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Summary

Introduction The performance of the emergency medical care system serves as an indicator of the load on the health
care system as a whole. The number and pattern of ambulance calls are reliable key indicators for predicting health status in
a community. Mortality from diseases occurring as emergencies contributes to the overall mortality rate in Kazakhstan. This
study discusses the structure of the main emergency conditions in Kazakhstan.

The aim of the study: analysis of the structure of EMS calls in the Republic of Kazakhstan and the city of Semey for the
period from 2017 to 2022, identification of the main nosology that were the reasons for calling the EMS team.

Materials and methods A retrospective analytical study design was used, including a comprehensive review of
emergency medical service call reports from 2017-2022. The study included all calls for all nosologies during the study
period. Statistical analysis was carried out using SPSS Statistic 2.0, and charts and graphs were generated using Microsoft
software.

Results Data analysis showed that the largest numbers of calls per year for all nosology were in the Almaty region and
the city of Almaty. In the structure of challenges, the leading positions are occupied by such nosologies as respiratory
diseases, diseases of the cardiovascular system and other diseases in our republic.

Conclusion Diseases of the respiratory system and cardiovascular system occupy leading positions in the structure of
EMS calls. It is better to prevent these pathologies in advance by expanding the availability of primary care. It is important to
develop a system of clinics and paramedic-midwife stations so that all residents have the opportunity to receive emergency
care on site.
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THAO «MepauumHcknn yHuBepcuteT Cemen», Kachenpa HeoTnoxxHom meauUUHbI,

r. Cemen, Pecny6nuka KasaxcraH

2 HayuoHanbHbI KOOPAWHALMOHHbIN LIEHTP 3KCTPeHHOM nomoluum, r. ActaHa, Pecny6nuka KasaxcraH.
BeepeHne. 3hdekTMBHOCT paboThbl CUCTEMbI CKOPOM MELMLMHCKOA MOMOLYM CIYXUT MHOWMKATOPOM Harpysku Ha

CUCTEMY 3ApaBOOXPaHEHUS B LiefIoM. KonmyecTBO M XapakTep BbI30BOB CKOPOM MOMOLLM SBMSIOTCA HAZEXHbLIMM KITH0YEBbIMM
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Hayxa u 3apaBooxpanenne, 2023 5 (T.25) OpurunajibHoOe Hccle0BaHne

nokasaTensiMu 411 MPOrHO3WNPOBaHNS COCTOSIHUS 30OPOBbS HaceneHus. CMepTHOCTb OT 3aborneBaHuil, NMPOTEKaKLLMX Kak
HEOTNOXHbIE COCTOSHMS, cnocobeTByeT oblieMy ypoBHIO CmepTHOCTW B KasaxctaHe. B pgaHHOM wccnepoBaHum
paccmaTpuUBaeTCs CTPYKTYpa OCHOBHbIX YpEe3BbIYaiHbIX cUTyaLuii B KasaxcraHe.

Llenb uccnepoBaHus: aHanus CTpyKTypbl 0bpaLLeHni ckopoit nomolum no Pecnybnuke KasaxctaH u ropogy Cement 3a
nepuog ¢ 2017 no 2022 rop, BbISBREHWE OCHOBHbIX HO30MOMA, MOCMTYXMBLUMX MPUYMHAMM Bbi3oBa Opuragbl CKOpOW
MOMOLLY.

Matepuansi n MetoAbl. bbin MCMONb30BaH PETPOCMEKTUBHBIA aHANUTUYECKUIA ON3aliH UCCMNEAO0BaHNS, BKITHOYAKOLWNA
KOMMMEKCHBIN aHanu3 0TYETOB O BbI30BaX Cryx6 Ckopol MeaumumHckoin nomoww 3a 2017-2022 rr. B uccnegosanue Bbinm
BKMIOYEHbl BCe OOpalleHnst N0 BCEM HO30MOrusM 3a nepuop uccnefoBaHus. CTaTUCTUYECKWUI aHanu3 NpoBOAMMCA C
ucrnonb3oBaHnem SPSS Statistic 2.0, a aguarpammbl W rpadmku ObinyM co3gaHbl € MCMOMb30BaHWEM MPOrPaMMHOMO
obecneyenHus Microsoft.

Pe3ynbTaTtbl AHanu3 [aHHbIX Nokasan, 4To Haubonbluee KONMMYEeCTBO OOpalueHWin B rog N0 BCEM HO30MOMMSM
npuxoauTcs Ha AnmaTuHckylo obnacte u ropog Anmatel. B cTpykType npobnem B Hawei pecnybnuke nuampylowime
noO3vLMKM 3aHUMatOT Takue HO30MoruK, kak GonesHn opraHoB AbixaHusi, 6H0ne3Hn cepaeyHo-CoCyaMCTON CUCTEMBI U Apyrue
3aboneBaHus.

3akntoyeHue. 3aborneBaHns OpraHoB AbIXaHUS 1 CEPAEYHO-COCYANCTON CUCTEMBI 3aHUMAIOT NMAMPYIOLLME NO3MLMK B
CTPYKType BbI30BOB CKOPOW MomoLyy. Jlyyiue 3apaHee npefoTBpaTiTb 3TU NaTomoriu, paciuMpyB AOCTYMHOCTb NEPBUYHON
MeaNLMHCKON noMoLyn. BaxHo pa3BuBaTh CUCTEMY MONMUKIMHUK M PenbaLIEPCKO-aKyLUEPCKUX MYHKTOB, YTOObI BCE XUTENM
MMenn BO3MOXHOCTb MOMYYMTb HEOTIIOXHYIO MOMOLLb HA MECTE.

Knroyeebie cnoea: cmpykmypa 6bI130808 CKOpPOU MEeAUUUHCKOU nomowu, ¢henbduep, HeOmoxHas HO30/02uUs,
MaluHa cKopol noMouju.
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Kipicne. XXegen meguumHansik KeMeK XyeciHiH, TMIMAINIri xannel AeHCAYNbIK CaKTay XyWieciHe TYCETIH CanMaKTbIH
KepceTKili peTiHAe KblaMeT eTepi. Xefen xopaem LWakbipynapbiHblH, CaHbl MeH cunathl XarblKTbiH, [eHCayrblfbiH
BomxkayablH, CeHiMai Herisri kepceTkiwTepi bonbin Tabbinagbl. TeTeHwe xargannapga nanga bonaTbiH aypynapaad
OonatbiH enim-xiTiM KasakctaHgafbl Xannbl eniM kepceTkiwiHe biknan etedi. byn 3epttey KasakctaHgarbl Heriari
TOTEHLLe XaFgainapabliH KypbliibIMbIH 3epTTenai.

3epTTeyaiH makcatbl: 2017-2022 xbinpap apanbiFbiHgarsl Kasakctan Pecnybnnkacel meH Cemen KanacblHbIH, Xeaen
KOPAEM LLAKbIpy KYpbIMbIMbIH Tangay, xegen xapaem OpuragacbiH WaksipyFa ceben GonFaH Heriari Ho3onorusnapabl
aHbIKTay.

Matepuangap meH Tacingep. 2017-2022 xbingapra apHarnfaH xefen MeauuuHarblk Kbi3MeTKe LUaKbIpy ecenTepiH
XaH-XaKTbl Tangayabl KaMTUTbIH PETPOCMEKTUBTI aHaNMMTUKanblK 3epTTey xobackl nanganaHbingbl. 3epTTey ke3eHiHaer
Gapnblk HosonorusanapFa Gapnblk cypaHbicTapibl kKamTbigbl. Ctatuctukanblk Tanmgay SPSS Statistic 2.0 kemerimeH
opblHAanAbl, an guarpamMmanap MeH rpacguktep Microsoft 6araapnamansik KypanbiHbIH KOMETIMEH acangbl.

Hatnxenep [epektepai Tangay Xbin canbiH 6apnbik Hosonorusnap 60MblIHILE CypaHbICTapAbIH €H ken caHbl Anmatbl
obnbickl MeH Anmatbl KanacbliHaa GonaTbiHbiH kepceTTi. Pecnybnukamblagarbl aypynap KypbiibIMbiHAA PECMPATOPNbIK
aypynap, XYpek-Tamblp XYMeCi aypynapbl xaHe backa aa aypynap CUSIKTbI HO30M0rUsiNap XeTeKLUi opblHAapaa.

KopbITbIHABI. Xefen xapaem WaksipynapbiHbiH KypbinbiMbiHAa GipiHLLI OpbiHAAPALI THIHBIC any XaHe XypeK-TaMbIp
XyWeci aypynapbl anagbl. AmnFalKbl MegUUMHANbIK-CAHUTapNbIK KOMEKTIH, KOMKeTIMAINIMH KEeHEerTy apKbinbl Oyn
naronoruanapasliH, anfpiH anfaH gypeic. bapnbik TypFbiHAApAbIH ©3 OPHbIHAA LUYFbIN KOMeK any MyMKHAIrH any yLiH
emMxaHanap MeH enbLuepnik-akyLuepnik NyHKTTep XYMECiH 4aMbITy MaHbI3ab!.

TytiHdi ce3dep: wyrbin MeOUYUHasbIK WaKbIpy KypbiibiMbl, henbowep, WyFbil HO30/102Us, Xedes Xopoem.
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Introduction.

It is known that the emergency medical care system is
designed to diagnose and treat emergency conditions in
sick and injured people. Emergency medical care is a set of
immediate therapeutic, diagnostic and tactical measures
aimed at eliminating a sudden pathological condition that
threatens the life and health of a person or those around
him at all stages of treatment.

Emergency  conditions  include: life-threatening
conditions or pathological conditions associated with
disruption of vital functions (blood circulation, breathing,
etc.); conditions that threaten health, pathological conditions
with a high risk of developing impairments in vital functions
or that can cause persistent health impairments that may
occur in the absence of timely medical care in the near
future; conditions requiring urgent medical intervention in
the interests of others due to the patient’s behavior.

The structure of ambulance calls distinguishes between
sudden illnesses and syndromes requiring emergency
medical care, trauma and poisoning. According to the
National Scientific and Practical Society of Emergency
Medical Services of the Russian Federation, the most
common are cardiovascular diseases (hypertensive crisis,
angina pectoris, myocardial infarction, heart failure, rhythm
and conduction disorders), respiratory diseases (bronchial
asthma, pulmonary embolism, pneumonia), nervous system
(stroke, traumatic brain injury, syncope, headache,
autonomic crises and vertebrogenic pain syndrome) [8].

The performance of the emergency medical care
system serves as an indicator of the load on the health care
system as a whole. The number and pattern of ambulance
calls are reliable key indicators for predicting health status
in a community [5]. During the COVID-19 pandemic, there
has been a significant increase in ambulance call volumes
worldwide [2]. For example, in New York City alone, the
number of ambulance calls increased from the usual daily
high of 4,000 calls to more than 7,000 calls in early 2020
[9]. The number of emergency calls in Israel increased by
1,900% in the first three months of 2020. In Tijuana,
Mexico, there was a decrease in the number of non-
emergency calls, while the share of urgent cases in the call
mix increased sharply to 11.2%. For comparison, it can be
noted that the level of such calls before the pandemic was
6.7% in the structure of all ambulance calls [4].

Emergency medicine practice in Kazakhstan is evolving
and presents challenges that contribute to poor outcomes in
acute care settings. Mortality from diseases occurring as
emergencies contributes to the overall mortality rate in
Kazakhstan. This study discusses the structure of the main
emergency conditions in Kazakhstan.
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The aim of the study: analysis of the structure of EMS
calls in the Republic of Kazakhstan and the city of Semey
for the period from 2017 to 2022, identification of the main
nosologies that were the reasons for calling the EMS team.

Materials and Methods: A retrospective analytical
study design was used, including a comprehensive review
of emergency medical service call reports from 2017-2022.
The study included all calls for all nosologies during the
study period. Statistical analysis was carried out using
SPSS Statistic 2.0, and charts and graphs were generated
using Microsoft software.

Results and discussion:

Every year, the emergency medical service of the
Republic of Kazakhstan carries out from 7 to 8 million calls,
providing emergency medical care to citizens of the
Republic of Kazakhstan and foreign citizens located on the
territory of our republic.

In 2022, the emergency medical service in the republic
was represented by 18 independent stations, 123 city
substations and 291 district departments.

The structure of calls by urgency category is as follows:
1st category of urgency 417,165 calls (4.9%);
2nd category of urgency - 2,299,839 calls (27.1%);
3rd category of urgency - 2,540,500 calls (30%);
4th category of urgency - 3,224,869 calls (38%) [6].

When calls of the 4th category of urgency are received,
the emergency medical service dispatcher, through an
automated control system, transfers the call to the
paramedic and specialized (medical) teams of the
emergency medical department at the healthcare
organization providing primary health care (hereinafter
referred to as the emergency medical service department at
the primary health care organization. Arrival time of
paramedics and specialized (medical) teams to the patient's
location from the moment of receiving a call from the
emergency medical service dispatcher is: 1st category of
urgency - up to ten minutes; 2nd category of urgency - up to
fifteen minutes; 3rd category of urgency - up to thirty
minutes; 4th category of urgency - up to sixty minutes [6].

From 2017 to 2020, there was a decline in calls in the
Republic of Kazakhstan. In 2017, the number of calls in the
republic was 7,377,942, in 2018 — 7,158,851 calls, in 2019
- 3,823,171 calls, in 2020 - 3,750,797 calls. There was a
sharp decrease in the number of calls from 2018 to 2019,
when the indicator almost halved (Figure 1). This may be
due to the onset of the pandemic and the population’s fear
of calling emergency services. A similar situation was
observed in the United States: compared to the pre-
pandemic period, the average number of daily ambulance
calls across the state decreased from 2,453.2 to 1,969.6,
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representing a decrease of 19.7% [9]. In the UK, there was
a 14.74% decrease in call frequency during the pandemic
compared to pre-pandemic times [3]. Since the start of the
pandemic in Turkey, the number of patients admitted to the
emergency surgery clinic has decreased by 55%; the
number of patients receiving medical care decreased by
37%; the number of patients operated on decreased by
63%, and the number of patients hospitalized due to injury
decreased by 60% [1]. Since 2021, there has been a sharp
jump in the number of calls across the republic. In 2021,
this figure amounted to 8,252,281 calls; in 2022 - 8,482,373
calls (Figure 1).
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Figure 1. Dynamics of the number of calls in the
Republic of Kazakhstan for 2017-2022.

The population began to actively return to the usual life that
was before the pandemic: going to work, going on holidays,
walking at night, drinking alcohol, going to nightclubs, etc. Al
this, in tumn, led to an increase in emergency calls for all
nosologies (Fig.2), including diseases of the cardiovascular
system (acute coronary syndrome), respiratory system, trauma
and poisoning (road accidents, ethanol poisoning, etc.),
neurological causes (strokes), gastrointestinal diseases
(bleeding, exacerbation of pancreatitis). In the structure of
challenges, the leading positions are occupied by such
nosologies as respiratory diseases, diseases of the
cardiovascular system and other diseases (Fig.2, Fig. 3). Other
diseases included those nosologies that were not included in
the previous list (hypotension of unknown origin,
endocrinological pathologies, hematological diseases, etc.).
The smallest number of calls from 2017 to 2022 were for
urinary tract diseases. In 2017 there were 255,312 calls, in
2018 - 231,816 calls, in 2019 — 118,521 calls, in 2020 — 96,313
calls, in 2021 — 157,470 calls, in 2022 - 164,635 calls (Fig.2).

Diseases of the heart and respiratory system are one of
the main problems in medicine today. This is due to the
high prevalence of such diseases. The main risk factors for
heart and respiratory diseases are poor diet, physical
inactivity, tobacco use and harmful use of alcohol according
to the World Health Organization. The incidence continues
to increase, and according to forecasts from the same
World Health Organization, about 23.6 million people will
die from CVD in 2030 [11].
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Figure 2. Dynamics of the number of calls in the Republic of Kazakhstan by nosology for the period from 2017 to 2022.

Disease indicators by region were distributed as follows:
the largest numbers of calls per year for all nosology were in
the Aimaty region and the city of Almaty. The smallest number
of EMS calls was recorded in the North Kazakhstan region
(Figure 4). This is due to the population size in these regions.
The maximum number of people as of January 1, 2023 is in the
city of Aimaty (2,161,695 people), and the minimum number is
in the North Kazakhstan region (534,024 people) [7].

In 2021, the highest rate of infectious diseases was in
the Mangistau region (40,793 calls). This is due to
outbreaks of measles and salmonella in the region. The first
outbreaks of measles in the Mangistau region were
recorded in 2019 - 1,422 cases and in 2020 - 361 cases [5].
The lowest rates of infectious diseases are in Western
Kazakhstan: West Kazakhstan region (3403 calls), Aktobe
region (3414 calls), Atyrau region (3430 calls) (Figure 5).
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In terms of cardiovascular diseases, the leading
positions are occupied by the Almaty region (78,942 calls),
the Karaganda region (62,507 calls), and the city of Almaty
(71,391 calls). The lowest rate for CVD diseases is in the
Mangistau region (8942 calls) (Figure 5).

For diseases of the respiratory system, the Karaganda
region was in first place (100,020 calls). Since 1952, lead-
zinc ores have been mined in this area. The results of a
radionuclide study of the composition and concentrations of
radioactive elements suggest that increased values of
radioactivity associated with natural geological and man-
made factors create a significant proportion of the dose load
on the population, which leads to diseases of the respiratory
system [8]. The lowest figure is in the Mangistau region
(3486 calls).
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Figure 3. Structure of EMS calls in the Republic of Kazakhstan in 2021.
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Figure 4. Total number of calls for 2021 by region.

century, diseases of the digestive system will occupy one of the
leading places, which is due to the lifestyle of modern people

Almaty region is in first place for diseases of the
gastrointestinal system (32,521 calls) (Figure 5). This may be
due to factors such as the pace of life in a metropolis and the
variety of unhealthy food outlets. According to experts from the
World Health Organization [11], by the middle of the 21st
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environmental pollution, and an increase in diet share of low-
quality and genetically modified food products.
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Flgure 5. Number of calls for therapeutic diseases by region for 2021.

Almaty takes the leading position in almost all surgical
conditions: injuries and poisonings - 49,408 calls, obstetric
and gynecological diseases - 29,145 calls, acute surgical
diseases of the abdominal cavity - 10,716 calls, urinary tract
diseases - 13,875 calls (Figure 6). This is due to the size and
density of the population, the rhythm of city life, high traffic on
the roads, which leads to injuries and surgical acute
conditions. The smallest number of calls regarding surgical
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pathologies were identified in the North Kazakhstan region:
injuries and poisonings - 5718 calls, obstetric and
gynecological diseases - 2136 calls, acute surgical diseases
of the abdominal cavity - 1675 calls, urinary tract diseases -
1137 calls . This is also due to the small number of residents

in this area [7].

In the city of Semey in 2021, the structure of calls was
distributed as follows: other diseases - 39574 (22%),
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Figure 6. Number of calls for surgical diseases by region for 2021.

cardiovascular diseases - 35467 (20%), respiratory diseases -
34398 (20%), injuries (accidents) and poisoning - 18210 (10%),
obstetrics and gynecological diseases - 12863 (7%), infectious
diseases - 8531 (5%), neurological diseases - 6472 (4%),
gastrointestinal diseases - 7294 (4%), acute surgical diseases
of the abdominal cavity - 6211 (4%), urinary tract diseases —
7293 (4%). These indicators are almost similar to the structure
of calls by nosology throughout the country.

Considering the predominance of respiratory and
cardiovascular diseases in the structure of calls, it is
necessary to improve algorithms for providing emergency
care for these nosologies and conduct training for
emergency medical personnel. Since in case of cardiac
arrest, assistance must be provided in the first 6-8 minutes,
it is necessary to train persons without medical education to
provide assistance until the ambulance arrives.

Conclusion. Diseases of the respiratory system and
cardiovascular system occupy leading positions in the
structure of EMS calls. It is better to prevent these
pathologies in advance by expanding the availability of
primary care. It is important to develop a system of clinics
and paramedic-midwife stations so that all residents have
the opportunity to receive emergency care on site. It is
necessary to increase the medical literacy of the population:
conduct educational work among the population, teach
people to correctly assess their condition and know when to
seek medical help or provide emergency medical care
before the arrival of the ambulance. Develop psychological
support programs for patients who are prone to panic and
often call an ambulance without good reason.
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