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Abstract

The purpose of the study: to study the frequency of road accidents on highways of national significance for 2021, based on the
mortality rates and the number of victims in the regions of Kazakhstan.

Methods. The paper analyzes the indicators of the frequency of accidents, their mortality rate and the number of victims, based on
the population density. The work of the country's highway medical and rescue centers has been also evaluated, namely the number of departures
and the number of hospitalizations.

Results. The number of road accidents in relation to the population density during the study period prevails in the city of Almaty
and Almaty region - 33%, Zhambyl region — 11%, in the city of Nur-Sultan and Akmola region - 11%, in the city of Shymkent and Turkestan
region - 7%. The proportion of accidents in the context of the regions of Kazakhstan left: the southern region - 54%, the northern region -
22%, the western region - 12%, the eastern region - 6%, central Kazakhstan - 5%. Greater number of victims per 1 exit of highway medical
and rescue points can be noted in the city of Almaty and Almaty region (1211), the city of Shymkent and Turkestan regions (408), as well as in
Zhambyl (412) and Karaganda (403) regions. The highest mortality rates as a result of road accidents are observed in the southern region
of Kazakhstan: the city of Almaty and Almaty region (31.98 per 100 thousand population), in Shymkent and Turkestan region (16.46 per 100
thousand population) and in Zhambyl region (10.67 per 100 thousand population). The lowest indicator in the North Kazakhstan region is
2.03 per 100 thousand population.

Conclusions. There is a correlation between the cases of road accidents, the number of injured and dead as a result of road accidents
and the population density, since the largest proportion of road accidents occur in the densely populated regions of Kazakhstan. There is a
decrease in the number of road accidents in 2021 by 16% compared to previous years, which was reflected in a decrease in the number of
visits by teams of HMRP by 12%, medical care provided by 27% and the number of hospitalized by 8%.
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Introduction

According to international transport statistics, road
transport is considered to be one of the most accident-
prone and traumatic in the world. Road traffic injuries
(road accidents) rank first in the world in terms of the
number of fatalities and second in terms of the number of
injured. The total mortality in road accidents is 12 times
higher than in other types of injuries, disability is 6 times
higher. Such victims need hospitalization 7 times more
often, and hospital mortality is 4.5 times higher than the
mortality of victims from other causes [1-3].

More than half of all deaths as a result of road
accidents among young people aged 15 to 44 and 73% of
all deaths as a result of road accidents are men. The number
of fatal and disabled accidents is growing every day and
is considered as a real problem for health care and all
interested bodies that prevent them [4,5].

Currently, the organization of road safety, reduction
of mortality and disability of victims of road accidents is an
important social problem, as well as a medical problem in
the field of public health in many countries of the world [6-
8]. Reasonable provision and planning of the organization
of medical care for victims on road routes during the
pre-hospital, transportation and hospital stages, that is,
at all stages of emergency medical care is one of the first
and necessary factors that can significantly reduce and
minimize the consequences of injuries and the overall
outcome [9,10].

According to the data of the authorized body for
legal statistics and special records, there is an increase
in the number of accidents on highways of republican
significance in Kazakhstan. So, in 2019, there is an increase
in the number of deaths from 3.4% to 6.1%, compared with
2018 [8].

Materials and methods

In this study information and analytical (collection
and analysis of reporting materials for 2021 on the
number of road accidents in the context of the regions of
Kazakhstan, taking into account the sample of the number
of victims) and statistical (processing the number of road
accidents, taking into account injuries and the number of
deaths on highways of republican significance) methods
were used. The sources of the study included:

- the data from the Disaster Medicine Service for
2021;

-reporting and statistical materials of the Committee
on Legal Statistics and Special Accounts of the Prosecutor
General's Office of the Republic of Kazakhstan on the
number of registered accidents and the number of deaths
on highways of republican significance for 2021;

- reporting and statistical materials of the
Committee of administrative police of the Ministry of
Internal Affairs of the Republic of Kazakhstan for 2021 on
the number of car accidents on highways of republican
significance;

- the information materials of the Committee of
Highways of the Ministry of Industry and Infrastructural

Results

In 2021 a total of 13.903 road accidents were
registered, the number of deaths as a result of an accident
equaled to 2.070 people, and the number of injured as a
result of an accident equaled to 16431 people. In absolute
numbers, statistics of the studied year for the causes of
an accident are as follows: driving a vehicle in a state of

According to the Republican Bureau of Forensic
Medical Examination, there is also an increase in injuries
that entail a fatal outcome, the latter is due to the high risk
of injury to vehicles. More than half of the deaths (52%) in
road accidents occur directly at the scene of the accident,
about 39% - in hospitals, in clinics, 6% - in the emergency
departments of hospitals and 3% - during the transportation
of victims [11].

There are also barriers in the comparison and
reliability of existing cases of non-fatal outcomes, since
there is no single standard and approach in accounting for
statistical data by authorized bodies in the law enforcement
and healthcare fields. There is also a significant difference
in the organization of emergency medical care in case of
an accident in large cities and on republican highways in
the medical and tactical situation and in the organizational
approaches resulting from it.

At the same time, there are unresolved problems
in providing medical care to victims during the “golden
hour” after an accident. Introduction of a unified system
for organizing medical care at highway medical and rescue
points stationed on highways of international and national
significance will allow timely and on schedule provision of
emergency medical care to victims of road accidents, and
reduce the number of fatal cases.

The purpose of the study: to analyze the frequency
of road accidents on highways of national significance in
2021, taking into account mortality rates and the number
of victims throughout the regions of Kazakhstan.

Development of the Republic of Kazakhstan on highways of
republican significance, their length, infrastructure.

We have studied the ratio of population density
and the number of accidents in the regions on highways
of international and national significance. The paper also
analyzes the work of the country's highway medical and
rescue points (HMRPs), namely the number of departures
and the number of hospitalizations. We have conducted a
comparative analysis of the ratio of the number of accidents
and departures of HMRP brigades, the number of victims
per 1 departure of HMRP.

Statistical studies have included calculations of
extensive, intensive and aligned indicators, which are
calculated according to a generally accepted methodology.
The death rates from road accidents are calculated per 100
thousand of the corresponding population.

The received materials have been processed using a
computer (Microsoft Office 2007 software package: Excel,
Word, Access; BIOSTAT; SPSS 26; STATA 16E).

alcoholic, narcotic and (or) toxic intoxication - 323; the
reason for on-coming driving or over-taking - 584; non-
compliance with the requirements prescribed by road signs
or roadway markings - 635; speeding - 3250; other reasons
-9111.
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The number of road accidents in relation to the
population density during the study period prevails in the
city of Almaty and Almaty region - 33%, Zhambyl region -
11%, in the city of Nur-Sultan and Akmola region - 11%,

largest share of accidents in the context of the regions of
Kazakhstan can be observed in: the southern region -54%,
the northern region - 22%, the western region - 12%, the
eastern region - 6%, central Kazakhstan - 5% (Table 1).

in the city of Shymkent and Turkestan region - 7%. The

Table 1 - The ratio of population density and the number of accidents in the regions on highways of international and national

significance
Bestion Population Territory, Density of Number of road
g size square km population accidents in 2021
Nur-Sultan,
Akmola region 1919683 146219 13,13 272 (11%)
Aktobe region 895967 300629 2,98 130 (5%)
Almaty,
Almaty region 4028247 223911 17,99 839 (33%)
Atyrau region 659074 118631 5,56 61 (2%)
West-Kazakhstan
region 661960 151339 4,37 68 (3%)
Zhambyl region 1140556 144264 7,91 285 (11%)
Karaganda region 1375680 427982 3,21 122 (5%)
Kostanay region 863566 196001 4,41 81 (3%)
Kyzylorda region 816700 226019 3,61 68 (3%)
Mangystau region 722977 165642 4,36 61 (2%)
Shymkent,
Turkestan region 3153682 117249 26,90 179 (7%)
Pavloar region 750488 124725 6,02 114 (5%)
North-Kazakhstan
region 542654 97993 5,54 79 (3%)
East Kazakhstan region 1362656 283226 4,81 149 (6%)

Thus, there is a relationship between road accidents
and population density, since the largest proportion of
accidents tend to occur in densely populated regions of the
country.

We have analyzed the work of HMRPs, namely the
number of visits and the number of hospitalizations.

In 2021 1,371 departures were made by HMRP
teams for 2.508 road accidents on highways of international
and national significance, which is 45% of the total number
of road accidents.

TMSP on average react to about 50% of accidents
occurring on highways of international and national
significance, which is correlated to their number, the area
of responsibility and the compliance with the principle of
the “golden hour”.

We have considered data on the number of victims
in an accident, and the number of hospitalizations through
HMRP, based on its response time to an incident to
determine its effectiveness (Table 2).

Table 2 - Indicators of the number of victims per 1 departure of HMRP in 2021

. Number of Number of victims in e

Region Number of HMRPs departures in 2021 per 1 d;gg{ture in
Nur-Sultan, Akmola region 3 91 326 3,6
Aktobe region 3 55 190 3,5
Almaty, Almaty region 6 277 1211 4,3
Atyrau region 1 12 40 3,3
West-Kazakhstan region 1 58 114 2,0
Zhambyl region 3 120 412 3,4
Karaganda region 7 192 403 2,0
Kostanay region 1 31 213 6,9
Kyzylorda region 3 80 96 1,2
Mangystau region 2 56 113 2,0
%rigzgliegzion 3 237 408 L7
Pavlodar region 2 97 222 2,2
North-Kazakhstan region 1 12 83 6,9
East Kazakhstan region 4 53 272 5,1
Average 98 293 3,4
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The largest number of victims is noted in the city of
Almaty and Almaty region (1211), the city of Shymkent and
Turkestan region (408), as well as in Zhambyl (412) and
Karaganda (403) regions.

for 2021 equals to 0.37, which indicates that the population
density should be taken into account when organizing the
work of HMRP.

Taking into account the capacity of a reanimobile,

At the same time, the correlation coefficients
between the number of injured and the population density

we have considered the indicators of hospitalization by
means of HMRP (Table 3).

Table 3 - Indicators of the number of hospitalized persons per 1 departure of HMRP in 2021

e Nﬁﬁli’{eprs()f Numbef r?g ggrfartures Numberi I?fz}t(l)ozslpitalized ho dsp igﬁg&%ﬁ: e il
eparture in 2021

Akinola region 3 o1 76 08
Aktobe region 3 55 43 0,8
Al mAa}tmy?iayéi o 6 277 217 0,8
Atyrau region 1 12 16 1,3
West-Kazakhstan region 1 58 114 2,0
Zhambyl region 3 120 92 0,8
Karaganda region 7 192 219 1,1
Kostanay region 1 31 19 0,6
Kyzylorda region 3 80 51 0,6
Mangystau region 2 56 19 0,3
Turkestan region 3 237 226 10
Pavloar region 2 97 52 0,5
North-Kazakhstan region 1 12 7 0,6
East Kazakhstan region 4 53 33 0,6
Average 98 85 0,8

Thus, the number of victims in need of The results of the assessment of the provision of

hospitalization per 1 departure of HMRP is about emergency medical care at HMRP have revealed that the

1 person, which indicates a sufficient capacity of the
reanimobile used.

number of deaths in 2021 depends on the density of the
population living near the republican highways (Table 4).

Table 4 - Mortality rates per 100 thousand people in road accidents, based on the population of the region in 2021

Number of
Region Length of the roadway Nlﬁnﬁ/})ﬁ;()f Numbeé'igtf aI;Ill(}gRP per H%ORE&); T Mortality rates
population
Aﬁi‘;{)i“l}ggon 970 3 3233 2,5 7,31
Aktobe region 1240 3 413,3 3,0 7,91
Al nﬁalfylizyéion 1920 6 320,0 3,5 31,98
Atyrau region 500 1 500,0 6,6 3,19
West-Kazakhstan region 330 1 330,0 6,6 4,98
Zhambyl region 822 3 274,0 3,8 10,67
Karaganda region 2100 7 300,0 2,0 9,89
Kostanay region 450 1 450,0 8,6 3,01
Kyzylorda region 1160 3 386,7 2,7 4,91
Mangystau region 947 2 473,5 3,6 3,76
T 410 3 136,7 6,8 16,46
Pavloar region 550 2 275,0 3,8 4,66
North-Kazakhstan 189 1 189.0 5.4 2,03
region
East Kazakhstan region 1490 4 372,56 3,4 5,99




Traumatology and Orthopaedics of Kazakhstan, Volume 1. Number 61 (2022)

The highest mortality rates as a result of road
accidents are observed in the southern region of
Kazakhstan: the city of Almaty and Almaty region (31.98
per 100 thousand population), in Shymkent and Turkestan
region (16.46 per 100 thousand population) and in Zhambyl

Discussion

We have compared the obtained data with the
results of our previous studies and have revealed a decrease
in the number of road accidents in 2021 by 16% compared
to 2019-2020, which is probably due to the outbreak of the
COVID-19 pandemic and quarantine restrictions imposed,
which was reflected in a decrease in the number of visits by
HMRP teams by 12%, medical care provided by 27% and the
number of hospitalized by 8% [12]. However, in the context
of regions, the southern region prevails as the largest case
of road accidents, taking into account the large number of
deployed HMRPs.

According to Quistberg D. [13], population density
is one of the main variables in predictive models for the
prevention of accidents.

In dynamics it is noticeable that the prevailing
reasons for three years (2019-2021), also contain other
reasons in the same ratio (weather conditions, road
condition, technical condition of vehicles, driver's health,
etc.) - 63%, speeding - 27%, non-compliance with traffic
signs and maneuvering while driving -5%, on-coming
driving or over-taking - 3%, driving in states of intoxication
- 2%.

We have considered the factors that make up the
frequent causes of accidents on highways. The national
operator, JSC “NC “KazAvtoZhol” - is responsible for the
condition of highways, and at the time of publication
we have not established reports and other documents
reflecting quantitative data on the quality of the roadway
on the highways of Kazakhstan, indicating the quality
coefficients for each road section. At the same time,
according to Tokkulov B. [14], the state of highways of
republican significance for 2016 is considered as good
(32%), satisfactory (45%), and unsatisfactory (23%).

It is also established that in Kazakhstan there are no
official statistical data on the density of automobile traffic
both in settlements and on highways, in the context of
seasonality and time of day.

According to Chen Yu (2016) and T. Tsuboi [15,16],
the correlation coefficient between the traffic density and

Conclusions

There is a correlation between the cases of road
accidents, the number of injured and dead as a result
of road accidents and the population density, since the
largest proportion of road accidents occur in the densely
populated regions of Kazakhstan.

There is a decrease in the number of road accidents
in 2021 by 16% compared to previous years, probably due to
the outbreak of the COVID-19 pandemic and the quarantine
restrictions imposed, which was reflected in a decrease in
the number of visits by HMRP teams by 12%, medical care
provided by 27% and the number of hospitalized by 8%.

The identified regional peculiarities of the
frequency of accidents and their consequences should
be taken into consideration when organizing the work of
emergency medical services on the highways of Kazakhstan.

Gratitude. The authors express their gratitude to
the representatives of the Committee on legal statistics and
special accounts of the Prosecutor General's Office of the
Republic of Kazakhstan, the Committee of administrative

region (10.67 per 100 thousand population). The lowest
indicator in the North-Kazakhstan region is 2.03 per 100
thousand population.

the number of accidents ranges from 0.68 to 0.78, which
indicates a direct relationship between these factors.
According to the state of the country's fleet, it has been
identified that as of January 1, 2021, there are 3.76 million
cars in Kazakhstan. According to a specialized analytical
study, the car fleet tends to grow by an average of 8.6% per
year, the average age of the car is 20 years, and it tends to
age by 1% per year [17].

According to McDonald H. (1984) [18], cars
manufactured before 1984 were 2.88 times more likely to
have an accident with injuries than cars built after 1994.
There was also a tendency of increased risk of an accident
with a rise in the age of the vehicle for each year after an
adjustment with potential distorting factors. According to
Martin-delos Reyes L. (2019) [19], there is a positive strong
connection between a trafficincident and involvement of the
car with an expired inspection certificate. Since in countries
with a high standard of living, there is a tendency to reduce
the number of accidents [20], the poor-quality condition
of roads and the deterioration of the country's fleet are
additional risks to a dangerous situation on the roads, and
should be taken into account when organizing the work of
emergency medical services on the highways.

Limitations. In our study, it has not been possible
to determine the number of deaths that occurred after
hospitalization, which could also be an indicator of the
effectiveness of HMRP.

There is also a lack of data on the density of
automobile traffic on the highways of the Republic of
Kazakhstan and on the distribution of cars by deterioration
in the context of regions.

Given the limited information, it can be assumed
that the approach of implementing the rules and regulations
available for effective planning of emergency services is
incomplete.

police of the Ministry of Internal Affairs of the Republic of
Kazakhstan, as well as the Roads Committee of the Ministry
of Industry and Infrastructural Development of the Republic
of Kazakhstan for kindly providing reporting, statistical and
information materials according to our requests within the
framework of this study.

Conflict of interest. The authors declare that the
conflict of interest is absent.

Contribution of the authors. Conceptualization
credits - LA.A.; writing credits - S.A.K,, 0.G.U.; editing credits
- 0.G.U.; data collection and analysis credits- S.A.K.

Financing. This study has been carried out within
the framework of the master's thesis of the author AK
Sisenova on the topic of: “Assessment of the organizational
activities of the Disaster Medicine Service for emergency
medical assistance in emergency situations on highways of
republican significance”, submitted for the academic degree
of Master of Public Health. There are no external sources of
financing.



Traumatology and Orthopaedics of Kazakhstan, Volume 1. Number 61 (2022)

References

1. Martin A., Lagarde E., Salmi L.R. Burden of road traffic injuries related to delays in implementing safety belt laws in
low-and lower-middle-income countries. Traffic injury prevention, 2018; 19(sup1): S1-S6. [Crossref].

2. Azami-Aghdash S., Aghaei M.H., Sadeghi-Bazarghani H. Epidemiology of road traffic injuries among elderly people; a
systematic review and meta-analysis. Bulletin of Emergency & Trauma, 2018; 6(4): 279. [Crossref].

3. Symons J., Howard E., Sweeny K., Kumnick M., Sheehan P. Reduced road traffic injuries for young people: A preliminary
investment analysis. Journal of Adolescent Health, 2019; 65(1): S34-543. [Crossref].

4. Chokotho L., Mulwafu W, Singini L, Njalale Y, Jacobsen K.H. Improving hospital-based trauma care for road traffic
injuries in Malawi. World ] Emerg Med. 2017; 8(2):85-90. [Crossref].

5. llonoe B.I1., Pozoxcuna JLI1., posoe U.A., Kawesaposa JI.P. u dp. [locadka eepmo.iema 0ko.10 1e4e6HOl MeOUYUHCKOU
opeaHusayuu: eapuaHm peweHus // Meduyurna kamacmpod. - 2019; N2.4108. - C. 48-51. [Crossref].

Popov V.P, Rogozhina L.P, Frolov .A.,, Kashevarova L.R. i dr. Posadka vertoleta okolo lechebnoj medicinskoj organizacii:
variant reshenija (Helicopter landing near a medical medical organization: a solution) [in Russian]. Medicina katastrof, 2019;
4108: 48-51. [Crossref].

6. Masilkova M. Health and social consequences of road traffic accidents. Kontakt, 2017; 19(1): e43-e47. [Crossref].

7. Azami-Aghdash S. Meta-synthesis of qualitative evidence in road traffic injury prevention: a scoping review of
qualitative studies (2000 to 2019). Archives of public health, 2020; 78(1): 1-27. [Crossref].

8. Igissinov N., Aubakirova A., Orazova G., Akpolatova G. et al. Prediction mortality rate due to the road-traffic accidents
in Kazakhstan. Iranian journal of public health, 2020; 49(1): 68. [Google Scholar]/.

9. Lenti L., Brainin M., Titianova E., Morovic S. et al. Stroke care in Central Eastern Europe: current problems and call for
action. International journal of stroke, 2013; 8(5): 365-371. [Crossref].

10. Chokotho L., Mulwafu W, Singini I, Njalale Y. et al. First Responders and Prehospital Care for Road Traffic Injuries in
Malawi. Prehosp Disaster Med. 2017; 32(1): 14-19. [Crossref].

11. Kocymos A. O HeKOMOpbIX 3/1eMeHMax 0KAa3aHus MeduyuHckol nomowu 8 ¢popme caHumapHol asuayuu 3a
pybescom // Knunuueckas meduyuna Kasaxcmaua. - 2011. - Ne.1 (20). - C. 4-7. [Google Scholar].

Kosumov A. O nekotoryh jelementah okazanija medicinskoj pomoshhi v forme sanitarnoj aviacii za rubezhom (On some
elements of medical care in the form of air ambulance abroad) [in Russian]. Klinicheskaja medicina Kazahstana. 2011;1 (20):
4-7. [Google Scholar].

12. Cucenosa A.K.,, Xamudyaauua 3.I,, Kokuwesa I'A., A6dpawumosa C.B. u dp. AHaau3 ycaoeutl, HE06X00UMbIX 015
0p2aHu3ayuu U NAAHUPOBAHUS OKA3AHUS IKCMPEHHOU MeOUYUHCKOU NOMOWU nocmpadaswum Ha aemoMobUAbHbIX MPAccax
Kazaxcmana // Science & Healthcare. - 2022.- T.24.- Ne2. - C. 48-56. [Crossref].

Sisenova A.K., Hamidullina Z.G., Kokisheva G.A., Abdrashitova S.B. i dr. Analiz uslovij, neobhodimyh dlja organizacii i
planirovanija okazanija jekstrennoj medicinskoj pomoshhi postradavshim na avtomobil'nyh trassah Kazahstana (Analysis of
the conditions necessary for organizing and planning the provision of emergency medical care to victims on the highways of
Kazakhstan) [in Russian]. Science & Healthcare. - 2022; 24(2): 48-56. [Crossref].

13. Quistberg D.A.,, Howard E., Ebel B.E., Moudon A.V. et al. Multilevel models for evaluating the risk of pedestrian-motor
vehicle collisions at intersections and mid-blocks. Accident Analysis & Prevention, 2015; 84: 99-111. [Crossref].

14. Tokkynoea b.C. Ynpasaenue agmomobuibHuiMu dopozamu Pecnybauku KaszaxcmaH: npobsiembl u nepcnekmugbl
passeumusi // CospemerHble uHHoBayuu. - 2017. - Ne 4(18). - C. 65-69. [Google Scholar].

Tokkulova B.S. Upravlenie avtomobil'nymi dorogami Respubliki Kazahstan: problemy i perspektivy razvitija (Road
management of the Republic of Kazakhstan: problems and development prospects) [in Russian]. Sovremennye innovacii, 2017;
4(18): 65-69. [Google Scholar].

15. Yu C, Zhang ], Yao D., Zhang R, Jin H. Speed-density model of interrupted traffic flow based on coil data. Mobile
Information Systems, 2016; 4: ID 7968108. [Crossref].

16. Tsuboi T. Visualization and analysis of traffic flow and congestion in India. Infrastructures (2021): 6(3): 38. [Crossref].

17. KasMedua. CpedHuii so3pacm asmomo6u.is 8 Ka3axcmaHe cocmasuna 20 sem. Be6 catim [ﬂama obpaujeHus:
12.01.2022 200]. Pexcum docmyna:
sostavil-20-let/.

KazMedia. Srednijvozrast avtomobiljav Kazahstane sostavil 20 let (KazMedia. The average age of a car in Kazakhstan was
20 years.) [in Russian]. Veb sajt [Data obrashhenija: 12.01.2022 god]. Rezhim dostupa: https://kz.kursivmedia/2021-12-30/

redniy-vozrast-avtomobilya-v-kazakhstane- vil-20-1

18. McDonald G.C. A nonparametric analysis of urban, rural, and interstate traffic. Design of Experiments: Ranking and
Selection, 1984; 56: 143 p. [Google Scholar].

19. Martin-delosReyes L.M., Jiménez-Mejias E., Martinez-Ruiz V,, Moreno-Rolddn E. et al. Efficacy of training with driving
simulators in improving safety in young novice or learner drivers: A systematic review. Transportation research part F: traffic
psychology and behaviour, 2019; 2: 58-65. [Crossref].

20. World Health Orgamzatlon Global status report on road safety 2015 Webszte [Clted 21 Jan 2022] Avallable from

IIQQSQH7]P 197qzUyaMKkG6VnMhS_w&w=1280.



https://doi.org/10.1080/15389588.2017.1344354
https://doi.org/10.29252/beat-060403
https://doi.org/10.1016/j.jadohealth.2019.01.009
https://doi.org/10.5847/ wjem.j.1920-8642.2017.02.001
https://doi.org/10.33266/2070-1004-2019-4-48-51
https://doi.org/10.33266/2070-1004-2019-4-48-51
https://doi.org/10.1016/j.kontakt.2017.01.007
https://doi.org/10.1186/s13690-020-00493-0
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7152637/
https://doi.org/10.1111/j.1747-4949.2012.00845.x
https://doi.org/10.1017/S1049023X16001175
https://cyberleninka.ru/article/n/o-nekotoryh-elementah-okazaniya-meditsinskoy-pomoschi-v-forme-sanitarnoy-aviatsii-za-rubezhom
https://cyberleninka.ru/article/n/o-nekotoryh-elementah-okazaniya-meditsinskoy-pomoschi-v-forme-sanitarnoy-aviatsii-za-rubezhom
https://doi.org/10.34689/SH.2022.24.2.006
https://doi.org/10.34689/SH.2022.24.2.006
https://doi.org/10.1016/j.aap.2015.08.013
https://cyberleninka.ru/article/n/upravlenie-avtomobilnymi-dorogami-respubliki-kazahstan-problemy-i-perspektivy-razvitiya
https://cyberleninka.ru/article/n/upravlenie-avtomobilnymi-dorogami-respubliki-kazahstan-problemy-i-perspektivy-razvitiya
https://doi.org/10.1155/2016/7968108
https://doi.org/10.3390/infrastructures6030038
https://kz.kursiv.media/2021-12-30/sredniy-vozrast-avtomobilya-v-kazakhstane-sostavil-20-let/. 
https://kz.kursiv.media/2021-12-30/sredniy-vozrast-avtomobilya-v-kazakhstane-sostavil-20-let/. 
https://kz.kursiv.media/2021-12-30/sredniy-vozrast-avtomobilya-v-kazakhstane-sostavil-20-let/. 
https://kz.kursiv.media/2021-12-30/sredniy-vozrast-avtomobilya-v-kazakhstane-sostavil-20-let/. 
https://books.google.kz/books?hl=ru&lr=&id=1Un6FKdqUg4C&oi=fnd&pg=PA143&dq=McDonald+H.+%5B56%5D,+cars+manufactured+before+1984+were+2.88+&ots=PV1VI1jYG_&sig=ASSZhiEPD59hLyeVrVCOKXAjnCU&redir_esc=y#v=onepage&q&f=false
https://doi.org/10.1016/j.trf.2018.12.006
https://books.google.kz/books/publisher/content?id=wV40DgAAQBAJ&hl=ru&pg=PP1&img=1&zoom=3&sig=ACfU3U
https://books.google.kz/books/publisher/content?id=wV40DgAAQBAJ&hl=ru&pg=PP1&img=1&zoom=3&sig=ACfU3U

Traumatology and Orthopaedics of Kazakhstan, Volume 1. Number 61 (2022)
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Tyhinaeme

3epmmey makcamol. Kazakcmai eHipsaepi 60tibiHWwa 61iM-dcimim kepcemkiwimepi meH 3apdan wekkeHdep CaHblH eckepe omblpbin,
2021 s#culaFsl pecnyb6AuKaAbIK MAHbI3bI 6ap A8MOMOOUMb JHC0A0APLIHOAFLL HCON-KOAIK OKUFANAPbIHLIH JicuinieiH 3epdeney.

ddicmepi. XKymbicma sicoa-kenik oKUFanapblHblY dcuinieiniy kepcemkiwmepi, onapoan 604ambvlH 6AIM-HCIMIM JHaHe XAAbIKMbIH
MbIFbI30bIFbIH €CKepe omblpbin, 3apdan wekkeHdepodiy caHbl masadanoul. Coudali-ax, enimizdiH mpaccanvlk MeouyuHANbIK-KymMKapy
nYHKMmMmepiHiH %CYyMblCbl, aman alimkKaHoa, WbiFy caHbl MeH emoeyz2e Hamkbl3y cambl 6araaaHobL.

Hamuoicenepi. 3epmmein omblpraH Ke3eHOe Xa/blKMblH MbIFbI30bIFbIHA KAMbBICMbL HCOA-KOAIK OKUFAAAPbIHbIY CaHbl Animamol
Ka/aacvlHoa KHcaHe Aamambl 06abicbiHOa - 33%, XKambbin o6avicbinoa - 11%, Hyp-Cyaman KaaacwiHda dcaHe AKmoaa obavicbiHda - 11%,
Hlsimkenm KasaacwiHOa sicaHe TypkicmaH o6abicbiHOa - 7% 6aceim 6oaadsl. KasakcmaH eHipaepi 66aiHicCiHOe HC0A-KOAIK OKUFANAPbIHbIH
yaec caamarsl kaadsl: OHmycmik eyip — 54%, Conmycmik eyip — 22%, Bambic eHip — 12%, LlIbirbic eHip - 6%, Opmansik Kazakcmau-5%.
Tpaccanvlk MeduyuHaAbIK-KymKapy nyHKkmmepiHiy 1 wirysiHa 3apdan wiekkeHdepdiy ken caHbl AamMamsl Kaaacbl MeH AamMamsl 064bICbIHOA
(1211), UlbimkeHm Kaaacel sxcaHe TypkicmaH obavicmapeiHda (408), condati-ak amébwin (412) xcane KaparaHodwt (403) obavicmapbiHda
6atikanadvel. Kos-kenik OKUFANapbIHbIY CAA0APbIHAH 6OAAMbIH 64IM-HCIMIMHIH eH JcoFapbl kepcemkiwmepi KazakcmaHHbiH oHmycmik
eHipiHde 6atikanadsl: Aamamubl Kaaacsl MeH Aamambl 064bicbiHOA (100 mbiy mypreinra wakkanda 31,98), Llleimkenm Kaaacwsl meH TypkicmaH
06blcbIHOA (100 MblH mypFuiHFa wakkaHda 16,46) scaHe 2Kambbia 06abicbiHda (100 mbiH mypFuiHFa wakkaHda 10,67) 6040bl. CKO - daFsl eH
memeHzi kepcemkiut - 100 MblH mypFbiHFa wakkaHda 2,03 Kypadbwl.

Tystcwbipbimoama. Xoa-Kenik OKUFaaapblHbIH Hcardatinapsl HeaHe 04apdblH HomusiceciHde 3apdan wekkeHdep MeH Kasa mankaHdap
CaHbl MeH XAAbIKMbIH MbIFbI30bIFbl apacbiHoa mayeadiaik 6atikanadvl, elimkeHi KazakcmaHHbIH Xablk MblFb3 OPHANACKAH 6HipaepiHde
JHCON-KOIK OKUFACHI HaAFOAUIaPbIHbIH eH Ken yaec caamarsl keaedi. 2021 icblabl #0A-KOAIK OKUFAAAPbIHbIY CAHbIHbIH 6MKeH HblA0apMeH
canvicmbipranda 16% - ¥a memeHoeyi opbiH aadbl, 6y mpaccanvik MeQUYUHANbIK-KymKapy KblaMemi 6pu2adanapulHbly WbIFY CAHbIHbIH
12%-ra, KepceminzeH MeQUYUHAAbIK KOMEKMIH 27% - ¥a HcaHe emdeyze HamKbI3blAFAHOAp CaHbIHbIH 8%-Fa a3arblHa aKenol.

Tyiiin ce3dep: 3#01-KOAIK OKUFANAPbL, 64IM-XHCIMIM, XA1bIKMbIH MbIFbI30bIFbI, MPACCAAbIK MEOUYUHANbIK-KYMKApPY NyHKMI.
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Pesome

He./lb ucmedosanu.q; uszyyums vacmomy aOpOJICHO-mpGHCHOpmeIX npoucwecmeuﬁ HA a8MoOMO6UNbHBIX mpaccax
pecnyﬁﬂuxchm)za 3HaveHus 3a 2021 200 cyvemom nokazameelti CMepmHocmu u vucaa nocmpat)aewux no pe2uoHam Kaszaxcmana.

Memodel. B pabome npoaHaauzuposaHsl nokazameau vacmomol /[TII, cmepmHocmu om HUX U KOAUYECMB80 hoCcmpaodaswux ¢
yuemom naomHocmu HaceseHus. Takdce oyeHeHa paboma mpaccogbix MedUKo-chacamebHblll NYHKMO8 CMpaHbl, d UMEHHO KOAUYecmeo
8b1e3008 U KOJIUYecmao 20cnumaau3ayutl.

Pesynemamel.  Koauwecmeo [TII 6 coomHoweHUu ¢ NJ0MHOCMbIO HACE/eHUS 3a U3y4aeMmblll nepuod npegasupyem & zopode
Aamamut u AamamuHckoll obnacmu - 33%, Kambolickoll obaacmu - 11%, e 2opode Hyp-Cyamau u AkmoauHckoll obaacmu - 11%, e 2opode
Illeimkenm u Typkecmanckasi obaacms - 7%. YoeawHulll eec cayyaes JTII e paspese pecuonos KazaxcmaHua ocmasusi: HXiCHbGIU pe2uoH
-54%, cesepHblil pe2uoH - 22%, sanaduulil pe2uoH - 12%, socmouHelll pe2uoH - 6%, yenmpaswhslil Kasaxcmahn - 5% Boabulee koauvecmso
nocmpadaswiux Ha 1 eble3d mpaccosvix Meduko-cnacamenbHulll NYHKMoO8 ommeyaemcs: 8 20pode Aamamel u AamamuHckoll obaacmu
(1211), e. llbimkenm u Typkecmarckoll o6aacmu (408), a makdce 8 Xambwliackoli (412) u KapazanduHckoli (403) o6aacmsix. Hauboavbwue
nokazameau cmepmuocmu 8 peyabmame /[Tl Habarodaemcs 8 wxcHOM pe2uoHe Kazaxcmaua: 2. Aamamsl u AamamuHckoll o6aacmu (31,98
Ha 100 mvuic.HaceneHus), 8 2opode lllvimkenm u Typkecmanckoti o6aacmu (16,46 Ha 100 meic.HaceneHus) u 8 XKambwlickoli o6aacmu (10,67
Ha 100 meic.HaceneHus). Cambili Huskull nokazamensv 8 CKO - 2,03 Ha 100 mbic.HaceneHusl.

Bbigodul. Habawdaemces 3asucumocme mexcdy cayvasmu /JTI, koauvecmeom nocmpadaswiux u no2ubwux e pesyasbmame [JTII
U NJIOMHOCMbIO HACe/NeHUs, MaK KAk UMEHHO 8 2ycmoHacesneHHblx peeuoHax Kasaxcmawa npuxodumcst Haub6oabwull yoeabHbli
sec cayvaes [TI. Hmeem mecmo cHuxceHue koaudecmea /JTII ¢ 2021 2ody Ha 16% no cpasHeHuro ¢ npedvldywjumu 200amu, 4mo u
0mpasuaacs Ha yMeHbWeHUU Koaudecmsa ble3dos bpueadamu TMCII Ha 12%, okasanHOl MeduyuHcKol nomowu Ha 27% u Koau4ecmeo
20cNUMau3upo8aHHsIX Ha 8%.

Karwouesvie caosa: 60pOJfCHO—mpchnopmele npoucwecmeus, CMepmHOCMb, NJAOMHOCMb HACE/eHUs, mpaccoebui MeduKo-
chacamebHbIl NYHKM.
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