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Abstract. The purpose of the study is to determine the measures necessary for effective first aid to victims in specific
conditions of ski complexes (GC).

Materials and methods of research. When forming the general theoretical base of the scientific research, we used
extensive analytical material devoted to certain aspects of the organization of first aid and medical assistance to vic-
tims at the scene of the event, contained in the works of Russian and foreign scientists. A comprehensive comparative
analysis of normative legal acts on the problem under consideration is performed.

Research results and their analysis. The issues of first aid to victims in ski resorts of the Russian Federation are consid-
ered. Attention is drawn to the insufficient powers of employees of emergency rescue units (ASF) to provide effective
first aid, as defined by the legislation of the Russian Federation and other regulatory legal acts.

The article highlights the specifics of providing first aid to victims on ski slopes, proposals to expand the permissible
actions of rescuers are substantiated, designed to ensure the maximum effectiveness of first aid during the "Golden
hour" before the arrival of emergency medical teams. The recommended additions to the powers of specially trained
rescuers are divided into first aid actions directly on the slope and actions at the control and rescue point at the foot
of the mountain while waiting for the arrival of the SMP team. The most significant proposals for expanding such pow-
ers include the possibility of infusion therapy, the use of general analgesics, and the installation of an air duct in the
absence of consciousness of the victim.
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MPOBJIEMbl OKA3AHUSA MEPBOM MOMOLLUU MOCTPAOABLUMM
HA TOPHOJIbDKHbLIX KOMITJIEKCAX POCCUU

AB.Tapkasu', 1.1 Oexypnbiin?, A.C.Ctapkos?

I ®TAQY BO «[Mepsbiit MockoBckuit rocyaapCcTBeHHbI MeamnumHcKmit yHuBepcuTeT um.M.M.CeueHosa MuHsapasa
Poccuu (Ceuerosckuit Yuueepcutet)», Mockea, Poccus

2 DTBY «Llentpanbhbiit HAM opranmaaumm u undbopmatmsaumm sapasooxpaHeHms» Munsapasa Poceum, Mockea, Poccus

3 DIBY «Bcepoccuiickuit LeHTp meamumHbl katactpod «3awmta» PMBA Poccum, Mockea, Poccus

Pesiome. Llens nccneposatms — onpepeneHme MeponpusTuii, HEObXoaumbIx ans 3pdEKTUBHOTO OKA3AHMs NEPBOA
NOMOLLM NOCTPAACBLUMM B CrieLUdUYECKUX YCAO0BMAX FOPHOMbIXHbIX komnnekcos (I'K).

Marepumansi n metoabl nccnegosamus. Mpn GopmrpoBaHun oblueTeopeTMyeckon 6asbl HAYYHOTO UCCNEROBAHMS
MCMONb30BANCS OBLIMPHBIA QHAUTUHECKMI MATEPHUAS, MOCBSLUEHHDIN OTAENbHBIM ACMEKTAM OPraHU3ALMM OKA3AHMS!
NEPBOW M MEAMLMHCKOM MOMOLUM MOCTPAAABLUMM HO MECTE COBBITUS, COAEPXALLMICS B TPYAAX POCCUIUCKUX W 3apY-
6e)KHbIX y‘-IéHbIX. BbII'IOJ'IHeH KOMIMIIEKCHBIN CpCIBHMTeJ'IbeIf;i AHAJIM3 HOPMATUBHbLIX MPABOBbLIX AKTOB MO PACCMATPU-
BOEMOM npobneme.
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Pesynbtatsl nccnenoanms n ux aHanma. PaccmoTpeHbl BONPOChl OKA3AHMs NEPBOM NOMOLLY MOCTPAAABLUMM HA FOp-
HOMbIKHbIX Komnnekcax Poceuickoit Pepepaumm. ObpalleHo BHUMAHME HO HE[OCTATOYHOCTb MOTHOMOYMM COTPYA-
HUKOB aBapMitHO-cnacaTenbHbix dopmuposarmit (ACP) no apdekTMBHOMY OKA3AHMIO NEPBO MOMOLUM, Onpeae-
nsieMbIx 3akoHopaTtensctBom Poccuitckoit Pegepaunm 1 apyrMmMM HOPMATHUBHBIMM MPABOBLIMK akTamu. OTMeueHa
crneuudrKa OKA3AHMS NEPBOM MOMOLLM NOCTPAAABLUMM HO FOPHOMBIKHBIX CKIIOHAX, 0BOCHOBAHBI MPEASIOXEHMS MO
PACLIMPEHMIO AOMYCTMMBIX AEMCTBUM CracaTesnei, MPU3BAHHBIX B MEPUOL, «30JI0TOMO 4aca» OBecneunTb MaKCH-
ManbHYyt0 3PdEKTUBHOCTb OKA3AHMS NEPBON NOMOLLYM A0 NPUBLITUS BpUrad cKopoi MeauumHcKown nomouw (CMI).
PekomeHayeMble [OMOMHEHMS K TOHOMOUMSIM CMeLManbHO 0ByYeHHbIX cnacaTenen pasaesneHbl Ha AeHCTBUS MO OKaA-
30HMIO NEPBO/ MOMOLLM HEMOCPEACTBEHHO HA CKIIOHE M AEMCTBMS B KOHTPOSbHO-CMACATENBHOM MYHKTE Y MOAHOXHMS!
ropsbl B oxuaaHuu npubeits 6puragel CMI. K Hanbonee cyllecTBEHHbIM MPEANIOXEHNSIM MO PACLIMPEHMIO TAKMX
NONHOMOUMI CrieflyeT OTHECTU BO3MOXHOCTb NPOBefeHMst MHbY3MOHHOM Tepanmu, MPUMEHEHMS OBLLMX AHAMBbreTH-
KOB M YCTOHOBKM BO3[yXOBOAA NPH OTCYTCTBMU CO3HAHMS Y MOCTPAAABLIETO.

Kniouessie cnosa: ropHosbikHbIE KOMMIEKCH, «30/10TOM YAC», MEPBAs MOMOLLb, MOCTPAAABLLIME, PACLUIMPEHHAS Nep-

BAs NMOMOLLb, CKOpAsa MEANLMHCKAS NMOMOLLb, cnacaTesnn
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Introduction. The scope of rendering first aid to injured is
a subject of constant debate [ 1-3]. The order of the Ministry
of Health and Social Development of Russia "On the ap-
proval of the list of conditions in which first aid is provided
and of the list of first aid measures" limits the powers of per-
sons obliged to provide first aid. When it is difficult and some-
times even impossible to ensure the access of medical work-
ers to the injured immediately after an injury or an emergency
incidence, the provisions of the order come into collision with
the rule of the "golden hour" and may endanger not only the
health, but also the life of injured [4].

Currently, professional rescuers are not legally authorized
to perform such medical care actions as, for example, infu-
sion therapy, installation of an air duct for asphyxia pre-
vention, injection of analgesics. In case of a threatening
condition, these measures should be performed as early as
possible and, in accordance with the current regulatory
framework, only by a medical worker. However, medical
workers who are not certified to carry out emergency rescue
operations are not allowed to enter into an emergency lo-
cation.

In this regard, introduction of the concept of an "extended
first aid", which may include some actions that are currently
the prerogative of medical workers, is currently being actively
discussed [2, 3]. Of course, each situation has its own
specifics, and “extended” first aid measures should not go
beyond reasonable sufficiency.
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The aim of the study is to determine the measures neces-
sary for an effective provision of first aid to injured in the spe-
cific conditions of ski resorts (SR).

Materials and research methods. When forming the gen-
eral theoretical base of scientific research, extensive ana-
lytical material was used. The material, devoted to certain as-
pects of the first and medical aid organization at the scene
of the event, has been found in the works of Russian and for-
eign scientists.

A comprehensive comparative analysis of regulatory le-
gal acts — 3 federal laws, 4 orders of the Ministry of Health
/ Ministry of Health and Social Development of Russia,
2 GOSTs, as well as other bylaws of the Russian Federation
was carried out. All of them regulate organization of safety
of skiers and snowboarders, as well as the first aid provision
to injured at SR.

Research results and their analysis. In the last decade, an
active development of SR in the mountainous regions of
Russia and around large cities takes place in the context of
an acute lack of a regulatory framework on the use of ski
slopes and their safety [5]. The legal foundations of the first
aid and medical care for skiers and snowboarders who are
injured or become acutely ill (in an emergency state) on the
SR territory have not been regulated either. The largest rep-
resentatives of the ski industry, on their own initiative, include
units to provide first and, with an appropriate license, med-
ical assistance to injured to their staff structure. However, at
the federal level, the requirements for the competence and
for the number of employees as well as for the mode of op-
eration of such units are not formulated and are actually at
the discretion of the SR management. In fact, the organiza-
tion of the first and medical aid provision largely depends on
the SR management. While the driving forces behind the de-
cisions of the SR management are the competition for the
consumer at the service market as well as the desire to get
good reviews from guests about the work of the complex.
Many SRs that do not have large budgets do not organize
such units at all.

The issues of rendering assistance to skiers and snow-
boarders are discussed in GOST R 55881-2016 “Tourist



services. General requirements for the activities of ski resorts"
and GOST 57279-2016 " Assessment of ski resorts' serv-
ices". Unfortunately, these documents contain numerous ter-
minological errors. For example, first aid there is referred to
as "first pre-medical”, then as "first medical" aid, which con-
siderably reduces the legal significance of these regulatory
acts. In addition, at present, GOSTs are not mandatory, but
recommendatory in nature and cannot become the basis for
a widespread inclusion of units designed to provide assis-
tance to injured in the SR staff structure.

In the order of the Ministry of Culture of Russia "On ap-
proval of the procedure for the classification of objects of
tourism industry, including hotels and other accommodation
facilities, ski slopes and beaches, carried out by accredited
organizations" dated July 11, 2014 No. 1215, Appendix
19 in the list of criteria required for classifying the difficulty
level of the ski trail, the "provision of medical care" is men-
tioned, but without specifying volume, type, forms and con-
ditions of its provision.

In the Federal Law "On Industrial Safety of Hazardous Pro-
duction Facilities" dated July 21, 1997, No. 116-FZ, and in
the Safety Rules for passenger cable cars and funiculars, ca-
ble cars are classified as hazardous production facilities. Ac-
cording to these regulations, an enterprise operating haz-
ardous production facilities is obliged to conclude a service
contract with a professional emergency rescue team (ERT) or
to create its own professional ERT.

When certifying for the status of a rescuer, employees of
professional ERT must study the basics of first aid. Thus, at
present, according to the current regulations, the provision
of first aid on the ski slope is the responsibility of the ERT em-
ployees who maintain the operation of the cable cars. How-
ever, the number and often the extraterritorial deployment
of these ERTs does not imply, in the normal mode of their op-
eration, a rapid provision of first aid by the ERT employees
to all injured on the territory of the complex.

Medical assistance to skiers and snowboarders who are
injured or seriously ill (in an emergency state), with rare ex-
ceptions, is provided by emergency medical teams (EMT) ar-
riving on call. Exceptions to this rule are SRs that have their
own medical forces or employ ambulance teams on a con-
tractual basis for medical support during the operation of the
cable cars.

Considering that the SRs in the vast majority of cases are
located outside large municipalities, the time of arrival of an
ambulance brigade can significantly exceed 20 minutes
(on average 40-60 minutes). The 20 minutes span is men-
tioned in the Procedure for the provision of an ambulance,
including a specialized ambulance, medical assistance. Its
overrun contributes to the emergence of complications or of
an emergency due to the late start of medical care provision
or even endangers the life of injured.

The upcoming amendments to the Federal Law "On the Fun-
damentals of Health Protection of Citizens in the Russian Fed-
eration", designed to expand the range of first aid measures
for certain categories of workers can become a solution to this
issue. The authors analyzed, through interviews with em-
ployees of the SRs' rescue units of various regions of Russia
and through analysis of foreign experience, which activities
can expand the abilities of the SRs' employees in providing
first aid to injured, taking into account the specifics of such fa-
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cilities.

The main features of providing first aid to an injured per-
son on a ski slope are:

* constant threat for an injured and for persons providing
him/her with first aid, to collide with other skiers;

* exposure to low temperatures;

* high-altitude hypoxia;

* troubled full examination of an injured, who often has un-
clear symptoms in the vagueness of the incident's circum-
stances;

* need fo transport the injured to the foot of the slope;

* remoteness from medical organizations (MO);

e prevalence of traumatic incidents.

Some of these features urge the need for certain clarifica-
tions and adjustments fo the list and nature of first aid meas-
ures provided in SR.

Slope threat

An immutable rule and the first priority in providing first aid
is to eliminate external threats. Unfortunately, this task can-
not be fully accomplished on the slope. In mountainous ter-
rain and on ski slopes such threats as possible collision with
other skiers, avalanches, exposure to low temperatures and
high-altitude hypoxia persist. These circumstances urge the
need to minimize the volume of first aid measures on the
slope, sometimes limiting them to life-saving actions and a
rapid careful movement of the injured into a heated room —
a control and rescue point (CRP) at the foot of the slope,
which has accessible roads for the arrival of an ambulance
brigade. With such transportation, carried out taking into ac-
count the relief of the slope as well as the severity of an in-
jured person's condition, it is necessary to use special trans-
port equipment — akyu (rescue sledges) or a snowmobile.

Exposure to low temperatures

Natural factors such as low temperature and high air hu-
midity, strong wind, combined with an injury or an emer-
gency and physical inactivity, contribute to the develop-
ment of general hypothermia or frostbites of individual areas.
In view of this, undressing the injured or exposing parts of his
body, for example, for examination or providing wide ac-
cess to the wound, on a slope increase the likelihood of cold
injury and is permissible only in exceptional cases.

To protect the injured from exposure to low temperatures,
it is necessary to use the entire range of means available at
the scene. In the simplest version, it is the lining of a heat-in-
sulating material, for example, ski gloves, under the body of
the injured during examination and first aid, wrapping
him/her up with a thermoregulatory material (woolen blan-
ket, thermal insulation film, electric blanket) and the fastest
possible transportation into the CRP. During the transporta-
tion of the injured, it is possible to use special heating ele-
ments, also by applying them to the body in the areas of pro-
jection of the main vessels. Transportation of the injured is
performed mainly in the supine position. The methods of pre-
venting hypothermia should also comprehend the storage of
transport devices (akya, stretcher-drags) and of immobi-
lization means in a warm room until they go to the injured.

Altitude hypoxia and altitude sickness

Symptoms of altitude sickness rarely occur at an altitude
of less than 2 thousand meters above sea level, but almost
always manifest themselves with a rapid ascent to an altitude
of over 4 thousand or even more than 3 thousand meters
above sea level. When climbing to a height, the human body
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acclimatizes to new conditions gradually - within about 10
days. However, often the SR guests are not ready to spend
their time on full acclimatization to new conditions and start
skiing on the first or second day after arrival. The risk of acute
symptoms of altitude sickness is highest in the first few days.
The onset of altitude sickness manifestations usually occurs
after the first period of sleep and reaches a maximum after
72-96 hours. The most common symptomatology mani-
fests itself as headache combined with increased fatigue,
dizziness, sleep disturbance and weakness, nausea and
vomiting, decreased concentration while skiing on a slope,
as well as exacerbation of chronic diseases. In severe cases,
rapidly increasing pulmonary or cerebral edema appear.
Particularly dangerous is the combination of this condition
with an injury upon falling on a slope. Oxygen inhalation
helps to cope with the symptoms of high-altitude hypoxia.
Thus, the possibility of using the simplest oxygen equipment
is a required competence among the employees of the SR
rescue units.

Transportation

Transporting of the injured from the slope often require: a
repeated transfer — from snow to the spinal shield, to the
akyu, to the couch in the PCB, to the gurney of the ambu-
lance brigade, etc .; moving on slopes of varying steepness;
changes in the speed and direction of the vehicle. The trans-
portation itself, depending on the location of the incident, can
last 30-40 minutes or more. In such cases, the issue of
transport immobilization is one of the key ones. Rescue
teams at SR extensively use vacuum splints, collars and mat-
tresses. Less comfortable, but sometimes irreplaceable, are
the Kramer's flexible tires. In cases of femur fracture (shock
injury), distraction splints such as KTD (Kendrick traction
device) and STS (Slishman-traction-splint) are used, which al-
low skeletal traction of an injured limb.

Spinal shields, short spinal splints (such as KED, Kendrick
Extrication Device), bucket stretchers are used for shifting, ex-
tracting and transferring of injured over short distances. Ex-
perience shows that long-term fixation of an injured on a hard
surface, for example, on a shield or a bucket stretcher, can
undermine the transportation safety. Therefore, these de-
vices are mainly used to retrieve an injured from a hard-to-
reach place and to transfer him to another device. For im-
mobilization and transportation, vacuum mattresses are an
optimal solution.

If it is necessary fo move an unconscious injured person in
the supine position on the slope, the task of maintaining pa-
tency of the upper airway becomes significant. In situations
where it is impossible to use a stable lateral position of an in-
jured, a very popular manipulation is the installation of an
epiglottis duct by rescuers, which currently is not within their
competence, since it is not authorized by relevant regulatory
documents.

Stopping bleeding

Stopping an external bleeding at the scene of the event in
case if it is accessible through an incision in clothing is car-
ried out in most cases by applying a roller pressure bandage
onto the wound. Cutting clothes, exposing a part of a body
on a slope is offen inappropriate due to low ambient tem-
peratures. However, in case of severe external bleeding, a
good alternative and addition to a pressure bandage is the
use of local hemostatic agents based on physical and chem-
ical methods, for example, of agents based on zeolites and
chitosan - powders, bandages and tampons from Ellarga,
Celox, Hemostop [6]. This allows sometimes to avoid an im-
position of a hemostatic tourniquet — a manipulation that is
more dangerous in conditions of low femperatures and high-
altitude hypoxia.

For injuries associated with a large loss of blood, with poly-
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trauma, in order to prevent and to arrest hypovolemic shock
on a ski slope and during medical evacuation, it is advisable
to use an anti-shock suit of "Kashtan" ("Chestnut") type. The
operation principle of the suit consists in controlled external
pneumatic compression of the body lower half, leading to a
redistribution of blood flow to the overlying organs and to the
brain. The design of the suit includes a soft stretcher and dis-
traction splints for the lower extremities. External compression
helps to stop external and intra-abdominal bleeding and to
immobilize lower extremities and pelvis. Thus, the suit makes
it possible to enhance anti-shock measures in polytrauma
with dominant abdominal, skeletal and spinal-spinal in-
juries, to stabilize systemic hemodynamics and to extend the
"golden hour" time.

Resuscitation measures

Ensuring the continuity of cardiopulmonary resuscitation
(CPR) complex while organizing the descent of an injured
from the slope is a complex task [7]. Currently, at the SRs in
our country and abroad, this problem is solved in two ways:
by placing a rescuer conducting continuous CPR together
with an Injured on a vehicle (akya) while moving or by al-
ternating short "non resuscitation" descents with long stops
to resume the execution of the complex CPR. The first option
is technically feasible on relatively gentle slopes with the
transport equipment having appropriate characteristics — an
akya should have a flat solid bottom, allow an injured to be
placed in full growth and the rescuer to be placed with a
footrest on the side or above the injured. The second option
is used on steep slopes in the absence of a possibility of safe
placement of a rescuer together with an injured.

The possibility of use of a hand-held breathing apparatus
such as an Ambu bag, as well as of use of an automatic ex-
ternal defibrillator, are in great demand for rescuers when
CPR is needed, especially considering the length of time it
takes to move along the slope and to wait for the arrival of
an ambulance team to the SR territory.

Continuing first aid at the control and rescue point

At the control and rescue point, where an injured is trans-
ported from the slope, while waiting for the arrival of an am-
bulance team, it is often necessary to continue and to in-
crease the scope of activities begun on the slope. If there are
a shock injury, as well as signs of massive blood loss and of
hypovolemic syndrome, it is highly desirable to start infusion
therapy using intraosseous access as early as possible. To
identify the Indications for this, rescuers should be able to
measure blood pressure (BP) level and to conduct pulse
oximetry. In our opinion, the possibility of using injectable
painkillers is required in similar situations, too.

When providing first aid to an injured person at the SR, un-
til he/she is handed over to an ambulance brigade, the ERT
employees need to release the injured from his/her equip-
ment — take off his/her ski or snowboard boots, helmet, etc.
This procedure should be carried out indoors, not on a
slope. It should be noted that untrained employees of a
hospital emergency room, who do not know the specifics of
such equipment, can inflict additional injury on the injured
when he/she is released from the equipment. Practice shows
that in many ski areas, even with an established interaction
and cooperation with the ambulance service and with the
nearest medical hospital, only employees of the SR rescue
service can properly remove ski and snowboard equipment
from an injured. In our opinion, the permission for the SR em-
ployees to carry out this manipulation should also be for-
malised in regulatory documents.

Conclusions

1. 1. Under specific conditions of ski resorts, the scope of first
aid measures provided for by the order "On approval of the
list of conditions in which first aid is provided and the list of first



aid measures" is insufficient to ensure adequate assistance to
injured and, thus, should be expanded.

2. Itis advisable to supplement the powers of the SR rescue
service employees to provide first aid on the ski slope with the
following:

- use of oxygen equipment in conditions of high-altitude hy-
poxia;

- installation of a supraglottic air duct to prevent asphyxia
during transportation of an injured from the slope;

- use of local hemostatic agents;

- use of a hand-held breathing apparatus;

- use of an automatic external defibrillator.

3. Atthe control and rescue point, before the arrival of emer-
gency workers, first aid measures should be supplemented
with:
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- measuring of blood pressure and pulse oximetry;

- use of infusion therapy with crystalloid solutions through in-
traosseous access;

- use of injectable anesthetics;

- removal of ski and snowboard equipment from an in-
jured.

4. After making appropriate amendments to the legislation
and regulations, fraining in the above mentionned skills should
be included in training programs for rescuers, either as a ba-
sic course, or as an additional training course for working at
ski resors.
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