institutions is an im-
portant step towards the implementation of the Maritime
Doctrine of the Russian Federation. The issues of medi-
cal care for seafaring personnel fully comply with the re-
quirements of the Convention of the International Labor
Organization.

Table 1. Indicators of medical data included into the Register of medical examination of seafaring personnel

Ne Indicator Quantity, units
1 Number of medical organizations in the Register of Medical Organizations and on the Maritime medicine website 35
2 Number of data fields per seafaring personnel in the Register — personal and medical 32 + 60
3 Number of seafaring personnel medical examinations in the Register:
3.1 For 2022 (information from 20% of medical organizations for half a year) 9949
3.2 For 2023 (information from 100% of medical organizations by the end of the year) 29,044
3.3 Total for 2022-2023 38,993

Table prepared by the authors using own data
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