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Introduction. The task of maintaining the professional longevity of employees, particularly in technology-intensive and potentially hazardous
industries, is becoming increasingly relevant in the context of aging populations and increasing life expectancy. Existing methods for assess-
ing occupational health are in many cases fragmented and fail to account for the entire set of physical, psychological, and social factors. In
this article, we address this issue by developing an integral group index of professional longevity (IGIPL).

Objective. The development and implementation of the IGIPL as a tool for quantitative assessment of the level of professional longevity
among nuclear industry employees, taking into account morbidity, health status, results of medical examinations and psychophysiological
testing, stress levels, and engagement.

Materials and methods. A retrospective study covering the period of 2023-2024 was conducted. The analysis was based on depersonal-
ized data from employees of VNIITF (Snezhinsk) and the Kalinin NPP (Udomlya). The study included HR reports on morbidity with temporary
disability (TD), final reports of periodic medical examinations (PME), annual reports of psychophysiological examinations (PPE), as well as
the results of corporate surveys on stress levels (SL) and emotional burnout (EB). We present only relative summary data, without consider-
ing working conditions in the index calculation. Standardized methods were used to assess the parameters, including the Perceived Stress
Scale-10, the Burnout Assessment Tool, and the E.L. Notkin method for analyzing TD.

Results. The calculation of the IGIPL showed a positive trend. Thus, the index increased by 2.6 points at the Kalinin NPP (a rise from 69.6 to
72.2 points) and decreased at VNIITF (from 67.2 to 65.8 points). The key factor that had the most pronounced negative impact was the high
rate of morbidity with temporary disability (1914 days per 100 workers at VNIITF). At the Kalinin NPP, an improvement in the distribution of
employees by health groups and a decrease in the proportion of individuals with a high level of emotional burnout were recorded, indicating
the effectiveness of the preventive measures implemented by the organization.

Conclusions. The IGIPL has proven its effectiveness as a tool for monitoring professional longevity and identifying risk areas. The study
results underscore the necessity for comprehensive programs aimed at reducing morbidity, managing stress, and increasing employee
engagement. The IGIPL methodology can be adapted for other industries. Its further elaboration will enhance the accuracy of assessments.
The data obtained hold practical significance for developing corporate programs aimed at preserving health and extending the professional
longevity of employees.
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AKTYAJIbHbIE BOMPOCHLI OLIEHK OXKUAAEMOI'O NMPO®ECCUOHAJIbHOIO AONTITOJIETUSA
PABOTHUKOB

M.IO. KanuHuHa™, A.A. Kocenkos', E.FO. MamoHoBa?

T depepanbHbli MeVLMHCKMA Brodmrandeckumin LeHTp nm. AWM. BypHasaHa PefepanbHOro Meanko-61onornieckoro areHTcTea, Mockaa,
Poccus
2 AKLMOHepHOE 06LLeCcTBO «ATOMHBI CTPaxoBoi 6pokep», Mockea, Poccus

BBepeHune. B coBpeMeHHbIX YCNOBUSIX CTapEHNSt HACENEHWS 1 YBENNYEHWS MPOAOSIKUTENBHOCTI XU3HN aKTyaslbHON CTaHOBUTCS Npobne-
Ma CoxXpaHeHnst MPoeCcCMoHanbHOro AONroNeTNst PaboTHNKOB, OCOOEHHO B BbICOKOTEXHOMOMMYHbBIX 1 MOTEHLMAabHO ONMacHbIX OTPacsX.
CyLecTBytOLLIME METOAB! OLIEHKN MPOMECCHOHANBHOIO 340P0BbS HYaCTO (PparMeHTapHbl U HE YYUTLIBAIOT KOMMJIEKCHOE BINSHWE (Purande-
CKUX, NMCUXONOMMYECKINX U colpmanbHbix hakTopoB. [1ns peLueHrs sToi npobnemsl npeanarastcs pa3paboTka MHTerpasbHoro rpyrnnoBoro
MNHAekca npoeccunoHaneHoro gonronetus (UFAMQ).

Llenb. PagpaboTka n BHepperne VMM kak MHCTPyMEHTa KONMYECTBEHHOW OLIEHKM YPOBHSA MPOdECCHOHANBHOMO AONTONETUS KONNEKTU-
Ba pabOTHWKOB aTOMHOWM OTPac/n C y4eTOM 3a00/1eBaEMOCTU, COCTOSIHUSI 3A,0POBbSI, PE3YNBTATOB MELOCMOTPOB U NMCUXO(U3NONOTNHECKO-
ro obcnefoBaHns, YPoBHS CTpecca 1 BOBEYEHHOCTU.

MaTtepuanel n Mmetogbl. [poBeeHO PeTPOCMEKTUBHOE UCCNedoBaHNe ¢ neprogomM oxearta 2023-2024 rr. O6bekToM aHanvsa obinm ge-
NepCcoHNdULIMPOBaHHbIE AaHHble paboTHUKoB BHUNT® (r. CHexxunHek) 1 KanuHnHekon ASC (. Yoomns). B nccnepgoBaHve BKIKOYEHb! Kaapo-
Bble OTHYETbl O 3a60NeBaeMOCTM C BPEMEHHOW yTpaTon TpyaocnocobHocTn (BYT), 3aknoumTenbHble akTbl MEPUOANHECKUX MEAULIMHCKIX
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ocmMoTpoB (NMO), rogoeble O0THeTbI NcKxoduanonorndecknx obcnegosaHuin (MAPQO), a Takxe pesynbTaTbl KOPNOPATUBHBIX aHKETUPOBAHWN
ypoBHs cTpecca (YC) 1 amoumoHansHoro BeiropaHus (YOB). B cTaTbe nprBefeHb! TONbKO OTHOCUTENbHbIE CBOAHbIE AaHHble; YC0BUSA Tpyaa
B pacyeT NHAEKCa He BKItoYannch. [ns OLeHKN napamMeTpoB MPUMEHAIMCH CTaHAapTU3MPOBaHHbIE METOANKN: «LLIkana BocnprHMMaemMoro
cTpecca-10», «Burnout Assessment Tool», a Takxe metToguka E.J1. HoTkmHa ans aHannza BYT.

Peaynbtatbl. Pacuet VTN nokasan NonoxmnTenbHyo AnHaMUKY: MHOEKC npeTepnen nosbilleHne Ha 2,6 6anna Ha KanmHuHckon ASC
(pocT € 69,6 po 72,2 6anna) n CHWkeHne nokasartens Bo BHVUT® (c 67,2 no 65,8 6anna). KnoyeBbiM (hakTopoMm, okasaBLUMM Hanbonee
BbIPaXKEHHOE HEraTMBHOE BIVSIHUE, SBUICA BbICOKUIA YPOBEHb 3aD0NEBAEMOCTIN C BPEMEHHOW yTpaTon TpyaocnocobHoctu (1914 oHen
Ha 100 paboTHMkoB Bo BHNWT®). Ha KannHuHckon ASC 3admkcrpoBaHo yiyylleHre pacnpeaeneHns paboTHMKOB Mo rpynnamM 340p0oBbst
1 CHVDKEHME J0NM 1L, C BbICOKMM YPOBHEM 3MOLIMOHATBHOIO BbIFOpaHNs, YTO yKasbiBaeT Ha aPdEKTMBHOCTb peannadyemMblx opraHnsaumen
NPOMUNAKTUHECKNX MEPOMPUSATIAI.

Boeisopbl. VIM'M gokasan cBoto ahPeKTUBHOCTb Kak MHCTRYMEHT 4151 MOHUTOPUHIa NPOgeCCoHaNbHOro AONrONETUSA U BbISBNEHNSA 30H
pucka. PeaynsraThl CCNefoBaHns NOAYEPKNBAOT HEOOXOAMMOCTb KOMMIEKCHbBIX MPOrpaMM, HanpaB/ieHHbIX Ha CHKeHWe 3abo1eBaemMo-
CTW, ynpaBneHne CTPECCOM U MOBbILIEHNE BOBNEYEHHOCTM paboTHuUkoB. Metogonorua VTATL MoxeT ObiThb agantupoBaHa Ans Apyrmux
oTpacnei, a ee fanbHelillee COBEPLUEHCTBOBaHNE MO3BOUT MOBLICUTL TOYHOCTb OLIEHOK. [Mofly4eHHble AaHHble UMEOT MpakTUHECKYO
3HAYMMOCTb AN PaspaboTKM KOPMOPaTUBHbIX MPOrpaMM MO COXPaHEHNO 300POBbs 1 MPOAIEHNIO NPOdECCHUOHANBHOrO AONFONETUS pa-
BOOTHMKOB.

KniouyeBble cnoBa: npodeccroHanbHoe 340P0BbE; MPOMEeCcCUMoHanbHoe OONroNeTne; 3aboneBaeMoCTb;
NCUXoU3NONOrNieckoe 0bCenoBaHe; CTPECT; BOBIEYEHHOCTb

MEOVLMHCKNA  OCMOTP;

Ons yutupoeanusn: KanmHmnHa M.FO., KoceHkoB A.A., MamoHoBa E.FO. AkTyasbHble BOMPOCH! OLEHKN OXMAAEMOro NPOdeCcCnoHanbHOro
nonroneTus paboTHNKOB. MeauiLmHa akcTpemasibHbIx cuTyaumi. 2025;27(4):569-577. https://doi.org/10.47183/mes.2025-373

duHaHcupoBaHue: paboTa BbINoHeHa 6€3 CNOHCOPCKON NOLAEPXKKM.

CoOTBeTCTBME NPUHLMNaM 3TUKK: UCCNeAoBaHre He TPeboBasio 3aK/oHeHVs B1MO3TUHECKOrO KOMUTETA, MOCKOJIbKY CMONb30Banu ae-
NepCcoHNMULIMPOBaHHbIE faHHblIe PAGOTHVKOB ABYX NPEAnPUSTUA aTOMHO OTpacu.

MoTeHumnanbHbI KOHMINKT UHTEPECOB: aBTOPbI 3aABNSIOT 00 OTCYTCTBUM KOH(VKTA MHTEPECOB.
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INTRODUCTION ageing) [1], focusing mainly on the quality of life and

maintaining the health of older people.? However, in

In the current demographic context of an aging society
driven by increasing life expectancy in Russia, as well as
the need to address humanitarian and economic chal-
lenges, the task of preserving the professional longev-
ity of employees is acquiring particular relevance. The
growth in the retirement age and rising demands on
qualifications and working conditions require new ap-
proaches to assessing and managing the professional
activity of employees throughout their careers. The issue
of extending professional longevity is inextricably linked
to ensuring timely and accessible medical care, includ-
ing prevention, diagnosis, and rehabilitation. These tasks
are set by the national project “Long and Active Life”, the
implementation of which began on 01.01.2025.

According to the WHO definition, “health is a state of
complete physical, mental and social well-being and not
merely the absence of disease or infirmity.’

At the beginning of the 21st century, due to the
growing life expectancy of the population in eco-
nomically developed countries, the WHO launched a
program for active longevity (in the original — active

the 2015 edition, the program shifted attention to the
employment of older people. This shift is explained by
growing concerns among governmental and business
structures that population aging would place an un-
sustainable burden on the budgets of enterprises and
social support institutions, primarily pension funds. In
order to counter these threats, a series of urgent meas-
ures [2] were proposed to improve the economic situ-
ation, including measures to retain specialists in the la-
bor market beyond the retirement age.®*

Thus, concern for the working individual, beyond its
humanitarian significance, has acquired a pronounced
macroeconomic meaning. As a result, the concepts
of “occupational health” and “professional longevity”
have become the focus of close attention for special-
ists in medicine, occupational psychology, and related
disciplines. Occupational health is defined as an integral
characteristic of the “functional state of the human body
based on physical and mental parameters, aiming to as-
sess its ability for specific professional activity with given
efficiency and duration over a specified life period, as

" Preamble to the Charter (Constitution) of the World Health Organization.

pdf?ua=1#page=9 (request date of 07.04.2025).

https://apps.who.int/gb/bd/PDF/bd48/basic-documents-48th-edition-ru.

2 Active ageing: a policy framework; 2002. WHO reference number: WHO/NMH/NPH/02.8. https://extranet.who.int/agefriendlyworld/wp-content/uploads/2014/06/
WHO-Active-Ageing-Framework.pdf (request date of 02.05.2025).

% World Health Organization (WHO). Project 1: Global Strategy and Action Plan on Ageing and Health. 2015. https://www.who.int/ageing/ageing-global-strategy-
draft1-ru.pdf (request date of 15.08.2020).

4 Multisectoral action for healthy ageing based on a life-cycle approach: draft global strategy and action plan on ageing and health. Report of the Secretariat
of the Sixty-ninth session of the WHO World Health Assembly, 22 April 2016. https://apps.who.int/iris/bitstream/handle/10665/253277/A69 17-ru.
pdf?sequence=1&isAllowed=y (request date of 05.02.2022).
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well as its resistance to adverse factors accompanying
this activity.”®

The aforementioned WHO definition of health, which
includes mental and social well-being, should be ex-
tended by the concept of occupational health, ie., a
person’s ability to fully realize themselves as a qualified
specialist, experience a sense of self-worth and engage-
ment in the life of the team and the work process, ac-
ceptance and support from colleagues, as well as to feel
cared by management.

Professional longevity is the “ability of a person to
solve professional tasks at a high level throughout the
entire period of labor activity allotted by society,”® “that
is, to maintain occupational capacity [4, 8, 9].” Given
the demographic situation, the importance of pre-
serving this ability and the desire to continue working
after reaching retirement age should be emphasized.
Human health is influenced by a large number of so-
cial and economic factors, with the living and working
conditions of citizens being of particular importance.
Surveys of the working population have revealed that
“more than a third lead a sedentary lifestyle, 56%
regularly face overtime work, 54% of Russians report
periodic stress at work, 10% report constant stress,
and 45% say they have experienced professional
burnout.””

The Russian government has developed a number
of regulatory legal acts and national projects aiming to
improve the health and increase the life expectancy of
the country’s population, as well as to overcome diffi-
culties related to the demographic situation. Decree of
the President of the Russian Federation No. 3098 speci-
fies national development goals for the period up to
2030 and with a perspective to 2036, among which the
foremost are preserving the population, strengthening
health, improving people’s well-being, and supporting
the family.

The current stage involves the implementation of the
national projects for the next six years. Among them,
the National Project® is aimed at increasing the popula-
tion’s life expectancy to 78 years by 2030. The plans in-
clude modernization of the primary healthcare system in
Russia, development of measures for the prevention and
early diagnosis of cancer, creation of a national digital
platform “Health,” and development of a medical reha-
bilitation system.

In order to ensure early and timely detection of chronic
non-communicable diseases, which are the main cause
of mortality (cardiovascular, oncological, and respiratory
diseases, diabetes, etc.), preventive medical examina-
tions and population health checkups are being carried
out [4, 5].

Decree of the President of the Russian Federation
No. 145'° has declared a transition to personalized, pre-
dictive, and preventive medicine, high-tech healthcare,
and health preservation technologies, including for the
working population. Directive No. 830-r"" outlines strat-
egies for extending active healthy longevity, creating
conditions for realizing the personal potential of elderly
citizens, and expanding their participation in the soci-
ety. Federal Law No. 311-FZ" has introduced compre-
hensive amendments to the Labor Code of the Russian
Federation aimed at transforming approaches in the
field of labor protection, implementing and developing
a system for the prevention of occupational injuries and
diseases, and improving mechanisms to incentivize em-
ployers to enhance working conditions.

Labor protection has become one of the priority ar-
eas of the Russian state policy, with the goal of creat-
ing a prosperous and safe environment for the citizens.
There is a raising awareness among employers about
the economic feasibility of promoting a healthy lifestyle
among employees and encouraging regular preventive
medical examinations and health checkups, as well as
the importance of implementing special comprehensive
programs to create appropriate conditions for employ-
ees to maintain a healthy lifestyle [7].

Directive of the Government of the Russian Federation
No. 833-r'® has approved a set of measures to incentiv-
ize employers and employees to improve working con-
ditions and preserve the health of workers, as well as
to motivate citizens to adopt a healthy lifestyle. These
measures provide for the creation and replication of best
corporate and regional practices for encouraging em-
ployers to enhance working conditions and preserve the
health of workers.

While acknowledging the importance of the meas-
ures implemented by the Russian state to improve public
policy in healthcare and labor protection for preserving
the health of the working population, attention should be
drawn to the persistently high mortality rate from non-
communicable diseases, the prevalence of smoking and

5 Health Psychology: Textbook for Universities / Edited by GS Nikiforov. — St. Petersburg: Peter, 2006.

8 L.V. Mardakhaev Social Pedagogy: Textbook. Moscow: Gardariki, 2005.

7 Federation Council of the Federal Assembly of the Russian Federation. Transcript of parliamentary hearings on the topic “Protecting the Health of the Working
Population” dated 24.10.2024. http://council.gov.ru/activity/activities/parliamentary/161497/ (request date of 05.05.2025).

& Decree of the President of the Russian Federation No. 309 “On the National Development Goals of the Russian Federation for the Period until 2036” dated

07.05.2024. http://government.ru/docs/all/155078/

¢ National project “Long and Active Life”. https://HaunoHansHblenpoexTsl.pd/new-projects/prodolzhitelnaya-i-aktivnaya-zhizn/

0 Decree of the President of the Russian Federation No. 145 “On the Strategy for Scientific and Technological Development of the Russian Federation” dated

28.02.2024. http://www.kremlin.ru/acts/bank/50358

" Decree of the Government of the Russian Federation No. 830-r dated 07.04.2025, on the approval of the “Strategy for Action in the Interests of Older Citizens

in Russia until 2030.” http://government.ru/docs/54753/

2 Federal Law No. 311-FZ “On Amendments to the Labor Code of the Russian Federation” dated 02.07.2021. http://www.kremlin.ru/acts/bank/46959

s Decree of the Government of the Russian Federation No. 833-r dated 26.04.2019, on the approval of the “Set of Measures to Stimulate Employers
and Employees to Improve Working Conditions and Preserve the Health of Workers, as well as to Motivate Citizens to Lead a Healthy Lifestyle.”.
http://static.government.ru/media/files/EIHhjehSWOoZSfE40uOTqJuFSmr7e7P7.pdf
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alcohol consumption among the population, poor nu-
trition, insufficient physical activity, a formalistic attitude
and low level of trust in health checkups. Psychosomatic
diseases are becoming widespread, to a large extent
being influenced by psychological factors, insufficient
stress resistance, and prolonged psychoemotional ten-
sion.

In the context of demographic challenges and in-
creasing demands to preserve labor potential, objective
tools capable of assessing the health status of employ-
ees and their level of professional longevity are becom-
ing particularly important. In order to address this task,
we set out to develop a methodology for calculating an
Integral Group Index of Professional Longevity (IGIPL)
based on a set of medical, psychophysiological, and
social parameters. The index enables the planning and
monitoring of corporate and state programs aimed at
extending professional activity, allows for tracking the
dynamics of key parameters, and facilitates comparative
analysis across different enterprises.

In this study, we aim to develop an IGIPL for use as
a tool for quantitative assessment of the level of pro-
fessional longevity among nuclear industry employees,
taking into account morbidity, health status, results of
medical examinations and psychophysiological testing,
stress levels, and engagement.

To that end, we set the following objectives:

e 1o justify the IGIPL calculation methodology, includ-
ing the selection of parameters and determination of
their weight significance based on expert assess-
ments;

e to calculate an IGIPL and carry out a comparative
analysis of its values using the example of two nu-
clear industry enterprises for 2023 and 2024, with an
assessment of parameter dynamics;

e to determine general approaches to developing cor-
rective measures based on the IGIPL, aimed at in-
creasing the level of professional longevity of employ-
ees.

MATERIALS AND METHODS

We carried out a retrospective and observational study
covering the period of 2023-2024. The analysis was
based on anonymized data from employees of two nu-
clear industry enterprises: VNIITF (Snezhinsk) and the
Kalinin NPP (Udomlya).
The following information sources were used:
e Human Resources (HR) reports on morbidity with
temporary disability (TD);
e final reports on the results of periodic medical exami-
nations (PME) indicating the distribution of employ-
ees by health groups;

e annual reports of psychophysiological examinations
(PPE);

e materials from corporate surveys assessing stress
levels (SL) and emotional burnout (EB).

In this article, we present exclusively relative values
based on aggregated, anonymized data. It should be
noted that working conditions were not considered in
the calculation of the IGIPL; therefore, their detailed anal-
ysis was beyond the scope of this study.

Standardized methodologies were used to assess
specific parameters:

e S| was assessed using the “Perceived Stress
Scale-10.” The maximum score on this scale is
50 points. To normalize the data (i.e., to convert the
scale to a 100-point dimension), the obtained values
were multiplied by two;

e EB level was assessed using the “Burnout
Assessment Tool (BAT),” specifically its version for
working individuals. A short Russian-language ver-
sion provided by the developer of the methodology
was used [3];

e The E.L. Notkin method' was used to assess mor-
bidity with TD, calculated as the number of days per
100 employees.

Thus, the combination of the above sources and
methods enabled a comprehensive analysis of profes-
sional health parameters and the calculation of the IGIPL.

Weight coefficients (W) were established based on
an expert assessment method aimed at determining the
relative significance of various parameters for the pro-
fessional longevity of employees. The study involved
20 experts in the fields of occupational medicine, psy-
chophysiology, and human resource management. Data
collection was carried out using standardized question-
naires followed by their statistical processing for the de-
termination of valid weight coefficients (Table 1).

The assigned coefficients reflect the contribution of
each parameter to the overall value of IGIPL. Experts at-
tributed the greatest significance (coefficients of 0.20—
0.15) to the following parameters: temporary disabil-
ity (TD), health group (HG), stress level (SL), emotional
burnout level (EB), and work engagement (E). According
to specialists, these parameters most significantly de-
termine the current state and dynamics of professional
longevity, being directly linked to the risks of lost work
capacity, decreased motivation, and premature depar-
ture from the profession.

Lower weight coefficients (0.10 each) were assigned
to the parameters of fitness for work based on medical
examinations (PME) and psychophysiological resilience
(PPR). Despite their undeniable importance, experts
considered these factors to play more of a supportive
rather than a determining role in shaping professional

4 Burnout Assessment Tool: version for working individuals. https://burnoutassessmenttool.be/wp-content/uploads/2020/11/BAT Russian.pdf (request date of

083.05.2025).

5 Methodological Guidelines MR 2.2.9.0375-25 “Analysis of the causes of temporary disability to identify priority professional groups for the development of

medical and preventive measures”.
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Table 1. Weight coefficients determined by experts

No. Parameter Abbreviation Weighting coefficients (W)
1. Temporary Disability D 0.20

2. Health Group HG 015

3. Periodic Medical Examination PME 0.10

4. Psychophysiological Examination PPE 0.10

5. Stress Level SL 015

6. Emotional Burnout Level EB 0.15

7. Engagement E 0.15

Table compiled by the authors based on their own data

Table 2. Temporary disability assessment scale (S_TD)

Temporary disability in days per :IOO workers according to Points on the S_TD assessment scale*

E.L. Notkin

<500 100

500-599 85

600-799 70

800-999 55

1000-1199 40

1200-1499 25

> 1500 10

Table compiled by the authors based on data from source MR 2.2.9.0375-25'

Note: * — the S_TD scale step is designed such that for every increase of 200-300 days of TD per 100 employees, the index value sequentially

decreases by 15 points.

longevity, especially in the presence of other critical de-
viations.

The integration of the TD parameter was carried
out through the S_TD assessment scale (Table 2). This
approach normalizes the parameter to a 0-100 scale,
reflects the generally accepted expert assessment ac-
cording to the E.L. Notkin scale, and eliminates math-
ematical distortions at extreme values.

Therefore, the formula for calculating the Integral
Group Index of Professional Longevity (IGIPL) takes the
following form:

IGIPL = W_TD x S_TD + W_HG x HG +
+ W_PME x PME + W_PPE x PPE + + W_E x E + (1)
+W_SL = (100 - SL) + W_EB x (100 - EB),

wherein:
W — the weight coefficient of the parameter;

S_TD — the score for morbidity with temporary disability;
HG — the proportion of employees in health groups Il
(%);

PME — the proportion of employees deemed fit for work
without restrictions based on the results of periodic
medical examinations (%);

PPE — the proportion of employees deemed fit based
on the results of psychophysiological examinations (%);
E — the level of work engagement (%);

SL — the stress level according to the scale (points);

EB — the level of emotional burnout (%).

The IGIPL calculation was conducted using the ex-
ample of enterprises of the State Corporation “Rosatom,”
which operate in technology-intensive and potentially
hazardous industries: nuclear power and the defense-
industrial complex.

The objects under analysis were the All-Russian
Research Institute of Technical Physics (VNIITF,
Snezhinsk) and the Kalinin Nuclear Power Plant

6 Methodological Guidelines MR 2.2.9.0375-25 “Analysis of the Causes of Temporary Disability to Identify Priority Professional Groups for the Development of

Medical and Preventive Measures”.
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Table 3. Interpretation of IGIPL values

Scores Level

Interpretation of IGIPL Values

80-100 High

High level of professional longevity. Supportive measures for health protection,
strengthening psychological well-being, and employee engagement are sufficient

60-79 Medium

Medium level of professional longevity. The implementation of regular preventive
programs for stress management and maintaining employee motivation is

required

40-59 Low

Low level of professional longevity. Targeted health-improvement and
organizational measures aimed at improving the physical and psycho-emotional

state of workers are necessary

<40 Critical

Critical level of professional longevity. The implementation of comprehensive
programs for health protection, workload reduction, and fostering a favorable

work environment is required

Table compiled by the authors based on their own data

(Udomlya). These enterprises are characterized by a
high degree of responsibility, complex technological
processes, and stringent requirements for the health
and psychophysiological resilience of their employees.

RESULTS AND DISCUSSION

The IGIPL is formed based on a set of various param-
eters. When growing, these parameters either contribute
to the growth of professional longevity or, conversely,
lead to its decrease. The key parameters influencing the
IGIPL are presented below.

Factors whose growth has a positive effect on the

IGIPL:

e Health Group (HG): The more employees belong to
Health Groups | and II, the higher the overall level of
resilience and physical readiness of the team to per-
form professional tasks.

e Fitness for Work based on Medical Examinations
(PME): A high proportion of workers without medical
restrictions reflects good overall health of the person-
nel and contributes to stable labor activity.

e Psychophysiological Resilience (PPE): The ability to
maintain performance under difficult conditions is a
crucial component for sustaining professional lon-
gevity.

e Work Engagement (E): A high level of engagement
promotes professional stability, reduces the likeli-
hood of burnout, and increases motivation.

Factors whose growth has a negative effect on the

IGIPL:

e Temporary Disability (TD, days): An increase in the
number of disability days indicates a decline in the
overall health level of the team and negatively im-
pacts the index value.

e Stress Level (SL): An elevated stress level leads to
decreased performance, reduced psychological
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resilience, and a decline in the quality of professional
duties.

e Emotional Burnout (EB): A high level of burnout is one
of the primary factors for premature termination of
employment.

The IGIPL was developed as a practical tool for
employers to assess the level of professional longev-
ity among employees at the enterprise level. The index
can be used to formulate, implement, and subsequently
evaluate the effectiveness of programs aimed at protect-
ing employee health, increasing motivation, and improv-
ing the psychological climate within the team.

We performed IGIPL calculations based on the pa-
rameters of physical, psychological, and social well-be-
ing for the period of 2023-2024 in accordance with the
developed methodology (Table 4).

According to the results obtained, the IGIPL values
at VNIITF decreased over the year by 1.4 points (from
67.2 to 65.8 points). However, at the Kalinin NPP, the
index increased by 2.6 points (from 69.6 as of 2023 to
72.2 points in 2024). Both organizations were character-
ized by an average level of IGIPL (60-79 points), which
reflects a satisfactory but insufficiently stable state of
the professional longevity level of employees. A slight
decrease in the parameter was noted at VNIITF, while
a positive trend was observed at the Kalinin NPP, likely
associated with the effectiveness of the implemented
measures to strengthen occupational health and im-
prove working conditions.

Our analysis identified key parameters that deter-
mine the value of IGIPL. The most significant factor was
morbidity with temporary disability (TD). The VNIITF en-
terprise exhibited a critically high level of morbidity with
TD: 1914 days per 100 workers in 2023 and 1912 days
in 2024. According to the E.L. Notkin scale, this corre-
sponds to the minimum score (10 points) and indicates
an area of chronic overload and unfavorable health status
of personnel, requiring immediate corrective measures.
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Table 4. Calculation of IGIPL for each enterprise for 2023-2024

Organization | Year | S_TD "‘é—}%x W::g x W—PPI\',‘I"EE x W—PPPPEE |, 1"(‘)’63_'-le_) ( 1"(‘)’(—)E_BE*B) W—EE * | 1GIPL
VNIITF 2023| 10 | 20 3.3 9.92 10.0 139 13.9 141 | 672
VNIITF 2024 | 10 | 20 | 405 | 988 100 13.2 13.2 135 | 658

KalininNPP | 2023 | 25 | 50 4.5 8.84 10.0 13.6 13.3 142 | 696

KalninNPP | 2024 | 25 | 50 | 6.88 9.18 100 136 13.9 135 | 72.2

Table compiled by the authors based on their own data

Note: W — the weight coefficient of the parameter; TD — temporary disability; HG — health groups; PME — periodic medical examination;
PPE — psychophysiological examinations; SL — stress levels; EB — emotional burnout.

At the Kalinin NPP, this parameter was somewhat lower
(1321 and 1222 days per 100 workers in 2023 and 2024,
respectively), which corresponds to 25 points and also
indicates a significant loss of working capacity.

The second most significant factor is the distribution
of employees by health groups. At the VNIITF enterprise,
a moderate increase in the proportion of employees with
Health Groups |-Il was observed over time (from 22%
in 2023 to 27% in 2024); however, the baseline level re-
mains low. At the Kalinin NPP, a pronounced positive
shift was observed: from 30% in 2023 to 45.9% in 2024,
reflecting a more effective implementation of preventive
and health-improvement measures.

The results of PME showed high values at both en-
terprises. For instance, at VNIITF, over 98% of employ-
ees were cleared for work without restrictions, indicating
strict control of professional suitability. At the Kalinin NPP,
this parameter was somewhat lower (88-91%), although
remaining within acceptable standards.

Psychophysiological examination (PPE) at both enter-
prises showed a 100% clearance of employees for fur-
ther work. This result indicates the low informativeness
of the parameter “proportion of employees suspended
based on PPE results.” However, the signs of strain and
impaired psychophysiological adaptation identified dur-
ing the examination are significant predictors of somatic
ill-health and require consideration when planning pre-
ventive measures. In the future, it is advisable to use an
integral assessment of psychophysiological adaptation,
e.g., by indicating the proportion of employees with pro-
nounced impairments.

The conducted analysis of psychoemotional fac-
tors revealed differences between the organizations.
The stress level among workers at VNIITF was elevated,
ranging 7-12 points, which should be considered an
alarming signal and a prerequisite for developing target-
ed preventive measures. At the Kalinin NPP, this param-
eter remained stable (around 9 points), corresponding to
a moderate level requiring regular monitoring.

The dynamics of emotional burnout also differed. At
VNIITF, its prevalence increased from 7% to 12%, which,
combined with rising stress levels, indicated a growing
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risk of deterioration in the psychoemotional state of
workers. Conversely, at the Kalinin NPP, a decrease in
the proportion of workers with a high level of burnout
was recorded, from 11% to 7%, reflecting positive trends
and the need to maintain them further.

The engagement index remained high at both enter-
prises (VNIITF: 94% — 90%; Kalinin NPP: 95% — 90%),
which is a factor of resilience to stress and the likelihood
of staff turnover. The slight decrease in engagement at
VNIITF in the setting of increasing stress and burnout
can be considered an early sign of professional exhaus-
tion among the workforce.

As a result of the conducted research, a compre-
hensive assessment of professional longevity at two
enterprises of the State Corporation “Rosatom” was ob-
tained. We established that both organizations are within
the stable range of IGIPL, indicating the stability of labor
potential despite the presence of risk factors.

However, differences in dynamics were identified.
Positive shifts were recorded at the Kalinin NPP, driven
by a decrease in morbidity with temporary disability, a
reduction in the prevalence of emotional burnout, and a
significant increase in the proportion of employees with
Health Groups I-Il according to medical checkup data.
Conversely, at the VNIITF enterprise, a critically high
level of morbidity with temporary disability persisted,
which is a key limiting factor for professional longevity.
Furthermore, unfavorable changes in the psychoemo-
tional state of the workforce were noted, including an
increase in stress levels, a rise in the proportion of em-
ployees showing signs of burnout, and a decrease in
engagement.

The obtained results underscore the necessity for
long-term observation (at least 4-5 years) to confirm the
identified trends and to form sustainable management
strategies. At the same time, the IGIPL has proven its
scientific and practical significance as an integral pa-
rameter. It demonstrates high sensitivity to key risks in
the occupational environment and enables an objective
assessment of the effectiveness of corporate and state
programs aimed at preserving health and extending the
professional longevity of personnel.
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CONCLUSION

The Integral Group Index of Professional Longevity
serves as a tool for monitoring the effectiveness of
measures aimed at preserving the health of the work-
ing population and extending professional longevity.
Its application will enhance the objectivity of assess-
ing programs implemented by enterprises and facilitate
the development of more targeted preventive measures
against key risk factors.

The implementation of IGIPL-based targeted meas-
ures may contribute to extending the active working
life of employees, reducing morbidity and professional
burnout, and increasing labor productivity. Undoubtedly,
a competent personnel policy must account for the neg-
ative impact of biological aging on psychophysiological
functions.

The proposed algorithm for IGIPL calculation is a dy-
namic model that can be refined with new accumulated

References

1. Bukhtiyarov IV. Current state and main directions of pre-
serving and promoting health of the working population
of Russia. Russian Journal of Occupational Health and
Industrial Ecology. 2019;59(9):5627-32 (In Russ.).
https://doi.org/10.31089/1026-9428-2019-59-9-527-532

2. Rudnicka E, Napierala P, Podfigurna A, Meczekalski B,
Smolarczyk R, Grymowicz M. The World Health Organization
(WHO) approach to healthy ageing. Maturitas. 2020;139:6—-11.
https://doi.org/10.1016/j.maturitas.2020.05.018

3. Gantman AA, Gorblyansky YuYu, Kontorovich EP,
Ponamareva OP. The concept of healthy aging at work.
Medical Herald of the South of Russia. 2022;13(4):5-13 (In
Russ.).
https:/doi.org/10.21886/2219-8075-2022-13-4-5-13

4, Kalache A, Gatti A. Active ageing: a policy framework.
Advances in Gerontology. 2003;11:7-18.

EDN: PKIVEP

5. Bloom DE, Chatterji S, Kowal P, Lloyd-Sherlock P,
McKee M, Rechel B, et al. Macroeconomic implications of
population ageing and selected policy responses. Lancet.
2015;385(9968):649-57.
https:/doi.org/10.1016/S0140-6736(14)61464-1

6. Allenov AM, Vasilyeva TP, Starostin IV, Makarova EV,
Vorobeva AV. Factors that determine professional lon-
gevity in researchers. Russian Journal of Occupational
Health and Industrial Ecology. 2021;61(6):385-401
(In Russ.).
https:/doi.org/10.31089/1026-9428-2021-61-6-385-401

7. Shestakova NN, Dzhanelidze MG, Skvortsova MB. Prospects
for building a society for all ages in Russia: approaches to

576

data on the influence of various factors on professional
longevity.

Effective use of the IGIPL requires a comprehensive ap-
proach, including studying successful experience of other
organizations, analyzing domestic and international scien-
tific research in the field of occupational health, developing
methodological recommendations tailored to industry spe-
cifics, assessing necessary resources, and creating a sys-
tem for monitoring the effectiveness of implemented meas-
ures. The conducted research and the proposed algorithm
can serve as a basis for forming a program aimed at en-
hancing the professional longevity of employees, reducing
losses associated with temporary disability, and increasing
motivation and job satisfaction. Companies that invest in
employee health, adaptation, and psychological support
see a 5-10% increase in efficiency and reduced costs as-
sociated with staff turnover. Thus, professional longevity is
not merely the length of a career but a strategic factor for
productivity growth in the context of labor shortage.

the study of the problem. Bulletin of Education and Science
Development of the Russian Academy of Natural Sciences.
2021;25(2):57-70 (In Russ.).
https:/doi.org/10.26163/RAEN.2021.91.24.008

8. ShkarinVV, Vorobyev AA, Adzhienko VL, Andryushchenko FA.
Professional longevity — ways and means of achievement.
Bulletin of Volgograd State Medical University. 2022;19(2):19—
26 (In Russ.).
https:/doi.org/10.19163/1994-9480-2022-19-2-19-19-26

9. Maslennikova GYa, Oganov RG. Prevention of noncommu-
nicable diseases as an opportunity to increase life expec-
tancy and healthy longevity. Cardiovascular Therapy and
Prevention. 2019;2:5-12 (In Russ.).
https:/doi.org/10.15829/1728-8800-2019-2-5-12

70. Ustinova O.u., Zaitseva N.V., Vlasova E.M., Kostarev V.G.
Corporate programs for preventing health disorders among
workers employed at adverse productions as a tool for occu-
pational risk management. Health Risk Analysis. 2020;2:72—
82 (In Russ.).
https://doi.org/10.21668/health.risk/2020.2.08.eng

11. Schaufeli WB, De Witte H, Desart S. Burnout Assessment
Tool  (BAT)—Development, Validity, and Reliability.
International Journal of Environmental Research and Public
Health. 2020;17:9495.
https://doi.org/10.3390/ijerph17249495

12. Sorokin GA, Kir'yanova MN. Age dynamics of work capacity
and fatigue risk in workers of industrial enterprises, educa-
tion and healthcare. Occupational Medicine and Industrial
Ecology. 2021;61(5):311-7 (In Russ.).
https:/doi.org/10.31089/1026-9428-2021-61-5-311-317

MEOVLIMHA SKCTPEMATBbHBIX CUTYALIMI | 2025, TOM 27, Ne 4


https://www.elibrary.ru/PKIVFP

ORIGINAL ARTICLE | PREVENTIVE MEDICINE

Authors’ contributions. All authors confirm that their authorship meets the ICMJE criteria and approve the final ver-
sion of the article. The greatest contribution is as follows: Maria Yu. Kalinina — development of the research concept,
formation of the methodology for calculating the IGIPL, analysis of the results, and writing and editing the text of the
article; Alexander A. Kosenkov — statistical data processing, participation in the development of paramters and weight
coefficients, and interpretation of the research results; Elena Yu. Mamonova — collecting and pre-processing data from
enterprises, participating in the preparation of analytical tables, and formatting sections of the article.

AUTHORS

Maria Yu. Kalinina, Cand. Sci. (Med.) Elena Yu. Mamonova, Cand. Sci. (Med.)
https://orcid.org/0000-0002-8798-5732 https://orcid.org/0009-0001-2612-8710
MYKalinina@rosatom.ru elenamamonova@mail.ru

Alexander A. Kosenkov, Cand. Sci. (Med.)
https://orcid.org/0000-0003-3754-8005
kossenkov@gmail.com

EXTREME MEDICINE | 2025, VOLUME 27, No 4 577




