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Резюме. Цель исследования – разработать предложения по совершенствованию методических подходов к организации и
выполнению медицинской сортировки пораженных в зоне террористического акта, совершенного с применением обычных
средств поражения.
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Результаты исследования и их анализ. Представлены результаты исследования, характеризующие состояние проблемных
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Внесены обоснованные предложения по совершенствованию методических подходов к порядку организации и выполнения
медицинской сортировки и выделения сортировочных групп пораженных в зоне террористического акта.

Ключевые слова: зона террористического акта, лечебные медицинские организации, лечебно-эвакуационное обес-
печение, медицина катастроф, медицинская сортировка, медицинская эвакуация, методические подходы, обычные сред-
ства поражения, пораженные, скорая медицинская помощь, скорая специализированная медицинская помощь, Служба
медицины катастроф, террористические акты,  чрезвычайные ситуации

Конфликт интересов. Авторы статьи подтверждают отсутствие конфликта интересов

Для цитирования: Титов И.Г., Гончаров С.Ф., Бобий Б.В., Акиньшин А.В. Проблемные вопросы медицинской сортировки
при террористических актах // Медицина катастроф. 2022. №3. С. 5-11. https://doi.org/10.33266/2070-1004-
2022-3-5-11

https://doi.org/10.33266/2070-1004-2022-3-5-11 Оригинальная статья
УДК 614.88:323.28 © ФМБЦ им.А.И.Бурназяна

ПРОБЛЕМНЫЕ ВОПРОСЫ МЕДИЦИНСКОЙ СОРТИРОВКИ ПОРАЖЕННЫХ 
ПРИ ТЕРРОРИСТИЧЕСКИХ АКТАХ*

И.Г.Титов1, С.Ф.Гончаров1,2, Б.В.Бобий1,2, А.В.Акиньшин1

1 ФГБУ «ГНЦ – Федеральный медицинский биофизический центр им. А.И. Бурназяна» ФМБА России,
Москва, Россия
2 ФГБОУ ДПО «Российская медицинская академия непрерывного профессионального образования»
Минздрава России, Москва, Россия

5Медицина катастроф №3•2022

https://doi.org/10.33266/2070-1004-2022-3-5-11 Original article
UDC 614.88:323.28 © Burnasyan FMBC FMBA

ISSUES OF MEDICAL TRIAGE OF THE WOUNDED IN ACTS OF TERRORISM*

I.G.Titov1, S.F.Goncharov1,2, B.V.Bobiy1,2, A.V.Akin’shin1

1 State Research Center – Burnasyan Federal Medical Biophysical Center of Federal Medical Biological Agency,
Moscow, Russian Federation
2 Russian Medical Academy of Continuous Professional Education, the Ministry of Health of the Russian Federation,
Moscow, Russian Federation

Summary. The aim of the study is to develop proposals to improve methodological approaches to the organiza-
tion and performance of medical triage of the injured in terrorists attack committed with conventional means of
destruction.
Materials and research methods. Normative and methodical documents regulating the order of organizing and car-
rying out medical triage of the wounded in emergencies, including acts of terrorism; data of expert examination maps;
scientific works and publications devoted to the issues of medical triage of the wounded in extreme situations.
The following scientific methods were used while performing the research: content-analysis and expert assessment
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Results of the study and their analysis. The results of the study, characterizing the state of problematic issues of med-
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* In this article the issues of medical triage are considered in relation to terrorist acts committed with the use of conventional means of destruction. Conven-
tional means of destruction are weapons that are based on the use of explosives and incendiary mixtures (artillery, missile and aviation ammunition, small
arms, mines, incendiary ammunition and flammable mixtures), as well as cold steel weapons and non-standard (home-made) explosive devices



Medical triage — a fundamental organizational measure,
the implementation of which creates the conditions for the
performance of adequate actions in the organization and
provision of emergency, including emergency specialized,
medical care in emergency situations (ES) and medical
evacuation [1-5]. Its bases were developed by the out-
standing Russian surgeon N.I. Pirogov. Medical triage is
widely used in disaster medicine and work of the All-Russ-
ian Disaster Medicine Service in the liquidation of medical
and sanitary consequences of emergencies, including ter-
rorist acts (acts of terrorism) [3, 5-7].

It is mentioned in the majority of guiding and methodical
documents, in scientific works, textbooks and manuals, that
medical triage is of special importance when a considerable
number of emergency victims arrive at the stages of medical
evacuation at once. In such conditions only properly or-
ganized and properly conducted medical triage can ensure
a more rational use of available forces and means, high ef-
ficiency of the specialists of medical formations and medical
treatment organizations on timely provision of medical care
to the injured, as well as the correct conduct of medical evac-
uation in compliance with the routing principles[1, 3-8].

Virtually no major work devoted to the elimination of
medical and sanitary consequences of emergencies, not
have considered aspects of the issues of medical triage [2,
3, 6, 7, 9]. Such a situation, on the one hand, emphasizes
the great importance and priority of this element in the com-
plex of medical and evacuation measures, but, on the oth-
er hand, it indicates that to date there is no complete clari-
ty on this issue.

In view of this, a critical evaluation of accumulated factu-
al material and results of theoretical research, presentation
of refined provisions on organization and implementation of
medical triage of wounded in the area of a terrorist attack,
apparently, will be useful to ensure quality and accessibili-
ty of medical care rendered to the wounded.

The authors of this article, presenting it to specialists in dis-
aster medicine, will be grateful to all who will participate in
its discussion.

The aim of the study is to develop proposals to improve
methodological approaches to the organization and im-
plementation of medical triage of the injured, mainly in the
area of a terrorist attack committed with the use of conven-
tional means of destruction.

Materials and methods of research. Study materials:
normative and methodical documents regulating the order

of organization of medical triage of casualties in emergency
situations, including terrorist acts committed with the use of
conventional means of destruction; data of expert exami-
nation maps on the subject of research; scientific works and
publications devoted to the issues of medical triage of ca-
sualties in extreme situations.

The following scientific methods were applied: content-
analysis, expert estimation, statistical method, method of
logical and information modeling, analytical method.

Results of the study and their analysis.
The results of the study showed that medical triage is cru-

cial not only for the injured who have arrived at the stage of
medical evacuation, but also for the injured who are in the
emergency zone at the site of a terrorist attack.

In addition, it was found that insufficient attention is paid
to this option of medical triage and methodological ap-
proaches to its implementation in normative and method-
ological documents, scientific papers and training manuals.
Thus, for example, in the Order of the organization and ren-
dering of medical aid by the All-Russian Disaster Medicine
Service1, including medical evacuation; in the Order of the
rendering of emergency, including specialized emergency
medical aid2, as well as in the existing methodological
documents this variant of medical triage of the injured in an
emergency is not mentioned at all [1, 2, 10].

In this regard, it is reasonable to ask: "What determines the
need for medical triage of the injured in the area of a terrorist
attack?"

While performing this research and studying the experi-
ence of medical specialists of the Emergency Medical Serv-
ice and the Disaster Medicine Service of the Russian Ministry
of Health in the emergency zones of terrorist acts, the main
factors requiring organization and performance of medical
triage at this stage of elimination of medical and sanitary con-
sequences of an emergency were identified and specified.

These factors were, first of all:
- arrival of a significant number of casualties — usually at

one time or within a short period of time;
- need for emergency medical assistance, many of them
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on life-saving indications, to be rendered immediately after
an emergency;

- need for a large proportion of the wounded to receive
medical care in a hospital of a medical treatment organiza-
tion, while for many of the wounded such treatment must be
provided as soon as possible after the injury;

- need for proper routing of the wounded, taking into ac-
count severity of their condition, nature of injury and pre-
vailing medical and tactical situation;

- need, in order to ensure medical evacuation of the
wounded, to provide them with prior medical care that min-
imizes negative impact of transportation on their condition
and compensates for delay in the provision of medical care;

- insufficient quantity of sanitary transport.
The results of the study indicate that the medical special-

ists of the first-arriving medical emergency team should stick
to the following procedure.

The first medical team to arrive is responsible for provid-
ing medical aid and has no right to leave the place of emer-
gency until the arrival of other teams from the emergency
medical service and relevant task force. If necessary, the doc-
tor determines the place of gathering of the injured, which
is agreed with the head of rescue works and which, if pos-
sible, should be on a level place or in a nearby building
(room) — especially in winter or in bad weather.

Some sources on disaster medicine present similar opin-
ions on the actions of the first-arriving ambulance or EMT
team on the scene of a terrorist attack [5, 7].

An algorithm has also been established for the medical
triage of casualties at the site of the attack or at the casual-
ty collection point.

When there are a large number or a few casualties, the
doctor should initially identify two groups of casualties:
stretcher-bearers and walkers. Walking casualties should be
separated from the stretcher-bearers, as they may be dis-
ruptive to the work of medical personnel with the stretcher-
bearers.

Before the arrival of other ambulance or emergency med-
ical services teams, the doctor works with the stretcher-bear-
ers, sorting them selectively by quick examination (inter-
view) in order to identify the patients in need of emergency
medical aid; by urgent indications — those in need of car-
diopulmonary resuscitation, stopping external bleeding,
with signs of shock and blood loss, asphyxia, with visible de-
fects and severed limbs, convulsive states, etc. In this case,
priority is given to children and pregnant women.

After that, appropriate emergency medical appointments
are determined and carried out, aimed at maintaining vital
functions in the affected persons.

The medical staff then proceeds to the sequential exami-
nation of the casualties, seeking, if possible, to quickly as-
sign them to five triage groups.

It should be understood that triage is not the provision of
medical care or medical evacuation, but an organizational
activity that contributes to the timely provision of medical care
and rational medical evacuation of the casualties. Therefore,
the medical triage should not delay either the provision of
medical care or the medical evacuation [3, 5-7].

The first group are the casualties requiring emergency
medical assistance at the site of the terrorist attack. These are,
first of all, the wounded who are in an extremely grave
condition with severe impairment of vital functions. Such
persons need medical care, which should be provided im-
mediately, immediately, and for many of the victims it is

necessary for vital indications. After emergency medical aid
is provided to the victims of this triage group, they must first
be medically evacuated by ambulance (helicopter, ambu-
lance, mainly by reanimobile) to a designated medical treat-
ment facility.

When an attack occurs outside a city (a major population
center) or at a considerable distance from it, and medical
evacuation of casualties is carried out by ambulances, the
casualties in serious condition are taken, as a rule, to the
nearest hospital.

The second group is those with severe injuries or moder-
ate injuries that are not immediately life-threatening. If nec-
essary, they are provided with emergency medical aid.
These casualties are subject to primary evacuation by am-
bulance to a hospital facility.

The third group is those with injuries of moderate severity
and not acutely expressed functional disorders or without
them. These casualties are sent by ambulance transport to the
medical organisation in the second turn, as a rule, without
medical care.

Attention should be paid to the fact that in this triage
group there may be persons with relatively unsevere somatic
pathology, most prone to psychopathic reactions with active
hysterical and sometimes panic manifestations. Their early
medical evacuation from the terrorist attack zone and hos-
pitalization will contribute to the preservation of social sta-
bility in a public situation.

The fourth group is those with minor injuries (lightly wound-
ed), who do not need emergency or urgent medical care. If
necessary, they can perform individual medical aids — ap-
plication of sterile or immobilization bandages, simple splints,
administration of anesthetics, etc. Such patients are referred
to outpatient treatment at the place of residence.

It should be borne in mind that, at the very beginning of
work in the emergency zone, all measures must be taken to
separate this group of casualties, together with the walkers,
from those in need of hospital treatment, mainly stretcher-
bearers.

The fifth group is those who died in the area of the terror-
ist attack. The bodies of the dead remain for a short time at
the site of the terrorist attack until the necessary operational-
investigative actions are performed. After that they are trans-
ported in the prescribed manner to the forensic (pathology
and anatomy) laboratory (department).

It should be noted that during the elimination of medical
and sanitary consequences of terrorist attacks, as well as in
other emergencies, in the terrorist attack zone (outside the
medical organization) the group of "non-transportable" is not
distinguished among the affected. They are all subject to
medical evacuation to the appropriate hospital in accor-
dance with the principles of routing.

The study has shown that such a procedure for distributing
the wounded according to their group affiliation, determin-
ing and performing the corresponding actions takes place es-
pecially often at the initial stage of elimination of medical and
sanitary consequences of a terrorist attack, when due to the
shortage of medical forces and evacuation means there are
cases of forced delay in providing medical care and reduc-
ing its volume for those who have not been identified as hav-
ing disorders of vital functions. To this circumstance authors
of some scientific and educational-methodical works [5, 7]
pay attention.

Taking into account the above, we can conclude that the
medical triage of the wounded in the area of a terrorist at-
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tack is performed mainly on the basis of two leading char-
acteristics that allow the distribution of the wounded into sort-
ing groups.

The first criterion is based on the need for medical aid, the
place and the priority of its provision:

- those in need of emergency medical care at the site of the
terrorist attack — first or second priority;

- those in need of medical care and treatment in the in-
patient unit;

- those in need of outpatient treatment at their place of res-
idence.

If, at the site of the terrorist attack, persons with injuries
(wounds) incompatible with life are identified among the vic-
tims, as mentioned above, they are subject to medical evac-
uation to the nearest hospital. When carrying out medical
evacuation of such wounded from the terrorist attack zone
by helicopter, they can be delivered not only to the nearest
medical organisation, but also, subject to indications, main-
ly to higher level medical organizations located at a con-
siderable distance from the terrorist attack site.

The second feature — based on the expediency of evac-
uation, type of transport, sequence and method of trans-
portation:

- those subject to medical evacuation to medical organi-
zation (by which transport; in which turn — first or second;
lying down or sitting down);

- not in need of medical evacuation and subject to refer-
ral for outpatient treatment at the place of residence.

The degree of statistical significance of the obtained results
of the study concerning the technology of performing med-
ical triage of the injured was determined by means of expert
evaluations. The results showed that 95.3% of the experts
agreed with the proposed organizational and methodolog-
ical approaches to the medical triage of the victims of terrorist
attacks performed in the pre-hospital period; 4.7% of the ex-
perts found it difficult to give a specific assessment of these
proposals.

Consequently, the results of the expert evaluation of the
proposed technology for organizing and conducting med-
ical triage in the area of a terrorist attack indicate the ad-
visability of introducing these proposals into the relevant
regulatory and methodological documents in the form of ad-
ditions.

When studying the experience of eliminating medical and
sanitary consequences of terrorist attacks, it was found that
the medical evacuation of the injured from the emergency
zone can be carried out to one or more medical organiza-
tions. As an example, the organization of medical evacua-
tion of the wounded to several medical organizations dur-
ing the liquidation of the medical and sanitary consequences
of the terrorist attack in Moscow (figure).

It turned out that such an organizational decision mainly
depends on: number of wounded and its structure; their
contingent; state of the medical organization infrastructure
and their specialization; availability of "free" hospital beds
of the corresponding profile, especially specialized ones; op-
portunities of medical assistance; location of medical treat-
ment organizations in relation to the site of the attack (city,
suburban area, at a considerable distance from a major pop-
ulation center).

If medical evacuation is carried out to a single hospital fa-
cility, the medical triage mainly identifies the casualties re-
quiring emergency medical assistance at the scene (at the
point of collection of the casualties, before their transporta-

tion) taking into account the priority of its provision.
The next task of medical triage in the above case is the dis-

tribution of the wounded according to evacuation needs, i.e.
in what turn and in what position the wounded should be in
the ambulance during medical evacuation.

If the medical evacuation of the wounded from the terror-
ist attack zone was to be performed to several medical or-
ganizations, the study showed that one of the main and very
difficult tasks of medical triage was to determine the prog-
nostic evacuation assignment, depending on the nature and
severity of the injury (wounding): in which medical organi-
zation; in which turn; by what mode of transport; in what po-
sition during transportation.

In addition, it was found that the effective implementation
of the established evacuation purpose is possible only if cer-
tain conditions are met: presence of good communication,
clear organization of the work (promptly, timely, uninter-
rupted) availability of dispatching service, as well as the clear
and prompt work of the relevant health authorities to make
decisions on the distribution of the affected people in med-
ical treatment organizations, on sufficient (required) number
of medical brigades and vehicles.

It should be recognized that it is not always possible to ful-
ly implement the triage conclusion and the decision on the
distribution of the affected persons.

For example, E.M. Luk'yanchuk notes that during the liq-
uidation of the medical and sanitary consequences of the ex-
plosion in a trolleybus in Moscow on Prospekt Mira, by or-
der of the Department of Health of Moscow, all the injured
(28 people) had to be sent to the Research Institute of Emer-
gency Care named after N.N. Sklifosovskiy. But the reality
proved to be different. Twenty-four persons were hospitalized
in the Research Institute of Emergency Care named after
N.N. Sklifosovskiy; two persons were hospitalized in mu-
nicipal clinical hospitals ¹33 and 20, i.e. three medical
treatment organizations were actually involved [11].

This variant of medical triage of the wounded during the
liquidation of the medical and sanitary consequences of a
terrorist attack differs from the similar work of the military
medical service — the wounded and sick from the military
personnel participating in combat operations, as a rule, re-
ceive an evacuation assignment only at the stage of primary
medical and sanitary care.

This circumstance emphasizes once again that the medical
triage of victims of a terrorist attack, carried out in the emer-
gency zone, should be carried out by the most trained, pri-
marily medical, ambulance crews and EMTs.

It should be noted that in both cases, the use of general
purpose vehicles for the evacuation of casualties cannot be
ruled out. In such cases, the medical triage of casualties must
include the allocation of casualties that can be transported
from the emergency area to the hospital in ordinary transport
and in what position.

When analyzing the experience of work to eliminate med-
ical and sanitary consequences of terrorist attacks, it was
found that the victims with relatively minor injuries and
wounds, without waiting for the arrival of the ambulance and
emergency medical teams, sought medical assistance on
their own in medical treatment organizations. For the most
part, it was this category of people who, during medical
triage carried out in hospital facilities, belonged to the fourth
triage group.

In this case, such arrival of the injured in medical organi-
zations is referred to as "self-sorting" [5, 12]. [5, 12]. This
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phenomenon occurred in many terrorist attacks. For exam-
ple, during the terrorist attack in Beslan (2004) about 7.5%
of the wounded were transported to the medical organiza-
tions by motor vehicles [13]. When dealing with the medical
and sanitary consequences of other emergencies (not terrorist
attacks), the proportion of persons arriving at medical or-
ganizations "by gravity" is usually much higher. This situation
can be explained by strict implementation of regime meas-
ures during liquidation of the consequences of terrorist acts,
as well as by the presence of a developed health care in-
frastructure in the places where they occurred.

Some medical specialists consider this phenomenon as a
positive fact when dealing with the aftermath of terrorist at-
tacks. This is mainly due to the readiness of eyewitnesses to
provide first aid, including transporting the victim to the
medical organization within a short time after injury (wound-
ing), as well as reducing the risk of repeated or secondary
damage.

When the wounded arrive from the terrorist attack zone to
the stage of medical evacuation (field hospital or mobile
medical detachment, medical center, etc.), after unloading
the wounded from vehicles, they, as a rule, in the reception
department (inpatient department), carry out, in accordance
with the adopted general methodological approaches and
rules, medical triage.

Given the object of the study and a sufficiently detailed de-
scription of the order of organization and conduct of med-
ical triage of the injured at the stages of medical evacuation,
apparently, there is no need to dwell in more detail on the
technology of its conduct [2, 3, 7, 9].

However, the results of studying the experience of elimi-
nating medical and sanitary consequences of terrorist attacks
show that in a number of cases medical triage, conducted
at the stages of medical evacuation, was not performed in
its classic version, which implies the formation (allocation) of
typical conventional triage groups of the injured. For exam-
ple, at the admission of children injured in the terrorist attack
to the Field Pediatric Hospital of the All-Russian Center for
Disaster Medicine "Zaschita" of the Russian Ministry of
Health (Central Regional Hospital — Beslan), they were di-
vided into 4 triage groups (Table). It can be seen from the
table that the medical specialists sought to proceed as quick-
ly as possible to provide specialized medical care to the in-
jured in the medical organizations of the 2nd and 3rd lev-
els, located in Vladikavkaz [13]. To achieve this goal, the
medical triage and medical evacuation of the injured were
organized accordingly.[Table]

Under conditions of liquidation of medical and sanitary
consequences of terrorist attacks with a large number of vic-
tims, when repeatedly at short intervals in medical organi-
zations may arrive numerous groups of victims, especially
those whose condition is assessed as severe and extremely
severe, when performing medical triage in the emergency de-
partment of medical organization the scope of diagnostic pro-
cedures should be limited to the identification of triage fea-
tures necessary for a reasonable triage conclusion. Obviously,
if a casualty has, for example, severe asphyxia or external
bleeding phenomena, it is hardly necessary to examine "skin
condition", "speech" or "motor" reactions, since these are of
no importance for making a proper triage decision [3, 5, 9].
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Рисунок. Схема организации лечебно-эвакуационного обеспечения пораженных при теракте в культурно-развлекательном центре шарико-
подшипникового завода (Москва, октябрь 2002 г.)
Figure. Scheme of organization of medical and evacuation support for those affected by the terrorist attack in the cultural and entertainment center of
the ball-bearing plant (Moscow, October 2002)



As for determining the effectiveness of medical triage, it is
necessary to proceed from the following provision — it is de-
termined, on the one hand, by the timely and clear imple-
mentation of the adopted triage decisions, on the other — by
the creation of conditions for the most optimal compliance
and implementation of the principles of routing of the injured,
by the full use of the possibilities for the provision of medical
care by specialists of the emergency teams, medical treat-
ment organization (at medical evacuation stage).

As an example, confirming the above, we can give a de-
scription of the rescue work during the liquidation of the con-
sequences of the terrorist attack in New York (USA) in 2001.
So, B.Eiseman points out that there were cases when the
medical triage of the victims in the terrorist attack zone was
not carried out and, therefore, there was no clear distribu-
tion of the victims among the medical treatment organizations
that were ready enough to receive the victims and provide
them with the necessary medical care. As a result, all the hos-
pitals closest to the site of the tragedy were quickly filled with
casualties, and it proved difficult, if not impossible, to reas-
sign the wounded to other medical institutions within a short
period of time [14].

Conclusion
The study of the experience of liquidating medical and san-

itary consequences of terrorist acts, especially those ac-

companied by numerous sanitary losses, has shown that the
medical triage of the wounded in the terrorist attack zone is
an objective necessity and an important part of the medical
and evacuation support, allowing conditions to increase
the availability and quality of medical care and medical
evacuation with optimal observance of the routing principles.

At the same time, the existing normative and method-
ological documents do not give a sufficiently clear and com-
plete picture of the organization and conduct of the medical
triage of the victims of a terrorist attack committed with con-
ventional means of destruction, especially at the site of the
attack.

On the basis of the analysis of the results of theoretical
works, experience in the organization of medical evacuation
during the liquidation of the consequences of terrorist acts
committed with the use of conventional means of destruction,
the improved methodical approaches to the organization
and implementation of the medical triage of the wounded in
the terrorist attack zone are proposed.

Thus, it can be stated that the results of the study have a
pronounced practical significance for increasing the effec-
tiveness of life-saving and health preservation of the injured
during terrorist attacks, rational and effective use of medical
forces and means involved in providing medical assistance
and conducting medical evacuation.

10 Disaster Medicine No. 3•2022



Материал поступил в редакцию 22.07.22; статья принята после рецензирования 12.09.22; статья принята к публикации 23.09.22
The material was received 22.07.22; the article after peer review procedure .22; the Editorial Board accepted the article for publication 23.09.22

СПИСОК ИСТОЧНИКОВ

1. Организация оказания скорой медицинской помощи вне ме-
дицинской организации: Методические рекомендации. СПб., 2015.
46 с.

2. Общественное здоровье и здравоохранение: Национальное ру-
ководство / Под ред. Стародубова В.И., Щепина О.П. и др. М.: ГЭО-
ТАР-Медиа, 2013. С. 390-407.

3. Лобанов Г.П., Сахно И.И., Гончаров С.Ф. и др. Основы органи-
зации лечебно-эвакуационного обеспечения при ликвидации медико-
санитарных последствий чрезвычайных ситуаций: Пособие для
врачей. М.: М.: ФГБУ «ВЦМК «Защита», 2011. 43 с.

4. Лобанов Г.П., Бобий Б.В. Организация лечебно-эвакуационного
обеспечения населения в чрезвычайных ситуациях // Безопасность
России. Правовые, социально-экономические и научно-технические
аспекты. Медицина катастроф и реабилитация. М.: МГФ «Знание»,
1999. С. 75-95.

5. Гончаров С.Ф., Бобий Б.В. Медицинское обеспечение населения
при террористических актах: Учебное пособие для врачей. М.: ФГБУ
«ВЦМК «Защита», 2016. 79 с.

6. Сахно И.И., Сахно В.И. Медицина катастроф (организацион-
ные вопросы). М.: ГОУ ВУНМЦ МЗ РФ, 2001. 560 с.

7. Медицина чрезвычайных ситуаций: Учебник. В 2 т. / Под ред.
Гончарова С.Ф., Фисуна А.Я. М.: ГЭОТАР-Медиа, Т.1. 2021. С. 361-
388. Т.2. 2021. С. 246-281.

8. Экстренная медицинская помощь при травме / Под. ред. Мура
Э., Меттокса К., Феличиано Д. / Пер. с англ. М.: Практика, 2010. С.
31-39.

9. Основы организации оказания медицинской помощи постра-
давшим при чрезвычайных ситуациях: Учебное пособие для врачей.
М.: ФГБУ «ВЦМК «Защита», 2017. 98 с.

10. Алгоритмы оказания скорой медицинской помощи вне меди-
цинской организации: Пособие для медицинских работников вы-
ездных бригад скорой медицинской помощи. СПб.: ИП Шевченко
В.И., 2018. 158 с.

11. Лукьянчук Э.М. Организационные аспекты ликвидации меди-
цинских последствий при криминальных взрывах в условиях города
Москва: Дис. … канд. мед. наук. М., 1999. 148 с.

12. Костомарова Л.Г., Стажадзе Л.Л., Спиридонова Е.А. Клиниче-
ские и организационные аспекты ликвидации медицинских послед-
ствий террористических актов // Медицина критических состояний.
2004. № 5. С. 3-22.

13. Гончаров С.Ф., Крюков А.П., Крюков В.И. и др. Организация
медицинского обеспечения пораженных при террористическом акте в
г. Беслан 3 сентября 2004 г. // Медицина катастроф. 2004. № 3-4.
С. 1-3.

14. Eiseman B. Combat Casualti Management for Tomorrow's Battle-
field: Urban Terrorism // J. Trauma. 2001. V.51, No. 5. P.821-823.

REFERENCES

1. Organizatsiya Okazaniya Skoroy Meditsinskoy Pomoshchi vne Med-
itsinskoy Organizatsii = Organization of Emergency Medical Care Outside
a Medical Organization. Guidelines. St. Petersburg Publ., 2015. 46 p. (In
Russ.).

2. Obshchestvennoye Zdorovye i Zdravookhraneniye = Public Health
and Health Care. National Leadership. Ed. Starodubov V.I., Shchepin O.P.,
et al. Moscow, GEOTAR-Media Publ., 2013. P. 390-407 (In Russ.).

3. Lobanov G.P., Sakhno I.I., Goncharov S.F., et al. Osnovy Organizat-
sii Lechebno-Evakuatsionnogo Obespecheniya pri Likvidatsii Mediko-San-
itarnykh Posledstviy Chrezvychaynykh Situatsiy = Fundamentals of the Or-
ganization of Medical and Evacuation Support in the Liquidation of Medical
and Sanitary Consequences of Emergency Situations. A Manual for Doc-
tors. Moscow, VTSMK Zashchita Publ., 2011. 43 p. (In Russ.).

4. Lobanov G.P., Bobiy B.V. Organization of Medical and Evacuation
Support for the Population in Emergency Situations. Bezopasnost Rossii.
Pravovyye, Sotsialno-Ekonomicheskiye i Nauchno-Tekhnicheskiye Aspekty.
Meditsina Katastrof i Reabilitatsiya = Safety of Russia. Legal, Socio-Eco-
nomic and Scientific and Technical Aspects. Disaster Medicine and Reha-
bilitation. Moscow, MGF Znaniye Publ., 1999. P. 75-95 (In Russ.).

5. Goncharov S.F., Bobiy B.V. Meditsinskoye Obespecheniye Naseleniya
pri Terroristicheskikh Aktakh = Medical Support of the Population During Ter-
rorist Acts: A Manual for Doctors. Moscow, VTSMK Zashchita Publ., 2016.
79 p. (In Russ.).

6. Sakhno I.I., Sakhno V.I. Meditsina Katastrof (Organizatsionnyye Vo-
prosy) = Disaster Medicine (Organizational Issues). Moscow Publ., 2001.
560 p. (In Russ.).

7. Meditsina Chrezvychaynykh Situatsiy = Emergency Medicine. Text-
book. In 2 Volumes. Ed. Goncharov S.F., Fisun A.Ya. Moscow, GEOTAR-
Media Publ., V.1. 2021. P. 361-388. V.2. 2021. P. 246-281 (In Russ.).

8. Emergency Medical Care for Trauma. Ed. Mur E., Mettox K., Feliciano
D. Moscow, Praktika Publ., 2010. P. 31-39.

9. Osnovy Organizatsii Okazaniya Meditsinskoy Pomoshchi Postra-
davshim pri Chrezvychaynykh Situatsiyakh = Fundamentals of Organizing
the Provision of Medical Care to Victims in Emergency Situations. A Text-
book for Doctors. Moscow, VTSMK Zashchita Publ., 2017. 98 p. (In
Russ.).

10. Algoritmy Okazaniya Skoroy Meditsinskoy Pomoshchi vne Med-
itsinskoy Organizatsii = Algorithms for Providing Emergency Medical Care
Outside a Medical Organization: A Manual for Medical Workers of Field
Ambulance Teams. St. Petersburg Publ., 2018. 158 p. (In Russ.).

11. Lukyanchuk E.M. Organizatsionnyye Aspekty Likvidatsii Meditsinskikh
Posledstviy pri Kriminalnykh Vzryvakh v Usloviyakh Goroda Moskva = Or-
ganizational Aspects of the Elimination of Medical Consequences in Crim-
inal Explosions in the Conditions of the City of Moscow. Candidate’s The-
sis in Medicine. Moscow Publ., 1999. 148 p. (In Russ.).

12. Kostomarova L.G., Stazhadze L.L., Spiridonova Ye.A. Clinical and
Organizational Aspects of Elimination of Medical Consequences of Terrorist
Acts. Meditsina Kriticheskikh Sostoyaniy. 2004;5:3-22 (In Russ.).

13. Goncharov S.F., Kryukov A.P., Kryukov V.I., et al. Organization of
Medical Support for the Victims of the Terrorist Act in Beslan on September
3, 2004. Meditsina Katastrof = Disaster Medicine. 2004;3-4:1-3 (In
Russ.).

14. Eiseman B. Combat Casualti Management for Tomorrow's Battlefield:
Urban Terrorism. J. Trauma. 2001;51;5:821-823.

11Медицина катастроф №3•2022



Контактная информация: 
Фисун Александр Яковлевич – член-корр. РАН, нач.
кафедры управления военным здравоохранением
филиала Военно-медицинской академии им. С.М.Кирова
Минобороны России 
Адрес: Россия, 107392, Москва, Малая Черкизовская ул.,
д. 7
Тел.: +7 (499) 163-37-39; +7 (916) 989-89-69
E-mail: a_fisun@list.ru

Contact information: 
Aleksandr Ya. Fisun – Corr. Member of the Russian Academy
of Sciences; Head of Department of Military Health
Management of the Branch of the Kirov Military Medical
Academy 
Address: 7, Malaya Cherkizovskaya str., Moscow, 107392,
Russia
Phone: +7 (499) 163-37-39; +7 (916) 989-89-69
E-mail: a_fisun@list.ru 

Резюме. Проанализировано понятие «гибридная война». Рассмотрены основные положения современной военно-
медицинской доктрины и современной системы лечебно-эвакуационного обеспечения (ЛЭО) войск. Представлены
основные задачи межведомственного взаимодействия в интересах медицинского обеспечение войск, здравоохране-
ния и защиты здоровья граждан, а также главные направления его дальнейшего развития и др.
Ключевые слова: военная медицина, военно-медицинская доктрина, гибридные войны, здравоохранение, лечебно-эва-
куационное обеспечение, межведомственное взаимодействие, чрезвычайные ситуации
Для цитирования: Фисун А.Я. Гибридная война и медицина: от единого понимания сути к межведомственному взаимо-
действию // Медицина катастроф. 2022. №3. С. 12-16. https://doi.org/10.33266/2070-1004-2022-3-12-16

https://doi.org/10.33266/2070-1004-2022-3-12-16 Original article
UDC 613.67+614.88:614.2 ©  Burnasyan FMBC FMBA

HYBRID WARFARE AND MEDICINE: 
FROM COMMON UNDERSTANDING TO INTERAGENCY INTERACTION

A.Ya.Fisun1

1 The Branch of the Kirov Military Medical Academy, Moscow, Russian Federation

Summary. The concept of "hybrid warfare" is analyzed. Basic provisions of the modern military-medical doctrine and the modern
system of medical and evacuation support of troops are considered. The main tasks of inter-departmental interaction in the interests
of medical support of troops, health care and protection of citizens' health are presented. So are the main directions of its further
development.
Keywords: emergencies, healthcare, hybrid wars, interdepartmental interaction, medical and evacuation support, military-medical
doctrine, military medicine
For citation: Fisun A.Y. Hybrid Warfare and Medicine: from Common Understanding to Interagency Interaction.Meditsina
Katastrof = Disaster Medicine. 2022;3:12-16 (In Russ.). https://doi.org/10.33266/2070-1004-2022-3-12-16

https://doi.org/10.33266/2070-1004-2022-3-12-16 Оригинальная статья
УДК 613.67+614.88:614.2 © ФМБЦ им.А.И.Бурназяна

ГИБРИДНАЯ ВОЙНА И МЕДИЦИНА: 
ОТ ЕДИНОГО ПОНИМАНИЯ СУТИ К МЕЖВЕДОМСТВЕННОМУ ВЗАИМОДЕЙСТВИЮ

А.Я.Фисун1

1 ФГБВОУ ВО «Военно-медицинская академия им. С.М. Кирова» Минобороны России (филиал),
Москва, Россия

12 Disaster Medicine No. 3•2022

Modern understanding of war as a socio-political phe-
nomenon assumes that its basis is a form of solving socio-po-
litical, economic, ideological, as well as national, religious,
territorial and other contradictions between states, peoples,
nations, classes and social groups by military violence.

At present it is impossible to imagine a system for coun-
tering threats to our country without the consolidation of the
structures of the Ministry of Defense of the Russian Federa-
tion and other departmental structures of our state.

In one of his speeches, M.E. Mizintsev, head of the Na-
tional Defense Control Center of the Russian Federation,
noted that "today the system of inter-agency cooperation in
the sphere of defense is comprised of 160 ministries, de-
partments, corporations, and supreme executive bodies of
all subjects of the Russian Federation.

In the last half century alone, not counting the human
losses during the armed confrontations in Ukraine, there
have been more than 450 wars in the world, covering more
countries than during World War II, in which more than 40
million people died.

Modern wars are hybrid in nature — in addition to armed,
they widely use other types of confrontation — political,
diplomatic, economic, ideological, informational, etc.

The author of the term "hybrid war", which is understood
as one of the varieties of war of the new type, is Gabriel
Node (1600-1651), who revealed its essence as early as
1639 in his treatise "Political Considerations on High Politics
and Mastery of Coups d'Etat".

The possibility of winning wars by "conducting them by
other means" was pointed out by the famous military theo-
rist of his time Karl von Clausewitz (1780-1831).



As early as in the 5th century B.C. the Chinese strategist
and philosopher Sun Tzu in his treatise "The Art of War" as-
serted that "...the highest military art is to subdue the enemy
without fighting".

The features of the new, previously unseen war were seen
in the "shape" of the of the First World War, by the out-
standing Russian military theorists A. E. Snesarev (1865-
1937) and A. A. Svechin (1878-1938).

M.N. Tukhachevsky drew attention to "...social resources
for the coordinated achievement of war goals...".

Prominent Soviet military commander N.V. Ogarkov not-
ed that the nature of the war was influenced by "the grim re-
ality of our days."

Chief of the General Staff of the Armed Forces of the
Russian Federation V. Gerasimov notes that geopolitical ri-
vals of Russia do not hide the fact that they are going to
achieve political goals not only during local conflicts. They
are preparing to wage wars with a "high-tech enemy" using
high-precision means of destruction used from the air, sea
and space, with active conduct of information confrontation.
"Under these conditions, our Armed Forces must be prepared
to wage wars and armed conflicts of a new type using clas-
sical and asymmetric modes of action.

Hybrid wars have absorbed the features of traditional
and irregular wars, and their participants are various com-
binations of state and non-state actors, they pursue combined
goals and defeat the enemy on all fronts.

The most important feature of "hybrid wars" is a change in
the methodology of conventional weapons and weapons of
mass destruction, the use of weapons based on new physi-
cal principles and the use of robotic systems.

Any "hybrid" war has two stages.
The first stage is the implementation of indirect (nonforce)

methods; the second stage is the implementation of direct
(force) methods.

In this war there are no such generally accepted concepts
as rear and lines of defense, its duration may vary from sev-
eral days to several years, there is no cyclicity in the conduct
of hostilities, it is characterized by unpredictability of sanitary
and epidemiological situation, the emergence and nature of
sanitary losses, etc.

An analysis of medical support in past and recent armed
conflicts shows the high efficiency of domestic approaches
to organizing medical and evacuation support for troops.  

The scientific works of E.I. Smirnov, Academician of the
USSR Academy of Medical Sciences, an outstanding or-
ganizer of military health care, became the basis for pre-
dicting the nature of modern wars. He argued that "new
forms of armed struggle in World War III...will be the rule:
weapons of mass destruction will be the main means of
struggle", "combat losses will arise mainly among civilians,
and losses in the armed forces on this background will be a
drop in the ocean".

The Military Doctrine of the Russian Federation, approved
by President Vladimir Putin, identifies the proliferation of
weapons of mass destruction as a major external military
threat.

According to the Stockholm International Peace Research
Institute, Russia, the United States, Great Britain, France, Chi-
na, India, Pakistan, Israel, and North Korea currently have
over 150,000 nuclear weapons.

Despite the adoption of the Convention on the Prohibition
of the Development, Production, Stockpiling and Use of
Chemical Weapons and their Destruction, the probability of
using the products of the so-called "flexible" chemical in-
dustries as analogues of chemical weapons remains, prod-

ucts aimed at "military purposes not connected with the use
of chemical weapons and not depending on the use of tox-
ic properties of chemicals as means of warfare.

Despite broad participation of the states of the world in the
Convention on the Prohibition of the Development, Produc-
tion and Stockpiling of Bacteriological (Biological) and Tox-
in Weapons and on their Destruction (Moscow — London —
Washington, April 10, 1972), the risks of its spread re-
main, given that the effectiveness of its implementation is neg-
atively influenced:

- increase in the number of questionable scientific re-
search on so-called "protective" topics; low efficiency of
existing export control regulations with respect to biotech-
nology;

- high availability of biological materials that can be ob-
tained under laboratory conditions as a result of the imple-
mentation of modern biotechnologies;

- possibility of the use of "non-core" laboratory and tech-
nological equipment for the production of dangerous bio-
logical (microbial, viral) materials by individuals pursuing
criminal goals.

All of these factors are "controllable" and can be used in
hybrid warfare.

New forms of threats lead to the development of modern
weapons with new lethal factors and, consequently, to new
forms of combat injuries and new approaches to medical
care.

In recent years, weapons based on new physical princi-
ples have been the most threatening in terms of the likelihood
of their use in hybrid wars.

Such weapons include: laser, gas pedal (beam), infra-
sound, radiofrequency, geophysical, kinetic, annihilation
and gene weapons.

In addition, there are new types of non-lethal weapons
and means used in information wars.

Transformation of certain types of weapons based on
new physical principles is quite dynamic. In particular, only
in the last 10 years there has been a transformation of ele-
ments of information confrontation in the framework of in-
formation wars, the methodologies of their use have
changed.

The main provisions of modern military-medical doctrine:
- unified understanding of combat pathology;
- scientifically substantiated principles of staged treatment

of the wounded with evacuation by designation;
- strict regulation of therapeutic and evacuation actions

and their continuity;
- technical support for consistency and continuity of med-

ical care at the stages of medical evacuation;
- unified management of medical aid to the wounded.
The modern system of medical evacuation support in-

cludes 3 stages — tactical, operational and strategic provi-
sion (Fig. 1).

Features of modern military conflicts affecting the organi-
zation of medical care:
► possibility of expanding the scale of combat operations,

danger of combat strikes, sabotage actions throughout the
country;
►different duration of military actions (from several days

to several years);
► cyclicality and intensity of military operations, different

ratio of surgical and therapeutic casualties in separate pe-
riods of war;
► possibility of using, along with conventional weapons,

weapons of mass destruction (chemical, including tem-
porarily disabling weapons, nuclear weapons, bacterio-
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logical weapons and weapons based on new physical prin-
ciples);
► probability of deterioration of the sanitary and epi-

demiological situation in the area of military conflict;
► possibility of destruction of chemical, nuclear and bio-

hazardous facilities;
participation of troops in humanitarian actions (operations)

involving, among other things, medical assistance to the af-
fected civilian population.

Experience in areas of military conflicts and emergencies
shows that during the application of nonforce methods in
wars of a new type it is necessary to ensure the readiness of
military-medical organizations, health care organizations
and other structures.

The interdepartmental interaction in the organization of
medical support of troops (forces), in the field of health care
and protection of citizens' health is the process of joining re-
sources of state authorities, local governments, medical or-
ganizations and institutions of different departmental affilia-
tion, business structures for the implementation of measures
to protect citizens' health and exercise of their rights.

We are talking about staff training, stockpiling, working on
joint documents, making decisions on redistribution of hos-
pital beds, mobilization of dual-use technologies and on
scaling up production of radioprotectors, antidotes and vac-
cines.

The main objectives of interagency cooperation in the in-
terests of medical support of troops, public health and health
protection of citizens:
►maximum mobilization (inclusion) of all types of indus-

try resources (personnel, innovation, information, technolo-
gy, material, etc.);
► development and implementation of regulations, pro-

grams, plans, activities that include interdepartmental re-
sources, as well as special procedures for medical organi-
zations;
► creation of operational headquarters, development

and approval of the Action Plan for the transition to intera-
gency cooperation;
► coordination and monitoring of the activities of partic-

ipants in interagency cooperation;
► coordination of the use of resources and implementa-

tion of decisions taken;
►monitoring of daily activities within the framework of in-

teragency interaction and evaluation of its results.
The positive effect of interdepartmental interaction on the

implementation of innovations in medicine makes it possible
to implement a new interdisciplinary direction of medical sci-
ence development — "translational medicine".

An example of interdepartmental interaction between the
country's scientific institutions was the creation of the world's
first vaccine against COVID-19 "Sputnik V" (Fig. 2. 3).

It seems promising to create a scientific and educational
cluster for military medicine to coordinate all medical and bi-
ological research in the interests of national defense.

Further development of interagency cooperation in the or-
ganization of medical support of troops (forces), in the field
of health care and health protection of citizens in the condi-
tions of wars of a new type should include:

- conducting further research in order to forecast the na-
ture and ways of implementing military threats and their
medical and biological consequences for the security of
the Russian Federation;

- scientific study of the problems of medical theory and
practice in the interests of improving the combat effectiveness
of the Armed Forces of the Russian Federation, development
and justification of innovative approaches to the manage-
ment of medical support in different variants of military con-
frontations with the use of artificial intelligence;

- determination of prospects and directions of development
of medical service of the Armed Forces of the Russian Fed-
eration, solution of problems and justification of actual forms
of training of medical specialists in order to ensure their
readiness to carry out tasks for their intended purpose in
peacetime and wartime conditions;

- developing new standards of medical care in tactical, op-
erational and strategic links of medical and evacuation sup-
port, taking into account existing innovations in the field of
military field surgery, military field therapy, military epi-
demiology, etc;

- study of new technologies in the organization of medical
support of associations, formations and units of branches of
the Armed Forces of the Russian Federation performing spe-
cial tasks in extreme conditions, under the impact of special
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Тактическое звено Оперативное звено Стратегическое звено

Военно-медицинские 
подразделения первого уровня

омедоСпН,
базовые и окружные
военные госпитали

Центральные военные госпитали, ВМедА

Рис. 1.Схема трёхэтапной системы лечебно-эвакуационного обеспечения группировки войск (сил) в современном вооруженном конфликте
Fig. 1. Scheme of the three-stage system of medical and evacuation support of a group of troops (forces) in a modern armed conflict 
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Рис. 2. Итог межведомственного взаимодействия научных учреждений – создание первой в мире вакцины против COVID-19 “Спутник-V”
Fig. 2. The result of interdepartmental cooperation of scientific institutions – the creation of the world's first vaccine against COVID-19 "Sputnik-V"
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Рис. 3. Итог межведомственного взаимодействия научных учреждений страны – создание научного труда «Медицина чрезвычайных ситуаций»
Fig. 3. Result of interdepartmental interaction of scientific institutions on creation of scientific work "Medicine of Emergency Situations"
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factors of the military environment, as well as during the use
of weapons of mass destruction, weapons based on new
physical principles, new types of non-lethal weapons and
means of information wars, new coronavirus infection;

- study of the issues of medical and psychological support
of troops (forces) activities, training and education of the per-
sonnel of the Armed Forces of the Russian Federation and
training of scientific personnel;

- study of current problems of the history of medical sup-
port in combat conditions and in the daily activities of the
troops (forces);

- study and scientific substantiation of the development of
interdepartmental interaction between the military medical
service of the Russian Ministry of Defense, the Russian Min-
istry of Health, Rospotrebnadzor and the Federal Medical
and Biological Agency during emergency response and
during peacekeeping and humanitarian activities. 

Материал поступил в редакцию 28.06.22; статья принята после рецензирования 27.07.22; статья принята к публикации 23.09.22
The material was received 28.06.22; the article after peer review procedure 27.07.22; the Editorial Board accepted the article for publication 23.09.22
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Резюме. Цель исследования – анализ рисков гибели личного состава Федеральной противопожарной службы (ФПС)
МЧС России в 2006–2020 гг. по категориям персонала, причинам получения смертельных травм и видам профессио-
нальной деятельности.
Материалы и методы исследования. Показатели травм у личного состава ФПС МЧС России взяты: за 2006–2015 гг. – из
банка данных по заболеваемости, травматизму, инвалидности и гибели при исполнении служебных обязанностей в МЧС
России; за 2016–2020 гг. – из донесений по МЧС России. Риски смерти рассчитаны на 100 тыс. чел. или ×10–5.
Результаты исследования и их анализ. За 15 лет (2006–2020) при исполнении служебных обязанностей погибли вслед-
ствие травм 224 чел. из числа личного состава ФПС МЧС России, в среднем – (15±1) чел. в год. Среднегодовой риск
гибели составил (8,53±0,83)×10–5, у работников Российской Федерации – мужчин он был статистически достоверно
больше – (13,23±1,12)×10–5 (p<0,01). Полиномиальные тренды показателей риска гибели личного состава ФПС МЧС
России и работников Российской Федерации – мужчин при разных по значимости коэффициентах детерминации показы-
вают тенденцию уменьшения данных. Согласованность трендов – низкая и статистически незначимая (r=0,228; p>0,05),
что может указывать на влияние разных (разнонаправленных) ведущих факторов на получение травм со смертельным
исходом. Рассчитаны среднегодовые риски гибели по причинам получения смертельных травм, видам профессиональной
деятельности и категориям личного состава. 

Ключевые слова: личный состав, охрана труда, производственный травматизм, риски гибели, смертельные травмы,
Федеральная противопожарная служба МЧС России
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ANALYSIS OF THE RISKS OF DEATH OF PERSONNEL OF THE FEDERAL FIRE SERVICE 
OF EMERCOM OF RUSSIA IN 2006–2020
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Summary. The aim of the study is to analyze the risks of fatalities among the personnel of the Federal Firefighting Service of the
Ministry of Emergency Situations (EMERCOM) of Russia in 2006-2020 by categories of personnel, causes of fatal injuries, and types
of professional activity.
Materials and research methods. Injury rates of Russian EMERCOM Federal Firefighting Service personnel were taken for 2006-
2015 from the data bank on morbidity, injury, disability, and death during the performance of official duties in the Russian
EMERCOM; for 2016-2020 — from the reports of the Ministry of Emergency Situations of Russia. Risks of death were calculated
per 100 thousand people or ×10-5.
Results of the study and their analysis. Over 15 years (2006-2020), 224 members of the Federal Firefighting Service of the Russian
EMERCOM died as a result of injuries received during the performance of their official duties, averaging (15±1) deaths per year.
The average annual risk of death was (8.53±0.83)×10-5. That is statistically reliably lower, than the average risk for Russian
Federation male workers — (13.23±1.12)×10-5 (p<0.01). The polynomial trends of the indicators of risk of death of Federal
Firefighting service personnel and of male workers of the Russian Federation with different significance coefficients of determination
show a decreasing trend in the data. The consistency of the trends is low and statistically insignificant (r=0.228; p>0.05), which may
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An important indicator of occupational safety is the data
on injuries and fatalities at work. According to the Interna-
tional Labor Organization, each year in the world the work-
ers at work get 370 million work injuries, about 2.75 million
people die as a result of work accidents or occupational dis-
eases (7.5 thousand people daily) [1]. Economic losses in
the world from occupational injuries are no less than 4% of
the world's gross product [2].

Risk is the probability of the occurrence of any event — usu-
ally negative — in a certain period of time, for example, in
one year. Unfortunately, for a number of reasons it is im-
possible to reduce to zero the risks of industrial injuries and
death of workers — they can only be minimized. Improving
working conditions leads to a decrease in injuries and fa-
talities. Analysis of 84 behavioral, environmental, occupa-
tional, and metabolic risks across 195 countries from 2007-
2017 showed a 6.5% decrease in work-related fatalities
from all causes, including a 14.2% decrease in occupational
exposures to heat, fire, and smoke [3].

The decrease in the number of occupational fatalities is
also observed in Russia. According to the data of Rosstat
[https://rosstat.gov.ru], over the 15 years from 2006 to
2020 25,970 people died at work, of them 24,180 men,
1,800 women. Whereas in 2006 the risk of death at work
was 2.9×10-5 people, or 2.9 per 100,000 workers, in
2020 it was 0.91×10-5, a decrease of 3.2 times.

The professional activity of the personnel of the Federal
Firefighting Service (FFS) of the Ministry of Emergency Sit-
uations of Russia refers to the extreme, in which an overstrain
of functional reserves of the organism can occur, erroneous
actions are committed, workers receive injuries, including fa-
tal ones, and they have professionally accelerated dis-
eases [4].

According to researches, an average territorial division
of firefighting service goes on fires (extinguishing of fires
and liquidation of consequences of other emergencies —
ES) not less than 250-350 times in a year. The share of
such departures makes about 35% of all departures con-
nected with fire-tactical drills, working off of standards on
fire training and operational-tactical study of possible ob-
ject of fire extinguishing, checks of fighting readiness and
others, and also with refueling, repair and service of fire
techniques, rendering of technical aid to other subdivision
and so forth [5].

It should be noted that without taking into account the ex-
position of combat work, the comparison of the levels of in-
dustrial injuries of categories of personnel of the Federal Fire-
fighting Service of the Russian Emercom will not be quite cor-
rect. The average time of service of one call with combat
work is about 1,5 h, the average number of departures —
300. The rest of the time the firefighters, who are on stand-
by duty, perform the duties of everyday work. If one formal-
ly calculates the time of extreme activity operational fire-
fighter (1,5 × 300), it could be 450 hours — 56 days or 2
months per year. When on working mode "operational duty —
1 day, rest — 3 days" operational staff performes an annu-
al amount of extreme activity for 4-6 months. In this case the
calculated level of industrial injuries for one year should be
increased at least by 2 times [6].

In 2006-2020, 3758 injuries, mostly of moderate and se-
vere severity, including 224 fatal ones, were registered in the
personnel of the Federal Firefighting Service of the Russian
Ministry of Emergency Situations. The ratio of occupational
to fatal injuries was 16.8. It is worth noting that such a ratio
in foreign countries with developed economies is 300-500,
while in Russia during the same period of time it was 22.6.
Probably Russia as a whole and the Russian EMERCOM in
particular do not keep complete records of injuries — only
injuries with severe consequences are registered or injuries
are sometimes concealed by employers.

An assessment of occupational injuries by categories of
Russian EMERCOM Firefighting personnel is presented in the
previous article [7]. In 2006-2020, the average annual
risk of injuries in the performance of official duties for all the
members of the Russian Federal Service for Emergencies was
(14.66±2.01)×10-4 or per 10,000 people, which proved
to be statistically significantly lower (p<0.001) than that for male
employees in Russia as a whole — (22.73±2.18)×10-4.
The average annual risk of injuries was (14.47±2.06)×10-4

for operational staff, (12.33±2.33)×10-4 for preventive
staff, (10.86±1.58)×10-4 for technical staff,
(18.65±2.49)×10-4 for managerial staff.

No data on the deaths of EMERCOM of Russia firefight-
ing personnel over a long period of time have been found.

The aim of the study was to analyze the risks of fatalities
among the personnel of Russia's Federal Firefighting Service of
Russian EMERCOM including those by personnel categories,
causes of fatal injuries, and types of professional activity.
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Materials and Methods. Data on fatal injuries in the per-
sonnel (employees with special ranks and workers) of the
Federal Firefighting Service of the Russian Ministry of Emer-
gency Situations were obtained: for 2006-2015 — from the
data bank on morbidity, injury, disability, and death in the
Russian Ministry of Emergency Situations during the per-
formance of official duties; for 2016-2020 — from the re-
ports of the Russian Ministry of Emergency Situations [8].

Data on the deaths are correlated with the types of pro-
fessional activities: extinguishing fires and eliminating other
emergencies; training and sports activities — participation in
exercises, drills, physical training and sports and mass events
and daily activities. Circumstances of fatal injuries are sum-
marized into generalized groups of causes: technical, or-
ganizational, psychophysiological (personal factor) causes
and fire hazards [9].

Estimation of the risk of death of the personnel of the Fed-
eral Firefighting Service of the Ministry of Emergency Situ-
ations of Russia is calculated for 100 thousand people
(×10-5). Only 1.5% of women serve (work) in the Russian
EMERCOM, so the data on the deaths of EMERCOM per-
sonnel were compared with the results of risks among
male employees of the Russian Federation as a whole,
which were taken from the official Rosstat website
[https://rosstat.gov.ru].

When studying the dynamics of the indicators of the deaths
of EMERCOM personnel, there were difficulties associated
with the heterogeneity of the data and their significant fluc-
tuations in different periods of time. To reduce the contribu-
tion of the random component, which leads to significant fluc-
tuations, we used the method of smoothing time series,
which consists in replacing the actual values with calculat-
ed ones characterized by less variability, and smoothing the
death rates using the methods of moving average and ex-
ponential smoothing [10]. Both methods yielded close results,
but the mean values and standard deviations of the smoothed
distributions differed significantly from the corresponding
parameters of the original distribution. In the final analysis,
we did not use the smoothing procedure to exclude possible
distortion of the results.

Arithmetic mean values and their errors (M±m) are pre-
sented in the article. Due to small rates of fatal injuries for
some causes, the calculated annual mean risk differed from
the normal distribution, and the sum in the table rows may not
differ significantly when percentages are rounded to deci-
mals. The development of injury rates was assessed by
means of a dynamic series, for which a second-order poly-
nomial trend was used. The coefficient of determination (R2)
showed the connection between the constructed trend and
the real tendency of the indicators development: the higher
R2 was (maximum — 1.0), the more objective the trend
turned out to be [10]. Consistency (congruence) of the stud-
ied trends of the risks of death was achieved using the Pear-
son correlation coefficient (r).

Results of the study and their analysis. During 15
years (2006-2020) 224 members of the Russian EMER-
COM Firefighting Service personnel died as a result of fa-
tal traumas in the performance of their official duties, on av-
erage (15±1) per year. The average annual risk of death
was (8.53±0.83)×10-5, for male employees in Russia as a
whole it was statistically significantly higher—
(13.23±1.12)×10-5; p<0.01.

The polynomial trends of the risk of death for Russian per-
sonnel and male workers, with different significance coeffi-
cients of determination, showed decreasing trends in the data
(Fig. 1A). For example, the risk of personal death was: in
2006 — 11.23×10-5; in 2020 it was 8.09×10-5, a de-
crease of 1.4 times; for male workers, 20.1×10-5 and
7.2×10-5, respectively, a decrease of 2.8 times. The con-
sistency of the trends is low and statistically insignificant
(r=0.228; p>0.05), which may indicate the influence of dif-
ferent (multidirectional) leading factors in the development
of fatal injuries.

An assessment of the risks of fatal injuries to Firefighting
Service of Emergencies Ministry personnel, including by
category, cause and type of activity, is presented in the
table below. There were 89 (39.7%) fatal injuries caused by
dangerous factors of fires, 97 (43.3%) by psychophysio-
logical reasons (personal factors), 20 (15.2%) by orga-
nizational reasons and 4 (1.8%) by technical reasons.

Рис. 1. Динамика показателей риска гибели личного состава и мужчин–работников России (А); структура (Б) и динамика структуры риска
гибели (В) по категориям личного состава ФПС МЧС России
Fig. 1. Dynamics of indicators of the risk of death of personnel and male workers in Russia (A), structure (Б) and dynamics of structure of the risk of
death (В) by categories of personnel of the FFS of the EMERCOM of Russia
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The average annual risk of death of the personal staff due
to the dangerous factors of fires is (3,36±0,53)×10-5; psy-
chophysiological reasons— (3,79±0,38)×10-5; organiza-
tional — (1,21±0,34)×10-5; technical— (0,17±0,11)×10-5

(see Table).
The number of fatal injuries of the personnel during fire

fighting was 123 (54,9%), during training and sporting ac-
tivities — 7 (3,1%), during daily work — 94 (42%). The av-
erage annual risk of personnel deaths was: during fire fight-
ing — (4,61±0,67)×10-5; during training and sporting ac-
tivities — (0,24±0,11)×10-5; during daily work —
(3,67±0,38)×10-5. As indicated earlier, taking into ac-
count the exposure to extreme activity, risk of death in fire-
fighting should be increased by at least 2 times. A fairly sig-
nificant risk of death of personnel in everyday activities also
can be noted. We believe that this risk is a manageable
process: an analysis of the causes of injuries and their con-
sequences in everyday activities will allow to develop ef-
fective preventive measures.

155 employees with special ranks (69.2%) and 69 work-
ers (30.8%) lost their lives in the line of duty. The average an-
nual risk of employee deaths, (10.24±1.06)×10-5, was

statistically significantly higher (p<0.05) than that of work-
ers, (6.09±1.07)×10-5. The main reason for the increased
risk of death of employees, as compared to workers, is the
difference in the location of fire protection units staffed by em-
ployees and workers: in large cities, where fires are more fre-
quent and more complex, there are more employees in the
fire protection units; in small communities — there are more
workers. Accordingly, employees of the Federal Firefighting
Service of the Ministry of Emergency Situations of Russia went
more often to more dangerous fires and more often experi-
enced significant risk than employees.

During professional activities the operational staff sus-
tained 163 fatal injuries (72.8%); preventive personnel — 9
(4%); technical staff — 12 (5.4%); managerial staff — 40 in-
juries (17.9%) (see Fig. 1B). The dynamics of the structure
shows an increasing trend in the proportion of fatalities
among operating personnel and preventive personnel; a de-
creasing proportion of fatalities among technical and man-
agerial personnel (see Fig. 1B).

In the period 2006-2020 the average annual risk of
death among the operational staff was (9.13±1.00)×10-5;
preventive personnel — (4.48±1.01)×10-5; technicians —
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(5.78±1.79)×10-5; managerial staff — (9.64±1.83)×10-5

(see Table 1B).
With a high variability of the indices and low coefficients

of determination, the polynomial trends of the risk of death
showed a tendency for a decrease in the corresponding data
for the operational and administrative personnel (Fig. 2A),
while for the technical and preventive personnel they re-
sembled a U-curve with an increasing tendency for the last
period of observation (Fig. 2B).

It appeared, that in operative personnel the greatest risks
of death were caused by dangerous factors of fires at ex-
tinguishing and psychophysiological reasons — at work in a
mode of daily activity; at the preventive personnel — by psy-
chophysiological reasons at work in a mode of daily activ-
ity (see Table).

At the technical and administrative personnel risks of death
were defined by psychophysiological reasons — at work in
a mode of daily activity and by dangerous factors of fires —
at extinguishing (see Table).

As stated earlier, in 2006-2020 there was a tendency for
the Russian Ministry of Emergency Situations to reduce the
number of fatalities for almost all causes and types of activ-
ities. According to the authors, minimizing the risks of fatal-
ities will be facilitated by:

- Strict and constant supervision by occupational safety of-
ficials over firefighters in the course of their service, includ-
ing firefighting and day-to-day work;

- Strict disciplinary measures against the heads of subdi-
visions and staff of the Federal Firefighting Service of the Russ-
ian Emergencies Ministry, who violate the requirements of
regulations in the field of labor protection and concealment
of cases of occupational accidents;

- Using mobile robotics to extinguish complex fires, which
can result in the collapse of building structures over large ar-
eas, explosions of pressurized containers, electric shocks, etc;

- Providing firefighters with certified personal protective
equipment — PPE — special clothing and equipment, respi-
ratory and visual protective equipment;

- Conducting certification of workplaces for working con-
ditions in accordance with the requirements of Article 212 of
the Labor Code of Russia and the Federal law "On Special
Assessment of Working Conditions" from December 28,
2013 № 426-FZ;

- Organization of training sessions with the heads of sub-
divisions and personnel of the Federal Firefighting Service of
the Ministry of Emergency Situations of Russia to study the or-
der of the Ministry of Labor and Social Protection of Russia
"On Approval of the Rules of labor protection in fire protec-
tion units" from December 11, 2020 № 881n in the system
of service training;

- Preparing and sending analytical materials to territorial
management bodies, research and fire-technical educa-
tional institutions, as well as training units of the Russian
Federal Firefighting Service of the Ministry of Emergency Sit-
uations on the circumstances and causes of injuries and fa-
talities of the Russian Federal Firefighting Service of the Min-
istry of Emergency Situations personnel;

- Effective control over the use of financial resources allo-
cated for health and safety.

Conclusion
Over 15 years (2006-2020), the average annual risk of

death among the Federal Firefighting Service personnel of
Russian EMERCOM was (8.53±0.83)×10-5; for male
workers it was statistically reliably higher (p<0.01)—
(13.23±1.12)×10-5. The polynomial trends of the risk of
death of personnel and male workers in Russia, with differ-
ent coefficients of determination showing a decreasing trend
in the data. The consistency of the trends is low and statisti-
cally insignificant (r=0.228; p>0.05), which may indicate the
influence of different (multidirectional) leading factors on fa-
tal injuries.

The greatest risk of a fatality for the operational staff was ob-
served for the firefighting personnel — (5,93±0,84)×10-5 —
taking into account an exposition of the extreme activity, con-
nected with fire-fighting, this parameter should be increased,
at least by 2 times.

Рис. 2. Динамика рисков гибели оперативного состава и управленческого персонала (А), технического и профилактического персонала (Б)
Fig. 2. Dynamics of the risks of death of operational and administrative personnel (A), technical and preventive personnel (Б)
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A sufficiently significant risk of death of the personnel dur-
ing work in everyday activities was revealed —
(3,67±0,38)×10-5. We believe that the analysis of the
causes of occupational traumatism and its consequences in
everyday activities will allow us to develop effective pre-
ventive measures.

According to the International Labor Organization, the ratio
of occupational and fatal injuries is: in economically developed

foreign countries — 300-500; in Russia as a whole — 22.6; in
the Russian Emergencies Ministry — 16.8. Unfortunately, the
Russian Federation does not keep complete records on in-
juries; it is possible that only injuries with serious conse-
quences are registered or that employers conceal some of
them. Only by keeping track of all injuries and analyzing their
causes and consequences with the participation of interest-
ed specialists can make occupational injuries manageable.  
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Резюме. Цель исследования – изучить и оценить показатели готовности и удовлетворенности работой военно-медицин-
ских специалистов и гражданского персонала военно-медицинских организаций (ВМО) Минобороны (МО) России цент-
рального и окружного подчинения (группа ВМО-МО), а также показатели готовности и удовлетворенности работой
медицинских специалистов из состава медицинских организаций Минздрава России и Федерального медико-биологиче-
ского агентства (группа МЗ-ФМБА) в составе нештатных формирований (НФ) Службы медицины катастроф (СМК) к дея-
тельности по ликвидации медико-санитарных последствий чрезвычайных ситуаций (ЧС).
Материалы и методы исследования. Материалы исследования: анкеты социологического обследования медицинских спе-
циалистов НФ, распределенных на 2 группы (группа МЗ-ФМБА, n = 255; группа ВМО-МО, n = 227). Оценивались:
общая характеристика медицинского специалиста, его профессиональная деятельность по основному месту работы и в
составе НФ при работе в режимах повышенной готовности и чрезвычайной ситуации; готовность медицинских специали-
стов НФ к ликвидации медико-санитарных последствий ЧС. Методы исследования: аналитический, логический, статисти-
ческий (описательная статистика, корреляционный и факторный анализ).
Результаты исследования и их анализ. Отмечена удовлетворенность работой военно-медицинских специалистов и граж-
данского персонала ВМО МО России центрального и окружного подчинения, а также медицинских специалистов из
состава медицинских организаций Минздрава и ФМБА России. Определено, что среди факторов, влияющих на профес-
сиональную деятельность медицинских специалистов разных ведомств в составе НФ, наиболее важными следует считать
специальную подготовку и обеспеченность НФ медицинским и другим материально-техническим имуществом, готовность
НФ при работе в режиме повседневной деятельности к выполнению задач по предназначению.

Ключевые слова: медико-санитарные последствия, медицинские специалисты разных ведомств, нештатные формирова-
ния, показатели готовности, Служба медицины катастроф, чрезвычайные ситуации
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of medical specialists from medical organizations of the Russian Ministry of Health and the Federal Medical and
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Introduction
According to the current regulations, medical aid to the vic-

tims of emergencies is provided by mobile emergency med-
ical teams (EMTs), emergency response teams (ERTs), med-
ical workers of multidisciplinary hospitals and medical or-
ganizations (MOs), providing assistance in outpatient and
inpatient conditions, as well as by staff and non-staff for-
mations (hospitals, detachments, brigades, groups), which
in case of an emergency come under the operational sub-
ordination of the management bodies of the All-Russian Dis-
aster Medicine Service of the corresponding level [1].

In 2020 in the Russian Federation 4.3 thousand different
medical teams were engaged to eliminate medical and san-
itary consequences of emergencies, and almost all of these
teams that provided medical aid to victims of emergencies
in the pre-hospital period belonged to the Disaster Medicine
Service (DMS) of the subjects of the Russian Federation
(hereinafter — subjects). In particular, a landmark event in
that year was the medical support of events with a large num-
ber of participants, such as the forum "Tavrida" (Sudak) and
"Big Change" (Artek), where medical care for Roscosmos
employees (Baikonur, Svobodny) was provided by spe-
cialists of the combined mobile medical unit (CMU) of the
Federal Medical and Biological Agency (FMBA) — [2].

Despite changes in the foreign policy of the Russian Fed-
eration, work continues to be done on certification, improv-
ing the level of medical and logistical equipment, improving
the organization of work at the national and international lev-
els of international emergency medical teams (EMTs) [3, 4].

The involvement of specialists from military-medical organ-
izations (MMO) of district and central subordination into
non-staff formations (NF) of the Emergency Medicine Serv-
ice of the Russian Ministry of Defense is a significant aid for
EMT specialists [5]. These formations are designed to rein-
force special-purpose medical units and civil and military
health care organizations which carry out mass reception of
victims in emergencies. The peculiarity of the formation of
non-staff units of the Ministry of Defense of Russia is that in
determining their composition an important role is played by
the definition, taking into account the experience of military
medicine, of the structure and medical and evacuation char-
acteristics of sanitary losses in emergencies of natural and
man-made nature [6]. The organizational core of the non-
staff formations are the specialized medical aid brigades
(SMAB) in the structure of which the surgical (19,0%), ther-
apeutic (11,8%), anesthesiologist-resuscitation (9,5%), in-
fectious (8,8%) and traumatology (8,6%) profile brigades
prevail. Visiting brigades are represented by paramedic
(72.0%), general practitioner (21.0%), and physician spe-
cialized teams (7.0%) — [7].

An actively developing concept is the achievement of
comprehensive interaction of the involved forces and means
of ministries, agencies and services, solving the task of elim-
ination of medical and sanitary consequences of emergen-
cies and included in the All-Russian Medical Center, with uni-
fied levels of management and interaction under the current
regulatory legal framework, unified views on the organiza-
tion of medical and evacuation support of population af-
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fected in emergencies, unified systems of personnel training,
information and statistical work and comprehensive sup-
port. At the same time, medical specialists of different de-
partments often have different views on the organization of
medical support of the population affected in emergencies,
which, in turn, may have a negative impact on the continu-
ity and sequence of measures for the wounded, sick and in-
jured. The effective operation of non-staff formations of DMS
(hospitals, detachments, brigades, groups) of different de-
partments is impossible without vertical and horizontal feed-
back, first of all, in the format of responses to the emerging
requests from the medical specialists within the non-staff for-
mations of DMS, taking part in the liquidation of medical and
sanitary consequences of the emergency. Thus, the opti-
mization of the involvement of medical staff of hospital-type
organizations in various formations in the liquidation of
medical and sanitary consequences of emergencies is an ur-
gent problem.

The aim of the study was to investigate and to evaluate
the readiness of military medical specialists and civilian per-
sonnel of the Ministry of Defense of Russia's central and dis-
trict military units, as well as of medical specialists from or-
ganizations of the Ministry of Health and FMBA of Russia,
involved in the non-staff units to work on the elimination of
medical and sanitary consequences of emergencies.

Materials and Methods. The study was conducted by
two groups of respondents: medical specialists of different
levels in the medical institutions of the Russian Ministry of
Health and the Federal Medical and Biological Agency
(MOH-FMBA group, n = 255) and military medical spe-
cialists and civilian personnel of the Russian Ministry of De-
fense, central and district levels of responsibility (MMO-MD
group, n = 227). The source of the data was the question-
naires of the sociological study of non-staff specialists from
the MOH-FMBA and MMO-MD. The general characteris-
tic of a medical specialist was studied, his/her professional
activity was evaluated both at the main place of work and
as a member of the DMS non-staff formations in the modes
of high alert and emergency situations. A separate block of
the questionnaire was an assessment of medical specialists'
readiness to work to eliminate medical and sanitary conse-
quences of emergencies. In addition, their satisfaction with
their practical work was assessed (in parentheses the ab-
breviations are given):

- staffing of the DMS non-staff units with medical person-
nel when working in the modes of high readiness and emer-
gency (staffing);

- compliance of the organizational and staff structure of
control bodies of the DMS non-staff units with the mission ob-
jectives (adequacy);

- indicators of readiness of the DMS non-staff units (readiness);
- availability of medical specialists trained in air ambulance

evacuation (air evacuation staff*);
- level of theoretical knowledge and practical skills of

medical specialists of the DMS non-staff units (knowledge
and skills);

- system of professional training of medical and para-
medical staff of the DMS non-staff units (training system);

- availability of necessary collective and personal pro-
tective equipment (PPE) and the possibility of using it in the
emergency area (provision of PPE);

- procedure for staffing and inspections of the DMS non-
staff units (order of staffing);

- availability of a set of medical equipment appropriate for
work in the emergency zone (availability in the emergency
zone);

- availability of governing documents regulating the ac-
tivities of the medical service of the Armed Forces of the Russ-
ian Federation in response to the medical and sanitary con-
sequences of an emergency (emergency regulations).

Responses to the questionnaire questions were evaluated
on a five-point scale: "not satisfied" — 1 point; "difficult to an-
swer" — 2 points; "not fully satisfied" — 3 points; "more satis-
fied than not satisfied" — 4 points; "fully satisfied" — 5 points.

For the statistical analysis of the data, we selected a num-
ber of programs that are most suitable for the solution of the
set tasks. In particular, we used the PAST program
(https://www.nhm.uio.no/english/research/resources/pas
t/), which uses the most reliable modern nonparametric
procedures for statistical processing and checking the sta-
tistical significance of the observed effects. The bulk of the ob-
tained data was statistically processed using the software
product IBM® SPSS® Statistics version 25. Normality of dis-
tribution of the studied groups was assessed using the
Shapiro-Wilk criterion. Continuous normally distributed data
were presented as mean and standard deviation (M(SD));
in case of distribution different from normal, data were pre-
sented as median and interquartile range — Me(Q1-Q3).
Categorical data are presented as units and percentages
(fractions). In some cases, in addition to the median and in-
terquartile range, the survey results are presented as absolute
values of the number and frequency of responses for each
categorical score, as well as the mean score and standard
deviation. Significance of differences between groups of
variables compared for continuous data was assessed using:
t-test for normal distribution of data; Mann-Whitney U-test
for independent groups in case of non-normal distribution.
When analyzing categorical data, the significance of dif-
ferences between the groups was determined using the �2 cri-
terion. Correlation analysis with calculation of Spearman's
rank correlation coefficient (�) was performed to study the de-
pendence between quantitative characteristics [8]. The
method of exploratory factor analysis was used to identify
the most significant features [9]. In all cases differences were
considered statistically significant at p<0.05 values.

Results of the study and their analysis. The mean age
of the respondents from the MOH-FMBA group (n = 255)
was significantly greater than that of the MMO-MOD group
(n = 227). Women predominated in the MOH-FMBA group
(60.6%); men predominated in the WMO-MOD group
(69.2%). The WMO-MOD specialists had a narrower spe-
cialization of the teams, while the MOH-FMBA group had
more general and broader team profiles. In both groups, the
physician-nursing teams dominated among the various
SMAB, but whereas in the WMO-MOD group the thera-
peutic general and surgical general teams ranked second
and third in prevalence, 14.5% and 11.0%, respectively, in
the MOH-FMBA group, the emergency medical team and
toxic-therapeutic team ranked second and third, 16.9%
and 14.5%, respectively. Subspecialized SMABs account-
ed for the smallest share (Fig. 1).

*In the scientific literature on disaster medicine the term "air ambulance evac-
uation" is used to refer to medical evacuation with the use of air transport. In
this article, the terms "air ambulance evacuation" and "air evacuation" are
equivalent
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The specialists of the MOH-FMBA group had significant-
ly more years of service in the non-staff formations and
more experience in dealing with medical and sanitary con-
sequences of emergencies. In addition, employees of the
MOH-FMBA group were significantly more likely to be in-
volved in the elimination of medical and sanitary conse-
quences of emergencies.

In most cases, the respondents were completely satisfied
with the state of readiness and the results of the practical work
of medical specialists of DMS non-staff formations to elimi-
nate medical and sanitary consequences of emergencies. At
the same time, the attribute "availability of medical special-
ists for air ambulance evacuation" caused confusion among
the respondents when choosing the appropriate assessment
— in most cases (34.9%) the answer "difficult to answer" was
preferred (Table 2).

Thus, with the exception of the question about air evacu-
ation staffing, most respondents in both groups were satisfied
with the state of readiness and the results of practice (28.4-
42.9%). Nevertheless, there were a number of nuances be-
hind the respondents' positive responses and satisfaction,
which necessitated a detailed analysis of all responses.

At least a quarter of the respondents gave each ques-
tionnaire item the highest rating; in almost all questions the
median was 4, i.e., at least half of the respondents gave rat-

ings of 4 and 5. The correlation analysis of the respondents'
answers revealed the following significant correlations be-
tween the indicators of readiness for emergency response
and satisfaction with the results of practical activity: questions
5 (knowledge and skills) and 6 (training system), � = 0.780;
7 (provision with protective equipment) and 9 (provision in
the emergency zone), � = 0.600; 2 (compliance of organi-
zational and staff structure with the tasks) and 3 (readiness)
— � = 0.580. All correlations were positive, i.e. there were
no such pairs of questions when a positive answer to one
question implies a negative answer to the second question
(Fig. 2).

For two of the three items with statistically significant dif-
ferences ("knowledge and skills" and "provision with pro-
tective equipment") the answers of medical specialists of
the MOH-FMBA group, compared to the answers of re-
spondents of the MMO-MOD group, were more positive
(significance of differences p = 0.011 and p = 0.014 re-
spectively, �2 criterion). Only on the issue of air ambulance
evacuation were the specialists of the MMO-MOD group
more satisfied, p = 0.014 (Table 3).

Correlation analysis of the respondents' within-group re-
sponses revealed significant differences in opinions and
judgments. The number of high correlation coefficients in the
MMO-MOD group was lower than in the MOH-FMBA

Рис. 1. Профили бригад специализированной медицинской помощи нештатных формирований групп МЗ-ФМБА и ВМО-МО (в скобках
приведено число специалистов)
Примечание. МЗ-ФМБА – медицинские организации Минздрава и ФМБА России; ВМО-МО – военно-медицинские организации Минобороны
России центрального и окружного подчинения
Fig. 1. Profiles of specialized medical care teams of non-staff groups of MZ-FMBA and VMO-MO (number of specialists is given in parentheses)
Note: MZ-FMBA — medical organizations of the Russian Ministry of Health and Federal Medical Biological Agency; VMO-MO — military medical
organizations of the Russian Ministry of Defense of central and district subordination 
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group civilian specialists. This may indirectly point to the
fact that for military-medical specialists and civilian MMO
personnel each indicator of readiness for emergency med-
ical and sanitary consequences elimination and their satis-
faction with the results of practical activity have their own sep-
arate semantic context, while for civilian medical specialists
many indicators are interrelated in their semantic context and
are close to each other. For example, the order of staffing
and inspections of non-staff formations (item 8) among civil-
ian specialists is inseparable from all other items — the cor-
relation coefficients are 0.5-0.7. At the same time, strong cor-

relations were revealed for virtually all other indicators (Fig-
ure 3).

Thus, in the MMO-MOD group a significant relationship
was found only between the following questions: 5 (knowl-
edge and skills) and 6 (training system) with � = 0.76, as well
as a weak correlation between questions 4 (aviation evac-
uation staff) and 5 (knowledge and skills) with � = 0.51. Oth-
erwise, military medical specialists and MMO civilian per-
sonnel did not correlate the indicators presented with any of
the others - the values of all correlation coefficients were be-
low 0.5.
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The results we obtained were subjected to factor analysis,
which made it possible to rank the studied indicators reflected
in questions and to process them for subsequent interpreta-
tion and presentation in the form of macrocategories. Among
all the respondents the first factor (factor 1) distributed its load
on the following strongly correlated criteria: the level of the-
oretical knowledge and practical skills of the medical spe-
cialists of DMS non-staff units — factor load (FL) - 0.76; the
system of professional training of medical and paramedical
personnel from the DMS non-staff units — FL — 0.74; avail-
ability of guidance documents regulating the medical serv-
ice of the Armed Forces in response to the medical and san-
itary emergency consequences — FL — 0.6; availability of
protective equipment and it’s possible usage in emergency
— FL— .55.  As a result, the contribution of factor 1 in the to-
tal variance of the initial attributes was maximum — 28,1%,
and was defined by us as "Special training and provision
with medical and other material and technical equipment of
the DMS non-staff units in the mode of daily activities to per-
form tasks according to the intended purpose" (abbreviated
as "Professionalism and comprehensive provision of medical
specialists"). The second factor (factor 2) distributed its load
on the following attributes: the indicators of advance readi-
ness of the DMS non-staff units — FL — 0,79; correspon-
dence of the organizational and staff structure of the DMS
non-staff units management bodies to the tasks for mission —
FL — 0,66); the indicators of staffing with medical person-
nel of the DMS non-staff units — FL—0,57; availability of
medical specialists in medical and aviation evacuation — FL
— 0,47. As a result, the contribution of factor 2 to the total
variance of the initial characteristics was the maximum —
22.6%, and was designated by us as "Assessment of readi-
ness of non-staff formations in the mode of daily activity to
perform tasks on mission" (abbreviated as "Readiness for ac-
tivity" (Fig. 4).

The analysis of the factors influencing the training of med-
ical specialists in the DMS non-staff units and their practical

activity in the elimination of medical and sanitary conse-
quences of emergencies resulted in the formation of 2 groups
of factors, the total variance of which was 50.7%, and the
content analysis of the results allowed us to identify 2 fun-
damental generalizing factors: "Professionalism and com-
prehensive provision of medical specialists" and "Readiness
for activity" (Fig. 5).

Factor analysis of the respondents' answers was per-
formed separately for each group under study. It was de-
termined that the principal structure of the factors did not
change, but the totality of the indicators changed. It is inter-
esting to note that the "System of professional training of med-

Рис. 2. Коэффициенты корреляции Спирмена для ответов всех рес-
пондентов. СЗ – средства защиты
Fig. 2. Spearman correlation coefficients for all respondents' answers
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Рис. 4. Факторные нагрузки ответов всех респондентов групп
ВМО-МО и МЗ-ФМБА. Цифрами обозначены номера вопросов
анкеты
Fig. 4. Factor loadings of answers of all respondents of VMO-MO and
MZ-FMBA groups. Numbers indicate the numbers of the questions in
the questionnaire

Рис. 3. Корреляционные связи между ответами на разные вопросы респондентов групп ВМО-МО и МЗ-ФМБА (критерий Спирмена). В
ячейках таблицы приведены значения коэффициентов корреляции
Fig. 3. Correlations between answers to different questions of respondents of VMO-MO and MZ-FMBA groups (Spearman criterion). The values of
correlation coefficients are given in the table cells

ical and paramedical staff from the DMS non-staff units" (FL
— 0.74) in the MMO-MOD group was regarded as an el-
ement of the special training process of the DMS non-staff
units in the mode of daily activity to perform tasks for desti-
nation, and for the MOH-FMBA group it was an element of
the final readiness for activity for destination (FL — 0.86).
Thus, for civilian medical specialists the main factor is the cur-
rent readiness to perform activities to eliminate medical and
sanitary consequences of emergencies, and for military-
medical specialists the main factor is the system of special
training of persons included in the DMS non-staff units. In-
dicators 5 (knowledge and skills = 0.72) and 6 (training sys-
tem = 0.74) had the highest loadings on this question. Re-
garding the current readiness factor, the most important in-
dicators for respondents in both groups were 1 (staffing =
0.53 and 0.59 for military medical specialists and civilian
medical specialists, respectively), 2 (task appropriateness =

0.65 and 0.62 for MMO-MOD and MOH-FMBA groups,
respectively), and 3 (readiness = 0.74 and 0.63 for MMO-
MOD and MOH-FMBA groups, respectively). It is also in-
teresting that indicator 4 (air evacuation staffs) proved to be
the most important factor (with the highest load of 0.7) in the
current readiness of civilian medical specialists, while for mil-
itary medical specialists, in contrast, this indicator was sig-
nificant in the factor of planned training (0.64). According-
ly, the contribution of factor 1 to the total variance of base-
line traits for military medical specialists was 26.9%, and for
factor 2 = 18.3%, a total of 45.2%. The contribution of fac-
tor 1 to the total variance of baseline traits for civilian med-
ical specialists was 30.2%, factor 2 = 28.3% - total = 58.5%
(Figure 6).

Conclusion
As a result of the analysis we obtained the results reflect-

ing the private opinion of the respondents in the general pop-
ulation of different professional groups of medical special-
ists included in the DMS non-staff units. It was noted that the
majority of respondents present job satisfaction and readi-
ness for the activities of medical and sanitary consequences
of emergencies. The respondents from the medical organi-
zations of the Russian Ministry of Health and FMBA of Rus-
sia included the most experienced medical specialists in the
liquidation of medical and sanitary consequences of emer-
gencies, which affected the general trend of their respons-
es in assessing the readiness of the DMS non-staff units spe-
cialists to work in various modes of operation. For more fre-
quent involvement of medical specialists of the DMS non-staff
units of the Ministry of Defense of Russia it is necessary to ac-
tively promote at the regional and federal levels the use of
forces and means of the medical service of the Armed Forces
of the Russian Federation during joint actions of all federal
executive bodies for liquidation of medical and sanitary
consequences of emergencies [10].

The most important factors influencing the professional
activity of medical specialists in the DMS non-staff units of dif-
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ferent departments should be considered special training and
provision with medical and other material and technical
equipment in the mode of daily activity to perform tasks as
intended, and assessment of readiness of the DMS non-staff
units in the mode of daily activity to perform tasks as in-
tended. Accordingly, health authorities of different levels
should pay attention to the state of material and technical
base of medical (military-medical) organizations designed
(oriented) to eliminate medical and sanitary consequences
of emergencies, the need to equip them with medical equip-
ment in case of medical and aviation evacuation (on board
the aircraft), availability and quality condition of medical

evacuation vehicles and their equipment, as well as the
availability of sufficient means of individual protection. As-
sessment of readiness, in our opinion, should include both as-
sessment of qualitative measures on organization of inter-
action with management bodies and medical specialists of
other federal ministries, agencies and services, participating
in liquidation of medical and sanitary consequences of
emergency situations, and normative-legal regulation of
their activity in DMS non-staff units. The studied indicators of
readiness to work on liquidation of medical and sanitary con-
sequences of emergencies, satisfaction with the results of
practical activities as well as the opinion of medical spe-

Рис. 6. Факторные нагрузки ответов респондентов из группы «военно-медицинские специалисты и гражданский персонал ВМО Минобо-
роны России центрального и окружного подчинения» (слева) и группы «медицинские специалисты из состава медицинских организаций
Минздрава и ФМБА России» (справа)
Fig. 6. Factor loadings of the answers of respondents from the group "military-medical specialists and civilian personnel of the Ministry of Defense of
Russia of central and district subordination" (left) and from the group "medical specialists from medical organizations of the Russian Ministry of Health
and the Federal Medical Biological Agency of Russia" (right)

Рис. 5. Факторные нагрузки главных факторов и их структура по ответам всех респондентов групп ВМО-МО и МЗ-
ФМБА
Fig. 5. Factor loadings of the main factors and their structure according to the answers of all respondents of VMO-MO and
MZ-FMBA groups
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cialists of different departments will allow in the medium
term to eliminate drawbacks that directly or indirectly influ-
ence the organization of medical support of the population
during the liquidation of medical and sanitary consequences
of emergencies.

Final conclusion
1. The results of the study of the peculiarities of the work

of the DMS non-staff units allow to conclude about the rel-
evance of this direction in the general system of ensuring the
liquidation of medical and sanitary consequences of emer-
gencies.

2. The most important factors are special training and
provision of the DMS non-staff units with medical and other
logistical equipment when working in the mode of daily ac-
tivities to fulfill the tasks, as well as the readiness of the DMS
non-staff units.

3. The assessment of readiness should be formed of qual-
itative measures on the organization of interaction with the
management bodies and medical specialists of federal min-
istries, agencies and services involved in the elimination of
medical and sanitary consequences of emergencies, and
normative legal regulation of their activities within the DMS
non-staff units.
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Introduction
The principles of emergency medical aid (EMT) to victims

in emergency situations (ES) are based on the general pro-
visions of the system of public health care and emergency
medical aid [1, 2]. Recently, in the Republic of Crimea there
were mass reports of simultaneous bombing of a number of
educational institutions and socially significant objects, which
could lead to a large number of victims in need of emergency
medical care admitted to medical treatment organizations
(MTOs). According to Order No. 388n of the Russian Min-
istry of Health "On Approval of the Procedure for the Provi-
sion of Emergency, including Specialized Emergency Med-
ical Care" dated 20.06.2013, in each case of a threat of an
emergency situation, mobile emergency medical teams are
organized on duty.  It should be noted that the capacity of
ambulance and Disaster Medicine Service (DMS) as the
most mobile formations of regional health care in case of a
simultaneous threat of an emergency at dozens of facilities
in one locality is limited by the available resources of the serv-
ice "103", which does not allow to provide a full-time duty
of emergency medical teams at the sites of possible events
[3].  

The purpose of the study is to choose the optimal for-
mat of the activities of the formations of the Disaster Medi-
cine Service, Emergency Medical Care, Civil Defense of the
State Budget Institution "Crimean Republican Center of Emer-
gency Medicine and Emergency Medical Care" (further —
TCDM) when responding to a threat of a terrorist act.

Materials and research methods. The functioning of
units of the Emergency Medical Service and Territorial Dis-
aster Medicine Service of the Republic of Crimea while re-
acting to a potential threat of an emergency situation (an act
of terrorism) on the territory of the Republic in January-April
2022 was analyzed.

The organization and implementation of medical support
of the population under the threat of terrorist acts, as well as
the creation, preparation, preparedness and improvement of
management bodies, formations and institutions of the DMS
of the Republic of Crimea to act in an emergency in the fol-
lowing areas were evaluated:

- work of a dispatcher post for collecting information, no-
tification, transferring calls to ambulance crews and mobile
emergency response teams (MERT);

- bringing the Disaster Medicine Service and ambulance
units in readiness and work under the threat of emergencies;

- civil defense activities and protection of the population
from emergencies, including terrorist attacks [4-6].

Research results and their analysis. The TCDM in-
cludes the following structural subdivisions for rendering
emergency and urgent medical aid to the citizens of the Re-
public of Crimea: an ambulance service consisting of 7 sta-
tions and 25 substations of the emergency medical servic-
es and 54 permanent locations for the emergency medical

teams; a department of the Disaster Medicine Service; a de-
partment for emergency consultative medical aid and med-
ical evacuation; Republican Telemedical Center.

According to the existing standard, the Republic of Crimea
should have at least 191 ambulance teams. As of the end of
2021, only 158 ambulance teams and three emergency
medical teams of the Emergency Medical Service of the Re-
public of Crimea were functioning. There is a deficit of 37
emergency medical teams. The share of the various EMTs on
the line: 108 paramedics (70.2%); 44 general practitioners
(28.5%); 2 specialized (1.3%).

In each case of a terrorist threat, an DMS emergency re-
sponse team or an EMT team is sent to the place of the al-
leged event to be on duty.

Thus, on January 21, 2022, when signals were received
about the threat of simultaneous terrorist attacks of mass
character at 27 sites in one settlement and more than 5 sites
in two other urban districts, 28 EMTs and 3 DMS emergency
response teams were sent on duty. The peculiarity of the ter-
rorist attack was that the vast majority of follow-up reports
were received in the first 2 hours after the first report.  

It was found that in a short period of time to ensure secu-
rity at these facilities in one settlement, almost 75% of the out-
reach EMTs serving the area were involved. At the same time,
the time teams were on duty for medical support of demining
activities ranged from 1 to 8 hours, which had a negative ef-
fect on the provision of emergency and urgent medical care
to the population.

Taking into account the existing deficit of medical per-
sonnel and EMTs in the Republic of Crimea, in order to op-
timize the work of EMTs in case of emergency response
and mass terrorist acts in one settlement and separate district,
the following algorithm of organization of allocation of
EMTs for ensuring demining and elimination of possible
medical and sanitary consequences of emergency was pro-
posed.

If there is a threat of an emergency or mass terrorist acts
in one populated area or a separate district, when 5 or more
remote objects can be attacked or become out of order, the
head of the EMT station (substation) of the service area
shall not simultaneously send EMTs to each vulnerable ob-
ject. The place of gathering of the emergency formations
(EMTs, emergency response teams, teams of specialized
medical aid) is determined, taking into account its optimal re-
moteness both from the epicenters of emergency and from
MTO of the region, ready to receive the victims, where the
task force for prevention and elimination of emergency con-
sequences is formed (Table).

The task force consists of the head of the emergency sta-
tion / substation (head of the group); Civil Defense Com-
missioner; personnel of the teams.

The functions of the task force for prevention and elimina-
tion of the consequences of emergencies located at the as-
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sembly point of the emergency medical aid formations in-
clude:

- ensuring personal safety and the safety of crews arriving
at the assembly point of the emergency medical aid formations;

- organizing communications: with the operative head-
quarters for emergency prevention and liquidation of the re-
sponse area; with the dispatch service of the ambulance sta-
tion (substation); with the dispatch service of the TCDM;
with other emergency services;

- report to the TCDM dispatcher on arrival of the task force
to the place of gathering of the formations;

- constant communication with operational headquarters
of objects for prevention and liquidation of emergencies,
heads of rescue operations;

- management of subordinate forces and means involved
in emergency response in accordance with the decisions of
the head of emergency response.

Thus, justified and developed an algorithm of action for the
allocation of EMTs and emergency response teams in case
of the threat of an emergency, committing mass terrorist acts
simultaneously on five or more differently located objects in
one locality or district. The key point is to determine the
place of assembly of EMT formations, taking into account its
optimal remoteness from both the epicenters of emergency
and MTOs, ready to receive the victims, in which operational
group on prevention and elimination of consequences of
emergency (terrorist acts) is formed, as well as to calculate
the number of allocated EMT formations.

In addition, in order to provide a comprehensive response
to the cases of a one-time threat of a number of terrorist acts,
taking into account the need to process, receive and trans-
mit a large volume of information, the DMS dispatch post
was transferred to round-the-clock duty (2 persons) with
the reactivation of a previously equipped backup work-
place of the dispatcher [7-9]. Such variant of work requires

involvement of free of shift paramedics of DMS department
with emergency response teams and mobile medical de-
tachment, trained in the volume of 36 hours on additional
professional program "Advanced training of duty dispatch
services, integrated with "112" system".

In connection with the measures taken to optimize the
number of TCDM staff and to bring the staffing table in line
with the regulatory requirements for the employees of the civ-
il defense structural subdivisions, from July 2020 the positions
of authorized persons for civil defense tasks were intro-
duced in the department of emergency medicine services
with emergency response teams and a mobile medical unit.

In January-April 2022 the organizational and staffing
structure of the department of emergency medicine with
emergency response teams and mobile medical detach-
ment was represented by three blocks:

- a 24-hour dispatch post (operational dispatch DMS
post) — paramedics to receive calls and transfer them to the
ambulance teams;

- three emergency response teams, of which one medical
anesthesiologist-resuscitation and two paramedics;

- four positions of Civil Defense Commissioner.
Thanks to the work aimed at interchangeability of em-

ployees of the EMT department with emergency response
teams (training of personnel in civil defense and protection
from emergencies, training in working with the "112" system),
opportunities were created to reinforce the duty shift of the
DMS dispatch post, conduct additional civil defense and per-
sonnel protection activities by the DMS's own forces.

This organization of work of EMT formations was tested on
February 24 and 25, 2022 in real conditions of responding
to a threat of terrorist attacks. As a result, at 34 social infra-
structure facilities that were attacked, 8 EMTs were on duty
instead of 34. This format of response made it possible to free
up for the provision of emergency medical care when work-
ing in the mode of day-to-day operation 26 ambulance
teams and to save 150 thousand rubles.

Thus, the suggested variant of the organization of the re-
sponse to the threat of mass terrorist acts in five or more si-
multaneously separated objects (territories) in a single set-
tlement / a separate region, makes it possible to involve the
forces and means of the emergency medical services ra-
tionally, minimizing the negative consequences of distract-
ing the ambulance crews from servicing the calls of the pop-
ulation.

Conclusion
Optimization of an order of duty of the emergency med-

ical aid formations in case of arrival of information on threat
of emergency, including acts of terrorism, simultaneously on
several objects of different distance assumes creation of a
point of temporary accommodation of EMT teams, emer-
gency response teams taking into account its optimum re-
moteness both from epicenters of emergency, and from
MTOs of the region, ready to accept victims, and creation
of operative group on prevention and liquidation of conse-
quences of emergency.  

2. Additional professional education of specialists of the
outreach teams of emergency response teams on civil defense
and protection in emergencies, employees of the dispatch
services of TCDM integrated with the system "112", allows to
optimize the activities of the DMS in the threat of a terrorist at-
tack at the expense of involvement of their own staff.
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Резюме. На разных этапах своего развития мировое сообщество неоднократно сталкивалось с различными
катастрофами, стихийными бедствиями и эпидемиями. Не стала исключением и пандемия COVID-19, послед-
ствия которой, так или иначе, затронули каждого человека, но в большей степени – медицинских работников.
Именно в условиях пандемии возникли и усугубляются распространенные факторы стресса, многие люди
испытают негативные психические и психологические её последствия. Однако уже сейчас, опираясь на
накопленный опыт и стремительное развитие медицины, есть возможность повлиять на сохранение психиче-
ского здоровья любого человека, а также вовремя выявить риски и предотвратить негативные последствия
пандемии.
Сохранение психического здоровья медицинских работников – одна из важнейших задач, стоящих перед
здравоохранением. Рассмотрены факторы, влияющие на психическое и психологическое состояние меди-
цинских работников, а также возможные организационные меры поддержки сотрудников медицинских орга-
низаций во время пандемии.
Ключевые слова: медицинские работники, пандемия COVID-19, посттравматическое стрессовое расстрой-
ство, психическое здоровье, эмоциональный стресс
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Summary. At different stages of its development, the world community has repeatedly faced various disasters, nat-
ural calamities and epidemics. COVID-19 pandemic was no exception, the consequences of which, one way or
another, affected everyone, but mostly medical workers. It is in the conditions of the pandemic that common stress
factors emerged and aggravated, many people experienced negative mental and psychological consequences of it.
However, based on the accumulated experience and the rapid development of medicine, there is an opportunity to
influence the preservation of mental health of any person, as well as to identify risks and to prevent negative conse-
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Introduction
The pandemic of new coronavirus infection COVID-19 is

accompanied by a high level of stress among population.
The long incubation period, moderate severity and — in
many cases — asymptomatic course of COVID-19 con-
tributed to its rapid spread throughout the world, not allow-
ing rapid identification and localization of the emerging
foci. In fact, the COVID-19 pandemic was the first pharma-
cologically uncontrollable pandemic of the digital age, a
qualitatively new challenge that exceeded the limits of the
health systems of many countries, with an extremely nega-
tive impact on the physical and mental well-being of health
workers.

In the conditions of the pandemic, doctors and para-
medical staff worked in an environment of various risks: risk
of infection, risk of possible death, risk of infection of their
close environment. It is known that prolonged exposure to a
stress factor leads to a depletion of a person's functional re-
serves. As the result the medical worker's working ability and
motivation for professional activity significantly decrease,
which in its turn inevitably leads to the increase in the num-
ber of medical errors, and sometimes to the manifestation of
negligence.

Attention to the mental health of medical personnel and
timely measures taken significantly reduce the severity of the
consequences of a psychogenic nature, as well as the bur-
den on the medical workers themselves.

In March 2020. The World Health Organization (WHO)
declared the new coronavirus infection SARS-CoV-2
(COVID-19), ICD-10 U07.1 and U07.2, a global pan-
demic in late 2019 [1-3]. Due to the threat of the spread of
COVID-19, a high alert regime has been introduced through-
out the Russian Federation.

Problems associated with the spread of COVID-19 have
affected, in one way or another, all countries of the world
and the entire population of the planet. However, medical
workers, whose working conditions have been and in many
territories remain close to those of an emergency situation
(ES), have borne the brunt of the blow.

As of April 14, 2021, more than 137.46 million people
worldwide had been infected with the virus, and more than
2.96 million people had died. In the Russian Federation (as
of April 14, 2021) 4.67 million people were infected and
over 104,000 people died.  [4, 5] - (Fig. 1, 2).

Due to the high level of health care system and profes-
sionalism of medical workers the number of diseases through-
out the country is constantly decreasing. However, the num-
ber of infections in other countries is still increasing, with rapid
growth in both European countries and other parts of the
world.

Throughout the spread of COVID-19, health care profes-
sionals have worked under intense and prolonged psycho-

logical stress. The rapidly increasing number of COVID-19
cases, the number of hospitalizations, and the number of pa-
tients in critical condition have all made the work of health
care providers extremely difficult [6, 7].

In 2020, 2,450 medical organizations of all forms of own-
ership were involved in the Russian Federation, more than
276,000 beds were deployed, including 41,000 beds in
infectious disease hospitals and 235,000 beds in medical
organizations reassigned to treat COVID-19; about
550,000 medical workers were involved at the peak of the
disease, of which 156,000 were doctors, 318,000 were
nurses and 76,000 were junior medical staff [8].

Due to the rapid spread of COVID-19, great danger of in-
fection, high mortality rate in severe cases, and lack of
drugs at the initial stage, the virus posed a huge threat to hu-
man life and health [9]. In addition, the virus had and still has
a great impact on human mental health, causing people to
experience emotional problems regardless of their physical
health [10, 11].

The rapid person-to-person transmission of COVID-19
and the increasing lethality caused anxiety and fear of in-
fection in populations in all countries. The state of patients in
critical condition, the anguish experienced by patients and
their relatives, in many cases lead to even greater anxiety
and, as a consequence, to prolonged stress and even to
mental disorder [12]. In addition, for all health care profes-
sionals, fear of the possible absence of medical drugs and
personal protective equipment (PPE), unverified information
from various media, and anxiety about their loved ones sig-
nificantly increase the risk of existing psychological dis-
comfort. These factors increase the anxiety of medical work-
ers and can lead to rather serious consequences [13, 14].

The problems of medical workers in a pandemic are not
only a significant increase in the workload of each special-
ist, regardless of whether he works directly with COVID-19
or provides care to other patients in a "clean" area — it is also
a huge psychological burden. In addition to the difficulties
of working in a pandemic described above, need to work
with new and frequently changing protocols and require-
ments, care of very severe patients whose condition deteri-
orates rapidly, and care of colleagues who become ill,
makes the work of doctors and nurses close to working in an
emergency or during hostilities [15, 16].

Indeed, the COVID-19 pandemic is justifiably called a
war. The characteristic of working conditions of all health
care professionals is comparable to military conditions. And
we are talking not only about those doctors who work di-
rectly with COVID-19 patients, but about all health care
workers who continue to be in health care organizations.
Considering the fact that the threat to life and health under
any conditions makes the situation traumatic, we can talk
about possible consequences of the pandemic in medical
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workers in the form of posttraumatic stress disorder — PTSD
(ICD-10 F43.1), especially in regions with heavy viral load,
where doctors and other medical workers experience not just
stress, but mental trauma [17].

And in these severe conditions, the outcome will depend
not only on the availability of necessary medications, beds
and equipment in medical organizations, and not even on
a sufficient number of highly qualified medical workers, but
on the ability of each of them to adequately and fully per-
form their professional duties, which, in turn, depends on the
stability of their mental, moral and emotional status.

Of course, the problem of emotional stress among med-
ical workers was acute even before 2020. [18]. Suffice it to

say that, according to researches of many authors, about a
half of doctors have high indicators of professional burnout,
which is twice as high as such indicators of the population
engaged in other spheres of professional activity.

And it is especially important because emotional stress
among medical workers of all specialties leads to the in-
creased risk of medical errors, worsening of treatment prog-
nosis and other unfavorable consequences [19]. In extreme
conditions the probability and rate of formation of emo-
tional burnout increase.

As the experience of epidemics, including the COVID-19
pandemic, shows, the sustainability and efficiency of meas-
ures taken by the state and the health care system depend

Рис. 1. Новая коронавирусная инфекция COVID-19: заболеваемость и летальность в мире,  млн случаев
Fig. 1. New coronavirus infection COVID-19: global morbidity and mortality, million cases

Рис. 2. Новая коронавирусная инфекция COVID-19: заболеваемость и летальность в Роcсийской Федерации, тыс. случаев
Fig. 2. New COVID-19 coronavirus infection: morbidity and mortality in the Russian Federation, thous. cases

Рис. 3.  Количество развернутых коек (тыс. коек) и численность медицинских специалистов (тыс. чел.), участвовавших в
борьбе с пандемией COVID-19 в Российской Федерации в 2020г.
Fig. 3. The number of beds deployed (thousand beds) and the number of medical specialists (thousand people) who partici-
pated in the fight against the COVID-19 pandemic in the Russian Federation in 2020

.

стационары

коек
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largely on the ability to protect the health of those directly in-
volved in the fight against the virus spread, including med-
ical workers [20, 21].

Stresses caused by high patient mortality rates, shortages
of medical personnel, and fears about infecting oneself or
family members can add to an already high workload. This
rightly raises concerns among mental health professionals
about the negative impact on the psychological and mental
well-being of epidemic and pandemic responders [22-24].

Because of the danger of infectious disease in a number
of countries, human resources are exhausted or on the verge
of being exhausted and, as we know from outbreaks of
epidemics, difficult decisions often have to be made about
who is appropriate for invasive treatments such as life sup-
port and who is not. In some cases, these decisions will be
different from the decisions that any health care provider
would make under normal circumstances when the disease
is learned and known or medical resources are adequate.
And this greatly complicates the situation and the quality of
the decisions made [16]. At the same time, it is important for
medical professionals to know and to understand the algo-
rithm of decision-making throughout the crisis [25].

It should be noted that in many cases mental pathology
can go unnoticed for a long time [16]. Psychological disor-
ders or psychiatric symptoms and illnesses can occur much
later and have distant consequences.

In other words, they can manifest in the acute phase as
well as in later stages (26,27).

For a deeper understanding of possible consequences, it
is necessary to take into account several mechanisms un-
derlying the specificity of psychopathological manifesta-
tions. These can include individual factors such as age, gen-
der, and family, as well as work experience, length of work
time, and availability of PPE (28).

A number of factors (prior psychiatric history, stress cop-
ing styles, cross-cultural characteristics, and, especially im-
portant in the current context, support measures) play an im-
portant role in the response to trauma.

In China, which experienced a 2019 outbreak of the
new coronavirus infection COVID-19, a scientific study was
conducted in 31 medical organizations that measured var-
ious factors associated with mental health changes in health
care providers working with COVID-19 patients. The study
found that physicians and nursing staff are at high risk for
negative mental health outcomes, the severity of which is in-
fluenced by a number of factors [3, 29].

Mental or psychological traumatization of medical per-
sonnel is associated with the threat to their own lives, the lives
of relatives and friends, as well as the presence of children
or elderly relatives in the family, the duration of contact with
an infected patient, the availability of work experience and
special training, as well as the level of pay and availability
of PPE; moral traumatization — with the perceived helpless-
ness in saving people in conditions of health system over-
load, worrying about "inattention" from the state health sys-
tem in general. Thus, according to the results of a number of
researches, the average medical personnel, especially
women, have higher level of symptoms and stress than doc-
tors [2, 3, 30, 31].

The environment of exposure, its duration and personal ex-
perience have a significant impact on the psychological
stress and emotional reactions of medical staff.

Scientific studies conducted in 2020 in relation to the
pandemic showed that health care workers of different spe-
cialties, working in different positions, testified about their re-
sulting anxiety, depression, stress, sleep problems, and more
[6, 7, 13, 14, 20, 25]. The reasons for these symptoms may
vary, but if we refer to those who work in the so-called
"red" zone, it is primarily the lack of opportunities for sleep
and rest, associated with an extremely heavy workload.
Lack of work experience or specialized training can also ex-
acerbate the effects on mental health.

According to a study by Shaukat, et al (International Jour-
nal of Emergency Medicine), working in a high-risk COVID-
19 department, poor precautions and hygiene, inappropri-
ate use of PPE, frequent (≥12 times/day) contact with
patients, long (≥15 h) daily interactions with patients, and
prolonged use of PPE resulting in skin damage are conse-
quences of improper work organization of staff and often
lead to mental health problems [30].

Given the fact that, over time, many health care workers
may experience mental health problems and somatic com-
plaints, the Russian Federation places great importance on
measures to support health care staff — providing sufficient
appropriate PPE, shift work schedules to ensure rest, and nec-
essary training and information support at all levels.

Given the psychosocial impact of previous global epi-
demics, early assessment of the mental and psychological
state of health care workers is vital in order to preserve their
mental health and take appropriate action [32]. Accordingly,
given that the mental health of the physician and nurse in an
emergency setting is critical, comprehensive practices to
protect health workers and preserve their mental health are
a priority [14].

This makes mental health professionals think from the first
months of the pandemic about what we can do now, so that
we do not have to face further long-term consequences for
health workers in the form of depression, PTSD and other dis-
orders (33). Actions aimed to minimize the traumatic nature
of the situation cannot, unfortunately, level the stress, but they
can significantly reduce its intensity [34].

As experience shows, the following measures of preven-
tion of consequences of long-term stress and post-traumatic
stress disorder can be attributed to the most productive.

Social: providing the media with sufficient information
about the arisen situation and support measures [29]; cre-
ating appropriate conditions in a health care institution. The
COVID-19 pandemic has complicated the information and
communication environment in health care. In such conditions
absence of access to reliable information and low level of
communication lead to increase of stress influence and more
expressed emotional burnout of medical workers [35].

Professional: an opportunity to receive additional educa-
tion on the work with epidemics; strict control over the per-
sonnel's state of health; tested algorithm of actions, from ad-
mitting patients to contacts with relatives and interaction
with other personnel; opportunity to live separately if there
is a risk of infection in the nearest environment; time and
space for recreation, including on the territory of a medical
organization. At the same time, it is important to provide ac-
cess to psychological support services for medical workers.

Psychosocial support is a key factor in preventing and
overcoming the negative consequences of stressful situa-
tions, both for each individual and for groups of people [36].
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Since mechanisms of emotional stress development among
medical workers providing care to patients with the new
COVID-19 coronavirus infection are comparable to those in
emergency situations, psychological support is considered
to be an integral component of support measures for med-
ical workers in the prevention of mental disorders in emer-
gency situations.

Conclusion
The new coronavirus infection COVID-19 that broke out

in China in 2019 has become a global medical, social, and
economic threat to all of humanity as early as 2020. The
World Health Organization estimated the mortality rate
from COVID-19 at 3.4%. And in spite of the fact that at pres-
ent the schemes of treatment of patients with COVID-19
have been tested, vaccines have been developed and suc-
cessfully applied, and a significant decrease of morbidity
and mortality from the new coronavirus infection is observed
in the Russian Federation, one of the most complicated issues

is the one related to the recommendations on prevention of
PTSD (F43.1) and distant psychiatric consequences for those
medical workers who have been exposed to high levels of
distress for a long time.

In examining the emotional and psychological responses
of health care workers to stress while working in a pandemic
setting, a number of negative consequences affecting the
mental health of health care workers were noted. To preserve
and maintain the mental health of health care workers and
to maximize the leveling effects of PTSD, psychological serv-
ice providers and other mental health professionals should
take deliberate steps to systematically address the chal-
lenges health care workers face in severe crisis situations.
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In the 1980s in the USSR, as well as in the whole world,
a significant growth of the number of man-caused and nat-
ural emergencies was registered. First of all it was Chernobyl
catastrophe and earthquake in Armenia that were accom-
panied by great human losses and huge material damage.
All that changed an attitude towards the real readiness of the

state to prevent and liquidate emergencies occurring in
peacetime. In the late 1980s and early 1990s our country
went through times of change in politics, economics and oth-
er spheres of life. Changes affected Voronezh region as
well. The Novovoronezh nuclear power plant, a number of
chemically hazardous and other man-made hazardous fa-
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cilities are located on the territory of the region. Federal high-
ways (FAD) M-4 "Don", M-6 "Caspian", A-144 highway,
a number of inter-district roads pass through the Voronezh re-
gion, the number of road traffic accidents (RTA) on which is
10 times higher than on FAD [1, 2]. Forest and steppe fires
and other emergencies of natural, man-made and social na-
ture are not rare in the region [3]. All these factors have de-
termined the necessity of creation and development of the
Disaster Medicine Service of Voronezh region.

The fundamental document that gave a start to the creation
in Russia of a service for the prevention and liquidation of
medical and sanitary consequences of emergency situa-
tions was the Resolution of the Council of Ministers of the RS-
FSR "On creation of the emergency medical aid service in
emergency situations" ¹192 of June 14, 1990. In Voronezh
Oblast, the Department of Emergency and Planned-Con-
sultative Medical Care, which was part of the Oblast Clini-
cal Hospital (OKB) No. 1, was at the origins of the emer-
gency medical services. The department was located in the
main building of OKB. The main function of the department
was rendering specialized and highly qualified medical aid
to the residents of 32 districts of the region, as well as co-
ordinating the work of interregional centers (toxicology,
cardio-surgery, hemodialysis, burns, etc.) and the residents
of neighboring regions.

The first mention of the Service dates back to 1938, when
it was called "Sanitary Aviation Station" and was headed by
Chief Doctor M.K. Komissarov (Fig.1). In that year only 9
calls were registered. In 1939-1951 there were 120-130
calls annually. The station was equipped with air transport
and cars [4, 5].

During wartime, due to the evacuation of medical institu-
tions from Voronezh, the air ambulance station temporarily
stopped its work. During the Great Patriotic War in the areas
of the most active combat operations air ambulance stations
evacuated the wounded and sick by air transport to hospi-
tal bases. Even during the preparation for the operation on
the Central Front in March 1943 over 16 thousand wound-
ed were evacuated by this type of transport from the Kursk
region to the district of Yelets. On separate days transport air-
craft evacuated up to 1.6 thousand wounded. By the be-
ginning of the defensive battle the hospital base of the Cen-
tral Front included 3 and 2 echelons of Voronezh Front. In

addition, Voronezh Front had reserve hospitals with 3,500
beds. During the defensive battle the hospital bases of the
Central Front received 45 000 wounded and 59 638
wounded and sick persons, which were transported from the
troops to hospital bases of the armies of Voronezh Front. In
the front line the wounded were evacuated mainly by rail-
way transport. Great experience was gained by medical
service in the organization of mass evacuation of the wound-
ed and sick by transport aviation. During the counteroffen-
sive at Kursk up to 20,000 wounded and sick were evacu-
ated by transport planes [6].

Immediately after the liberation of Voronezh from the Nazi
occupation, the station resumed its activities. In August 1943
it had one aircraft, in 1944 — two. After the end of the Great
Patriotic War sanitary aviation began to replenish with new
aircrafts. The peak of its development was in the second half
of the XX century. At that time helicopters were widespread,
the appearance of which made it possible to land the aircraft
(AC) where previously it was not technically possible [4].
From 1939 to 1952 the service was headed by 5 chief
physicians. In 1952-1974 the sanitary aviation was head-
ed by Cherkasov Petr Andreevich. Since 1974 the service
of urgent and planned-consultative medical assistance is
headed by Lev Ivanovich Kochetov — surgeon, obstetri-
cian-gynecologist, public health organizer of higher quali-
fication category.

Flights to the region were made by different types of air-
crafts and helicopters — Po-2, Yak-12, An-2, Mi-1, Mi-4,
K-26. Sanaviation had 6 vehicles and 2-4 airplanes for calls
provision; during spring floods a helicopter was provided.
There were 13 flight operators and 10 flight attendants, 128
attached consulting physicians, specialists from regional
medical institutions and employees of Voronezh State Med-
ical Institute departments. The flight attendants and doctors-
consultants, assigned to the sanaviation, had to be on call
24 hours a day in order to provide emergency qualified
medical aid. Emergency skilled medical care was provided
in more than 40 specialties (Figure 2).

In 1954 the air ambulance station was united with the re-
gional hospital, which positively influenced the conditions of
its work and the quality of emergency and urgent medical aid
rendering to the patients in the countryside. In 1970 the air
ambulance station had three airplanes, a staff consisting of
qualified doctors, necessary equipment and instruments.
Professors, associate professors and assistants of the medical
institute, as well as residents of clinical hospitals were sent to
the districts of the region. In 1960 the number of persons who
received medical assistance was 1,881, in 1970 — almost
three times more. In 1970, the air ambulance station of the
regional hospital received 1360 calls, performed 716 de-
partures. On the spot were performed 189 different opera-
tions, 218 blood transfusions, about 1 thousand of labora-
tory, X-ray and other instrumental examinations. In addition
to emergency departures on calls, medical workers of san-
itary aviation carried out a lot of work on transportation of
patients from rural areas to regional specialized medical in-
stitutions and consultations in the order of scheduled de-
partures [7]. The dispatcher service provided round-the-
clock reception of calls from rural medical preventive insti-
tutions and the organization of specialist consultations by
telephone. The head of the sanaviation service was re-
sponsible for the profile and staffing of outreach teams, as

Рис. 1. Комиссаров Михаил Козьмич (1895–1976 гг.) –
кандидат медицинских наук, доцент, Заслуженный врач РСФСР
Fig. 1. Komissarov Mikhail Kozmich (1895-1976) – candidate of med-
ical sciences, associate professor, Honored doctor of the RSFSR
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well as for  the order of emergency specialized medical care.
For the purpose of quick collection and timely delivery of con-
sultants, blood products and medicines, the work of the ve-
hicles on the line was corrected by walkie-talkies. For better
work of specialists of the department and for control of con-
tinuity in the work of medical institutions of the districts and
the department of emergency and planned-consultative
medical aid, incoming calls and consultations were record-
ed on a tape recorder by telephone.

On May 27, 1991 in our region on the basis of the emer-
gency and planned-consultative medical care department of
the Regional Clinical Hospital ¹ 1 for medical care to victims
of the emergencies the Regional Center of Emergency Med-
ical Care was established. This date can be considered as
the day of establishment of the Disaster Medicine Service of
the Voronezh region, because from that moment all the ac-
tivity of the Center was carried out in the sphere of disaster
medicine. L.I. Kochetov, who previously headed the De-
partment of Emergency and Planned-Consultative Medical
Care, was appointed Chief Physician of the Center.

Taking into account the great experience of the Voronezh
Regional Hospital emergency and consultative medical care
department in delivering specialist teams to remote areas of
the region and in carrying out medical evacuation of severe
patients from districts to regional medical preventive institu-
tions, the Voronezh Territorial Disaster Medicine Center (fur-
ther — Center) included emergency medical care department
for providing assistance to victims on site of emergency and
during the first stage of medical evacuation, as well as
emergency department for providing emergency medical
care to the injured.

Later on, in compliance with the requirements to render
specialized emergency medical aid not only in the hospitals
of the regional hospitals but also during medical evacuation
of severe and extremely severe patients to the regional clin-
ics, mobile resuscitation-anesthesiology teams were formed
based on which the resuscitation-anesthesiology depart-
ment was created. The correctness of this concept was fur-
ther confirmed by the decision of the Russian Ministry of
Health, which used the Voronezh Center experience to cre-
ate such centers in other constituent entities (hereinafter,
constituent entities) of the Russian Federation.

The staff structure of the Center, approved on the basis of
such a multifunctional approach to its activity, allowed the re-
gional Disaster Medicine Service to form staff formations
consisting of highly qualified specialists to provide medical
aid in the first and second stages of medical evacuation, to
create teams of permanent and highly prepared specialists.

In March 1996 the first All-Russian Scientific Conference
on disaster medicine "Tasks and organization of work of the
territorial and regional centers of disaster medicine" was
held in Voronezh. The organizers of the conference, along
with the Voronezh Center for Disaster Medicine, were the Re-
gional Health Committee and the All-Russian Center for Dis-
aster Medicine "Zaschita" of the Ministry of Health of Russia.

From the very beginning of the regional Center establish-
ment, sanitary aviation was organically included in its com-
position — its use significantly reduced the time of arrival of
the specialists to the patient of the district hospital. For his
many years of work on the development of medical aviation
and his significant contribution to the formation of the Disaster
Medicine Service of the Voronezh region the chief doctor of
the Center L.I. Kochetov was awarded the honorary title
"Honored Doctor of the Russian Federation" in 1997 (Fig.3).

For a long time the main aircraft of the Center was An-2.
In 2012-2014 along with it the medium-range Pilatus PC-
12 air ambulance plane with resuscitation module on board
was used. During this period 130 sanitary flights were per-
formed, 154 patients were evacuated, including 68 children,
including 37 newborns. In 2015, a pilot project was
launched in the region to use a Eurocopter EC-135 ambu-
lance helicopter equipped with a life support system. Cur-
rently, the Center uses a new domestic-made Ansat heli-
copter with a medical module, equipped with various med-
ical equipment, including artificial lung ventilation (ALV),
oxygen cylinders, pulse oximeters, infusion pumps and oth-
er equipment necessary to transport resuscitation patients [7].

The Voronezh Regional Clinical Center for Disaster Med-
icine has about 50 doctors, including surgeons, intensive
care specialists, neurosurgeons, emergency physicians, trau-
ma surgeons and vascular surgeons. There are 4-5 teams of
specialists on duty round the clock: intensive care, general
surgery, neurosurgery and vascular surgery teams. If nec-
essary, trauma surgeons and thoracic surgeons are involved.

Рис. 2. Работа станции санитарной авиации
Fig. 2. The work of the air ambulance station
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The teams are in constant readiness to leave or fly out to the
district hospitals. If the patient's condition does not allow
his/her transportation, the doctors travel to conduct con-
sultations or perform surgical interventions on site.

In 2020, the Center specialists conducted 2,638 visits by
ambulance and 166 flights by Ansat ambulance helicopter
to district hospitals in the region. 1,467 remote consultations
were conducted: 630 telemedicine consultations and 837
telephone consultations [8]. Emergency consultative medical
aid was rendered to 4636 patients. The surgeons of the Cen-
ter operated on 390 patients in district hospitals and per-
formed 174 fibroendoscopic therapeutic and diagnostic
procedures. Resuscitation teams and ambulance crews evac-
uated 2,540 patients; in 65 cases, interregional medical
evacuations were performed, including 38 evacuations of
children, 25 of whom were under one year of age [9]. An
air ambulance was used to evacuate 161 patients, 97% of
them were evacuated within the first 24 hours of the call.
Medical specialists performed medical evacuation of pa-
tients with new coronavirus infection, including the use of EVI
[10, 11]. The Center for Disaster Medicine organized 849
telemedical consultations of COVID-19 patients on ventila-
tion, which were performed by medical specialists of the Fed-
eral Intensive Care Consultation Center. 45.1 liters of blood
products were delivered to district hospitals.

The Center has a training and methodological department
[12]. In 2020 its specialists taught the rules of first aid to more
than 200 road users, held 12 field events, of which 2 — in
the districts of the Voronezh region. Three training sessions
were held for the staff of the emergency medical teams.
Within the framework of implementation of the regional pro-
gram of providing medical organizations with ambulance ve-
hicles, the Center was equipped with 15 class "C" ambu-

Рис. 3. Кочетов Лев Иванович (1939 г.р.) – врач-организатор здра-
воохранения высшей квалификационной категории, Заслуженный врач
Российской Федерации 
Fig. 3. Kochetov Lev Ivanovich (born 1939) – doctor-organizer of public
health services of the highest qualification category, Honored doctor of the
Russian Federation

lances. At present, the Center's vehicle fleet includes almost
70% of ambulances with less than 5 years of service life.

In the beginning of 2021 the Voronezh Regional Clinical
Center for Disaster Medicine won the All-Russian contest "The
best territorial center for disaster medicine of the Ministry of
Health of the Russian Federation in 2020" (Fig.4). The main
evaluation criteria were: readiness to work in emergency sit-
uations; level of development of technologies of emergency
medical care and improvement of the regional structure of the
Center.

Рис. 4. Коллектив Воронежского областного клинического центра медицины катастроф. В центре – главный врач ЦМК А.Н.Артемов (2021)
Fig. 4. The staff of the Voronezh regional clinical center for disaster medicine. Head doctor of the center – A.N. Artemov (2021)
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APPLICATION OF KINESIOTAPING IN THE REHABILITATION OF EMPLOYEES OF POWER
STRUCTURES PARTICIPATED IN ELIMINATION OF EMERGENCY CONSEQUENCES
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1 State Research Center – Burnasyan Federal Medical Biophysical Center of Federal Medical Biological Agency,
Moscow, Russian Federation

Summary. The aim of the study was to determine the current evidence base for the effectiveness of kinesiotaping in
Russian EMERCOM employees suffering from osteoarthritis of knee joint.
Materials and research methods. The data of the Russian and foreign literature on the efficacy of the kinesiotaping
method in osteoarthritis were analyzed. The research was performed using electronic databases MEDLINE, Embase,
Scopus, Web of Science, eLIBRARY and PEDro for the period from 2007 till 2021. The following key words and their
combinations were used: kinesioteaping, knee joint, osteoarthritis, rehabilitation.
Study results and their analysis. More than 1,000 articles were found and analyzed as a result of the search. Seven
studies met the inclusion criteria.

Резюме. Цель исследования – определение современной доказательной базы, свидетельствующей об эффек-
тивности кинезиотейпирования (КТ) у сотрудников МЧС России, страдающих остеоартрозом коленного сустава. 
Материалы и методы исследования. Проанализированы данные отечественной и зарубежной литературы об
эффективности применения метода кинезиотейпирования при остеоартрозе. Поиск проводился с использо-
ванием электронных баз данных MEDLINE, Embase, Scopus, Web of Science, eLIBRARY и PEDro за период с 2007
по 2021 г. Для поиска использовались следующие ключевые слова и их сочетания: кинезиотейпирование, ко-
ленный сустав, остеоартроз, реабилитация.
Результаты исследования и их анализ. В результате поиска были найдены и проанализированы более 1 тыс. статей.
Семь исследований соответствовали критериям включения. 
Анализ результатов исследования позволил сделать следующие выводы:
1. Кинезиотейпирование можно считать апробированным методом уменьшения боли без каких-либо побочных
эффектов. 
2. Установлено положительное влияние КТ на проприорецепцию и диапазон движения в суставе. 
3. В то же время доказательная база положительного воздействия кинезиотейпирования как эффективного ин-
струмента реабилитации – неоднозначна, что говорит о необходимости проведения дальнейших исследований. 
4. Отсутствие стандартизации типа используемого кинезиотейпа, его адгезионных качеств, толщины, эла-
стичности, места наложения и продолжительности ношения затрудняют определение эффективности КТ у па-
циентов с остеоартрозом. 
5. Так как в большинстве исследований участвовали люди в возрасте до 30 лет, остается невыясненным,
влияет ли изменение текстуры и структуры кожи, связанное с возрастом, на воздействие КТ.
Ключевые слова: кинезиотейпирование, коленный сустав, остеоартроз, реабилитация, сотрудники силовых
структур, чрезвычайные ситуации
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Introduction
Russian Emergencies Ministry employees in the course of

their professional activities are subjected to significant phys-
ical and emotional stress. Events such as rescue operations,
elimination of the consequences of emergency situations of
natural and man-made character, require from the people in-
volved in them, the maximum physical strain for a long peri-
od of time.  At the same time, prolonged and unbalanced
load on the joints can cause the development of inflammatory
and dystrophic changes in the synovial membrane and car-
tilage tissues and lead to osteoarthritis (OA). Osteoarthritis is
a major cause of loss of function of the lower extremities and
is now considered a serious medical problem. According to
various data, the prevalence in the population of this form of
degenerative joint disease ranges from 15 to 40% [1]. Os-
teoarthritis ranks sixth among the causes of moderate to se-
vere disability. The main symptoms of OA include pain, mo-
tor disturbances, and proprioception disorders [2]. One of the
most frequent localizations of this disease is the knee joint.

Treatment methods for OA of the knee joint can be divid-
ed into three categories: drug therapy and invasive conser-
vative methods, surgical treatment, and rehabilitation. In
mild cases, drug therapy is used, the basis of which are anti-
inflammatory drugs from the group of nonsteroidal anti-in-
flammatory drugs -[3]. The main limitations of this method in-
clude the risk of complications from the gastrointestinal tract
(GIT) — bleeding, peptic ulcer, etc. [3]. Surgical treatment
includes intraarticular injections, endoscopic interventions
and joint endoprosthesis. The performance of these manip-
ulations is associated with a very significant risk of postop-
erative complications, which limits the use of surgical meth-
ods in general practice [4]. Based on the above, the most op-
timal treatment option for mild forms of osteoarthritis is the use
of various rehabilitation techniques. Methods of conserva-
tive non-medical therapy are relatively inexpensive and
widely used to improve the quality of life, extend the range
of motion, and reduce pain in patients with knee OA.

In clinical practice, chiropractic care, acupuncture, and

physical therapy are used for conservative treatment of pa-
tients with knee OA. Recently, the method of kinesiotaping
(KT) has become very popular [5]. Kinesiotaping increases
elasticity and strength of muscle tissue and improves propri-
oception in patients with various musculoskeletal disorders
[6]. Kinesiotapes are made mainly of cotton with stretch
fibers, which allows achieving elasticity similar to that of the
skin. Since the first practical application of KT in 1970, this
method has been successfully developed and improved.
Currently, there are various methods of kinesiotaping. The
"Lifting" method is based on the ability of KT to increase the
interstitial space and thereby improve blood circulation and
lymph circulation [7]. The "Pain control" method is based on
the reduction of pain intensity by stimulation of skin
mechanoreceptors. And finally, the method "Neurorelief" is
a stimulation of mechanoreceptors of the skin, causing pos-
itive changes in the nervous system.

The purpose of the study is to determine the current ev-
idence base for the effectiveness of kinesiotaping in the em-
ployees of the Ministry of Emergency Situations of Russia
who suffer from osteoarthritis of the knee joint.

Materials and methods of the study. Electronic data-
bases including MEDLINE, Embase, Scopus, Web of Sci-
ence, and Cochrane Review were searched for articles on
this topic using the following keywords: "kinesiotaping",
"knee joint", "osteoarthritis", "rehabilitation", published from
2007 to 2021. [7]. The materials of the published studies
were analyzed. Materials from articles were included in the
review if they met the following criteria:

1. The study examined the effect of KT on osteoarthritis of
the knee joint.

2. The study was original: systematic reviews and meta-
analyses were excluded.

3. No history of knee surgery among emergency respon-
ders.

Results of the study and their analysis. A database
search revealed 1062 articles. After reviewing all materials,
we identified 7 articles meeting the research search criteria

Контактная информация: 
Рылова Наталья Викторовна – докт. мед. наук, проф.;
заведующая лабораторией спортивной нутрициологии
Центра спортивной медицины и реабилитации ГНЦ ФМБЦ
им. А.И. Бурназяна ФМБА России
Адрес: Роcсия, 123098, Москва, ул. Живописная, д. 46, к. 8
Тел.: +7 (917) 397-33-93
E-mail: rilovanv@mail.ru

Contact information: 
Natal’ya V. Rylova –Prof.; Head of the Laboratory of Sports
Nutrition of the Center for Sports Medicine and Rehabilitation
of Burnasyan FMBC of FMBA of Russia
Address: 46, bldg. 8, Zhivopisnaya str., Moscow, 123098,
Russia
Phone: +7 (917) 397-33-93
E-mail: rilovanv@mail.ru

Analysis of the results of the study led to the following conclusions:
1. Kinesiotaping can be considered a proven method of pain reduction without any side effects.
2. A positive effect of kinesiotaping on proprioreception and range of motion in the joint has been established.
3. At the same time, the evidence base for positive effects of kinesiotaping as an effective rehabilitation tool is ambigu-
ous, which suggests the need for further research.
4. The lack of standardization of the type of kinesiotape used, its adhesive qualities, thickness, elasticity, place of appli-
cation and duration of wear make it difficult to determine the effectiveness of kinesiotaping in patients with osteoarthritis.
5. Since most studies have involved people under 30 years of age, it remains unclear whether age-related changes in
skin texture and structure affect the effects of kinesiotaping.
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and published in 2008-2021 that reported the effect of KT
on the course of knee osteoarthritis [8-14]. The authors of the
articles conducted randomized controlled trials. The sample
size in the studies was 22-61 people; the age range was 22-
70 years. In five studies, the authors reported the degree of
OA; in two studies, the degree of OA was not reported [8,
9]. Visual analog scales were used to assess pain severity.
Three studies reported the effect of KT in the long-term fol-
low-up period [10-12]. The rest evaluated the short-term ef-
fect of KT [8, 9, 13, 14].

All studies evaluated the effect of KT on pain. Six studies
reported that the use of KT leads to a decrease in pain in pa-
tients with OA [9-11, 13-15]. One study reported a positive
effect of KT on proprioception [9]. The results of two studies
showed that using KT increases the volume of active and pas-
sive movements [9, 10]. In one study, the assessment of
quadriceps torque showed that, compared with placebo, the
KT method significantly improved this index [13].

Stauffer et al. investigated resting pain after KT in patients
with knee OA. This type of pain does not seem to limit the
function of the patient's limb, but creates significant discom-
fort. The use of KT significantly reduced the severity of this
type of pain [16]. In contrast, a study performed by Cho et
al. showed that there was no significant difference in pain in
patients in the KT and placebo groups during rest. At the
same time, there was shown a significant reduction in pain
after walking in the KT group [9]. The results of a study per-
formed by Aytar et al. showed that the use of KT in patients
with patellofemoral pain syndrome (PFBS) is not effective in
reducing pain after walking [8]. Kaya Mutlu E. et al. used KT
in patients with OA 3 times within a month [10]. The results
showed a decrease in pain syndrome at rest and during
walking compared to the group without KT.

In a study by Cho et al., the range of active range of mo-
tion amplitude was significantly increased in the KT group [9].
Previous studies have also shown that joint mobility can im-
prove after the use of KT [17]. In a study by Cho et al., the use
of KT not only reduced pain when walking, but also effectively
improved proprioception when measured at three angles.
Similar results in terms of improved proprioception were ob-
tained in a study by Shakoor et al. which used KT in combi-
nation with a set of physical exercises for 8 weeks [12].

In 2014. Anandkumar et al. determined the effectiveness
of KT by isokinetic torque of the quadriceps muscle in pa-
tients with OA [13]. Their results confirmed the positive ef-
fect of KT on reducing pain and improving quadriceps mus-
cle strength. In 2015. Kocyigit et al. proved using visual
analog scale (VAS) a positive effect of KT on pain level [15].
The authors also showed a significant improvement of the
Nottingham health profile in the experimental group that re-
ceived KT therapy.

In 2016. Kaya Mutlu et al. divided 42 patients into 2
groups. Kinesiotape was applied in 3 stages to the quadri-
ceps muscle and hamstring area [10]. The intervals be-
tween each KT application were 3-4 days. Compared with
the control group, patients in the study group showed a sig-
nificant decrease in pain according to VAS and walking
task scores. The group of patients with KT after a one-month

follow-up period showed an increase in the volume of ac-
tive movements in the knee joint. However, the authors found
no significant differences between the two groups in the as-
sessment of muscle strength.  This study showed that, com-
pared with the control group, the effect of KT scanning can
reduce pain in walking and flexion of the knee joint in a short-
term manner in patients in the observation group.

In 2018, ���t et al. included 61 women in the study [11].
All patients were divided into 2 groups. Patients in both
groups received: myostimulation — for 30 min; heating — for
30 min; ultraphonophoresis — for 10 min a day 5 days a
week for three weeks. In addition, in one group (31 patients)
the KT method and physical exercises were used. In the
group with KT there was a significant decrease of pain ac-
cording to VAS within the first month after treatment. The KT
group also had a significant reduction in pain on the West-
ern Ontario McMaster Universities OA Index (WOMAC)
and the overall WOMAC score after treatment compared to
the group that did not receive KT. In both groups the peak
torque measured in the quadriceps muscle increased signif-
icantly after treatment. Thus, the use of KT in women with knee
OA appears to be effective in reducing the severity of pain
and increasing physical capacity [11].

Castrogiovanni et al. investigated the effect of exercise and
KT on the degree of physical limitation in patients with knee
OA [14]. A total of 57 participants took part in the study. The
patients were randomly divided into 3 groups. Group 1 pa-
tients performed a complex of exercises; Group 2 patients
performed a complex of exercises with application of kine-
siotape with tension; Group 3 patients performed a complex
of exercises with application of KT without tension. The study
showed that the patients who received KT and exercised
needed less analgesics for at least four months. According
to the authors of the study, knee KT in combination with mod-
erate physical activity is an effective way to overcome pain
and motor limitations in patients with knee OA [14].

A 2018 meta-analysis by Lu et al. studied the effect of ki-
nesiotaping on pain intensity and physical activity levels in
patients with knee OA. The results of the analysis showed that
308 patients who were included in the study and received
the KT method showed a significant improvement in pain
scores by VAS, WOMAC index and range of motion [18].

Conclusion
1. Kinesiotaping can be considered a proven method of

pain reduction without any side effects.
2. A positive effect of KT on proprioception and range of

motion in the joint has been established.
3. At the same time, the evidence base for positive effects

of kinesiotaping as an effective rehabilitation tool is am-
biguous, which suggests the need for further research.

4. The lack of standardization of the type of the kinesio-
tape used, its adhesive qualities, thickness, elasticity, place
of application and duration of wearing the KT makes it dif-
ficult to determine the effectiveness of KT in patients with os-
teoarthritis.

5. Because most of the studies involved people under 30
years of age, it is unclear whether age-related changes in
skin texture and structure affect the effects of KT.



Disaster Medicine No. 3•202250

Материал поступил в редакцию 02.06.22; статья принята после рецензирования 05.08.22; статья принята к публикации 23.09.22
The material was received 02.06.22; the article after peer review procedure 05.08.22; the Editorial Board accepted the article for publication 23.09.22

1. White P.H., Waterman M. Making Osteoarthritis a Public Health Pri-
ority: Several Initiatives are Placing this Chronic Illness on the National
Agenda. Orthop. Nurs. 2012;31:92–97.

2. Burks K. Health Concerns of Men With Osteoarthritis of the Knee. Or-
thop. Nurs. 2002;21:28–34.

3. Shariat A., Najafabadi M.G., Ansari N.N., et al. The Effects of Cy-
cling with and Without Functional Electrical Stimulation on Lower Limb
Dysfunction in Patients Post-Stroke: a Systematic Review with Meta-Analy-
sis. Neuro. Rehabilitation. 2019;44:389–412.

4. Chang R.W., Falconer J., Stulberg S.D., et al. A Randomized, Con-
trolled Trial of Arthroscopic Surgery Versus Closed-Needle Joint Lavage for
Patients With Osteoarthritis of the Knee. Arthritis Rheum.
1993;36:289–296.

5. Sawitzke A.D., Shi H., Finco M.F., et al. Clinical Efficacy and Safety
of Glucosamine, Chondroitin Sulphate, their Combination, Celecoxib or
Placebo Taken to Treat Osteoarthritis of the Knee: 2-Year Results from
GAIT. Ann. Rheum. Dis. 2010;69:1459–1464.

6. Akbaş E., Atay A.O., Yüksel I. The Effects of Additional Kinesio Tap-
ing over Exercise in the Treatment of Patellofemoral Pain Syndrome. Acta.
Orthop. Traumatol Turc. 2011;45:335–341.

7. Campolo M., Babu J., Dmochowska K., et al. A Comparison of Two
Taping Techniques (Kinesio and Mcconnell) and their Effect on Anterior Knee
Pain During Functional Activities. Int. J. Sports Phys. Ther. 2013;8:105–110.

8. Aytar A., Ozunlu N., Surenkok O., et al. Initial Effects of Kinesior Tap-
ing in Patients with Patellofemoral Pain Syndrome: A randomized, double-
blind study. Isokinet Exerc. Sci. 2011;19:135–142.

9. Cho H.Y., Kim E.H., Kim J., et al. Kinesio Taping Improves Pain, Range
of Motion, and Proprioception in Older Patients with Knee Osteoarthritis:
a Randomized Controlled Trial. Am. J. Phys. Med. Rehabil.
2015;94:192–200.

10. Kaya Mutlu E., Mustafaoglu R., Birinci T., et al. Does Kinesio Tap-
ing of the Knee Improve Pain and Functionality in Patients with Knee Os-

teoarthritis?: a Randomized Controlled Clinical Trial. Am. J. Phys. Med. Re-
habil. 2017;96:25–33.

11. Öğüt H., Güler H., Yildizgören M.T., et al. Does Kinesiology Tap-
ing Improve Muscle Strength and Function in Knee Osteoarthritis? A Single-
Blind, Randomized and Controlled Study. Arch. Rheumatol.
2018;33:335–343.

12. Shakoor N., Furmanov S., Nelson D.E., et al. Pain and its Relation-
ship with Muscle Strength and Proprioception in Knee OA: Results of an 8-
week Home Exercise Pilot Study. J. Musculoskelet Neuronal Interact.
2008;8:35–42.

13. Anandkumar S., Sudarshan S., Nagpal P. Efficacy of Kinesio Tap-
ing on Isokinetic Quadriceps Torque in Knee Osteoarthritis: a Double
Blinded Randomized Controlled Study. Physiother Theory. Pract.
2014;30:375–383.

14. Castrogiovanni P., Di Giunta A., Guglielmino C., et al. The Effects of
Exercise and Kinesio Tape on Physical Limitations in Patients with Knee Os-
teoarthritis. J. Func. Morph. Kinesio. 2016;1:355–368.

15. Kocyigit F., Turkmen M.B., Acar M., et al. Kinesio Taping or Sham
Taping in Knee Osteoarthritis? A Randomized, Double-Blind, Sham-Con-
trolled Trial. Complement Ther. Clin. Pract. 2015;21:262–267.

16. Stauffer M.E., Taylor S.D., Watson D.J., et al. Definition of Nonre-
sponse to Analgesic Treatment of Arthritic Pain: an Analytical Literature Re-
view of the Smallest Detectable Difference, the Minimal Detectable Change,
and the Minimal Clinically Important Difference on the Pain Visual Analog
Scale. Int. J. Inflam. 2011;2011:231926.

17. González-Iglesias J., Fernández-de-Las-Peñas C., Cleland J.A., et
al. Short-Term Effects of Cervical Kinesio Taping on Pain and Cervical
Range of Motion in Patients with Acute Whiplash Injury: a Randomized Clin-
ical Trial. J. Orthop. Sports. Phys. Ther. 2009;39:515–521.

18. Lu Z., Li X., Chen R., et al. Kinesio Taping Improves Pain and Func-
tion in Patients with Knee Osteoarthritis: a Meta-Analysis of Randomized
Controlled Trials. Int. J. Surg. 2018;59:27-35.

СПИСОК ИСТОЧНИКОВ / REFERENCES



Медицина катастроф №3•2022 51

ACTUAL  PROBLEMS  OF  MEDICAL  EVACUATION
АКТУАЛЬНЫЕ  ПРОБЛЕМЫ  МЕДИЦИНСКОЙ  ЭВАКУАЦИИ

https://doi.org/10.33266/2070-1004-2022-3-51-54 Оригинальная статья
УДК 614.2:614.88 © ФМБЦ им.А.И.Бурназяна

РЕЗУЛЬТАТЫ ИСПОЛЬЗОВАНИЯ ПРАКТИЧЕСКИХ РЕКОМЕНДАЦИЙ ПО ОРГАНИЗАЦИИ
ВНУТРЕННЕГО КОНТРОЛЯ КАЧЕСТВА И БЕЗОПАСНОСТИ МЕДИЦИНСКОЙ

ДЕЯТЕЛЬНОСТИ ВНЕ МЕДИЦИНСКОЙ ОРГАНИЗАЦИИ 

С.Ф.Гончаров1,2, Н.Н.Баранова1,2, С.А.Купцов3

1 ФГБУ «ГНЦ - Федеральный медицинский биофизический центр им. А.И.Бурназяна» ФМБА России,
Москва, Россия
2 ФГБОУ ДПО «Российская медицинская академия непрерывного профессионального образования»
Минздрава России, Москва, Россия 
3 ФГКУЗ «Главный военный клинический госпиталь войск Национальной гвардии Российской Федерации»,
г.Балашиха, Московская область, Россия

https://doi.org/10.33266/2070-1004-2022-3-51-54 Original article
UDC 614.2:614.88 © Burnasyan FMBC FMBA

RESULTS OF THE USE OF PRACTICAL RECOMMENDATIONS ON THE ORGANIZATION 
OF INTERNAL QUALITY CONTROL AND SAFETY OF MEDICAL ACTIVITY 

OUTSIDE A MEDICAL ORGANIZATION

Goncharov1,2, N.N.Baranova1,2, S.A.Kuptsov3

1 State Research Center – Burnasyan Federal Medical Biophysical Center of Federal Medical Biological Agency,
Moscow, Russian Federation
2 Russian Medical Academy of Continuous Professional Education, the Ministry of Health of the Russian Federation,
Moscow, Russian Federation
3 Hospital of the National Guard Troops of the Russian Federation, Balashikha, Moscow Region, Russian Federation

Резюме. Цель исследования – оценить результаты практического применения критериев контроля качества и
безопасности медицинской деятельности при оказании скорой, в том числе скорой специализированной,
медицинской помощи (СМП) и проведении медицинской эвакуации. 
Материалы и методы исследования. Проанализированы результаты лечения 763 пациентов, поступивших в
госпиталь по неотложным показаниям в период с сентября 2021 г. по сентябрь 2022 г. На основании меди-
цинских документов (историй болезни) изучалась работа общепрофильных врачебных бригад госпиталя по
оказанию скорой медицинской помощи: 451 пациенту медицинская помощь была оказана в режиме повсе-
дневной деятельности; 312 – в режиме чрезвычайной ситуации (ЧС).
При проведении исследования использовались методы экспертной оценки и сравнительного анализа. В каче-
стве экспертов были привлечены 30 врачей, имевших высшую врачебную категорию по специальности «орга-
низация  здравоохранения и общественное здоровье» и стаж работы не менее 5 лет. 
С целью проверки достаточности критериев (показателей) контроля качества оказания медицинской помощи
авторами была разработана специальная анкета, в которой экспертам предлагалось оценить по 10-балльной
шкале значимость каждого показателя и их достаточность для полного описания всех возможных клинических
ситуаций. Результаты анкетирования оценивали с помощью статистического анализа с использованием воз-
можностей таблиц Microsoft Excel.
Результаты исследования и их анализ. Результаты исследования показали, что наиболее значимым критерием
контроля качества выездных форм работ в догоспитальном и госпитальном периодах является своевремен-
ность проведения медицинской эвакуации. Они также показали необходимость включения дополнительных
показателей для оценки пациентов с особо опасными инфекциями в Предложения (практические рекоменда-
ции) по организации внутреннего контроля качества и безопасности медицинской деятельности вне медицин-
ской организации.
Ключевые слова: выездные формы работы, контроль качества и безопасности медицинской деятельности,
медицинская деятельность вне медицинской организации, медицинская эвакуация, скорая медицинская
помощь, скорая специализированная медицинская помощь
Конфликт интересов. Авторы статьи подтверждают отсутствие конфликта интересов
Для цитирования: Гончаров С.Ф., Баранова Н.Н., Купцов С.А. Результаты использования практических реко-
мендаций по организации внутреннего контроля качества и безопасности медицинской деятельности вне
медицинской организации // Медицина катастроф. 2022. №3. С. 51-54. https://doi.org/10.33266/2070-
1004-2022-3-51-54



Disaster Medicine No. 3•202252

Introduction
In the world practice of health care the concept of "qual-

ity" is complemented by the concept of "safety of medical ac-
tivity". This process is reflected in the technical reports of the
World Health Organization (WHO) on key problems in the
area of the safety of medical care, the introduction of inter-
national standards ISO 9000 series "Quality Management
Systems" in the field of health care, etc.

Obligatory application of clinical recommendations and
empowerment of the Russian Ministry of Health to establish
requirements for organization and implementation of inter-
nal control of quality and safety of medical activities are reg-
ulated by the Federal Law "On Fundamentals of Health Care
in the Russian Federation" from November 21, 2011
№323-FZ [1].

When implementing the requirements of Order No. 785n
of the Russian Ministry of Health "On Approval of Require-
ments for Organizing and Conducting Internal Control of Qual-
ity and Safety of Medical Activity" dated July 31, 2020, both
practicing physicians and heads of medical organizations face
difficulties when controlling the quality and safety of emer-
gency medical care — EMC [2].

New approaches to the formation and functioning of the
system of internal quality and safety control in medical treat-

ment organizations were approved in the Practical Recom-
mendations on the organization of internal control of the qual-
ity and safety of medical activity outside a medical organi-
zation (hereinafter — Recommendations) in 2021. [3 ].

The outreach forms of work defined by these Recommen-
dations include: provision of emergency, including special-
ized emergency, medical care outside the hospital; medical
evacuation by various types of transport; work of emergency
response teams, mobile medical units, field hospitals, route
medical stations, evacuation receptions (near-airport, near-
rail) in the emergency zone 1 [4].

These normative legal documents do not reflect all the fea-
tures of internal control of quality and safety of medical ac-
tivity outside a medical organization, which requires further
comprehensive study.

The aim of the study is to assess the results of the practi-
cal application of the criteria of quality and safety control of
medical activity in the provision of emergency, including spe-
cialized emergency, medical care and medical evacuation.

1 On Approval of the Procedure for Providing Emergency, including Spe-
cialized Emergency Medical Care: Order of the Ministry of Health of Rus-
sia of June 20, 2013 No. 388n
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Summary. The aim of the study was to assess the results of application of the criteria for controlling the quality and
safety of medical activity in the provision of emergency, including specialized emergency, medical care and medical
evacuation.
Materials and research methods. The results of treatment of 763 emergency patients admitted to the hospital from
September 2021 to September 2022 were analyzed. The work of general medical teams of the hospital in render-
ing emergency medical aid was studied based on medical documents (case histories): 451 patients received med-
ical care during routine activities; 312 patients received medical care within an emergency situation.
During the study, methods of expert review and comparative analysis were used. Thirty physicians with the highest
medical category in the specialty "organization of health care and public health" and with work experience of not
less than 5 years were involved as experts.
In order to check sufficiency of criteria for quality control of medical care, the authors developed a special question-
naire, in which experts were asked to assess on a 10-point scale the significance of each indicator and their suffi-
ciency for a complete description of all possible clinical situations.
The results were assessed by statistical analysis using the capabilities of Microsoft Excel tables.
Study results and their analysis. The results of the study showed that the most significant criterion of quality control of
field forms of work in pre-hospital and hospital periods is the timeliness of medical evacuation, as well as the need to
include additional indicators to assess patients with especially dangerous infections in the practical recommendations
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Materials and methods. There were analyzed the results
of treatment of 763 patients admitted to the hospital on emer-
gency indications from September 2021 till September 2022.
The work of general medical teams of the hospital in rendering
emergency medical aid was studied based on medical doc-
uments (case histories): 451 patients received medical care
during routine activities; 312 patients received medical care
during emergencies.

In the course of the study, methods of expert evaluation and
comparative analysis were used. The experts were 30
physicians, who had the highest medical category in the spe-
cialty "organization of health care and public health" and work
experience of not less than 5 years. The work of medical teams
at the stage of providing medical care outside the medical
organization and at the stage of the patient's stay in the ad-
mission department of the hospital was evaluated.

In order to check the sufficiency of criteria (indicators) of
quality control of medical care, specified in the Recom-
mendations, the authors developed a special questionnaire,
in which experts were asked to assess on a 10-point scale
the significance of each indicator and their sufficiency for a
complete description of all possible clinical situations, which
the expert encounters when assessing the quality and safe-
ty of medical activity. On this scale: more than 8 points - im-
portant; 4 to 8 - very important; 1 to 4 - not important; 0 to
1 point - not important. The experts' opinions were evaluat-
ed at each of the two stages of the study.

The data were evaluated by statistical analysis using the
capabilities of Microsoft Excel tables.

Results of the study and their analysis. The analysis of
the results of the significance of the criteria for assessing the
performance of medical teams under conditions of daily ac-
tivities and in emergency conditions in the pre-hospital pe-
riod is presented in Table 1.

The analysis of the results of significance of the criteria for
assessing the performance of medical teams under conditions
of daily activities in the hospital period is presented in Table 2.

It was determined that the most significant criterion of qual-
ity control of medical evacuations both in pre-hospital and
hospital conditions is the timeliness of medical evacuation.

Discussion
In modern scientific medical literature there are sporadic

works devoted to the issues of quality control and safety of
medical activity outside a medical organization, which is as-
sociated with the inclusion of this concept in the Federal Law
of November 21, 2011 №323-FZ only in 2018. Our study
has shown that the criteria proposed in the Recommendations
are important for an objective assessment of the quality of med-
ical care provided to patients both outside the medical or-
ganization and in the hospital period.

However, the criteria specified in the Recommendations do
not take into account the situations arising when patients with
suspected particularly dangerous infections appear, in-
cluding in the mode of emergency. Indicators for assessing
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the quality and safety of medical activities in this case have
not been developed so far [5, 6]. The pandemic of a new
coronavirus infection COVID-19, considered to be a par-
ticularly dangerous infection, has convincingly demonstrat-
ed the necessity of development and specification of both treat-
ment-diagnostic and evacuation measures, and improvement
of medical care quality assessment in this pathology. In this
connection the authors proposed new indicators, not included
in the Recommendations, for patients with particularly dan-
gerous infections, presented in Table 3.

Conclusion
Analysis of the results of the practical application of the cri-

teria for quality control and safety of medical activity in the
provision of emergency, including specialized emergency,
medical care and medical evacuation showed the need to
include additional indicators to assess patients with partic-
ularly dangerous infections in the Recommendations on the
organization of internal quality control and safety of medical
activity outside the medical organization.
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Moscow, Russian Federation

Summary. The aim of the study was to determine the optimal types of respiratory support for acute respiratory failure in
patients with severe trauma during medical evacuation by light-class helicopters.
Materials and research methods. The materials of the study are the data on the performance of respiratory support in
patients with various types of trauma and acute respiratory failure for 2016-2021, contained in the automated infor-
mation-analytical system "Disaster Medicine of Moscow" of the State Budget Institution "Moscow Territorial Scientific and
Practical Center for Disaster Medicine of the Moscow City Health Department".
When performing the study, historical, statistical and analytical methods were used.
Study results and their analysis. The results of the analysis showed:
- proportion of victims with various traumas received in the emergency situations in Moscow constitutes 31,9% of all san-
itary losses in emergencies. Of them 12.9% were in an extremely severe and serious condition, including 1.1% who
needed artificial lung ventilation and tracheal intubation;
- severe acute respiratory distress requiring ventilation and tracheal intubation was caused in 49.7% of cases by poly-
trauma, in 38.4 cases — by isolated trauma, in 8.7 cases — by thermal trauma, and in 3.2% of cases — by combined
trauma.

Резюме. Цель исследования – определить оптимальные виды респираторной поддержки при острой дыхатель-
ной недостаточности (ОДН) у пострадавших с тяжелыми травмами при проведении медицинской эвакуации
вертолетами легкого класса.
Материалы и методы исследования. Материалы исследования – данные о выполнении респираторной под-
держки у пациентов с различными видами травм и ОДН за 2016–2021 гг., содержащиеся в автоматизиро-
ванной информационно-аналитической системе «Медицина катастроф города Москвы» ГБУЗ г.Москвы осо-
бого типа «Московский территориальный научно-практический центр медицины катастроф (ЦЭМП)
Департамента здравоохранения города Москвы» (далее – ЦЭМП). 
При выполнении исследования применялись исторический, статистический и аналитический методы.
Результаты исследования и их анализ. Результаты анализа показали:
• доля пострадавших с различными травмами, полученными в чрезвычайных ситуациях (ЧС) на территории
г.Москвы, составляет 31,9% всех санитарных потерь в ЧС. Из них 12,9% находились в крайне тяжелом и тяже-
лом состоянии, в том числе 1,1% нуждались в выполнении искусственной вентиляции легких (ИВЛ) и интубации
трахеи;  
• тяжелая форма ОДН, требующая выполнения ИВЛ и интубации трахеи, была вызвана: в 49,7% случаев –
политравмой; в 38,4 – изолированной травмой; в 8,7 – термической травмой и в 3,2% случаев –  комбини-
рованной травмой. 
Определены показания и особенности проведения ИВЛ с интубацией трахеи у пострадавших с различными
травмами, подлежащих медицинской эвакуации санитарным вертолетом легкого класса.
Ключевые слова: авиамедицинские бригады, вертолеты легкого класса, искусственная вентиляция легких,
пострадавшие с тяжелыми травмами, респираторная поддержка, санитарно-авиационная эвакуация
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торной поддержки у пострадавших с тяжелыми травмами в ходе проведения санитарно-авиационной эва-
куации вертолетами  легкого класса // Медицина катастроф. 2022. №3. С. 55-59.
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Introduction
Respiratory support (RS) in pre-hospital period is an im-

portant element of the complex treatment of patients with se-
vere acute respiratory failure (ARF) of various etiologies in-
cluding those caused by trauma [1-3].

Management of external respiratory function is the most im-
portant component of out-of-hospital resuscitation [4, 5]. How-
ever, the topic of RS as one of the components of intensive
care carried out at the scene and during medical evacuation
has not been sufficiently studied yet and many issues remain
debatable.  

The role of the doctor at this stage is extremely important,
but often due to a number of unfavorable circumstances he
has to act in extremely difficult conditions [6, 7].

In severe forms of ARF, tracheal intubation is the "gold stan-
dard" in emergency airway prosthetics, providing a reliable
achievement of positive effect — alternative methods are shown
mainly when intubation is impossible [8, 9].

Tracheal intubation provides airway patency and prevention
of aspiration complications [10, 11].

It has been noted in many studies that high quality med-
ical care should be provided to patients and injured people
without delay. Its early start, adequate assessment of the sever-
ity of the patient's condition and reduction of the time of pri-
mary medical care can improve the prognosis [12-14].

Domestic and foreign experience in the use of air ambu-
lance indicates a number of its advantages: rapid delivery
of qualified specialists to patients, timely air ambulance evac-
uation of patients and injured people, provision of medical
assistance en route [15-19].

The results of the work of the aviation medical teams
(AMT) of the Moscow Territorial Scientific-Practical Cen-
ter for Disaster Medicine (Emergency Medical Care
Center) of the Moscow City Health Department (hereinafter
referred to as EMCC) testify to the advantage of using a
light-class ambulance helicopter in megalopolitan con-
ditions [20, 21].

An air ambulance helicopter has a qualified doctor and
a paramedic on board; it is equipped with modern medical
equipment, which makes it possible to deliver an anesthesi-
ology and intensive care unit to the scene, to begin provid-
ing primary medical and sanitary care in the pre-hospital pe-

riod, and to successfully perform emergency medical evac-
uation of patients [22, 23].

These advantages of the use of air ambulance reduce the
vital signs for medical evacuation to the nearest hospital to
cases of massive, as a rule — intracavitary, bleeding that can-
not be stopped outside the operating room, increase the pro-
file of medical evacuation and, ultimately, the quality of med-
ical care in the hospital period.

At the same time successful performance of artificial lung
ventilation (ALV) in patients with various traumas accompa-
nied by severe ARF required a differentiated approach to the
choice of the method of airway patency and respiratory sup-
port regime taking into account the type and nature of injury,
and that was the reason for presenting the results of the pres-
ent study.

The aim of the study was to determine the optimal types
of respiratory support for acute respiratory failure in patients
with various traumas during medical evacuation by light class
helicopters.

Materials and Methods. The study used data on the per-
formance in 2016-2021. ALV and tracheal intubation by AMT
specialists of light class helicopter during their provision of
emergency medical care (EMC) to victims with severe acute
respiratory failure as a result of various traumas.

Historical, statistical, and analytical methods were used in
performing the study.

Results of the study and their analysis. Analysis of the
specified data contained in the automated information-ana-
lytical system "Disaster Medicine of Moscow" showed that over
the past 6 years (2016-2021) sanitary losses in emergency
(ES) and non-emergency (non-standard) situations amounted
to 70,217 people. The proportion of injured victims with injuries
was 31.9%, of whom 12.9% were in extremely severe and se-
vere condition; 1.1% needed ventilation and tracheal intubation.

The data on the severity of the condition of trauma victims
in 2016-2021 are presented in the table.

They show that over the past 6 years there has been an in-
creasing trend in the number of victims who were in an ex-
tremely severe and serious condition as a result of severe trau-
ma, including those in need of ALV and tracheal intubation:
if in 2016 there were 390 such victims, then in 2021 their
number was 617 people, i.e. increased by 1.6 times.
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The results of treatment of severe trauma largely depend
on the effectiveness of emergency medical care in the pre-
hospital period. As it follows from domestic and foreign stud-
ies, the duration of transportation also affects the outcome
of treatment of patients with severe traumatic brain injury (TBI),
penetrating chest or abdomen wounds, and unstable he-
modynamics and should not exceed 20-30 min. Domestic
and foreign authors note that helicopter ambulance servic-
es have advantages over ground transportation in severe trau-
ma, but air ambulance evacuation should be performed tak-
ing into account local conditions and specifics of trauma sys-
tem resource distribution.

The use of AMTs makes it possible to start providing pri-
mary medical care in the pre-hospital period, increasing the
profile of hospitalization and, as a result, optimizing the pro-
vision of medical care in the pre-hospital period.

The long-term experience of the work of the aeromedical
teams of the Center for Emergency Medical Care shows that
in the conditions of a megalopolis with the unforeseen
course of an emergency, traffic congestion on the roads and
obstructed traffic, the use of an ambulance helicopter with
qualified specialists of AMT on board, equipped with mod-
ern medical equipment, allows to successfully perform
emergency medical evacuations of the injured [20].

It is extremely difficult to perform intubation in the cabin of
a light-class air ambulance helicopter. However, the per-
formance of ALV with tracheal intubation is a life-saving ma-
nipulation, which cannot be delayed.

The distribution by type of injury to victims who were giv-
en ventilation during medical evacuation by light-class am-
bulance helicopter in 2016-2021 is shown in the figure.

All light-class ambulance helicopter AMTs are equipped
with the following ventilators: "Medumat Standard A",

"Medumat Transport" ("Weinmann Emergency", Germany);
"Oxylog 2000", "Oxylog 3000+" ("Draeger", Germany);
"Rulmonetic LTV-1200" (Sage Fusion, USA); Ambu bags for
manual ventilations. In one case, AMT specialists used
"Stephan 120 Mobil", which allows adequate invasive res-
piratory support for newborns with body weight <5 kg.

In addition, AMT physicians had at their disposal the tools
necessary to perform tracheal intubation and noninvasive ven-
tilatory support (nALV). The oxygen supply in 2 and 5 L cylin-
ders was sufficient to provide respiratory support.

Discussion
One of the peculiarities, which influenced the determina-

tion of tactics in trauma patients, is the necessity to take into
account the general medical situation in mass admissions. In
these cases, the provision of medical assistance began with
medical triage of the injured, which for AMT specialists was
mainly to determine the indications for medical helicopter evac-
uation and identify victims in need of emergency medical care
and medical evacuation in the first place — a light-class hel-
icopter can take on board not more than two heavy victims

Рисунок. Распределение по видам травм пострадавших, эвакуиро-
ванных санитарным вертолетом легкого класса, %
Figure. Types of injuries in victims evacuated by a light-class ambulance
helicopter, %
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at a time. This took into account not only the severity of the
patient's condition at the time of the initial examination, but
also the predicted tendency for deterioration even against
a background of relative apparent well-being.

No invasive methods were used at the triage stage. All ther-
apeutic measures involving complex manipulations and in-
dividual approach to the patient were performed after
transferring him to the ambulance/emergency medical care
team, emergency response team or AMT.

The duration of this phase should not exceed a few min-
utes, except in cases of widening of the lesion and pro-
longed evacuation of victims from the lesion, for example,
in a collapse.

At the next stage of emergency medical aid, when the vic-
tims were handed over to the medical teams, the help was
rendered, if possible, taking into account the individual fea-
tures of the victim and — necessarily — taking into account
the conditions of further transportation. In the practice of AMT
we mainly followed the tactics of preparing the victims for trans-
portation in the maximum volume and in the shortest possi-
ble time before their delivery on board. The preference for
such tactics was due to the limited space in the aircraft cab-
in, making it difficult to safely perform such manipulations as
reliable venous access, tracheal intubation and pleural
puncture. For the same reason, we adhered to the concept
of expanding the indications for early initiation of respiratory
support, including invasive one.

In case of moderate or stably severe condition without con-
sciousness impairment, with stable systemic hemodynamics,
without pronounced ALS and a tendency to deterioration in
the near future, noninvasive method was preferred.  

All trauma victims without unconsciousness at the time of
examination and with multiple skeletal injuries received
oxygen insufflation up to 10 L/min; if the effect of oxygen ther-
apy was insufficient, the next step was continuous positive air-
way pressure (CPAP) or tracheal intubation and transfer to
invasive ALV.  

Indications for invasive respiratory support in the prehos-
pital period were:

- progressive depression of consciousness;
- progressive bradypnoea, tachypnoea, or obstructive

breathing disorders;
- psychomotor agitation not controlled by analgesia and

subhypnotic doses of benzodiazepines;
- seizure syndrome;
- instability of hemodynamics — in this case, attention was

paid not only to the figures of arterial pressure (BP), but also
to the increase of tachycardia or, on the contrary, to the ten-
dency to bradycardia;

- dynamic desaturation, resistant to oxygen insufflation.
The following were considered as absolute indications for

invasive ALV: depression of consciousness to coma; tachyp-
nea from 35/min; bradypnea up to 10/min; systolic BP <70
mm Hg with no effect from infusion therapy; SpO2 <90%
against O2 insufflation.  

Due to the aforementioned expansion of indications for pre-
ventive transfer to invasive ventilatory ventilation, our expe-
rience with the use of nALV in AMTs practice in trauma — in
contrast to the similar experience of EMCC emergency re-
sponse teams in somatic pathology, especially during the
Covid-19 pandemic — is small — 2 cases of thoracic injury
with chest contusion and suspected cardiac contusion from
a traffic accident (RTA) with a favorable outcome. In both cas-
es, a sparing regimen was used: Pinsp = 6-8 cm H2O; PEEP =
5-6 cm H2O, FiO2 = 40%. The condition of the victims at the
time of admission to the hospital was considered to be stably
severe; no disorders of consciousness and systemic hemody-
namics, gross respiratory disorders, cardiac rhythm and con-
duction disorders, desaturation below 93% — were noted.

During invasive ALV preference was given to sparing modes
with preservation of spontaneous breathing; SIMV, P-SIMV;
respiratory volume (RV) — 7-9 ml/kg of patient body
weight; respiratory rate (RR) — 14-16/min in adult victims;
PEEP — 5-6 cm H2O; FiO2=40-60%. For skeletal trauma,
cervical spine trauma, volume-controlled ALV was general-
ly sufficient to safely transport the casualty to the hospital; while
patients with cervical trauma were better able to tolerate high-
er, up to 10-12 ml/kg, PEEP at lower (up to 12/min) res-
piratory rate. For patients with TBI and severe thoracic trau-
ma, pressure-controlled ventilation was preferable; at the same
time, we aimed for PEEP not to exceed 6-7 mm H2O, Ppeak
— 30 cm H2O. Due to time deficit in the prehospital period,
patient synchronization with the machine required deep se-
dation and analgesia. In case of insufficient effect of ALV in
a given mode the ventilator parameters were selected indi-
vidually; in addition, if necessary, additional measures
were taken — drainage of pleural cavity in tension pneu-
mothorax, deepening of sedation, muscle relaxation with trans-
fer to forced modes of ALV. In all cases of invasive ALV sa-
nation of the upper airway was carried out.

Conclusion
1. In patients with various types of trauma and acute res-

piratory failure, polytrauma predominated among nosological
forms.

2. The choice of type and mode of respiratory support and
of method of ensuring airway patency in patients with
acute respiratory failure evacuated by a light-class ambulance
helicopter requires a differentiated approach to the choice
of method from the AMT doctors.

3. In AMT practice, when providing emergency medical
care to critically injured patients using light class helicopters,
the tactics of preventive transfer of patients to invasive ven-
tilation is justified. At the same time, it is preferable to perform
ventilation with preservation of spontaneous breathing and
pressure control, which requires adequate analgesia and pre-
vention of cardiodepressive and arrhythmogenic effects of
tracheal intubation.

4. The use of non-invasive ventilation in the practice of AMT
requires further study and development.
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Summary. The aim of the study is to substantiate the necessity of a set of measures to improve medical care to the victims of road traf-
fic accidents on federal highways in Russian regions with low population density on the basis of the developed system of medical care
provision.
Materials and research methods. Using the method of organizational experiment, we carried out the scientific substantiation and devel-
opment of measures the implementation of which will improve the efficiency of first aid and medical care to the victims of road accidents on
the federal highways in the regions of the Russian Federation with low population density.

Резюме. Цель исследования – на основе разработанной системы организации оказания медицинской помощи пострадав-
шим в дорожно-транспортных происшествиях (ДТП) на федеральных автодорогах (ФАД) в регионах России с низкой
плотностью населения, обосновать необходимость проведения комплекса мероприятий по совершенствованию оказания
медицинской помощи указанным контингентам.
Материалы и методы  исследования. С использованием метода организационного эксперимента выполнены научное обосно-
вание и разработка мероприятий, реализация которых позволит повысить эффективность оказания первой и медицинской
помощи пострадавшим в ДТП на ФАД в регионах Российской Федерации с низкой плотностью населения.
Материалы исследования – выборка 206 медицинских карт пациентов, поступивших по срочным показаниям после ДТП на
ФАД М-8 «Холмогоры» в медицинские организации Архангельской области и получивших медицинскую помощь в стацио-
нарных условиях (ф.003/у) в периоды с 1 января по 31 декабря 2016 г. и с 1 января по 31 декабря 2018 г. Учетные формы
отбирались по критериям ретроспективного сплошного документального наблюдения – отобраны все истории болезни
пострадавших в ДТП, получивших стационарное лечение в исследуемые периоды.
Критерии включения в исследование: пол – мужской и женский; пострадавшие в ДТП на участках ФАД М-8 «Холмогоры» в
Архангельской области, получившие стационарное лечение; травма получена в указанные периоды.
Критерии исключения из исследования: возраст – менее 18 лет; отсутствие травмы, полученной в ДТП, в анамнезе.
Для статистического анализа использовались категориальные переменные, которые были представлены в виде процентных
долей. Для определения наличия взаимосвязи между категориальными переменными использовался тест Хи-квадрат Пирсона.
Статистическая обработка данных выполнена с использованием пакета прикладных статистических программ SPSS 22.
Результаты исследования и их анализ. Внедрение новых организационных подходов к организации оказания медицинской
помощи пострадавшим в ДТП на ФАД М-8 «Холмогоры» привело к увеличению к 2018 г. по сравнению с 2016 г. доли свое-
временных (до 1 ч) доездов бригад скорой медицинской помощи (СМП) до места ДТП; доли пострадавших, которым
специалисты бригад СМП выполнили обезболивание, транспортную иммобилизацию, внутривенную инфузию противошо-
ковых препаратов, а также к созданию в травмоцентре I уровня регионального центра компетенций и, как следствие, к росту
количества консультаций пострадавших с политравмой и количества медицинских эвакуаций пострадавших с политравмой,
проведенных в травмоцентр I уровня.
Ключевые слова: Архангельская областная клиническая больница – травмоцентр I уровня, бригады скорой медицинской
помощи, время доезда, дорожно-транспортные происшествия, медицинская помощь, медицинская эвакуация, политравма,
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Introduction
Road traffic injuries (RTA) is one of the most acute medico-social

problems the global significance of which is undoubted, especial-
ly in the aspect of the most severe traumatic injuries [1-3]. One of
the leading transport arteries of the Russian European part of the
Arctic is the federal highway M-8 "Kholmogory" (hereinafter — FAD
M-8), which has features inherent to almost all such highways: a
large total length and a significant length of runs between settlements
and medical treatment organizations, often — poor visibility, due
to climatic and geographical features of the region. Together, these
features significantly increase the risk of road traffic accidents (RTAs)
with medical and sanitary consequences, including polytrauma, and
reduce the possibility of timely medical care for victims of accidents
[4]. Failure to provide or poor-quality medical care within the first
hour after an accident increases the risk of fatal outcomes in victims
with polytrauma by 30%; from one to three hours — by 60; from
three to six hours — almost 2-fold [5-7].

The aim of the study is to substantiate the necessity of imple-
menting a set of measures to improve medical care for victims of traf-
fic accidents in the regions of Russia with low population density on
the basis of the developed system of organization of medical care
on federal highways.

Materials and Methods. Using the method of organizational
experiment, we carried out the scientific substantiation and devel-
opment of measures to improve the effectiveness of medical care
to the victims of road traffic accidents at federal highways in the re-
gions of the Russian Federation with low population density.

Study materials: a sample of 206 medical records of patients who
received medical care under inpatient conditions (f.003/u), admitted
in medical organizations of Arkhangelsk region for urgent indica-

tions after an accident on FAD M-8 in the period from January 1
to December 31, 2016 and from January 1 to December 31, 2018.
The record forms were selected according to the criteria of retro-
spective continuous documentary observation — all case histories
of accident victims who received inpatient treatment during the study
periods were selected.

Inclusion criteria for the study were:
1. Gender — male and female.
2. Victims of road accidents on the sections of FAD M-8 "Khol-

mogory" in the Arkhangelsk region who received in-patient treatment.
3. Trauma received in the specified periods.

Exclusion criteria for the study:
1. Age — less than 18 years.
2. No trauma previously got in traffic accidents.

Categorical variables were used for statistical analysis and pre-
sented as percentages. The Pearson Chi-square test was used to de-
termine whether there was a relationship between the categorical
variables. Statistical processing of the data was performed using the
SPSS 22 statistical software package.

Results of the study and their analysis. A large number of fa-
talities and injured, including those with severe polytrauma, in ac-
cidents on federal highways indicates the need to organize the pro-
vision of quality and timely medical care, especially in the Russian
regions with low density and uneven distribution of the population.
Most of these territories are part of the Arctic Zone of the Russian
Federation or regions equated to it with very difficult climatic, ge-
ographical and socio-economic conditions. It should be noted that
these regions currently play a strategic role in the geopolitics of our
country. In connection with the above, in 2017 a special system of
organization of medical care for victims of road accidents on FAD
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Materials of the study — a sample of 206 medical records of patients admitted for urgent indications after an accident on the federal
highway M-8 "Kholmogory" to medical organizations of the Arkhangelsk region and who received medical care in hospital conditions
(form 003/u) in the periods from January 1 to December 31, 2016 and from January 1 to December 31, 2018. Record forms were
selected according to the criteria of retrospective continuous documentary observation — all medical histories of accident victims who
received inpatient care during the study periods were selected.
Inclusion criteria for the study were: 1. Gender — male and female. 2. Victims of road accidents on the sections of the federal highway
M-8 "Kholmogory" in the Arkhangelsk region who received in-patient treatment. 3. Trauma was got in the specified periods.
Exclusion criteria for the study: 1. Age — less than 18 years. 2. No previous traffic accidents trauma.
Categorical variables were used for statistical analysis and presented as percentages. The Pearson Chi-square test was used to deter-
mine if there was a relationship between the categorical variables. Statistical processing of the data was performed using a package
of applied statistical programs SPSS 22.
Study results and their analysis. Implementation of new approaches to the organization of medical care for victims of traffic accidents
on the federal highway M-8 "Kholmogory" led to an increase by 2018 compared with 2016: of share of timely (up to 1 hour) deliv-
ery of ambulance crews to the place of the accident; of share of victims to whom specialists of ambulance crews performed anesthe-
sia, transport immobilization, intravenous infusion of antishock drugs, as well as the creation of a regional competence center in the Lev-
el I trauma center and, consequently, an increase in the number of consultations for victims with polytrauma and in the number of med-
ical evacuations of victims with polytrauma, performed to the Level I trauma center.
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M-8 (hereinafter referred to as the System) in the studied subjects
of the Russian Federation (hereinafter referred to as the subjects) was
developed (figure).

One of the principles of the developed system includes the dis-
tribution of trauma centers on the federal highway, which ensures
the availability of medical care to victims of road accidents through
an equal distribution of medical forces and resources. The zones of
responsibility of medical organizations for providing emergency med-
ical assistance to victims on specific sections of FAD M-8 have been
established; EMT teams are on duty to provide medical assistance
in the pre-hospital period. Implementation of the mentioned tech-
nologies resulted in reduction of the time of arrival of ambulance
crews to the place of accident on FAD M-8 (tab. 1).

In 2018 compared with 2016 there was an increase in the pro-
portion of timely (up to 1 hour) arrival of ambulance crews to the
scene of an accident — from 69.6 to 89.3%.

One of the organizational measures of the developed System was
the scientific justification and creation of the Regional Center of Com-
petence (Center of Competence) as part of the Arkhangelsk Regional
Clinical Hospital — Level I Trauma Center and the leading medical
organization of the region. The work of the Center of Competences
implies mandatory forwarding of full information about a patient who
has suffered in an accident with severe multiple or combined trau-
ma (polytrauma) and who was admitted to any medical organization
of the region — to the Level I Trauma Center for telemedicine con-
sultation by the leading specialists of the Trauma Center. This in-
formation must be sent to the Level I Trauma Center by the region-
al medical institution that received the patient in an accident with
polytrauma within twenty-four hours of the patient's admission. Af-
ter the consultation, a decision is made on the tactics for manag-
ing the patient or organizing his/her emergency medical evacua-
tion to a Level I trauma center.

Рисунок. Структурно-функциональная модель Системы организации оказания первой и медицинской помощи пострадавшим в ДТП
на ФАД в регионах России с низкой плотностью населения; ДПО – дополнительное профессиональное образование, МК – медицина ка-
тастроф, ЧС – чрезвычайные ситуации
Figure. Structural and functional model of the System of organization of medical care for road traffic victims on federal highways in Russian regions
with low population density
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Prior to the creation of the Competence Center, counseling of vic-
tims with polytrauma sustained in a car accident was not manda-
tory and was done sporadically. For example, in 2016, 68
(66.7%) of 102 victims were counseled; 44 (43.1%) were evac-
uated to a Level I trauma center. After implementing the principles
of the developed System in 2018, out of 60 people injured in ac-
cidents on FAD M-8, 52 people (86.7%) were evacuated to a Lev-
el I trauma center; 59 people (98.3%) were consulted.

Another principle of the System is regular training of medical and
nursing staff in the specifics of providing emergency, including spe-
cialized emergency, medical care to victims of traffic accidents on
FAD M-8, especially to victims with severe polytrauma or cold in-
juries. Since 2017, the Northern State Medical University of the Russ-
ian Ministry of Health (Arkhangelsk) has been training medical and
paramedical staff of ambulance teams to provide specific emergency
medical care to victims with multiple and combined trauma (poly-
trauma), who are in a state of traumatic or hemorrhagic shock, as
well as the implementation of the algorithm of actions when there
is a large number of victims, when they are threatened with acci-
dent hazardous or toxic substances, fire and other possible con-
tingencies. Refresher cycles are held on an ongoing basis. The re-
sult of implementation of the above technology was an increase in
2018 compared to 2016 in the proportion of casualties who re-
ceived anesthesia and transport immobilization, as well as intravenous
infusion of antishock drugs (Table 2).

Discussion.
The staff of a number of territorial centers for disaster medicine

and first-aid stations of the regions of Russia have carried out sci-
entific researches on road traffic traumatism and peculiarities of med-
ical aid rendering to the injured. These studies proposed options for
improving and optimizing the existing systems of medical care for
the injured in road traffic accidents taking into account the climat-
ic, geographical and social features of a particular region of the
country [8-12].

The studies by D.A. Tolkachev, H.H. Ruzanov, E.V. Popova (2009);
I.V. Rebikov, A.M. Levin, A.A. Gushchin, S.V. Purusov (2016) pre-
sented the experience of emergency response teams (ERT) of the
territorial centers for disaster medicine and assessed the effective-
ness of assigning track points (TP) to specific sections of federal and
major regional highways [13, 14]. The aforementioned authors not-
ed that the competent location of these teams in assigned areas is
the basis for an effective rapid response of medical forces and fa-
cilities in emergencies.

I.V. Petchin (2019) found that in the prehospital period anesthesia
adequate to the severity of the injury was performed in 40.0-50.0%
of victims; transport immobilization — in 30.0-40.0% of victims. The

author notes the severe nature of injuries in traffic accidents,
which require special professional knowledge and the ability to quick-
ly make verified clinical decisions from the medical specialists of the
ambulance crews working in the pre-hospital period [15]. In his dis-
sertation work A.V. Koldin (2010) points out that only 20.0-25.0%
of the citizens traumatized in car accidents received in the prehospital
period medical care that was adequate to the severity of the trau-
ma; this is associated with unsatisfactory professional training of the
emergency medical teams and the Disaster Medicine Service [16].
A.V. Peshkun (2013) notes that the quality of medical care provided
by specialists of EMT teams in the pre-hospital period can be re-
duced if it is provided by specialists of linear medical or paramedic
teams, rather than specialized teams [17]. The same author draws
attention to the fact that these specialists are insufficiently trained to
provide medical care at the scene of the accident to two or more
victims, especially — with severe multiple and combined trauma, as
well as those in a state of traumatic or hemorrhagic shock [17]. Thus,
the data we obtained in the study on the organization of emergency
medical care at federal highway in the region of the Russian Fed-
eration with low population density are quite consistent with the re-
sults of similar studies performed earlier in other regions of our coun-
try, and testify to the need for further study and practical elabora-
tion of the raised issue.

Summarizing the results of the study, it should be stated that
the implemented organizational measures have led to:

- increase in 2018 compared to 2016 of the share of timely (up
to 1 hour) arrivals of ambulance crews to the scene of an accident
on FAD M-8 from 69.6 to 89.3%, p = 0.002;

- increase in 2018 as compared with 2016 of the share of vic-
tims to whom specialists of the emergency medical teams performed:
anesthesia — from 60.6 to 80.9%; transport immobilization — from
61.5 to 65.5; intravenous infusion of antishock drugs — from 28.6
to 31.0%;

- creation of an advisory competence center in a subject I trau-
ma center and, as a consequence, an increase (p<0.001) in the num-
ber of consultations for victims with polytrauma;

- increase (p<0.001) in the number of medical evacuations of poly-
trauma victims performed from central district hospitals on FAD M-
8 to the Level I trauma center.

Implementation in the practical healthcare of the subject of the
developed set of proposals for the provision of specialized med-
ical care to victims of road accidents on federal highways in regions
with low population density and irregularity has reduced the mor-
tality rate among the injured with polytrauma in the hospital peri-
od from 6.7 to 3.6% by 2018.
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Резюме. Цели исследования – оценить эффективность транспортировки лейкоредуцированной эритроцитной взвеси (ЛЭВ)
с применением беспилотного летательного аппарата (БПЛА) роторного типа (беспилотник, дрон); определить возможность
использования ЛЭВ в клинической практике после её транспортировки с применением дрона.
Материалы и методы исследования. Выполнялась транспортировка 6 доз ЛЭВ объемом от 260 до 300 мл при помощи БПЛА
роторного типа. Перед и после транспортировки определяли пригодность компонентов крови к использованию в клиниче-
ской практике; оценивали  количество эритроцитов, тромбоцитов, лейкоцитов, количество свободного гемоглобина, а так-
же гематокрит. Оценивалась скорость доставки компонентов крови автомобильным транспортом в период минимального
дорожного трафика в условиях Санкт-Петербурга. Скорость доставки автомашиной сравнивалась с расчетной скоростью
доставки при помощи БПЛА.
Результаты исследования и их анализ. Изменения показателей лабораторных исследований ЛЭВ после транспортировки
БПЛА роторного типа не являлись статистически значимыми и оставались в пределах нормы. Транспортировка компонен-
тов крови автомобильным транспортом занимает большее количество времени, чем их доставка дроном в условиях мега-
полиса – (15 мин 17 с ± 39,3 с) и 5 мин 46 с соответственно. 
Результаты пилотного исследования продемонстрировали пригодность использования в клинической практике ЛЭВ после
ее транспортировки БПЛА роторного типа.
Кроме того, доставка компонентов крови и других медицинских препаратов дронами в условиях мегаполиса может выполняться
значительно быстрее и будет экономически эффективнее транспортировки автомобильным транспортом. 
Ключевые слова: автотранспорт, безопасность транспортировки, беспилотные летательные аппараты, время транспор-
тировки, дроны, компоненты крови, скорость транспортировки, транспортировка, эффективность транспортировки
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CASE STUDY OF TRANSPORTING BLOOD COMPONENTS 
USING AN UNMANNED AERIAL VEHICLE 
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Summary. The objectives of the study were to evaluate the effect of transportation of leucoreduced erythrocyte suspension (LES)
using a rotary-type unmanned aerial vehicle (UAV) (drone); to determine its application and use in clinical practice after transportation
on a drone.
Materials and research methods. Transportation of 6 doses of LES with a volume of 260 to 300 ml using a rotary-type UAV was
performed. Before and after transportation suitability of blood components for clinical use was determined; the number of erythro-
cytes, platelets, leukocytes, free hemoglobin, and hematocrit were estimated. We evaluated the speed of blood component deliv-
ery by automobile transport during the period of minimal traffic in St. Petersburg. The speed of delivery by automobile transport was
compared with the estimated speed of delivery by UAV.
Study results and their analysis. Changes in the indices of LES laboratory tests after transportation by UAV of rotor type were not sta-
tistically significant and remained within the norms. Transportation of blood components by motor transport takes more time than their
delivery by drone under metropolitan conditions — (15 min 17 s ± 39,3 s) and 5 min 46 s, respectively.
The results of the pilot study demonstrated the suitability of using LES in clinical practice after its transportation by rotor-type UAV.
In addition, delivery of blood components and other medical drugs by drones in metropolitan areas can be performed much faster
and will be more cost-effective than transportation by road transport.
Key words: blood components, drones, road transport efficiency, transportation, transportation speed, transportation time, UAV
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Relevance
At the present time unmanned aerial vehicles (hereinafter

referred to as UAVs, drones) are widely used not only in mil-
itary aims, but also in different spheres of peaceful life.
Drones are used for aerial photography, delivery of various
goods, search and rescue operations, crop monitoring,
weather tracking, law enforcement, and assessing the in-
tegrity of engineering structures and buildings [1-3].

The successful use of drones in these areas has led to the
emergence of another area of their application — medical
logistics and provision of emergency and urgent medical
care. The usefulness of UAVs for medical purposes is obvi-
ous. They reduce the response time to an emergency or an
urgent situation. Also, they reduce transportation costs, es-
pecially in remote and/or underserved areas. The need for
drones may also be relevant in urban areas, where high lev-
els of vehicular traffic can be a serious obstacle to the pro-
vision of emergency and urgent medical care. Cases of
drones application for delivery of automatic defibrillators and
life-saving of patients with cardiac arrest in streets have
been described [4-7].

One of the pressing problems in providing medical care
to polytrauma victims, especially when they are admitted en
masse, is the insufficient amount of blood components.
Ground transportation of blood components is often limited
due to traffic jams. In addition, delivery of blood components
by ambulance (EMS) may not be possible in the context of
mass casualty incidents, as EMS vehicles are primarily de-
signed to respond to a call from the scene and to medical-
ly evacuate patients. Medical drones can help in rescuing
people by reducing the time it takes to deliver blood com-
ponents and medications over long distances or to trauma
centers in metropolitan areas.

Since 2016, Zipline (USA) has used UAVs to deliver
blood products, vaccines and antidotes in Rwanda and
Ghana. Zipline drones have a range of 160 km and can car-
ry a payload of about 4 kg. If necessary, the payload is
parachuted down to medical workers. Studies have shown
that the average blood delivery time has decreased from 4
hours to 30 minutes [8]. Matternet, another U.S. drone com-
pany, has successfully flown more than 1,800 flights to
Switzerland, delivering more than 900 blood components
and laboratory samples to Lugano, Bern and Zurich. In the
U.S., this company has successfully delivered COVID-19
vaccine to remote areas of the country [8].  Thus, drones are
already being used in healthcare of various countries.

In the Russian Federation, UAVs are not yet used in the
healthcare system. In the Russian literature available to us,
no studies have been found on the use of drones for trans-

porting blood components and its effect on the specified
medical products.

The aim of the study is to assess the efficiency — speed
of transportation compared to ground transport and suit-
ability for use in clinical practice of leucoreduced erythrocyte
suspension (LES) after its transportation using rotor-type UAVs.

Materials and methods of the study. We used 6 dos-
es of 260-300 ml of LES as blood components. In accor-
dance with the requirements for blood components for hu-
man transfusion, the number of erythrocytes, platelets, leuko-
cytes, hemoglobin was determined before and after their
transportation, the amount of free hemoglobin and hemat-
ocrit was estimated [9]. The study was carried out jointly with
the staff of the laboratory of the Blood and Tissue Center of
the Kirov Military Medical Academy. A total of 3 flights
with LES samples were performed. For the transport of blood
components UAV was used. It was built at the St. Petersburg
Federal Research Center of the Russian Academy of Sci-
ences and had the following characteristics: unfolded di-
mensions — 140�140�40 cm, folded — 60�60�40 cm, max-
imum payload mass — 15 kg, maximum horizontal flight
speed — 21 m/s, flight height — 1500 m. A drone with such
characteristics can stay in the air from 20 to 25 minutes, and
its flight range is limited by the battery charge and is 15 km.
Compared to airplane or helicopter-type UAVs, a multirotor
drone can take off and land vertically, and is relatively
cheap to produce and simple in its mechanics — individual
UAV elements were printed on a 3D printer. Transportation
of blood components using the UAV was carried out in a spe-
cial isothermal container (Campingaz Isotherm, Italy). Ad-
ditionally, we developed a mounting and fixation system for
the thermocontainer (Fig. 1, 2).

The length of the flight route was calculated based on the
fact that the Blood and Tissue Center of the Kirov Military
Medical Academy provides blood components on an urgent
basis to the clinic of military field surgery — trauma center of
the 1st level of St. Petersburg. In a special program for UAV
flight control — Mission Planner — the expected route of the
drone 5600 m long — the distance from the Blood and Tis-
sue Center to the clinic of the Military Field Surgery — was
built. Estimated flight time was 5 min 46 s.

Test flights of the drone were conducted outside populat-
ed areas and away from power lines on private territory in
the Leningrad region along two trajectories with the great-
est number of direction changes (Fig. 3). This was done in or-
der to test the maximum effect of acceleration on blood
components during their transportation on the UAV. During
the experimental flights the ambient temperature was 10 °C,
wind speed — 5-6 m/s. The flight altitude was 35 m, which
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sion had more than 100 turn points, and the mission ended
at the 84th point due to low battery power. The number of
maneuvers directly affects the battery life of the UAV — the
more maneuvers, the faster the battery drains. With these mis-
sion parameters in urban environments, the desired range of
5500 m from takeoff point to landing point will not be
achieved. The second and third flight missions had fewer
turns and contained 41 maneuver points. The best flight
mission time result (13 min 51 s) for moving the UAV with a
payload over a distance of 5000 m was obtained in the third
mission with a flight speed of 10 m/s. The UAV flight tra-
jectories in the three experiments, where items 3a, 3c, 3d in-
dicate the UAV flight trajectories set in the MissionPlanner,
and items 3b, 3d, 3e are the real trajectories taken from the
onboard logbook of the UAV, see Fig. 3.

A comparison of the results of the study of changes in the
LES parameters before and after transportation is presented
in Table 2.

Analysis of the results showed that after transportation by
UAV changes in LES samples were minimal, did not differ from
changes during ground transportation (p>0.05), which means
in accordance with the requirements of the Russian Federa-
tion Government Decree of June 22, 2019 № 797 suitabil-
ity of these blood components for use in clinical practice.

Measurements of the speed of delivery of blood compo-
nents by ambulance showed that in urban conditions and in
the absence of high traffic, transportation time is (15 min 17
s ± 39.3 s) / (14 min 19 s ± 16 min 3 s), but during peak
hours transportation time will be significantly longer. The num-
ber of transported blood components was no more than 7

did not violate the requirements for UAV flights within the city
of St. Petersburg. The UAV flight consisted of takeoff, hori-
zontal movement along a pre-programmed trajectory and
landing, which took place without the pilot's involvement, in
fully automatic mode, but under the operator's visual control.
It was foreseen that in case of emergency the operator
would control the drone manually.

When transporting 3 doses of blood components by UAV
and by car — before and after transportation were addition-
ally compared: speed of blood component delivery and effect
of transportation on them. During transportation by car we de-
termined the same parameters as during UAV transportation:
number of erythrocytes, platelets, leukocytes, hemoglobin,
free hemoglobin, hematocrit. We chose the period of time with
the least traffic congestion on weekdays, from 11 till 12 in the
afternoon. The time of ambulance ride from the Blood and Tis-
sue Center to the clinic of the Military Field Surgery of the Mil-
itary Academy was determined. The time was measured dur-
ing 5 working days. In addition, the number of transported
blood components was taken into account.

Shapiro-Wilk criterion at � = 0.05 was used to assess
whether quantitative variables obtained in the experiment
obeyed the normal law of distribution; equality of variances
was checked by Fisher's F-criterion at � = 0.05. Significance
of the differences between the groups was assessed by Stu-
dent's t-test using a two-sample t-test for related and unre-
lated samples with � = 0.05. In the absence of signs of nor-
mal distribution of the compared variables, significance of
differences between them was assessed by Mann-Whitney
U-criterion and Wilcoxon T-criterion. Estimates of the mean
values of the studied variables were presented in the text as
mathematical expectation (M), 95% confidence interval of
mathematical expectation (95% CI), standard deviation
(SD), median (Me), mode (Mo), upper and lower quartiles
(H25 and H75).

Results of the study and their analysis. The study of the
flight of the UAV with cargo consisted in the construction of
a flight mission simulating an oblique trajectory of movement
in urban conditions from the starting point to the end point,
where the UAV lands and transfers the cargo.

Three test flights with different flight mission parameters
were performed in real conditions. The first flight mission con-
tained a large number of turns and various curvatures along
the entire route. In the second and third flight missions, the
number of turns was reduced, but the missions differed in hor-
izontal flight speeds of the UAV. All mission parameters are
presented in Table 1.

One of the main problems of drones is the rather short flight
time for transporting cargo. During maneuvers, drones must
slow down, rotate, and accelerate, increasing flight time and
therefore energy consumption. The first flight mission had the
most curved flight path, so the UAV traveled a shorter dis-
tance in 15 min 44 s than the second mission. The first mis-

Рис. 1. Беспилотный летательный аппарат (БПЛА) с зафиксиро-
ванным контейнером для перевозки компонентов крови
Fig. 1. Unmanned aerial vehicle (UAV) with fixed container for trans-
portation of blood components Рис. 2. Система крепления контейнера для перевозки компонентов

крови на БПЛА
Fig. 2. System of fixing the container for transportation of blood com-
ponents on the UAV
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packets (4-7) per trip — hence this cargo can be freely
transported in one drone flight.

Discussion of the results of the study
Currently, the use of UAVs is a potential solution to logis-

tical problems associated with the transportation of blood
components in metropolitan areas or in areas with an un-
developed road network. Drones are immune to traffic de-
lays and have low cost and maintenance costs. At the same
time, since biological samples (blood) are fragile, the use of
drones is a viable solution only if they do not adversely af-
fect blood components [3, 9, 10-12]. Thus, to determine the
presence and degree of adverse effects on blood compo-
nents, we had to test different modes of their transportation.
The forces acting on the samples transported by the drone
include sudden accelerations and decelerations, as well as
changes in air pressure and temperature. The effects of these
forces cannot be predicted in advance.

Studies of changes in LES samples have shown that this
blood product is suitable for use in clinical practice after ro-
tor-type UAV transport.  However, there are 28 other blood
components that may require similar studies in the future.

The drone used in this experiment was a multirotor drone
and had a lower maximum speed and consumed more
power than a comparable aerial drone. In addition, the
flight path required a low flight speed: at a maximum speed
of 21 m/s, the average flight speed was 7-10 m/s. It should
be noted that the forces acting on aircraft-type drones (the
force of acceleration at launch and when the drone lands)
will be different. Given the geographical features of our
country, the use of both types of drones will be relevant in
Russia. Multirotor UAVs can be widely used for transporting
blood components and medical products in urban areas due
to their limited flight radius, the need to perform a large num-
ber of maneuvers when moving along the trajectory, and due
to the lack of takeoff and landing sites for aircraft-type
drones. In addition, to reduce the power consumption of
UAVs of multirotor type, it is recommended to develop spe-
cial algorithms for building flight paths in urban conditions.
These algorithms should take into account the surrounding
static and dynamic obstacles and plan trajectories smoothed
by known methods (e.g., the Bezier method), reducing the
number of turns. This is necessary to maintain a constant
speed of the UAV during maneuvers. Constant speed also en-
sures that the drone's energy consumption during flight is re-
duced.  Airplane-type drones can be used extensively when

Рис. 3. Траектории полета БПЛА: а, б – в первом эксперименте;
в, г – во втором; д, е – в третьем эксперименте
Fig. 3. UAV flight paths: a, b — in the first experiment; c, d — in the sec-
ond experiment; e, f — in the third experiment

д) е)

в) г)

а) б)
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transporting heavier medical kits, stowaways, and cargo
over long distances outside of large population centers.

In addition, the use of a drone will help to reduce the time
of delivery of blood components to the hospital. Thus, our re-
search has shown that even under favorable road conditions
the vehicle follows the specified distance for (15 min 17 s ±
39.3) s, while the estimated time of the UAV flight along the
optimal specified trajectory between the Blood Center and
the clinic in St. Petersburg will be only 5 min 46 s. At the same
time it should be taken into account that the time of trans-
portation by car can significantly increase due to the difficult
road situation, road repairs or accidents on the way. The eco-
nomic feasibility of using a UAV is also evidenced by the fact
that the average number of blood components transported
by truck was 7 bags (the average need of clinics). The UAV
is capable of transporting this amount of blood compo-
nents, while it would be more appropriate to use a truck for
other purposes.

The question of how safe it is to use drones for medical pur-
poses remains problematic, because not enough experi-
ence has yet been accumulated in the use of this type of air-
craft. So, despite the reliability of modern UAVs, it is neces-
sary to provide for an additional system of insurance and
safe landing of the transported cargo and the drone itself.
Parachute systems can be used for this purpose, triggered
when the engines stop. At the same time, if the container is
accidentally disconnected, biological fluids may leak out. To
prevent this situation, the blood in the shipping container must
be placed in a package with absorbent material capable of
quickly absorbing the leaking material and preventing it
from leaking into the soil or water. In addition, it is necessary

to monitor compliance with the temperature regime of trans-
ported blood components or medicines, which can be
achieved by installing additional temperature sensors in
thermocontainers with the possibility of remote monitoring.
Currently, these problems can be solved quite easily.

An important factor is also the creation of a regulatory
framework for the use of UAVs for medical purposes in var-
ious territorial conditions, especially within the city. The con-
struction of UAV routes should be carried out in accordance
with the already developed legal requirements, taking into
account the location of no-fly zones and performing flights
over the places of least congestion of people and vehicles.

The experiment is the first study to assess the safety of trans-
porting blood components using UAVs in Russia. We hope that
the design of this experiment will be used in experiments us-
ing other classes of drones to transport other blood compo-
nents, as well as other biological material and medical devices.

Conclusion
1. The pilot study demonstrated the suitability of leucore-

duced erythrocyte suspension in clinical practice after its
transportation by rotor-type UAV — minimal changes in its
properties did not exceed those of transportation by ground
transport.

2. The results of the study showed that the delivery of
blood components and other medical preparations by
drones in metropolitan areas can be carried out much faster
and is more cost-effective compared to their transportation
by road transport.

Further research is needed to assess the possibility of us-
ing UAVs and drones of helicopter and airplane type for the
transportation of these and other blood components.

1. Balasingam M. Drones in Medicine — the Rise of the Machines. Int.
J. Clin. Pract. 2017;71:e12989. 

2. Bhatt K., Pourmand A., Sikka N. Targeted Applications of Unmanned
Aerial Vehicles (Drones) in Telemedicine. Telemed. J. E. Health.
2018;24:833–838. 

3. Amukele T.K., Sokoll L.J., Pepper D., et al. Can Unmanned Aerial Sys-
tems (Drones) Be Used for the Routine Transport of Chemistry, Hematology,
and Coagulation Laboratory Specimens? PLoS One. 2015;10:e0134020.

4. Van de Voorde P., Gautama S., Momont A., et al. The Drone Ambu-
lance [A-UAS]: Golden Bullet or Just a Blank? Resuscitation.
2017;116:46–48.

5. Look! Up in the Sky! It’s a Bird. It’s a Plane. It’s a Medical Drone!
Lancet Haematol. 2017;4;2:56.

6. Claesson A., Bäckman A., Ringh M., et al. Time to Delivery of an Au-
tomated External Defibrillator Using a Drone for Simulated Out-of-Hospi-

tal Cardiac Arrests vs Emergency Medical Services. JAMA.
2017;317;22:2332–2334. 

7. Claesson A., Fredman D., Svensson L., et al. Unmanned Aerial Vehi-
cles (Drones) in Out-of-Hospital-Cardiac-Arrest. Scand. J. Trauma Resusc.
Emerg. Med. 2016;24;1:124-132.

8. Ling G., Draghic N. Aerial Drones for Blood Delivery. Transfusion.
2019;59;S2:1608-1611.

9. Amukele T., Ness P.M., Tobian A., et al. Drone Transportation of
Blood Products. Transfusion. 2017;57;3:582–588.

10. Keshgegian A.A., Bull G.E. Evaluation of a Soft-Handling Comput-
erized Pneumatic Tube Specimen Delivery System. Effects on Analytical Re-
sultsand Turnaround Time. Am. J. Clin. Pathol. 1992;97;4:535-540.

11. Boutilier J.J., Brooks S.C., Janmohamed A., et al. Optimizing a
Drone Network to Deliver Automated External Defibrillators. Circulation.
2017;135;25:2454–2465. 

Материал поступил в редакцию 20.06.22; статья принята после рецензирования 12.09.22; статья принята к публикации 23.09.22
The material was received 20.06.22; the article after peer review procedure 12.09.22; the Editorial Board accepted the article for publication 23.09.22

СПИСОК ИСТОЧНИКОВ / REFERENCES



Disaster Medicine No. 3•202270

An up-to-date algorithm for basic cardiopulmonary re-
suscitation (CPR) is recommended by the Russian Ministry of
Health for use in first aid training and is posted on the web-
site of the Russian Ministry of Health in the "All about First Aid"
section of the "First Aid" textbook. [1].

The Department of Disaster Medicine and Emergency Med-
ical Care at the I.P. Pavlov Ryazan Medical University has been
teaching first aid for more than 10 years. When practicing
skills with students, we, of course, rely on general recom-
mendations, but some of them raise doubts about their cor-
rectness.

In the section "First Aid Provision for Unconsciousness, Res-
piratory and Circulatory Stops" of this manual, the following
sequence of actions is recommended:

1. At the scene, the first aid worker must assess the safety
of himself, the victim(s), and those around him. Thereafter, the
threatening factors should be eliminated or the risk to them-
selves, the victim(s) and others should be minimized.

2. Next, it is necessary to check the presence of consciousness
of the victim. To check consciousness, it is necessary to gen-
tly shake the victim by the shoulders and ask loudly: "What
is wrong with you? Do you need help?" An unconscious per-
son will not be able to respond and answer these questions.

3. If there are no signs of consciousness, determine if the
victim is breathing. To do this, you must restore the patency
of the victim's airway: place one hand on the victim's fore-
head, grasp the chin with two fingers of the other, tilt the head,
and lift the chin and lower jaw (Fig. 1). Lack of breath de-
termines the necessity of calling an ambulance.

5. At the same time as calling the ambulance, it is neces-
sary to begin pressure on the victim's sternum with your hands.
At that, the base of the palm of one hand of the participant
of first aid is placed on the middle of the victim's chest.

6. The pressure of the hands on the victim's sternum to a
depth of 5-6 cm is performed by the body weight of the first
aid participant.
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Рис. 1.Действия при определении наличия дыхания у пострадавшего
Fig. 1. Steps to take when determining if a victim is breathing

Рис. 2. Искусственное дыхание методом «Рот-ко-рту»
Fig. 2.Artificial respiration by mouth-to-mouth method

7. After 30 manual pressures on the victim's sternum, it is
necessary to perform mouth-to-mouth artificial respiration, etc.
(Fig. 2).

Problems of concern
Because of a number of dangers, including the possibili-

ty of prosecution by the victim's relatives, the investigating au-
thorities may suspect the rescuer of exposing someone else
to an infectious disease — in such cases it is better not to do
CPR. Especially when there are no witnesses and you don't
know how long the person was on the ground. In this regard,
I think that the training of ordinary citizens in first aid is in-
sufficient. First and foremost, this applies to developing prac-
tical skills to perform CPR. The negative consequences for the
rescuer may be disproportionately greater than the oppor-
tunity to revive the victim. But calling an ambulance crew (EMS)
is every citizen's civic duty. It is another matter when you are
providing first aid to your loved ones and cannot do other-
wise.

2. Calling the ambulance is recommended after determining
that the person is not breathing. I believe that the ambulance
should be called after determining unconsciousness. The soon-
er we call, the sooner the ambulance will arrive. Lack of con-
sciousness in a person already requires an ambulance to be
called. There are many reasons for unconsciousness, not only
lack of breathing.

In accordance with Order No. 477n of the Ministry of Health
and Social Development of Russia of May 4, 2012*, a list
of first aid measures is established for the above conditions.

This list defines calling an ambulance team, other special
services, whose staff are obliged to provide first aid in ac-
cordance with federal law or with a special rule, as the sec-
ond action. The first action is to check for hazards.

This is difficult to agree with. After all, a person can sleep,
be intoxicated, and we call the ambulance team without even
trying to determine the presence or absence of consciousness.

3. There are two options for meeting the rescuer with the
victim. The first option is when the rescuer saw the person fall;

the second option is when he/she did not see when the per-
son fell and how long he/she was in that state. In the sec-
ond case, the person may already be biologically dead. In
this case, attempting to continue first aid is pointless. The first
signs of the onset of biological death will appear in the eye-
balls, so it is necessary to lift the eyelids and determine the
presence or absence of signs of biological death.

4. Then an oral cavity revision should be done. Checking
breathing without performing this activity may send the res-
cuer down a false path. The rescuer will assume that breath-
ing is absent due to cardiac arrest (in an adult victim), when
in fact the cause may be mechanical asphyxia. In fact, it is
not further recommended to check for a pulse, but to imme-
diately begin compressing the anterior chest wall. Such ac-
tion with a working heart can be detrimental, and artificial
pulmonary ventilation (APV) will not be possible.

5. It is recommended that 2 fingers be used to tilt the head
when determining breathing and ventilating. Tilt the head back,
pull the chin up, and open the mouth at the same time. Ex-
ample of exposure on a manikin (Fig. 3).

This way you can only do it on a mannequin, not on a per-
son. The head can be tilted back, but the mouth will not open
but close. In addition, the rescuer will not be able to tilt his
head back for a long time because of pain in his fingers. Ex-
ample of action on a person (Fig. 4).

This action requires a firm grip with the whole hand (fig. 5).
6. The recommendation to put the palm of the hand on the

middle of the chest for pressure during CPR, without using land-
marks, in the vast majority of cases will "fail" and its imple-
mentation will lead to a rib fracture with all the ensuing con-
sequences (Fig. 6).

It would be a failure even if the victim's chest were exposed
and he/she were so thin that his entire skeleton could be seen.
And what if he is wearing a T-shirt or with a lot of fatty tis-
sue? Even medical students, when practicing CPR, are not al-
ways able to find the middle sternum on a mannequin, much
less ordinary citizens.

There is a more reliable way, as shown in Figs. 7-9:
- press the end of your index finger (hold it vertically) on

the victim's abdomen along the midline between the umbilicus
* On Approval of the List of First Aid Conditions and the List of First Aid
Measures: Order of the Ministry of Health and Social Development of the
Russian Federation No. 477n of May 4, 2012

Рис. 3. .Пример действий для запрокидыва-
ния головы на манекене
Fig. 3. An example of actions for tilting the
head on a mannequin

Рис. 4. Пример действий для запрокиды-
вания головы на человеке
Fig. 4. An example of actions for throwing
the head back on a person
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and the sternum and guide it to the lower edge of the ster-
num — the xiphoid process;

- place two fingers of the other hand next to this finger across
the sternum;

- place the base of the palm (this place is defined by the
extension of the straight line passing through the first finger
to the rib of the palm) of the first hand next to the two fingers
of the second hand from the head side along the sternum mid-
line so that the first finger is pointing towards the head and
the other four are pointing in the opposite direction from you;

- place the base of the other hand over (parallel to) the first
hand — the fingers can be intertwined and lifted upwards.
The fingers should not touch the surface of the chest, and both
hands should press on the sternum with their base;

- the arms should be at an angle of 90 in relation to the tor-
so of the victim, do not bend at the elbows;

- the back must be straight (without the hump), the head
and the back must form a straight line — so the back is less
tired;

- firstly one should press on the chest gently (to understand
the elasticity of the front wall of the chest), then — with enough
force to be able to compress the heart between the chest and

the spine to a sufficient depth, but no more. However, it is bet-
ter to press harder than weaker; as soon as you feel that you
have hit an obstacle, no more pressure should be applied;

- the compression is done pendulum-like, smoothly, using
the mass of the upper half of the body;

- frequency of pressing — 100/min;
- make 30 compressions of the anterior chest wall;
- After each compression completely free the anterior chest

wall from compressions.
7. The reference to 5-6 cm pressure on an adult has no prac-

tical value, as it is not possible to determine the depth of pres-
sure during human CPR. The first pressures should be care-
ful to determine the elasticity of the anterior chest wall, which
will not be the same for different citizens. Subsequently, it is
necessary to increase the force of pressure and continue press-
ing until an obstruction is felt. In the end, it is better to squeeze
than not to squeeze. The right pressure point is key. If you press
on the sternum, the probability of rib fracture is minimal; if you
move your hands forward or backward from the sternum, the
probability of rib fracture with damage to internal organs in-
creases; if you move toward the abdomen, you can break
the xiphoid process [1-5].

Рис. 7–9. Способ выполнения БСЛР / Fig. 7–9. How to perform basic cardiopulmonary resuscitation

Рис. 5.Хват кистью руки для запрокидывания головы
Fig. 5. An example of actions for throwing the head
back on a person

Рис. 6. Положение ладони руки при выполнении СЛР
Fig. 6. The position of the palm of the hand when per-
forming cardiopulmonary resuscitation


