https://doi.org/10.33266,/2070-1004-2022-2-17-21 Review report
UDC 614.2:614.256.5:159.913 © Burnasyan FMBC FMBA

OCCUPATIONAL RISK FACTORS AND CONSEQUENCES OF MENTAL DISADAPTATION
IN MEDICAL SPECIALISTS AND RESCUERS IN EMERGENCY SITUATIONS: CURRENT STATE
OF THE PROBLEM
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Abstract. The purpose of the study is to analyze modern domestic and foreign publications, devoted to the study of factors of
professional risk and consequences of mental disadaptation in rescuers and medical workers in emergency situations.

Materials and research methods. The publications' analysis was performed using the PubMed database, electronic scientific library
elIBRARY.RU, open access statistical reporting data, as well as official websites of relevant scientific journals.

Combinations of specific terms related to emergency services, post-traumatic stress disorder, mental maladaptation and professional
risk factors of extreme professions, including medical ones, were used.

Results of the study and their analysis. While performing their service duties, rescuers and medical workers, acting in conditions of
emergency with numerous human and material losses, being exposed to the threat to their own life, health or psycho-emotional
condition, face a variety of critical incidents. As the number of lived traumatic situations and events increases, individuals involved in
rescue operations are at higher risk of developing the pathology known as post-traumatic stress disorder. Throughout the relevant
scientific literature, there is a consensus that health care workers in emergencies are at increased risk for high-level stress, anxiety,
depression, burnout, addiction, and PTSD, which can have long-term psychological consequences. The specialists developed and
implemented new methods and approaches to support medical specialists participating in the liquidation of medical and sanitary
consequences of emergencies; substantiated the need for normative legal regulation of psychophysiological examination of personnel
during periodic medical examinations, which will allow to maintain "health of the healthy".
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®AKTOPbI MPOPECCUOHAJIbBHOTO PUCKA U NOCNEACTBUA NMCUXNYECKOW
OE3AOANTALUKU Y MEOULIMHCKUX CNELMAJIMCTOB U CNACATENEN
B YPE3BbIYAMHbIX CUTYALIUAX: COBPEMEHHOE COCTOS\HMUE NPOBJIEMb
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Pesiome. Llenb v1ccnepoBaHms — NpOGHAAM3UPOBATL COBPEMEHHBIE OTEYECTBEHHBIE M 3aPYy6eXHbIE MyBRMKALMM, MOCBALLEHHbIE
uayyeHnio GakTopoB NPodECCMOHANBHOTO PUCKA M MOCNEACTBUIA MCUXUYECKON [e3aAANTALMM Y Cnacatenei v MemULMHCKMX
paboTHUKOB B Ype3BbiYaiHbIX cuTyaumsx (HC).

Marepuansi 1 Metogsl Mccnegosanus. BeinonHen aHanMs ny6aukaumii pesynsTaToB UCCEAOBAHMI MO 3ASBAEHHOM TEMATUKE C
ucnonb3osaHuem: 6asel fanHeix Pabmed, HayuHoM anekTporHoi Gubnuoteku eLIBRARY.RU, aaHHbIX cTaTUCTHUYECKOM OTYETHOCTH,
HOXOOALLMXCS B OTKPBITOM JOCTYMNE, O TAKXE OPULMANBHBIX CAMTOB HAYYHBIX XYPHANOB MO U3y4aEeMOi TEMATUKE.

Mcnonb3oBaHbl KOMBUHALMM TEPMUHOB, OTHOCALLMXCS K ABAPUIHHO-CMIACATENbHBIM CYX6aM, NOCTTPABMATMYECKOMY CTPECCOBOMY
paccrpoiictsy (MTCP), ncuxuueckoit aesaaantaumn M GbakTopam NpodeCccMOHANLHOTO PUCKA ClyxXeBbHOM [esTeNnbHOCTH cneuma-
JIUCTOB 3KCTPEMATIbHBIX MPODECCHIA, B TOM YUCIE MEAULIMHCKMX PABOTHUKOB.

Pesynbtatsl ccneposanms u mx aHanua. B npouecce BbinonHeHus cnyxebHbix 0653aHHOCTEN Y cnacaTenei U MeAULMHCKMX paboT-
HUKOB, aemncTaytowmx B ycnoeuax HYC, Ha boHe MHOTOYMCIEHHBIX YENOBEYECKMX KEPTB, MATEPUANbHBIX MOTEPb, PEALHOM YrpO3b
OISl CBOE# XM3HM, 3A0POBbS MU NCUXOIMOLMOHASILHOTO COCTOSHMS, O TAKXE ANisl XM3HM, 3A0POBbS M 611arononyyms oKpyXaroLmx,
Hen3BeXHO BO3HMKAIOT PA3HOOBPA3HbIE KPUTHYECKME MHLMAEHTbI. C yBENMUYEHMEM KONMYECTBA NEPEXMTBIX TPABMUPYIOLLMX CUTYG-
LM M COBBITUM, NMLA, 304ENCTBOBAHHBIE B CMACATENbHBIX ONEPALMSX, NTOABEPXEHbI BOoNee BLICOKOMY pUCKY GOPMUPOBAHMS NATO-
NIOTMM, M3BECTHOM KAK MOCTTPABMATUYECKOE CTPECCOBOE PACCTPOMCTBO. Bo BCel cOOTBETCTBYIOLLEN HAYYHOM NUTEPATYPE Cylle-
CTBYET KOHCEHCYC B OTHOWEHWW TOro, 4TO MeauumHckme paboTHuku B ycnoeuax YC nopsepraloTcs MOBLILEHHOMY PHCKY
BO3HMKHOBEHMS CTPECCA BLICOKOTO YPOBHS, TPEBOTM, AENPECCHM, BEIFOPAHMS, 30BMCUMOCTM M NOCTTPABMATMYECKOTO CTPECCOBOTO
PACCTPOMCTBA, KOTOPLIE MOTYT UMETb [ONITOCPOYHBIE NCUXonornyeckue nocneactsms. CneumanucTamu paspaboTaHbl M BHEAPEHS
HOBbIE METOABI M NOAXOAbI K NOAAEPXKE MEAULIMHCKUX CNELMANUCTOB, MPUHUMAIOLMX YHACTHE B IMKBMAALMM MEAUKO-CAOHUTAPHBIX
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nocneacTeun L‘lC, 060CHOBAHA HeO6XOJJMMOCTb HOPMATMBHOIO NPABOBOIO PeryiMpoBaHms HCMXO¢M3MOJ10I'M‘-IBCKOI'O o6cnep,oa<:|-
HUA nepcoHana npu NPoOxXoxXxaeHnn nepmogmiecknx MeamuUmMHCKMX OCMOTPOB, HTO MO3BOJIUT COXPAHUTL «300POBbE 340POBbLIX».

Kniouesble cnosa: meanumHckue cneupanmctsl, navgemms COVID-19, nepsas nomoLub, NOCTPAAABLUME, MOCTTPABMATMYECKOE
CTPECcoBOe paccTPOMCTBO, NPOGECCHOHANbHBIA PHUCK, MCUXMHECKAS Ae30AANTALMS, CACATENM, YPE3BbIYAMHbIE CUTYALMM

KoHdnukT uHTepecoB. ABTopbl CTATbM NOATBEPXAAIOT OTCYTCTBME KOHPIMKTA MHTEPECOB

Ans uutmposanus: Kasboiwes B.T., Matysos [J1., Macaryrosa J1.M., Tpasxukos O.1O., Pegoros A.J1., Axmetos B.M. Pak-
TOPbI NPOPECCHOHANBHOTO PUCKA M MOCTEACTBUS MCUXUYECKOM [E30AANTALUN Y MEAULIMHCKMX CMELMANMUCTOB M CracaTene
NPy YPEe3BbIHANHBIX CUTYaLMsX: COBPEMEHHOEe cocTosHme npobnemsl // Mepnumna katactpod. 2022. N22. C. 17-21.
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Introduction

The modern stage in the development of society is char-
acterized by the rapid development of science and the
emergence of new high technologies. A large concentra-
tion of industrial production, complication of the techno-
logical chain using a significant number of explosive, fire,
radiation and chemical hazardous substances, deteriora-
tion of industrial equipment, failure to observe elementary
safety measures lead to an increase in the number of acci-
dents and man-made disasters. In addition, various natural
disasters cause significant damage.

A specific peculiarity of professional activity of specialists
of rescue services and medical workers, who provide liqui-
dation of medical and sanitary consequences of emer-
gency situations (ES), is the work under special conditions.
It takes place under the influence of a significant number of
such stressogenic factors as presence of an explicit or
latent threat to life and health, formation of physical and
mental overload, suddenness of events, information over-
load in conditions of lack of time, etc.

Peculiarities of the status of rescuers are determined by
their assigned duties within the framework of the work to
eliminate emergency situations and the related threat to
their life and health.

Such activity requires specialists to have a formed set of
motives, reliable functioning of their psychophysiological
functions, ability to self-regulate mental states, readiness to
apply knowledge, skills and abilities.

From the above, the relevance of this study follows. It
included an analysis of modern domestic and foreign
sources on the study of factors of professional risk and con-
sequences of mental disadaptation in medical specialists
and rescuers in emergency situations.

Materials and methods of research. Publications of
domestic and foreign authors were analyzed, their system-
atization according to the stated topic using the developed
search protocol performed. The PubMed database; the
Russian information-analytical portal in science, technolo-
gy, medicine and education — scientific electronic library
eLIBRARY.RU; open-access statistical reporting data, as
well as official websites of scientific journals on the studied
subject were included in the search protocol.

Thitp:/ /www.consultant.ru/document/cons_doc_LAW_388873 /#dst1
0001 1(accessed 26.01.2021)
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Combinations of terms related to emergency
services/rescue workers, post-fraumatic stress disorder
(PTSD), mental maladaptation and professional risk factors
of extreme professions were used.

Main limitations: publication language was either
Russian or English; date of publication was not earlier than
2000.

Recommendations of Preferred Reporting Items for
Systematic Reviews and Meta-Analyses — PRISMA —
were used as a basis for identification of possible studies.

Research results and their analysis. The activities of a
number of professions are associated with the provision of
medical emergency care to victims in emergency situations
of man-made, natural and other nature and belong to the
category of extreme activities. In the process of performing
their official duties rescuers and medical specialists acting
in conditions of emergency, on the background of numer-
ous human losses, material losses, real threat to their life,
health or psycho-emotional state, as well as to life, health
and well-being of surrounding people have a variety of
critical incidents [1, 2].

A comparative analysis of official statistics data shows a
steady increase in the number of threats of various emer-
gencies in the Russian Federation?3.

Thus, in 2020, compared to 2019, the number of ES
increased by 24.44%, and the material damage from ES
increased by 94.38%. At the same time, the number of
people injured and killed in emergencies decreased by
64.83% and 38.72% respectively.

The number of man-made emergencies in 2020 was
167 (202 in 2019, a 17,7% decrease); natural emergen-
cies — 104 (49in 2019, a 2,1 times increase); bio-social
emergencies — 60 (5 in 2019, a 12 times increase).

Thus, in 2020 the largest share of emergencies consisted
of man-made emergencies — 50,5%; followed by natural
emergencies — 31,4%; the share of biological and social
emergencies was 18,1%.

In 2020, a pandemic of a new coronavirus infection
COVID-19 became a biosocial emergency. This required
the development of new organizational measures not only
for the system of Rospotrebnadzor and the Ministry of
Health of Russia, but also for specialists of other extreme
professions.

2 https:/ /www.mchs.gov.ru/dokumenty /4602 ( accessed 27.01.2022)

3 https:/ /www.mchs.gov.ru/dokumenty/5304 (accessed 27.01.2022)
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Previously, the main concern was such consequences of
extreme situations as deaths, physical illnesses, injuries and
disabilities. And now there is a growing concern about
their consequences for the psychosocial and psychoemo-
tional health of society [3].

As for the term "mental rauma", it is based on the theory
of posttraumatic personality disorder and the provisions of
crisis psychology that emerged at the end of the 20th cen-
tury. Life situations and events that a person perceives as a
clear threat to his/her existence, which can disrupt his/her
habitual life activity, become a traumatic event for
him/her. And it lies at the basis of experiences of a special
kind, exposing him/her to stress [4].

As the number of traumatic situations and events experi-
enced increases, those involved in rescue operations are at
higher risk of developing a pathology known as post-trau-
matic stress disorder [5, 6].

Specialists of different professions are involved in the
elimination of the consequences of emergencies, each of
them has certain tasks. These professionals have a different
level of preparation for overcoming traumatic events and
stress, and, consequently, the risk factors of PTSD develop-
ment have different significance for them. According to a
number of authors, the prevalence of PTSD among repre-
sentatives of various professional groups (firefighters,
police officers, medical workers, etc.) varies from O to 46
[7-9].

A significant number of domestic and foreign publica-
tions are devoted to the stressogenic impact of the COVID-
19 pandemic on emergency medical workers. Thus, the
query "The psychological impact of COVID-19" in the
PubMed search engine alone yielded 4861 sources. At
the same time, there is an "explosive growth" in their num-
ber: in 2020 — 1622; in 2021 — 3403. The query for
"The psychological impact of COVID-19 the mental health
of healthcare professionals" yielded 487 sources (187 for
2020; 320 for 2021) [10-13].

Since the entry gates of COVID-19 are the epithelium of
the upper respiratory tract, stomach and intestinal epithe-
lial cells, the infection is transmitted by the airborne, air-
dust, contact and fecal-oral routes. Large respiratory parti-
cles play a major role here, so personal protective
equipment (PPE) has become an important component of
the system to protect nursing staff and other patients from
cross-contamination.

As a result, health care workers have become potential-
ly most at risk of being infected with coronavirus because
they come into contact with the virus in aerosol form during
the course of their duties [14].

In the context of the pandemic, one of the main issues
discussed in the medical community has been the effective-
ness of PPE to protect medical personnel from infection. It is
worth noting that their proper use, while not eliminating the
risk of virus transmission, significantly reduces it [15].

Researchers cite rapid spread of COVID-19; severity of
its symptoms; lack of scientific knowledge about the virus
and increased mortality rate among medical colleagues
as the main reasons for caution and uncertainty among
medical professionals. Additional risk factors include: feel-
ings of inadequate support; fears for one's own health;
fear of transmission to family members or others; lack of
quick access to testing; isolation; feelings of insecurity and
social stigma; excessive workload. Throughout the rele-
vant literature, there is consensus that health care workers
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are at increased risk for stress, high levels of anxiety,
depression, burnout, addiction, and post-traumatic stress
disorder. All of these can have long-term psychological
consequences [16].

In the COVID-19 pandemic, significant psychological
discomfort is experienced not only by rescue workers, but
also by their families.

Thus, in the study carried out by the group of authors, the
following were revealed: problems with sleep — in 55% of
respondents; appearance of symptoms of stress of mild
and moderate severity — in 49; clinically significant symp-
toms of depression — 12,2; suicidal thoughts — in 8,3% of
respondents. Researchers attribute these disorders in fami-
ly members of rescuers to anxiety for their life and health.
And also with disturbance of a habitual course of daily life,
reduction of the amount of time spent with the family and
children [17].

A number of works devoted to psychophysiological,
neurophysiological and subclinical manifestations of car-
diovascular diseases can be singled out as a separate
independent direction.

The estimation of cortisol level in saliva and its correla-
tion with stress index is given. In this paper, stress was
assessed by the Spielberger-Hanin test, designed to deter-
mine situational and personality anxiety. A linear regres-
sion was used to determine associations between stress
indexes and various cortisol parameters, adjusted for age,
gender, race/ethnicity, increased waist volume and smok-
ing status. A significant positive relationship was found
between stress indices (general stress, physical hazard
stress, and lack of support in the past month) and daily cor-
tisol levels [18].

Undoubtedly, professional activity in the conditions of
rescue work and emergency medical care entails stress. It
is associated with the need to solve a large number of tasks
in the shortest possible time. Prolonged exposure to the fac-
tor can accelerate the development of processes of body
maladaptation to the environment with the subsequent for-
mation of various psychosomatic conditions. This will be
characterized by nonspecific changes in the hormonal sta-
tus in the form of a functional decrease in the production of
thyroid hormones, as well as increased levels of cortisol.
Changes in the brain neurotransmitter systems result in a
sharp inhibition of almost all nonspecific cellular and
humoral immune protection factors [19, 20].

In recent decades, intensive work has been done to
develop strategies, techniques and algorithms for early
pre-diagnosis and timely measures to prevent mental dis-
adaptation in rescue service professionals [21].

In Great Britain a set of measures on support as well as
recommendations on communication and reduction of
social tension; on self-help strategies (for example, rest,
work breaks, sleep, shift work, fatigue, healthy lifestyle)
and management of emotions (for example, moral trauma,
overcoming difficulties, guilt, grief, fear, anxiety, depres-
sion, prevention of emotional burnout and psychological
trauma) were developed. All of them are aimed at mitigat-
ing the impact of the COVID-19 pandemic on the mental
health of medical professionals [22]. It is necessary to use
all modern experience in providing psychological and oth-
er support to professionals providing medical care in the
conditions of the COVID-19 pandemic [23].

It stands to reason that special importance is attached to
the preparation of medical students for terrorism, natural



disasters and emergencies. The authors note that often the
educational needs of students differ from the needs of
practical medicine. A list of basic competencies that med-
ical students should possess in order to provide qualified
medical, including psychological, assistance in an emer-
gency situation has been proposed [24].

At the same time, it is proposed to expand the practical
part of the classes fostering skills of rendering assistance.
Since, according fo specialists' estimates, in a number of
medical institutions the level of emergency preparedness is
quite low and, according to the average calculated indi-
cators, is 45.6%. And the readiness for emergency
response and emergency measures is 33.3% [25-27].

Specialists have developed and implemented new meth-
ods and approaches to support medical specialists taking
part in the liquidation of medical and sanitary conse-
quences of emergencies. The normative legal regulation of
psychophysiological examination of personnel during
periodic medical examinations has been substantiated,
which will allow to keep the "health of the healthy" [28].
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The use of a comprehensive program of psychological cor-
rection "Shield" makes it possible to improve the functional
state of the nervous and cardiovascular system. It increases
general work capacity as well as the subjective assessment
of the psychological and somatic state of the specialists,
which in turn allows to maintain the professional longevity
of the specialists [29].

Thus, the given study showed that despite an abundance
of scientific literature, the prevalence and level of PTSD in
medical professionals and rescue workers is currently
understudied. While professionals in professional groups
such as police and firefighters prepare for the risk of devel-
oping PTSD and learn possible self-regulation techniques
to improve mental health during their training, medical pro-
fessionals often lack such training modules.

The need to develop preventive measures, which should
be aimed at helping professionals who are at risk, remains
urgent. Also, there is the need to develop more adaptive
coping strategies — relaxation training — to manage com-
pulsive symptoms of hypervigilance and re-experiencing.
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