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РЕФЕРАТ
Есеп 73 б., 2 сурет., 11 кесте., 31 дереккөз., 5 қосымша.
ДЕНСАУЛЫҚ САҚТАУ, ТИІМДІЛІКТІ БАҒАЛАУ, ӨЛШЕМДЕР, КӨРСЕТКІШТЕР, ӘЛЕУМЕТТІК ЖАҢҒЫРТУ, ӨМІР СҮРУ ҰЗАҚТЫҒЫ
Зерттеу пәні - Қазақстан Республикасының әлеуметтік жүйесін жаңғырту жағдайында денсаулық сақтаудың тиімділігін бағалау.
Зерттеу объектісі - Қазақстанның денсаулық сақтау жүйесі.
Зерттеу әдістері: жүйелік тәсіл, жалпылау және нақтылау; салыстырмалы зерттеулер, сипаттамалық және аналитикалық, экономикалық және статистикалық, математикалық, салыстырмалы талдау.
Зерттеудің мақсаты - Қазақстан Республикасының әлеуметтік жүйесін жаңғырту жағдайында денсаулық сақтаудың тиімділігін бағалау.
Зерттеудің негізгі нәтижелері және олардың жаңалығы: әлеуметтік жүйеде денсаулық сақтау тиімділігін бағалаудың тұжырымдамалық тәсілдері зерттеліп, негізделді; Қазақстанда қолдануға болатын денсаулық сақтауды дамыту мен жаңғыртудың табысты шетелдік тәжірибесі зерделенді; жұмыс істеу ортасын экономикалық талдау (DEA) әдісінің негізінде өңірлер бойынша және жалпы Қазақстан бойынша ҚР әлеуметтік жүйесін жаңғырту жағдайында денсаулық сақтау тиімділігіне баға берілді; ҚР денсаулық сақтаудағы жүйелі іркілістер айқындалды; республикада өмір сүру ұзақтығына қатты әсер ететін көрсеткіштерді көр денсаулық сақтау тиімділігін ұйымдастырушылық, ғылыми-білім беру, инфрақұрылымды дамыту және цифрландыру, экономикалық және әлеуметтік деңгейлерде арттыру бойынша ұсыныстар әзірленді.Ғылыми маңыздылық: осы саланы басқарудағы тәсілдерді өзгертуге мүмкіндік беретін, Қазақстан Республикасындағы денсаулық сақтау жүйесінің тиімділігіне әсер ететін факторлар туралы есептік мәліметтерді алу.
Практикалық маңыздылық: білім беру үдерісінде одан әрі зерттеулер жүргізу үшін мемлекеттік реттеу практикасында денсаулық сақтау саласындағы шараларды жетілдіру барысында мемлекеттік органдар қолдана алады.
Ықтимал тұтынушылар: Қазақстан Республикасының министрліктері; ұлттық экономика; білім мен ғылым; денсаулық, еңбек және халықтың әлеуметтік қорғалуы, инвестициялар мен даму; қала, университеттер мен колледждер.
Апробация дәрежесі: ҚР БҒМ КОКСОН журналдарында 2 мақала, 1 мақала Scopus CiteScore 2020 мәліметтер базасында индекстелген журналға берілді, процентил 69 (мақаланың жіберілгенін растайтын экран 19.10.2021 ж. қоса беріледі).

ABSTRACT
Report 73 pages, 2 figures, 11 Tables, 31 references, 5 annexes.
HEALTH CARE, EFFICIENCY ASSESSMENT, CRITERIA, PARAMETERS, SOCIAL MODERNIZATION
The research subject is the health care efficiency assessment within the social system modernization in the Republic of Kazakhstan.
The research object is the health care system in Kazakhstan.
Research methods: systematic approach, generalization and concretization; comparative studies, descriptive and analytical, economic and statistical, mathematical, comparative analysis.
The objective of the research is to assess the health care efficiency within the social system modernization in the Republic of Kazakhstan.
The main research results and its novelty: studied and substantiated the conceptual approaches the assessment of the effectiveness of healthcare in the social system; studied successful foreign experience in the development and modernization of healthcare applicable to Kazakhstan; based on the method of data envelopment analysis (DEA), it is given the assessment of the effectiveness of health care in the regions and in Kazakhstan as a whole in the context of the modernization of the social system of the Republic of Kazakhstan; it has been identified systemic failures in the health care of the Republic of Kazakhstan; a correlation regression model of Pearson was compiled indicating indicators that strongly affect to the life expectancy in the republic; proposals have been developed to improve the efficiency of healthcare in the Republic of Kazakhstan at the following levels: organizational, scientific and educational, infrastructure development and digitalization, economic and social.Scientific significance: receipt of calculated data on the factors affecting the health care system efficiency in the Republic of Kazakhstan that will enable us to change approaches to the management of this area.
Practical relevance: it can be used by government authorities to improve measures in the field of health care system, in the practice of government regulation, for further research, in the educational process.
Potential consumers: ministries of the Republic of Kazakhstan of national economy; education and science; health, labor and social protection of the population, investment and development; city, universities and colleges.
Approbation degree: 2 articles in the magazines of KOKSON of the MES of the RK, 1 article submitted to the magazine indexed in the Scopus CiteScore 2020 database, percentile 69 (screen confirming the submission of the article dated 19.10.2021 is attached).
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LIST OF ABBREVIATIONS AND SYMBOLS

The following abbreviations and symbols are used in this R&D report:

	BNS
	· 
	Bureau for National Statistics

	GDP
	· 
	Gross Domestic Product

	WHO
	· 
	World Health Organization

	WEF
	· 
	World Economic Forum

	EU
	· 
	European Union

	HLS
	· 
	Healthy Lifestyle

	IE
	· 
	Institute of Economics

	SC 
	· 
	Science Committee

	MNE
	· 
	Ministry of National Economy

	MES
	· 
	Ministry of Education and Science

	UN
	· 
	United Nations

	CSHI
	· 
	Compulsory Social Health Insurance

	OECD
	· 
	Organization for Economic Cooperation and Development

	HN
	· 
	Healthy Nutrition

	RK
	· 
	The Republic of Kazakhstan

	Media
	· 
	Mass Media

	DEA
	· 
	Data Envelopment Analysis




INTRODUCTION

Relevance. In 2020, health care issues have become acute due to the Covid-19 pandemic. The health care system efficiency is a key factor that determines the health state of the country's population and affects the national economy and security of the country as a whole. Improvement of the health care sector efficiency results in saving human capital in the form of a decrease in morbidity, the level of disability and mortality, and the quality of the physical condition of the working-age population. Within the course taken for the social modernization development of the country, improvement of the quality of health care is a strategically important area. For this purpose, it is required to know the weaknesses and the reasons for their occurrence in the health care system. It is possible when the RK health care efficiency is assessed.
It is worth noting that the Section “Improvement of the health care system efficiency” is separately highlighted in the Address of the Head of State Kassym-Jomart Tokayev to the people of Kazakhstan “The unity of the people and systemic reforms are a solid basis for the country's prosperity” dated September 1, 2021, where special importance was given to this issue.
The research subject is the health care efficiency assessment within the social system modernization of the RK.
The research object is the health care system of Kazakhstan.
Research methods: systematic approach, generalization and concretization; comparative studies, descriptive and analytical, economic and statistical, mathematical, comparative analysis.
The objective of the research is to assess the health care efficiency within the social system modernization in the Republic of Kazakhstan.
The main research results and its novelty: studied and substantiated the conceptual approaches the assessment of the effectiveness of healthcare in the social system; studied successful foreign experience in the development and modernization of healthcare applicable to Kazakhstan; based on the method of data envelopment analysis (DEA), it is given the assessment of the effectiveness of health care in the regions and in Kazakhstan as a whole in the context of the modernization of the social system of the Republic of Kazakhstan; it has been identified systemic failures in the health care of the Republic of Kazakhstan; a correlation regression model of Pearson was compiled indicating indicators that strongly affect to the life expectancy in the republic; proposals have been developed to improve the efficiency of healthcare in the Republic of Kazakhstan at the following levels: organizational, scientific and educational, infrastructure development and digitalization, economic and social.Scientific significance: receipt of calculated data on the factors affecting the health care system efficiency in the Republic of Kazakhstan that will enable us to change approaches to the management of this area.
Scientific significance: obtaining calculated data on the factors affecting the health care system efficiency in the RK that will change the approaches to management of this area.
Practical relevance: can be used by government authorities to improve measures in the field of health care system, in the practice of government regulation, for further researches, in the educational process.  
Potential consumers: ministries of the Republic of Kazakhstan: national economy; education and science; health, labor and social protection of the population, investment and development; city, universities and colleges.
Final report (2021) “Assessment of the Health Care Efficiency under the Conditions of the Social System Modernization in the RK”, registration number No. 0121RK00489, discussed and approved by the Academic Council of the Institute of Economics of the SC of the MES of the RK, approved on .__. 2021.
Approbation degree: 2 articles in the magazines of KOKSON of the MES of the RK, 1 article submitted to the magazine indexed in the Scopus CiteScore 2020 database, percentile 69 (screen confirming the submission of the article dated 19.10.2021 is attached).
The report was made by the research team of the Institute of Economics in the following composition: 1 – Project Manager, Ph.D. in Economics; 1 – Chief Researcher., D.Sc. in Economics, Professor, Academician of the NAS of the RK, 1 – Leading Researcher, 1 – Researchers


MAIN PART OF THE RESEARCH REPORT

1 Conceptual approaches to assess the health care efficiency in the social system

Issues related to the assessment of the health care efficiency within the Covid-19 pandemic acquire deeper meaning and key importance for the country. The staggering wave of coronavirus clearly showed how helpless the health care system can be against such challenges. Therefore, it is important to know how effectively the resources invested in the health care system are used (in the form of financial investments or other types of resources), in terms of their impact on the quality of medical services provided and on the health of the country's population in general.
Against the background of the ongoing pandemic, Head of State RK K.Zh.-Tokayev highlighted the health care role within ongoing reforms and social modernization of the society: “The key tool intended to create a strong inclusive society is an effective social policy ... Modernization of national health care is of particular importance. In the context of the pandemic, the urgency of this problem has become obvious, the health care system should be patient-oriented, prioritize their interests, health and life” [1].
Health care is a unique and the only industry that has real power over human society, not due to the peculiarity of rationality and not the successes in protection of the health of mankind but largely due to successful professionalization. This makes it possible to institutionally guarantee the impact on researches, sources of innovation, funding, set the standards and content of vocational training. The practical implementation of the acquired knowledge and established competencies extends to professionally supervised organizations [2]. This circumstance provided medicine with professional power and gave an advantage over political and public structures to try to participate and interfere in their activities. This also creates certain difficulties and, to a certain extent, affects an adequate and real assessment of the health care system efficiency.
There is a constant multitude of market failures in the health sector, unlike other sectors of the economy. It indicates that traditional market mechanisms do not work here, and in the absence of real program measures, this results in a decrease in the quality or volume of medical care services, while maintaining high prices for services. Therefore, to increase the level of health care system development in the social system, there is an urgent need for more reliable tools to assess its understanding and efficiency [2]. In fact, the modern paradigm for the population’s health development in states requires the development and adoption of qualitatively new principles and requirements for the health care system, since the rolling waves of the pandemic may ultimately raise the question of even the mankind’s survival.
It should be noted that the modern economy is becoming more and more service economy where the role of services is significantly increasing and is gaining further momentum for growth. Even the social activity of health care system has suffered the fate of active serviceization [3]. As a result, the pure public benefit of protection and restoring the population’s health was transformed into a “market for medical services”. This transformation of the economy will also be reflected through parameters and in the choice of assessment methodology in our research.
Scientific literature abounds in many different approaches to the problem of efficiency assessment in various fields of activity and health care system, including conceptually asserting the efficiency – it is an economic category that characterizes the efficiency of actions taken, including a comparison of the results obtained and the costs incurred.
It is believed that two important points are methodologically significant - the specification of parameters in the assessment and the choice of a methodology intended to assess the efficiency to solve the research problems. It is important to select the most optimal tool to identify causal relationships between the health care development level, the results of organizational and economic measures, innovative development and the health of the nation as a whole [4].
Methodological approaches to assess efficiency can be conditionally divided into social and economic efficiency (under Figure 1).
Social performance implies measurement based on the prevention of social harm, i.e. prevention of premature mortality, disability and reduction of morbidity [5]. It results in an increase in economic parameters in the country (an increase in the quality level of labor potential, production and consumption, etc.).
Methods intended to assess social efficiency directly depend on systemic measures in the health sector aimed to improve the overall population’s health, reduce disability, increase life expectancy, increase the birth rate, and reduce child mortality and abortions [6]. Thus, there is a direct relationship with the medical care quality and satisfaction with medical services of the population and is reflected in the form of the ratio of the number of patients satisfied with medical care to the total number of assessed cases.
Methodological approaches intended to determine the economic health care system efficiency involve determination of the cost of certain types of medical measures and the amount of damage received after the sickness. The economic health care system efficiency is based on cost parameters [7]. In general, the efficiency is calculated by dividing the amount showing the benefit (economic effect) from a particular event by the amount of expenses incurred for it.
A variety of parameters are available to measure the efficiency of the use of scarce resources in the health sector, ranging from how individual interventions are compared to how costs are compared. Performance parameters, cost grades and cost ratios have been used at various times; however, all these methods were rejected due to their inconsistency and impossibility of practical application in the health care system.
Methods intended to assess the health care system efficiency
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Figure 1 - Classification of methods intended to assess the health care system efficiency
Note - Compiled using the reference [8]

Performance parameters, cost grades and cost ratios have been used at various times; however, none of these methods have stood up to criticism due to a lack of conceptual rationale and inadequacy with the actual needs of the health system. Due to the likelihood of large errors in the calculations, the total parameters of a high level are not widely used that also still exhibit opacity [9].
At the same time, it is required to use groups of interrelated parameters for a certain period that makes it possible to predict the health care system development in the future with the purpose to obtain a comprehensive picture of the state and health care system efficiency.
Market conditions influence health planning as well. Therefore, at present, when the budget is determined for health care system, they mainly start from the available opportunities: financial, material, etc., to meet the needs for medical care, services, infrastructure development, etc. achievement of the set goals. The system of parameters should provide both an assessment of the health status of the population and identify significant economic patterns of development of health care subjects at all levels. Econometric analysis methods for efficiency are important in it (Table 1).

Table 1 - The main econometric approach methods to analyze the efficiency

	Method
	Type
	Characteristics

	Stochastic frontier analysis
	Parametric method
	The method was first described by Aigner, Lovell, Schmidt (1977) and Meeusun, van den Broeck (1977). The model assumes that the measured change in productivity will only be represented by a change in technology, not a combination of a change in efficiency and a change in technology.

	 Distribution-free approach
	Parametric method
	This method assumes that there is an average efficiency over time, and random errors over a certain period of time are averaged to zero.

	Thick frontier approach
	Parametric method
	It is developed by A. Berger and D. Humphrey in 1991. The functional form of the dependence of costs and profits on the input parameters is determined within the framework of this method, and it is assumed that deviations from the predicted values within the upper and lower quartiles are a random error.

	Data envelopment analysis- DEA
	Non-parametric method
	The efficiency frontier approach was pioneered by Charnes, Cooper, and Rhodes in 1978, based on the concept of technical efficiency developed by Debre and Farrell

	Free disposable hull analysis
	Non-parametric method
	It is based on studying the input and output data of the system with the requirement of monotonicity and minimal extrapolation, excluding the postulate of convexity that ensures the finding of all Pareto-efficient objects.

	Productivity indexes
	Non-parametric method
	Based on the definition of a relative parameter of the volume of production or products produced by one worker. The data are used as intermediate values ​​to participate in the calculations of other parameters.

	Note - Compiled using references [10], [11], [12], [13].


Parametric methods intended to assess efficiency are based on econometric estimation of the efficiency “frontier” suggesting a benchmark for the highest possible level of efficiency [14]. The difference between parametric methods and non-parametric methods is that comparative data will have an efficiency level below the maximum if they have an efficiency of 100% in the parametric approach [15].
The beginning for research with a nonparametric approach to assess efficiency was set in the work of Farrell M. J. (1957) "The measurement of Productive Efficiency" [16] and was further developed, including in the works of Charnes A., W.W. Cooper, E. Rhodes, A. Charnes, W.W. Cooper, Tone K.
In the course of the study, when a method intended to assess efficiency under the criteria of comparability of parameters is chosen, the presence of statistical parameters, the obtaining accuracy of results, etc., we considered the method - the analysis of the operating environment (DEA) and Pearson's linear correlation coefficient as a deserving one.
Based on the literature review, we decided to use a results-based model in our analysis, since the main concern in the field of health is human health. When questioning the efficiency of hospitals, it is important to focus on the quality of services provided, the number and degree of patient satisfaction, and to focus on increase in patient satisfaction through a better health care system, and ultimately, so that it affects the life expectancy of the population. This is due to the fact that focusing only on the efficiency of hospitals will result in more treatment, more hospitalizations, more discharges and, as a result, an increase in the quality of life and health, a decrease in mortality rates from diseases but late diagnostics and inadequate treatment [17]. From a moral point of view, the health care system is specific, and the goal of hospitals and health care facilities should not be only to reduce costs but to focus on increasing results in the form of the above goals. We decided to try the DEA model for this reason*.
In the international scientific base of publications, this method within the health care system has been applied and mentioned in more than 400 publications [18]. The DEA is by a wide margin to the top of the list of the most common methods of performance analysis in health care. This method was proposed in 1978 by Charnes, Cooper and Rhodes and was named CCR under the authors’ names. Later, this method was called DEA (translated from English. Data Envelopment Analysis - the method of “coverage (attachments, convolution) of data”) or in the Russian interpretation – “analysis of the functioning environment”.
In general, the method looks at efficiency as a simple ratio of the resources invested in health care to the outputs obtained and evaluates how efficiently the production unit (for example, a hospital) uses its own resources (for example, staff and drugs) to achieve the expected intermediate result (for example, patients). Comparisons are made with other units performing similar activities to measure the efficiency of these processes. In comparison, DEA is used much more frequently than SFA: it accounts for the vast majority (> 90%) of use in the health care context. This method enables to consider multiple resources and outcomes, and to change the weighting of individual factors and returns to scale.
The DEA uses linear programming methods to weigh the inputs and outputs in such a way as to show the assessed object in the best possible light against the background of how other objects in the compared sample use their resources and results. In the simplest case, when a unit resource and a unit result of an object are assessed, the method intended to measure TE can be described as: Techn effect TE = resources/results 
The higher this coefficient, the greater the result falls on a unit of invested resources. In the case when multiple resources are used and multiple results are obtained (for example, a medical care facility that treats different types of diseases using different personnel, equipment, etc.), to calculate the total TE of a medical care facility, it is required to sum these different resources and results of topics or in some other way. At the same time, difficulties arise associated with the fact that a simple summation of resources and results is impossible, since they, as a rule, measure completely different parameters - for example, the number of doctors and operating rooms. Therefore, we must assign a weighted value to each resource and result. These weighted values are chosen so that the TE is in the range between 0 and 1. If the weighted values are fully flexible, the TE for each company is calculated as the ratio of the weighted sum of results to the weighted sum of resources.
It is worth mentioning the SFA method that is also used in the analysis of health care efficiency but much less frequently than the DEA. SFA uses statistical regression analysis to calculate the distance separating a health care facility from the calculated effective frontier, rather than mathematical programming as in the DEA. When SFA is used, the magnitude of the error in such section regression equations is taken into account by the actual error and inefficiency.
In recent years, the use of SFA in health care delivery has received more and more attention. This is due in part to the growing interest in performance measurement in health and health care in general, as well as improvement of modeling methods and increased computing performance. This method has several limitations. Determination of the SFA production frontier requires that all results can be reasonably combined into a single parameter. This premise is controversial in the context of the health care segment. Researchers often define costs rather than production boundaries to be able to model multiple outcomes (since health outcomes tend to be heterogeneous). They can be easily combined into a single measure using a common currency (such as dollars).
The inclusion in the model of variables that reflect the clinical and statistical composition and characteristics of the service provider enables statistical testing of hypotheses about the relationship between these factors and the performance of the provider. Assumptions about the magnitude of error can also be of great importance in the SFA. From a technical point of view, if the assumption of the error distribution normality is not met, and its distribution is asymmetric, the parameters of inefficiency can be underestimated or overestimated. Besides, the functional form of such models is a source of potential errors.
Some researchers see this method as a more accurate way to measure efficiency, since it takes into account statistical noise not reflected in the DEA [19]. But a serious obstacle to the application of the SFA method is the need for wide access to official statistics. 
Calculations based on Pearson's linear correlation coefficient also have practical application in calculations. The statistical parametric method using correlation coefficients makes it possible to identify the existing relationships between variables and its level. The correlation coefficient is measured in the range from minus one to plus one. Positive linear correlation with high values of one trait correspond to higher values of another, and lower values correspond to low values of another trait. Negative linear correlation with higher values of one trait corresponds to lower values of another, and lower values of one - to higher values of another trait. As the study showed, this method turned out to be the most reliable of all the above.


2 Successful foreign experience in the health care development and modernization
Each country chooses exactly the model of the health care system that it considers the most effective and viable. At the same time, regardless of the model, the determination of factors for the health care system development in any country are ownership, funding sources, quality control of medical care and drugs. I would like to note right away that in modern conditions this is a pragmatic economic approach. Unfortunately, the principles of humanity, compassion and human assistance have receded into the background and are not always decisive in the health care system, since a medical service is viewed exclusively as a commodity.
In the world, the most common classical classification of health systems proposed by experts from the World Health Organization (WHO) (S. Hakansson, B. Majnoni, D'Intignano, G.H. Mooney, J.L. Roberts, G.L. Stoddart, K.S. Johansen, H. Zollner). It includes [20]: 1 - state (Beveridge system); 2 - a system based on health insurance (Bismarck system); 3 - non-state, market or private health care system (Table 2).

Table 2 - Classification of health systems
	Name
	Characteristics

	1
	2

	State (Beveridge system)
	Financing sources for services - the state at the expense of tax revenues. The model exists in Great Britain, Ireland, Denmark, Portugal, Italy, Greece, Spain.
GDP costs - from 6% to 9%
Control - government and insurance companies
Availability of medical care - from 80% to 100% of the population
The range of available medical services is wide.
The use of new technologies is slower than in other models.
The prices for medical services are regulated by the state.

	System based on health insurance (Bismarck system or social insurance system)
	Financing sources for services - the profit of insurance organizations, deductions from salaries, the state budget. This approach provides flexibility and stability to the system.
This model is most vividly presented by the health care of Germany, France, the Netherlands, Austria, Belgium, Holland, Switzerland, Canada and Japan. Expenses from GDP - from 6.6% to 9%. Control - insurance companies and the state. Accessibility of health care - compulsory medical insurance program. The range of available medical services is wide.
The use of new technologies is generally active. The prices for medical services are regulated by the state.


Table 2 continued

	1
	2

	Private, market-based or private health care system
	Financing sources for services - performed by the consumer of medical services (paid). There is no unified system of state health insurance. It is most developed in the United States where the private market for medical services is complemented by government programs of medical care for the poor - “Medicade” and retirees - “Medicare”.
Control - insurance companies, private insurers
The availability of medical care is limited by the patient's ability to pay.
The range of available medical services is very wide.
Use of new technologies - a high level of investment stimulates the introduction of technologies.
Regulation of prices for medical services - in fact, absent. The price is determined by agreements between clients, insurance companies and hospitals.



As reported by Numbeo, one of the largest databases for cities and countries, interesting information was obtained on the medical care level. The experts relied on a survey of residents from countries to assess the quality level of health systems, hospital equipment, the level of professional training of medical personnel and the cost of services in medical care facilities. As a result, an integrated parameter was compiled - the quality index of the health care system. Together, it gives a picture of the state of medical science in the country. The top 30 countries include developed countries, while such Asian countries as Taiwan and South Korea occupy the leading positions (Table 3) [21].
The models of health care organization described earlier and the above Table 2 indicate that there is no ideal model of health care development for all countries. Many things depend on the level of economic development and its strategic course, cultural traditions of the population and other factors.
Before moving on to the health systems selected for a successful example, we believe that it is required to justify not considering a market-based and entirely government approach.
The market model of health care assumes that a medical service is a commodity (doctors sell - patients buy). Therefore, the social component is taken into account to the least extent in this case. The United States is a prime example. Of course, the health care level in this country is at its best. Fierce competition motivates to improve the quality of services and create new technologies. Health care costs account for over 14% of GDP. At the same time, this model does not provide social guarantees for the population in terms of receiving medical services. Consumption of health care services is strongly associated with income differentiation. The wealthier part of the population is able to receive the maximum of medical services.

Table 3 - Ranking of countries by medical science level in 2018-2020. 
	2018 
	2019 
	2020 

	Place
	Country
	Index
	Place
	Country
	Index
	Place
	Country
	Index

	1
	Taiwan
	85.34
	1
	Taiwan
	86.89
	1
	Taiwan
	86.42

	2
	South Korea
	84.34
	2
	South Korea
	83.59
	2
	South Korea
	82.26

	3
	Japan
	82.21
	3
	Japan
	80.48
	3
	France
	80.68

	4
	Belgium
	80.93
	4
	Austria
	79.46
	4
	Japan
	80.23

	5
	Denmark
	79.85
	5
	Denmark
	79.22
	5
	Denmark
	80.17

	6
	Thailand
	79.21
	6
	Thailand
	78.44
	6
	Spain
	78.69

	7
	Austria
	79.20
	7
	Spain
	78.42
	7
	Austria
	78.56

	8
	Netherlands
	79.13
	8
	France
	78.34
	8
	Thailand
	78.04

	9
	France
	78.71
	9
	Belgium
	78.30
	9
	Australia
	77.81

	10
	Spain
	77.87
	10
	Australia
	76.82
	10
	Finland
	75.96

	14
	Germany
	74.88
	17
	Germany
	73.58
	18
	Germany
	73.35

	25
	Canada
	70.07
	23
	Canada
	71.27
	25
	Canada
	71.77

	-
	Kazakhstan
	-
	82
	Kazakhstan
	50.20
	53
	Kazakhstan
	60.94

	Note - Calculated under the source [Rating of countries by medical science level URL:https://nonews.co/directory/lists/countries/health-care-index]



The main factor inhibiting the state model of health care is the low level of motivation for the system development. It affects the medical care quality, the sluggishness of organizational structures and, accordingly, the implementation of ineffective strategies and the use of outdated medical technologies.
Equal accessibility of medical care in this model is ensured by limiting the choice of a medical care facility or a doctor by the patient.
We chose Germany, Canada and Japan, using the Bismarck system or a system based on health insurance as a successful foreign experience in the health care development and modernization. They intelligently combine the principle of social justice and economic pragmatism.
Modern health insurance in Germany as a whole has retained the main principles of the Bismarckian organization of the health care system. In Germany, there is a point system intended to regulate prices for medical services, depending on the complexity. The system is transparent and stable. The prices are revised annually.
Canada that also uses a social health insurance model, is in a very difficult competitive environment. Since it borders the United States, the salaries of doctors in Canada are not inferior to their neighbors. Otherwise, there will be a leak of qualified doctors and nurses from the country. Canada spends CAD 264 billion a year on health care while maintaining a high level of quality in health care. According to this parameter, it enables Canada to be included in the list of 11 countries of the Organization for Economic Cooperation and Development [22].
In Canada, they take life expectancy seriously, starting with premature birth, when everything is done to ensure that the baby survives in old age. Despite the costly treatment during these periods, services are provided free of charge [22]. In general, the entire population of the country is covered by medical insurance, and at the same time, the size of the insurance premium does not affect the quality and quantity of the services provision. Private insurance companies have the right to insure only those services that are not included in the list of compulsory health insurance.
Local governments are granted access to federal health funds in the following cases: provision of universal coverage of the population (up to 98%); mandatory coverage of all required medical services by insurance); transparency of the program on a commercial basis and subordination to the public authority; the availability of benefits even during a person's travels.
The state has no motives to increase tariffs for medical services, as it directly affects the government funding volume, tax increases and other social consequences. At the same time, local government bodies that encourage doctors to practice charging in excess of the established tariff are severely punished. 
When new technologies are introduced in Canada, a thorough examination is performed, positive and negative factors and possible consequences of its application are determined based on the principle of efficiency and financial burden on the budget. This approach and the functioning of a single financier represented by the National Insurance System provided Canada with transparency, control, effective coordination of health programs and a significant reduction in administrative costs (1-2% of total health care costs).
Japan's successful Asian health care model is of interest among the diverse health care systems in foreign countries that use the social insurance model. This country was the first in Asia to introduce health insurance nationwide in 1961. The principle of financing is based on the concepts of “social security and social welfare” backed up by laws on the protection of life rights (medical assistance), on the social security of disabled people (rehabilitation), on the social security of children, on the medical care of victims of the atomic bombing. Besides, public funds insure mothers and their children.
The public health system of Japan includes public prevention, social security, health insurance, medical care for certain groups of the population at the expense of the state. The health insurance system is based on two principles: territorial and industrial ones.
The national health insurance system in Japan applies mainly to small owners and their families, people with disabilities and other unemployed persons. The level of insurance premium depends on many factors (place of residence, income level, property ownership, number of family members, etc.). State assistance in the form of subsidies due to temporary disability is about 2/5 of the amount of benefits. In this case, benefits can take the form of money, and preferential medical care.
The maximum benefit is 90% of the cost of treatment. Only the remained 10% is paid by the patient. Dependents cannot receive medical care if the amount exceeds 70% of the total amount. The same threshold for patients admitted to hospital. The patient must pay the remained amount on his/her own.
A certain amount of state assistance is provided in the event of high patient costs for treatment. Even cases of reimbursement of expenses exceeding the established limit are provided. Monitoring is performed under the supervision of involved physicians for effective spending of funds. The established prices are compared with the tariffs approved in the list of the Ministry of Health and Social Welfare.
Help from social insurance in the form of payments on bills for medical services rendered occurs on a monthly basis. The elderly in Japan are treated with respect and care. This is manifested even in the free provision of counseling assistance, nursing care for the elderly at home and, in general, medical care for people aged 70 and over. 
Public funds are effectively functioning that pay for the prevention of serious diseases in addition to the health insurance system in Japan (tuberculosis, mental and infectious diseases, sexually transmitted diseases, leprosy, hereditary diseases), as well as compensation payments are made to victims of environmental pollution.
Thus, the experience of countries using population insurance in health care is the most acceptable for Kazakhstan. Despite the relative cost, this model harmoniously combines both economic pragmatism and social equality (accessibility) to obtain medical services.



3 Analysis of the health care efficiency in Kazakhstan within the social system modernization in the Republic of Kazakhstan

We analyzed the health care efficiency in Kazakhstan on the basis of the DEA method, since in world practice it is used even with limited statistical data that we also encountered [23]. In Kazakhstan, this method was used in the health care system only in 2005. This method has shown its worth.
In general, in the course of the study, it was possible to make sure that the selected mechanism and priorities laid down in the work of health care are ineffective.
In the study, country and regions as a decision-making unit (DMU) was examined in relation to the input and output factors of the data. The following input data were taken in the DEA analysis: input 1 - the number of doctors of all specialties, persons; input 2 - number of nursing staff, persons; input 3 - number of hospital beds, units; input 4 - number of hospital organizations. And output data: output 1 - services provided in the field of health care system, thousand tenge; output 2 - bed-days spent; output 3 - life expectancy (Annex B).
Such data were selected under the recommendations of foreign studies, for example “Health care systems: efficiency and institutions” is a set of parameters to assess the performance of the health care system. Kooreman (1994) and Parkin and Hollingsworth (1997) used the concept of health care as a combination of labor (usually the number of employees) and capital (often measured by the number of beds) to produce some observable unit of “output”, for example, the number of days in hospital or the number of discharges. And Valdmanis (1992) examined Michigan's systems and hospitals took inputs from doctors and nurses, aiming to maximize the days spent by adults, children in intensive care inpatients and emergency outpatient visits [24].
A dual input-oriented CCR-input model was built where the maximum effect is given while minimizing the weighted inputs in relation to any normalized output. In the CCR-input model: 
                


where: xi - input parameter, yi - output parameters, ti and µi - weight coefficients of input and output parameters, i - number of units; r is the number of input factors; s is the number of output parameters.
Thus, calculations based on the DEA method showed that the RK health care system from 2018-2020 is ineffective both in the Republic and separately in each region (Table 4).

Table 4 - The assessment results of the RK health care efficiency based on the DEA methodology

	Number of DMU
	Regions
	2018 
	2019 
	2020 

	DMU1
	The Republic of Kazakhstan
	0.818019
	Ineffective
	0.725512
	Ineffective
	0.818019
	Ineffective

	DMU2
	Akmola
	0.99843
	Ineffective
	0.984231
	Ineffective
	0.99844
	Ineffective

	DMU3
	Aktobe
	0.846009
	Ineffective
	0.763346
	Ineffective
	0.846009
	Ineffective

	DMU4
	Almaty
	0.723928
	Ineffective
	0.680486
	Ineffective
	0.723928
	Ineffective

	DMU5
	Atyrau
	0.998423
	Ineffective
	0.99842
	Ineffective
	0.99984
	Ineffective

	DMU6
	West Kazakhstan
	0.99631
	Ineffective
	0.921088
	Ineffective
	0.99842
	Ineffective

	DMU7
	Zhambyl
	0.792793
	Ineffective
	0.723171
	Ineffective
	0.792793
	Ineffective

	DMU8
	Karaganda
	0.744115
	Ineffective
	0.652447
	Ineffective
	0.744115
	Ineffective

	DMU9
	Kostanay
	0.902312
	Ineffective
	0.903227
	Ineffective
	0.902312
	Ineffective

	DMU10
	Kyzylordinskaya
	0.85853
	Ineffective
	0.874785
	Ineffective
	0.858538
	Ineffective

	DMU11
	Mangystau
	0.99863
	Ineffective
	0.996243
	Ineffective
	0.9984
	Ineffective

	DMU12
	Pavlodar
	0.95942
	Ineffective
	0.926242
	Ineffective
	0.959428
	Ineffective

	DMU13
	North Kazakhstan
	0.99674
	Ineffective
	0.99631
	Ineffective
	0.9988
	Ineffective

	DMU14
	Turkestan
	0.99895
	Ineffective
	0.99136
	Ineffective
	0.9942
	Ineffective

	DMU15
	East Kazakhstan
	0.74286
	Ineffective
	0.617977
	Ineffective
	0.742863
	Ineffective

	DMU16
	Nur-Sultan
	0.99641
	Ineffective
	0.99412
	Ineffective
	0.9964
	Ineffective

	DMU17
	Almaty city
	0.99896
	Ineffective
	0.959722
	Ineffective
	0.998
	Ineffective

	DMU18
	Shymkent
	0.8918
	Ineffective
	0.99741
	Ineffective
	0.8918
	Ineffective

	Note - A DMU is ineffective if not equal to 1 and indicates an “ineffective” status.



This, in its turn, has resulted in the identification of systemic health system failures (Table 5).

Table 5 - Systemic failures leading to ineffective health care in the RK

	Problem
	Assessment

	1
	2

	Lack of provision of free medicines to patients
	46%

	Unjustified waste of budgetary funds
	19 billion tenge

	Avoidance of working out of graduates of medical educational institutions
	62%




Table 5 continued

	1
	2

	Doubtfulness of expenses for professional development
	639.7 million tenge

	Risks of double funding of services
	For example, the Republican Center for Electronic Healthcare provides information support for the system of the Ministry of Health within the framework of a state assignment (326.5 million tenge) and paid services (1 billion tenge).

	Lack of rationality in financing research projects that have a low score under the conclusion of the State Technical University
	4.4 billion tenge

	Lack of a competitive environment in public procurement
	The volume of purchases by the Ministry of Health from one source is 92% in the amount of 64.4 billion out of 70 billion tenge.

	Legal gaps
	About 400 internal acts of the ministry have no legal force

	Ineffective planning system. The distribution of medicines is experiencing an overabundance of unclaimed drugs and a shortage of required ones.
	25 billion tenge over 2 years

	Lack of transparency in the distribution of international humanitarian aid
	Detailed data is not publicly available

	Weak mechanism to control drug pricing
	In 2021, growth was planned for 92% positions (540 out of 588). The state budget is forced to additionally allocate 18 billion tenge. 
Only identified cases - the overstatement of prices for the purchase of 132 ventilators for the amount of more than 2 billion tenge was prevented.

	Insufficient provision of rural residents with medical care facilities
	The average level of provision in the country is at the level of 72%

	Uneven distribution of medical workers in medical care facilities in rural areas of the RK regions
	The overall picture in the Republic looks favorable - the level of 1.73. However, there is an excessive level in rural areas (Mangistau - 9.9, Turkestan - 3.38, etc.) and with a low level (RMS - 0.53, Kostanay - 0.8, Pavlodar - 0.91)

	Corruption and embezzlement (especially during the crisis wave of the pandemic) in the health care system
	100 criminal cases were registered, 6 political employees were dismissed in 2020, 9 politicians, 39 heads holding positions of administrative civil service, and 5 top managers of the quasi-public sector were brought to disciplinary responsibility

	Note - Compiled based on the reference [25], [26].



Since in recent years in world practice, the main priority of the health care system efficiency is the life expectancy of the population, and we agree with this, the Pearson regression-correlation model was used to find out what affects this in Kazakhstan. Correlation analysis was performed between such factors of health care among the RK regions as average monthly salary by regions, GRP per capita, average monthly salary in health care system, volume of innovative products, volume of health care services rendered and services provided, health care expenditures, number of doctors of all specialties, the number of hospital beds, the number of nurses, the number of hospital organizations, the cost of health care activities, the cost of purchasing fixed assets. Thus, this correlation analysis reveals an estimate of the strength of the relationship between values.
In correlation analysis, the Pearson correlation coefficient (r-Pearson) is used to identify the degree of interaction. Pearson's correlation coefficient (r-Pearson) is used to identify the relationship between two variables measured in metric scales on the same sample [27]. This coefficient enables you to determine the proportional variability of two variables, and also characterizes the existence of a linear relationship between the values.
Pearson's coefficient ranges from 0 to ± 1. The larger the absolute value of rxy , the higher the tightness of the relationship between the two values. Cohesion levels are measured like this: 
0.1 < rxy < 0.3: weak;
0.3 < rxy < 0.5: moderate;
0.5 < rxy < 0.7: noticeable;
0.7 < rxy < 0.9: high;
0.9 < rxy < 1: very high.
Thus, the Pearson correlation coefficient was calculated using the software platform for statistical analysis - IBM SPSS Statistics. This analysis covered 20 parameters (Table 6, Annex D).

Table 6 - Parameters used in calculating Pearson's correlation

	Variable
	Parameter

	1
	2

	  
	number of hospital beds, units

	 
	number of nursing staff, persons

	 
	number of doctors of all specialties, persons

	
	number of beds for sick children, units

	 
	number of hospital organizations, units

	
	income



Table 6 continued

	1
	2

	
	expenses

	 
	capital transfers received

	 
	capital repair costs

	 
	acquisition costs of fixed assets

	 
	spent bed-days, bed-day

	
	volume of services provided in the field of health care and provision of social services, thous. tenge

	 
	life expectancy at birth

	
	health care costs

	 
	income from health care activities

	
	number of deaths

	 
	population size, persons

	 
	income from the activities of hospital organizations, thous. tenge

	 
	expenses for the activities of hospital organizations, thous. tenge

	 
	average monthly salary, thous. tenge



Regression analysis was also performed on the SPSS Statistics platform for a deeper analysis. This analysis is used to solve problems such as identifying which independent variable is associated with the dependent, as well as understanding their relationship.
Yi is the dependent variable (life expectancy) and Xi is the independent variable in this case (health expenditure).
Regression analysis is used to solve problems such as the degree of connection between the independent variable and the dependent, to understand their relationship. Life expectancy was taken as the dependent variable, and the independent variable was identified by the Forward Selection method. The Forward Selection method includes such an algorithm as to choose the highest correlation with Y from the list of possible variables, then the F-criteria and significance are checked. Thus, we took the cost of health care activities as an independent variable and constructed a linear pairwise regression.
The remained possible variables showed multicollinearity. Many factors indicate a high correlation between them. In regression analysis, the factors should be independent of each other.
In the case of a high correlation of factors with each other, a phenomenon called multicollinearity arises that distorts the value of the regression coefficients and complicates their interpretation. Next, descriptive statistics (Table 7) and factor correlation matrix (Table 8) are given.

Table 7 - Descriptive statistics 
	Descriptive statistics

	Factor
	Mean
	Standard deviation
	N

	Life expectancy at birth
	71.0918
	1.11797
	17

	Health care costs
	18797224.76
	21900507.082
	17



The Pearson correlation coefficient between the variables is 0.89 that indicates a high interconnection. The R square and other parameters are specified further.

Table 8 - Factor correlation matrix
	Correlations

	Name of values
	Life expectancy at birth
	health care costs

	Pearson correlation
	Life expectancy at birth
	1.000
	.890

	
	health care costs
	.890
	1.000

	Value (one-sided)
	Life expectancy at birth
	.
	<.001

	
	health care costs
	.000
	.

	N
	Life expectancy at birth
	17
	17

	
	health care costs
	17
	17



You should pay attention to the R-squared in Table 9, since the closer the R-squared to 1, the higher the quality of the regression model. 
Table 9 - Model Summary 
	 Model Summary - Life Expectancy at Birth

	Model
	R (constant), health care costs
	R-square
	Adjusted R-squared
	Standard error of the estimate
	R-squared change
	Change F
	a.v.1
	a.v.2
	Change value F

	1
	0.890
	0.793
	0.779
	0.52591
	0.793
	57.303
	1
	15
	<0.001



In this case, the R-squared is 0.793, indicating a high quality model. The R-squared or multiple determination coefficient is 79% and suggests that 79% of the variance of the dependent variable is explained by the influence of the independent variable. And the multiple correlation coefficient R 0.89 indicates a high correlation.

Table 10 "ANOVA" shows the sum of deviations squared, Fisher's F-test, the level of significance of the model that can be used to assess the reliability of the constructed relationship of variables.

Table 10 - "ANOVA" showing the reliability of the constructed relationship of variables
	ANOVA - life expectancy at birth

	Model
	Sum of squares
	auxiliary value
	Medium square
	F
	Significance ((constant), health expenditure)

	1
	Regression
	15.849
	1
	15.849
	57.303
	<.001

	
	Remainder
	4.149
	15
	.277
	
	

	
	Total
	19.998
	16
	
	
	



Analysis of Variance (ANOVA) is a statistical method for detecting differences between sample means for two or more populations. It is required to pay attention to the significance (Sig. = <, 001) - the difference between the variables is significant (<0.05). Sum of squares statistics that estimate the proportion of variance in the dependent variable due to the influence of the independent variables. Residual statistics that estimate the proportion of variance in the dependent variable not attribuTable to the independent variables.
The Section "Coefficients" contains the values of the regression model parameters and the parameters of their statistical significance (Table 11). You need to pay attention to the significance where it shows <, 001 and indicates its correctness to make sure that the coefficients are correct.

Table 11 - Model coefficients. 
	Non-standardized odds
	[bookmark: _GoBack]Standardized ratios

	Model
	В
	Standard error
	Beta
	Т
	Significance

	1
	(Constant)
	70.238
	0.170
	
	412.419
	<0.001

	
	health care costs
	4.545Е-8
	0.000
	0.890
	7.570
	<0.001



Thus, it was established with which factors the life expectancy interacts under the results of the calculations of the correlation analysis. According to the calculation results, life expectancy has a strong interaction: with the number of doctors of all specialties (0.845), health care revenues (0.877), health care expenditures (0.882), the volume of services provided in the field of health care and social services (0.872), expenditures (0.890 ) and income (0.880) for health protection activities. A noticeable relationship is observed between variables like life expectancy at birth of the population and average monthly wages in health care (0.61). The rest of the factors show a weak to moderate relationship.



4 Proposals for improvement of the health care efficiency in the Republic of Kazakhstan

The issue of the health care system efficiency is relevant for all countries in the world. The Covid-19 pandemic exposed the accumulated problems and showed how, in extreme conditions, the health care system stops working [28]. Efficiency does not depend on the size of the budget allocated for health care but on the system that builds the entire work of the industry. For example, even in the United States with a budget of more than US$ 2 trillion ineffective costs range from 600 to 800 billion dollars as the experts from the Research Institute of Health of Pricewaterhouse Coopers reported. The European Network against Fraud and Corruption in Healthcare estimates that nearly US $ 300 billion of the estimated US $ 5.3 trillion allocated to health care globally each year, is wasted as a result of corruption and poor decision-making.
It is required to develop the health care system at all levels:
Organizational level
1. In general, the country needs a cyclical system focused to ensure a healthy long life for every citizen of Kazakhstan, starting long before his/her birth (under Figure 2). The healthy life of a child should be formed already in healthy parents. At the stage of birth and growth, monitoring and support should be constantly performed in the form of instilling the right habits (active promotion of the HLS policy - a healthy lifestyle, starting from childhood explaining the culture of proper nutrition, daily routine, physical education. Sports in the country should be massive. No sense in sports victories at world championships and olympiads, if the cult of a healthy lifestyle does not reign in the country). It is required not only to intensively monitor women but men's health is also important. People should approach old age healthy, positive and full of energy.
2. Prophylaxis and prevention of various diseases from an early age. The above point about the active development of HLS is also a way to prevent acquired diseases from bad habits (unhealthy diet, violation of the regime, sedentary lifestyle, smoking, alcohol consumption, etc.)
For example, in Europe alone, every year 69 thousand women receive news on the presence of cervical cancer [29]. This problem is more acute among women from Central Asia. The treatment results depend in full on the undermaintenance disease time. Unfortunately, at least 50% learn about this problem in the late period in the post-Soviet countries. Therefore, we need a constantly operating system for tracking, identifying and, accordingly, reducing the risks of getting sick with serious types of diseases. Treatment of diseases will cost the state and citizens of the country much more expensive than prevention. Moreover, we are talking not only about financial resources but primarily about human lives.
3. The Ministry of Health should continue to build capacity in the field of health technology assessment, improve the system of monitoring, supervision, assessment, analysis and forecasting of the health status of the population. According to the conservative estimates of specialists, at least 10% of the world drug market is accounted for by counterfeit drugs. This is approximately US$ 32 billion.
4. Explaination of the rules for the correct use of medicines to the population. In world practice, it is noted that more than half of the prescribed drugs are used inappropriately that can result in a serious deterioration in health. For example, the abuse of antibiotics, used unnecessarily and having consequences in the form of a fungal infection of the body, weakening of the immune system, etc.
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- Ministry of Education and Science of the Republic of Kazakhstan
- Ministry of Information and Public Development of the Republic of Kazakhstan
- Ministry of Agriculture of the Republic of Kazakhstan
- Ministry of Culture and Sports of the Republic of Kazakhstan
- Ministry of National Economy of the Republic of Kazakhstan
- Ministry of Digital Development, Innovation and Aerospace Industry of the Republic of Kazakhstan
- Ministry of Labor and Social Protection of the Population of the Republic of Kazakhstan
Ministry of Health of the Republic of Kazakhstan

Objective:
Increase in the life expectancy of the country's population
Key factors of system operation:
1. Diagnostics and monitoring and planning of good health at all stages of a person's life, starting before the birth of a child
2. Promotion and implementation of healthy lifestyle (healthy lifestyle) and PN (proper nutrition)
3. Improvement of the life quality of the population
4. Elimination of systemic failures in healthcare
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· Simultaneous development of the healthcare system at all levels is necessary:
· Organizational
· Scientific and educational
· Infrastructure development and digitalization
· Institutional
· Economic block
· Social block
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Figure 2 - Cyclic system intended to ensure a healthy and long life of the population

Scientific and educational level
5. Qualitative increase in the training level of doctors and medical personnel. A diploma of graduation from medical universities in Kazakhstan is practically not liquid in the international space. 
The difficult experience of the pandemic has shown that the country lacks virologists, biotechnologists, pharmacists and other specialties. It is required to return the children's doctors. Saving on children's health will have dire consequences for society.
6. Significantly increase the level of doctors' diagnostics. In most cases, citizens of Kazakhstan travel abroad for treatment, since even the diagnostics in our country is incorrect. As a result of a wrong diagnostics, wrong treatment also occurs. This kind of medical error has dire consequences.
7. At the same time, it is required to remember the appropriate training of personnel with the skills of technological handling of equipment. In the practice of Kazakhstan, they are faced with the fact that modern equipment is purchased but no one can work on it because they do not have the appropriate training. As a result, equipment that has a huge potential for diagnostics or treatment is idle and reduces the resources spent on it to zero. It is likely that when purchasing any complex equipment, it is required to provide technical support and personnel training.
8. Development of the pharmaceutical industry. The pandemic has shown how unprepared Kazakhstan is for unexpected challenges. It is required to master the production of medicines and essential medical supplies. And it requires to master modern scientific achievements in the pharmaceutical industry, introducing new technologies, conducting research, etc.
Infrastructure development and digitalization
9. Development of infrastructure and technological support especially in remote areas. It is required to actively modernize the health network infrastructure. There is a serious situation in this area. On average in the republic, the deterioration of medical facilities is at the level of 59.7%. It is required to competently approach the implementation of the state standard for the network of health care organizations approved in the long-term plans of the regions for the period up to 2025 [30].
10. Development of digitalization and synchronization of all data with the databases of other government bodies. All the required information should be in a single application with a user-friendly interface and understandable functions. For example, technologies already make it possible to communicate via video conference with leading doctors and get advice from them from remote regions of the country by attending physicians on the spot. This experience is already being applied in many countries.
11. It is required to make available and informative a database on the receipt of free medical services for the population. It is also required to provide an annual report on these services for each CSHI participant in the attachment.
Institutional level
12. Fight against corruption. During the pandemic, there were huge scandals in the health care system. It is required to ensure the transparency of this structure. Even conduct of the study was hampered in many ways by the lack of free access to statistics, especially with regard to the costs of the Ministry of Health. In Kazakhstan, during the pandemic, the RK Anti-Corruption Agency also registered 100 criminal cases, of which about 50% were embezzlement of funds allocated for anti-crisis measures. Overpricing for the purchase of 132 ventilators for more than 2 billion tenge was detected and suppressed. During the quarantine period in Nur-Sultan, the department of the Anti-Corruption Agency of Kazakhstan managed to return 7.3 billion tenge of damage from corruption crimes to the budget (speculation in prices for personal protective equipment) [26]. 6 political employees were dismissed, 9 politicians, 39 heads of administrative civil service, and 5 top managers of the quasi-public sector were brought to disciplinary responsibility as a result of the fight against corruption in Kazakhstan in 2020 [31].
13. Eliminate the distortion of results by health actors seeking to achieve targets at all costs. This is fraught with influence on the real statistics on morbidity and mortality of the population. It is also required to include parameters of the provision of patients with medicines and the attraction of young doctors in regions with urgent needs. Such failures resulted in the fact that 46% of patients did not receive free drugs, and only 38% of grant graduates came to work.
Economic block
14. Tighten control over the misuse of budget funds. For example, there are cases of double counting of those who left for permanent residence, provision of extra tariffs to account and transfer deductions and contributions of compulsory social health insurance, the volume of provision of advanced training services is overestimated, there are also risks of double funding within the framework of the functioning of information systems. 
15. Elimination of ineffective spending on medicines. All countries suffer from it, since there is a huge range of prices for similar medicines in the world market. The preference for brand name drugs over generics also entails inefficiency. The results of a study by foreign experts on 18 drugs in 17 countries have demonstrated the possibility to reduce costs by almost 60% in the case of replacement of the original brand drug with a generic one.
16. It is required to conduct an audit of the provided medical services for the costs and the effect of their receipt for society. Even in world practice, there are often distortions, when ineffective intervention costs society more and brings less effect. This issue requires a serious and deeply detailed analysis.
17. It is required to introduce a system of replacement and compensation for unused medical free services. Since all taxpayers pay social tax, they are entitled to get a compensation for not using free medical services. Three forms are offered: 1) a discount for the payment of social tax in the next tax year; 2) replacement with certain medical services; 3) transfer in favor of people with disabilities to receive the required services and medicines.
Social block
18. A set of motivational conditions for medical workers should be adopted on a permanent basis (decent wages and social benefits) to raise the prestige and the ability to demand a high-quality level of medical services. Each incoming wave of the coronavirus pandemic takes human lives from our country. The selfless struggle of medical workers separates us from the uttermost chaos. They are on the front line of an invisible war every day.
19. Promotion of social justice policy for access to health services. It involves ensuring equal access to all medical services provided to citizens of Kazakhstan, regardless of the region and remoteness of the settlement from the regional and district centers.
20. Development of social entrepreneurship in the medical services market. It is required to introduce this type of entrepreneurship actively that is capable of breaking the consciousness of society, since the main goal in this business is to obtain the maximum social effect. 

CONCLUSION

The following conclusions and suggestions were made based on the study:
1) The conceptual approaches to assess the health care efficiency in the social system have been studied. They are subdivided into two groups: evaluating social and evaluating economic efficiency. Methodological approaches to determination of the economic health care system efficiency are based primarily on determination of the cost of certain types of medical measures, as well as the amount of damage caused by certain diseases. Cost parameters are the basis to determine the economic health care system efficiency. In specific calculations, this efficiency can be measured by the quotient of dividing the amount reflecting the benefit (economic effect) from a given activity by the amount of expenses for it. Methods to assess social efficiency show the result of health care activities intended to improve the population’s health, measured by reducing disability, increasing life expectancy, increasing fertility, and assessed in relation to reproductive health by assessment methods for the cost of life saved and the economic effect of reduction of the frequency of abortions. Social efficiency is directly related to the medical care quality and satisfaction of the needs of the population in medical services and, in general, can also be assessed as the ratio of the number of cases of patient satisfaction with medical care to the total number of assessed cases. Patient satisfaction reflects the social acceptability of health care and affects the population’s health.
2) It was found that methods that assess economic efficiency are suitable for a more accurate and realistic assessment. Among these methods, the most modern and accurate ones were studied in detail: stochastic frontier analysis, thick frontier approach, distribution-free approach, data envelopment analysis - DEA), free disposable hull analysis, productivity indexes, Pearson's linear correlation coefficient.
3) It was revealed and substantiated that for an accurate economic analysis of the health care system efficiency, the use of the nonparametric method (DEA) is impossible as it was believed under the initial hypothesis. Despite the fact that this method in world practice has confirmed its significance and widespread use based on the publication of the results in scientific rating publications (more than 400), the calculations turned out to be unreliable. This is due to the fact that statistical data on the health sector available in official sources are insufficient and are not accurately distributed in the database. At the same time, Pearson's correlation-regression model proved its validity by calculation.
4) the successful foreign experience in the health care development and modernization has been studied. All existing health care systems that have three main models have been studied: I) paid medicine based on market principles using private health insurance, II) public medicine with a budgetary financing system, III) health care system based on the principles of social insurance and market regulation with multichannel financing system.
5) It is proved that as a successful experience of modernization, the health systems of Germany, Canada and Japan are useful for considering. They are suitable for Kazakhstan under the criteria laid down in them: the principle underlying the model, the share of health care expenditures in GDP, sources of funding, control over the efficiency of spending, the availability of medical services, the range of available medical services, the use of new technologies, regulation of prices for medical services.
6) An efficiency assessment in Kazakhstan's health care based on the DEA method was performed. In the study, country and regions as a decision-making unit (DMU) were investigated in relation to the input (input factors) and output (output factors) of the data. In the DEA analysis, the following input data were taken: input 1 - the number of doctors of all specialties, persons; input 2 - number of nursing staff, persons; input 3 - number of hospital beds, units; input 4 - number of hospital organizations. And besides, output data: output 1 - services provided in the field of health care system, thousand tenge; output 2 - bed-days spent, bed-day; output 3 is life expectancy. It was found that the selected organization mechanism and the priorities laid down in the work of health care are ineffective.
7) The following systemic failures in health care of the RK were revealed: lack of free medicines for patients, evasion of working out of graduates of medical educational institutions; groundless waste of budgetary funds; the doubtfulness of spending on professional development; risks of double financing of services; lack of rationality in financing weak research projects; lack of a competitive environment in public procurement; legal gaps; ineffective drug planning system; lack of transparency in the distribution of international humanitarian aid; weak control mechanism for drug pricing; corruption and embezzlement (especially during the crisis wave of the pandemic) in the health care system.
8) Since we believe that the health care system efficiency depends on such a parameter as life expectancy, then factors that are strongly interacting and influencing it have been established on the basis of Pearson's correlation-regression model. According to the calculation results, life expectancy has a strong interaction: with the number of doctors of all specialties (0.845), health care revenues (0.877), health care expenditures (0.882), the amount of services provided in the field of health care and social services (0.872), expenditures (0.890) and income (0.880) for health protection activities. A noticeable relationship is observed between variables like life expectancy at birth of the population and average monthly wages in health care (0.61). The rest of the factors show a weak to moderate relationship.
9) Proposals have been developed to improve the health care efficiency in the Republic of Kazakhstan at the following levels:
Organizational level.
- A cyclical system is proposed, it is focused to ensure a healthy long life of every citizen of Kazakhstan, starting long before his/her birth (with his/her parents) and up to a ripe old age. At the stage of birth and growth, monitoring and active cultivation of the right habits should be constantly performed (promotion of the HLS policy - a healthy lifestyle, from childhood explaining the culture of proper nutrition, daily routine, physical education. Sports in the country should be massive).
- There is a need for compulsory prophylaxis and prevention of various diseases from an early age.
- The necessity was substantiated to continue building capacity in the field of health technology assessment, to improve the system of control, supervision, assessment, analysis and forecasting of the health status of the population.
- The need to clarify the rules for the correct use of medicines to the population has been substantiated. It is noted that more than half of the prescribed drugs are used inappropriately that can result in a serious deterioration in health.
Scientific and educational level.
- Qualitative improvement of the training level of doctors and medical personnel. A diploma of graduation from medical universities in Kazakhstan is practically not liquid in the international space. The difficult experience of the pandemic has shown that the country lacks virologists, biotechnologists, pharmacists and other specialties.
- It is required significantly increase the level of doctors' proficiency in diagnostics.
- It is required to have highly qualified personnel training in the skills of technical handling of equipment. In the practice of Kazakhstan, they are faced with the fact that modern equipment is purchased but no one can work on it because they do not have the appropriate training. When any complex equipment is purchased, it is imperative to provide technical support and personnel training.
- Development of the pharmaceutical industry. The pandemic has shown how unprepared Kazakhstan is for unexpected challenges. It is required to master the production of medicines and essential medical supplies. It is required to finance promising scientific research and master modern scientific achievements in the pharmaceutical industry, introduce new technologies, conduct research, etc.
- It is required to apply technology transfer confidently. Only the development of modern technologies will improve the quality of medical services and, accordingly, will have a positive effect on the population’s health.
Infrastructure development and digitalization.
- Development of infrastructure and technological support especially in remote areas. It is required to actively modernize the infrastructure of the health network. There is a serious situation in this area. On average in the republic, the deterioration of medical facilities is at the level of 59.7%. It is required to rationally and pragmatically approach the implementation of the state standard for the network of health care organizations, approved in the long-term plans of the regions for the period up to 2025.
- Development of digitalization and synchronization of all data with the databases of other government agencies. All the required information should be in a single application with a user-friendly interface and understandable functions.
- All CSHI payers must be informed about free services and have access to the list of available services in the application.
Institutional level.
- Fight against corruption. For this purpose, it is required to ensure complete transparency of the system, and this is possible with the total digitalization of all stages of the organization of the health care system. Even conducting the study was hampered in many ways by the lack of free access to statistics, especially with regard to the costs of the Ministry of Health. Due to the lack of transparency during the pandemic, there have been huge scandals in the health care system. There were registered 100 criminal cases, of which about 50% were embezzlement of funds allocated for anti-crisis measures. During the quarantine period in Nur-Sultan, the department of the Anti-Corruption Agency of Kazakhstan managed to return 7.3 billion tenge of damage from corruption crimes to the budget (speculation in prices for personal protective equipment). 6 political employees were dismissed in 2020, 9 politicians, 39 heads of the administrative civil service, and 5 top managers of the quasi-public sector were brought to disciplinary responsibility as a result of the fight against corruption in Kazakhstan. But these are consequences, and it is required to act proactively and prevent corruption processes.
- Eliminate the distortion of results by health actors seeking to achieve targets at all costs. This is fraught with influence on the real statistics on morbidity and mortality of the population. It is also required to include parameters of the provision of patients with medicines and the attraction of young doctors in urgent need of doctors to the regions. Such failures resulted in the fact that 46% of patients did not receive free drugs, and only 38% of grant graduates came to work.
Economic block.
- Tighten control over the misuse of budget funds. For example, there are cases of double counting of those who left for permanent residence, provision of extra tariffs for the registration and transfer of deductions and contributions of compulsory social health insurance, the amount of provision of advanced training services is overestimated, and eliminate the risks of double financing to the maximum extend.
- Eliminate ineffective drug costs. The results of a study by foreign experts on 18 drugs in 17 countries have demonstrated the possibility to reduce costs by almost 60% in the case of replacing the original brand drug with a generic one.
- It is required to conduct an audit of the provided medical services for the costs and the effect of their receipt for society. In world practice, such distortions also have place, when ineffective intervention costs society more and brings less effect. This issue requires a serious and deeply detailed analysis.
- It is required to introduce a system of replacement and compensation for unused medical free services. Since all taxpayers pay CSHI, they are entitled for the compensation for not using free medical services. Three forms are offered: 1) a discount for the payment of social tax in the next tax year; 2) replacement with certain medical services; 3) transfer in favor of people with disabilities to receive the required services and medicines.
Social block.
- A set of motivational conditions for medical workers should be adopted on an ongoing basis (decent wages and social benefits) to raise the prestige and the ability to demand a high-quality level of medical services. Each incoming wave of the coronavirus pandemic takes human lives from our country. The selfless struggle of medical workers separates us from the uttermost chaos. They are on the front line of an invisible war every day.
- Promotion of a social justice policy for access to medical services that implies ensuring equal access to all medical services provided to citizens of Kazakhstan, regardless of the region and remoteness of the settlement from regional and district centers.
- Development of social entrepreneurship in the medical services market. It is required to actively introduce this type of entrepreneurship that is capable of breaking the consciousness of society, since the main goal is to obtain the maximum social effect in this business. 
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Main information on the publication of research results

Publication of the main results of research of project executors in domestic and foreign editions, including:
In the magazines recommended COXON of the MES of the RK:
1 Omir A.S., Abilkayir N.A. Measuring main public health parameters of Kazakhstan Republic // Economics: strategy and practice. - 2021. - No.3. - P.192-203.
2 Satybaldin A.A., Omir A.S. and others. Impact of the COVID-19 pandemic on life expectancy in the Republic of Kazakhstan. // Bulletin of «Turan» University. - 2021. - No.3. - P.174-179.
In the publication of SCOPUS base:
3 Omir A. Salimzhankizi, Rashid M. Ruzanov, Nazerke A.Abilkaiyr, Khajieva G. Usmanovna  Measuring the efficiency of health systems in Central Asia: a data envelopment analysis//Population Health Management. (Scanned image submitted article on the magazine platform and text of the article in Annex E).
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Appendix 1.1
to this agreement
No. 269/12-2 dated July 18, 2021

CALENDAR PLAN

1. REPUBLICAN STATE TREASURY ENTERPRISE “INSTITUTE OF ECONOMICS” OF THE COMMITTEE OF SCIENCE OF THE MINISTRY OF EDUCATION AND SCIENCE OF THE REPUBLIC OF KAZAKHSTAN

1.1 By priority: Research in the field of social sciences and humanities.
1.2 By sub-priority: Fundamental, applied, interdisciplinary research in the field of social sciences.
1.3 On the topic of the project: IRN AR09561767 "Assessment of the effectiveness of the healthcare sector in the conditions of modernization of the social system of the Republic of Kazakhstan".
1.4 The total amount of the project for 2021 is 4,709,138 (Four million seven hundred nine thousand one hundred thirty eight) tenge for the performance of work according to paragraph 3.

2. CHARACTERISTICS OF SCIENTIFIC AND TECHNICAL PRODUCTS BY QUALIFICATION CRITERIA AND ECONOMIC INDICATORS

2.1 Direction of work: the idea of the project is to assess the real situation in the field of healthcare. the project is aimed at identifying problems that reduce the efficiency of the healthcare sector in the conditions of modernization of the social system of the republic of Kazakhstan.
2.2 Scope of application: public administration bodies.
2.3 The final result for 2021: to assess the effectiveness of healthcare in the conditions of modernization of the social system of the republic of Kazakhstan and to offer recommendations corresponding to the identified problems;
2.4 Patentability: none.
2.5 Scientific and technical level (novelty): the novelty of the project lies in the fact that the healthcare sector is considered in conjunction with the processes of modernization of the social system of the republic of Kazakhstan.
2.6 the use of scientific and technical products is carried out by: the customer and the contractor; regional and republican governing bodies, universities and scientific organizations.
2.7 type of use of the result of scientific and (or) scientific and technical activities: publications in the form of articles and presentations at conferences.

3. NAME OF WORKS, TERMS OF THEIR IMPLEMENTATION AND RESULTS

	The cipher of the task, stage
	The name of the work under the Contract and the main stages of its implementation*
	Due date*
	Expected result*

	
	
	start
	completion
	

	
2021 year
 

	
	To investigate conceptual approaches to assessing the effectiveness of healthcare in the social system
	June
	august
	To study conceptual approaches to assessing the effectiveness of healthcare in the social system

	
	To explore successful foreign experience in the development and modernization of healthcare.
	July
	august
	To study successful foreign experience in the development and modernization of healthcare

	
	To analyze the effectiveness of healthcare in Kazakhstan in the conditions of modernization of the social system of the Republic of Kazakhstan.
	July
	september
	To assess the effectiveness of Kazakhstan's healthcare in the conditions of modernization of the social system of the Republic of Kazakhstan

	
	Develop proposals to improve the efficiency of healthcare in the Republic of Kazakhstan
	september
	November
	Develop proposals to improve the efficiency of healthcare in the Republic of Kazakhstan
Publication of 1 (one) article published, accepted for publication or submitted to a peer-reviewed scientific publication, included in the Social Science Citation Index or Arts and Humanities Citation Index of the Web of Science database and (or) having a CiteScore percentile in the Scopus database of at least 25 (twenty-five) and publication of 2 (two) articles recommended by COXON MES RK.

	
Note: * - the works, deadlines and their results for 2021 are indicated, according to the calendar plan of the tender application.


	From the Customer:                                                                                      
Chairman 
State Institution "Committee of Science of the Ministry of Education and Science of the Republic of Kazakhstan"

______________ Kurmangalieva J.D.
M.P.
	From the Performer:
General manager  
RSE on PCV "Institute of Economics" KN MES RK

________________ Satybaldin A.A.
             M.P.  
Familiarized with:
Scientific director of the project
___________________ Ruzanov R.M.
      (signature)



ANNEX C 
Initial data for calculations with the DEA method 

Table C.1 - Data of input factors in the analysis based on the DEA model for the period 2018-2020.
	Regions
	Number of doctors of all specialties, persons
	Number of nursing staff, persons
	Number of hospital beds
	Number of hospital organizations, units

	 
	2018
	2019
	2020
	2018
	2019
	2020
	2018
	2019
	2020
	2018
	2019
	2020

	The Republic of Kazakhstan
	72,877
	74,046
	76,443
	175,705
	179,837
	185,757
	98,371
	96,286
	127,464
	788
	749
	773

	Akmola
	2,128
	1,834
	1,842
	6,809
	6,361
	6,497
	4,591
	4,445
	5,192
	30
	27
	29

	Aktobe
	4,061
	4,088
	4,104
	7,990
	8,093
	8,150
	4,294
	4,166
	5,376
	46
	44
	44

	Almaty
	4,765
	5,032
	5,214
	14,961
	15,534
	16,276
	8,932
	9,278
	12,808
	83
	79
	82

	Atyrau
	1,825
	1,855
	2,026
	5,600
	5,733
	6,117
	2,672
	2,540
	5,245
	28
	28
	29

	West Kazakhstan
	2,090
	2,130
	2,177
	6,840
	6,952
	7,094
	3,842
	3,700
	4,552
	29
	29
	29

	Zhambyl
	3,336
	3,262
	3,287
	11,531
	11,474
	11,535
	5,536
	5,338
	6,207
	48
	47
	47

	Karaganda
	6,276
	6,233
	6,380
	13,507
	13,766
	14,034
	9,306
	9,187
	11,712
	76
	72
	75

	Kostanay
	2,324
	2,455
	2,526
	7,123
	7,081
	7,141
	4,805
	4,696
	6,058
	46
	39
	42

	Kyzylordinskaya
	2,697
	2,740
	2,842
	9,808
	10,402
	10,601
	4,532
	4,361
	6,399
	47
	36
	33

	Mangystau
	2,219
	2,347
	2,424
	6,896
	7,150
	7,412
	2,688
	2,725
	3,411
	28
	26
	31

	Pavlodar
	2,855
	2,884
	2,944
	7,077
	7,002
	7,174
	4,463
	4,364
	7,904
	36
	35
	36

	North Kazakhstan
	1,695
	1,687
	1,694
	5,853
	5,875
	5,839
	3,565
	3,448
	4,265
	24
	22
	43

	Turkestan
	5,195
	5,625
	5,883
	18,158
	19,220
	20,036
	9,313
	9,022
	11,195
	40
	39
	24

	East Kazakhstan
	5,878
	5,848
	6,002
	14,574
	14,965
	15,707
	8,251
	8,135
	9,067
	80
	62
	61

	Nur-Sultan city
	8,220
	8,622
	9,048
	12,026
	12,196
	12,557
	6,690
	6,516
	12,222
	34
	36
	37

	Almaty city
	13,298
	13,052
	13,450
	18,364
	18,858
	19,477
	11,495
	10,763
	9,556
	87
	92
	91

	Shymkent city
	4,015
	4,352
	4,600
	8,588
	9,175
	10,110
	3,396
	3,601
	6,295
	26
	36
	40

	Note - Compiled based on the reference [Bureau of National Statistics of the Agency for Strategic Planning and Reforms of the Republic of Kazakhstan https://stat.gov.kz/]





Table C.2 - Data of the output factors in the analysis based on the DEA model for the period 2018-2020.
	Regions
	Services provided in the field of health care system, thousand tenge
	Bed days spent, bed days
	Expected duration of activity		

	 
	2018
	2019
	2020
	2018
	2019
	2020
	2018
	2019
	2020

	The Republic of Kazakhstan
	1,210,545,015
	1,339,671,960
	1,848,066,339
	3,635,408
	3,693,921
	2,489,783
	73.15
	73.18
	71.37

	Akmola
	45,950,159
	47,265,912
	62,398,636
	411,412
	399,055
	248,526
	71.60
	71.43
	70.09

	Aktobe
	46,416,313
	50,967,611
	67,103,883
	99,970
	102,379
	68,752
	73.45
	73.58
	71.69

	Almaty
	74,348,132
	86,773,553
	123,453,632
	187,535
	192,264
	78,217
	73.44
	73.41
	71.73

	Atyrau
	39,348,132
	41,624,776
	56,599,692
	74,720
	49,580
	34,509
	73.13
	73.27
	70.52

	West Kazakhstan
	44,900,184
	43,760,440
	67,535,666
	104,440
	106,476
	69,291
	72.43
	72.81
	70.87

	Zhambyl
	52,938,613
	57,562,878
	77,492,233
	32,510
	79,982
	101,794
	72.79
	72.63
	70.63

	Karaganda
	78,495,540
	93,355,780
	141,778,888
	409,762
	395,008
	259,605
	71.70
	71.69
	70.38

	Kostanay
	45,718,417
	53,810,454
	68,959,307
	205,793
	184,552
	75,456
	72.36
	72.42
	70.72

	Kyzylordinskaya
	48,945,681
	52,141,672
	70,587,824
	248,641
	249,791
	112,592
	72.98
	72.79
	70.15

	Mangystau
	31,788,290
	38,746,351
	58,924,349
	8,876
	7,976
	6,358
	73.73
	74.14
	71.10

	Pavlodar
	55,441,490
	56,939,624
	81,871,687
	200,709
	206,382
	73,132
	72.31
	72.33
	70.75

	North Kazakhstan
	36417188
	37,595,784
	54,818,567
	45,231
	39,750
	28,952
	71.14
	70.70
	69.90

	Turkestan
	60,425,089
	69,846,857
	114,665,719
	938,762
	996,753
	871,930
	72.95
	72.73
	70.67

	East Kazakhstan
	77,345,888
	90,365,799
	128,588,022
	187,376
	178,502
	62,597
	71.97
	72.07
	70.85

	Nur-Sultan city
	187,681,532
	211,522,023
	263,651,915
	0
	0
	0
	76.21
	76.75
	73.49

	Almaty city
	217,342,530
	229,649,080
	299,383,923
	414,559
	445,025
	351,200
	75.54
	75.45
	74.02

	Shymkent city
	67,280,496
	77,743,366
	110,252,397
	65,112
	60,446
	46,872
	74.65
	74.41
	71.00

	Note - Compiled based on the reference [Bureau of National Statistics of the Agency for Strategic Planning and Reforms of the Republic of Kazakhstan https://stat.gov.kz/]



ANNEX D 
Results of the Pearson correlation coefficient calculation
Table D.1 - Results of the Pearson correlation coefficient calculation from 1 to 10 factors

	0
	 Correlation
	X1
	X2
	X3
	X4
	X5
	X6
	X7
	X8
	X9
	x10

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	X1
	Pearson correlation
	1
	.800**
	.685**
	.812**
	.550*
	.651**
	.646**
	0.276
	0.294
	.507*

	X2
	Pearson correlation
	.800**
	1
	.788**
	.935**
	.588*
	.665**
	.653**
	0.218
	0.085
	.521*

	X3
	Pearson correlation
	.685**
	.788**
	1
	.851**
	.658**
	.965**
	.959**
	0
	-0.104
	0.47

	X4
	Pearson correlation
	.812**
	.935**
	.851**
	1
	.528*
	.771**
	.759**
	-0.005
	0.015
	0.352

	X5
	Pearson correlation
	.550*
	.588*
	.658**
	.528*
	1
	.581*
	.562*
	0.406
	0.319
	.691**

	X6
	Pearson correlation
	.651**
	.665**
	.965**
	.771**
	.581*
	1
	.999**
	-0.101
	-0.142
	0.37

	X7
	Pearson correlation
	.646**
	.653**
	.959**
	.759**
	.562*
	.999**
	1
	-0.094
	-0.137
	0.37

	X8
	Pearson correlation
	0.276
	0.218
	0
	-0.005
	0.406
	-0.101
	-0.094
	1
	.733**
	.829**

	X9
	Pearson correlation
	0.294
	0.085
	-0.104
	0.015
	0.319
	-0.142
	-0.137
	.733**
	1
	.519*

	X10
	Pearson correlation
	.507*
	.521*
	0.47
	0.352
	.691**
	0.37
	0.37
	.829**
	.519*
	1

	X11
	Pearson correlation
	0.398
	.634**
	0.33
	.703**
	0.004
	0.207
	0.194
	-0.167
	0.046
	-0.084

	X12
	Pearson correlation
	.681**
	.682**
	.966**
	.780**
	.578*
	.998**
	.998**
	-0.075
	-0.131
	0.387

	X13
	Pearson correlation
	0.458
	0.48
	.845**
	.592*
	0.471
	.877**
	.882**
	-0.154
	-0.252
	0.301

	X14
	Pearson correlation
	0.445
	.529*
	.904**
	.666**
	0.43
	.955**
	.954**
	-0.281
	-0.365
	0.209

	X15
	Pearson correlation
	0.481
	.535*
	.915**
	.675**
	0.462
	.963**
	.961**
	-0.262
	-0.337
	0.229

	X16
	Pearson correlation
	.732**
	.783**
	.547*
	.696**
	.766**
	0.418
	0.404
	.586*
	.621**
	.722**



Table D.1 continued
	X17
	Pearson correlation
	.819**
	.954**
	.719**
	.916**
	.641**
	.599*
	.583*
	0.241
	0.196
	.537*

	X18
	Pearson correlation
	.781**
	.808**
	.934**
	.878**
	.550*
	.949**
	.948**
	-0.031
	-0.054
	0.407

	X19
	Pearson correlation
	.764**
	.764**
	.931**
	.844**
	.521*
	.960**
	.963**
	-0.036
	-0.062
	0.393

	X20
	Pearson correlation
	0.329
	0.096
	0.478
	0.256
	-0.018
	.612**
	.631**
	-0.141
	-0.235
	0.096



Table D.2– Results of the Pearson correlation coefficient calculation from 11 to 20 factor

	0
	Correlation
	x11
	x12
	x13
	x14
	x15
	x16
	x17
	x18
	x19
	x20

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	X1
	Pearson correlation
	0.398
	.681**
	0.458
	0.445
	0.481
	.732**
	.819**
	.781**
	.764**
	0.329

	X2
	Pearson correlation
	.634**
	.682**
	0.48
	.529*
	.535*
	.783**
	.954**
	.808**
	.764**
	0.096

	X3
	Pearson correlation
	0.33
	.966**
	.845**
	.904**
	.915**
	.547*
	.719**
	.934**
	.931**
	0.478

	X4
	Pearson correlation
	.703**
	.780**
	.592*
	.666**
	.675**
	.696**
	.916**
	.878**
	.844**
	0.256

	X5
	Pearson correlation
	0.004
	.578*
	0.471
	0.43
	0.462
	.766**
	.641**
	.550*
	.521*
	-0.018

	X6
	Pearson correlation
	0.207
	.998**
	.877**
	.955**
	.963**
	0.418
	.599*
	.949**
	.960**
	.612**

	X7
	Pearson correlation
	0.194
	.998**
	.882**
	.954**
	.961**
	0.404
	.583*
	.948**
	.963**
	.631**

	X8
	Pearson correlation
	-0.167
	-0.075
	-0.154
	-0.281
	-0.262
	.586*
	0.241
	-0.031
	-0.036
	-0.141

	X9
	Pearson correlation
	0.046
	-0.131
	-0.252
	-0.365
	-0.337
	.621**
	0.196
	-0.054
	-0.062
	-0.235

	X10
	Pearson correlation
	-0.084
	0.387
	0.301
	0.209
	0.229
	.722**
	.537*
	0.407
	0.393
	0.096

	X11
	Pearson correlation
	1
	0.209
	0.006
	0.161
	0.158
	0.469
	.612**
	0.37
	0.32
	-0.15

	X12
	Pearson correlation
	0.209
	1
	.872**
	.943**
	.954**
	0.43
	.611**
	.955**
	.967**
	.632**


Table D.2 continued
	X13
	Pearson correlation
	0.006
	.872**
	1
	.890**
	.880**
	0.19
	0.472
	.790**
	.812**
	.619**

	X14
	Pearson correlation
	0.161
	.943**
	.890**
	1
	.996**
	0.192
	0.45
	.854**
	.872**
	.659**

	X15
	Pearson correlation
	0.158
	.954**
	.880**
	.996**
	1
	0.22
	0.457
	.859**
	.876**
	.668**

	X16
	Pearson correlation
	0.469
	0.43
	0.19
	0.192
	0.22
	1
	.831**
	.547*
	.500*
	-0.148

	X17
	Pearson correlation
	.612**
	.611**
	0.472
	0.45
	0.457
	.831**
	1
	.756**
	.703**
	0.035

	X18
	Pearson correlation
	0.37
	.955**
	.790**
	.854**
	.859**
	.547*
	.756**
	1
	.995**
	.518*

	X19
	Pearson correlation
	0.32
	.967**
	.812**
	.872**
	.876**
	.500*
	.703**
	.995**
	1
	.581*

	X20
	Pearson correlation
	-0.15
	.632**
	.619**
	.659**
	.668**
	-0.148
	0.035
	.518*
	.581*
	1







ANNEX E
Scanned copies of prints confirming the publication and implementation of research results
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1. PECIIYBJIMKAHCKOE 'OCYIAPCTBEHHOE IPEAIIPUSATHE HA ITIPABE
XO3MCTBEHHOI'O BEIEHHSI « MHCTATYT 9KOHOMHMKN» KOMUTETA HAVKH
MHUHHUCTEPCTBA OBPA30BAHHUS 1 HAYKH PECITYBJIMKH KA3AXCTAH

1.1 ITo npuopurety: MccnenoBanus B 061aCTH COLHUATBHBIX M T'YMAHATAPHBIX HAyK.

1.2 Tlo mnoampuoputery: OyHIaMeHTaIbHbC, PHAKIAJHBIE, MEXKIUCIHUIIHHAPHBIE
HCCIIeIOBaHUs B 001aCTH OOIIECTBEHHBIX HAYK.

1.3 TIlo Teme mpoekra: HWPH AP09561767 «Ouenka asddextuBHOCTH cdhepsi
3/paBOOXPAHEHHS B YCIOBHAX MOJICPHH3AIMH COHATBLHON cucTeMbl PK».

1.4 Obmas cymma npoekra Ha 2021 rox 4 709 138 (YeTslpe MHJUTHOHA CEMBCOT HEBSTH
THICAY CTO TPULATh BOCEMb) TEHI'€ JUIS BBIOJIHEHHS pabOT COIIaCHO IYHKTY 3.

2. XapaKTepuCTHKA HAYYHO-TeXHHYECKOil MPOJYKIHH 10 KBATHPHKANHOHHBIM
NPH3HAKAM H YKOHOMHYECKHE NOKA3aTeTH

2.1 Hanpapnenne paGotbl: Mines mpoekra 3akiioyaercsi B OLIGHKE PEalbHOM CHTyaluu B
cepe 3apaBooxpaneHus. [IpoeKT Hale/eH Ha BbISBICHHE NPOOJEM CHIKAIOWMUX 3(Q(eKTHBHOCTE
paboThI chepsl 3PaBOOXPAHEHHUS B YCIOBHSAX MOJIEPHU3ALMH COLMAIbHOM crucTeMbl PK.

2.2 O6nacTh MPHMEHEHHUsI: OPraHbl FOCYAaPCTBEHHOTO YIPABJICHHS.

2.3 Koneunplii pesynptar 3a 2021 rox: nate oueHKy 3((EeKTHBHOCTH 3paBOOXPAHEHHS B
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2.4 [TateHTOCIOCOGHOCTB: HET.
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2.7 Buz HCIIONBb30BaHMsl pe3y/IbTaTa Hay4HOM U (MJIH) HAy9HO-TEeXHHYECKOM AeSTeIbHOCTH:

myOIMKAIMK B BHJIE CTATheil M IPe3eHTAMH Ha KOH(DEPEHIUSIX.

3. HanmenoBanue paGoT, CPOKH HX PeaH3aLHN U Pe3y IbTAThI

IIndp |Haumenosauue pabot mno Joroopy | Cpok BeImonHEHHsS* OxxuaeMslii pesynprar™
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2KP YITTHIK FBUIBIM aKaJleMHsChI,
Kazakcran, Anmars! K.

COVID-19 NAHJAEMHUSACBIHBIH, KASAKCTAH PECITYBJIMKACHI
XAJIKbIHBIH, OMIP CYPY Y3AKTBIFBIHA OCEPI'

Awiarna

Makanausii Makcatsl — COVID-19 nmasmemusichl JKaraifblHAa XaTbIKTBIH OMIp CYPY Y3aKTBIFBIHA ocep eTe-
Tin Qaxropnapas anbikray. byringe GYKin azam3aTThiH jKOHE 9P e/UIIH alIbIHAa TypraH GacTel MiHZeT — azam
JICHCAYIIBIFBIH JKAKCAPTY JKoHE y3apTy. JleHcay/ibik €H albIMEH, alaMHBIH KalbINThl OMIpiHiH Heri3i Gombim Ta-
Obutansl. By azamaapabiH KOHE Kbl e/IIH MCHXHKATBIK, (H3MKATBIK JKOHE OJIEYMETTIK-3KOHOMHKAIBIK AT~
AyKaTbIH KOPCETETIH, IFHH dIEYMETTIK, 1eMOrPaHsIIBIK XKIHE METHLIMHAIBIK CajlaNap/bl KAMTHTBIH KOIl eJueMI
ypaic. COHBIMEH KaTap, afaM JAeHCayJIblFbl — KOFAMHBIH, CHOCK QlIeyeTi MEH aJaMH KalliTAIIBIH €H MaHBI3Ibl MO~
ceneci. Ocpiupaii Macenenepre Gaiinanbictsr 6y1 makanaza COVID-19 nanmnemusich xarnaiibinaa Kasakcran
PecryGuKaCEIAAFE! OMI CYPy Y3AKTHIFBIHA 2CCP CTCTiH (AKTOPIAP/BIH KOPPEAIATEIK TANAAY b AYprisinei. Byt
Tanjay Gip JKarbIHAH XaIBIKTBIH OMIP CYPY Y3aKThIFbI, €KIHIII JKaFbIHAH XaJTbIKTIH HH(PIBIK CayaTThUTBIK JEHreii
MEH JICHCAYJIBIK CaKTay IILIFBIH/IAPEI APaChiH/IA aiiTap/IbIKTail JkaHe KYWITi 03apa GaiiaHbICh Gap ekeHiH Kopcere;
Bapiibik MaMaH/IbIKTaFs! JIOPIrepIep/Iin CaHbl MCH ME/IMIMHATIBIK KbI3METKEPICPIIiH CaHbl CHAKTHI (hakTOp/ap Xa-
JIBIKTBIH OMIp CYPY Y3aKTBIFbIHA OH 9CEp €TTi. AypyXaHa TOCEKTEpiHiH JKOHE aypyXaHa yilbIMIapbIHbIH CaHbI CHAKTB
taxropiap e3apa Tepic GaiimanbicTel KopeeTTi. COHBIKTAH a1aMAAPBIH ACHCAYILIFBIH KAKCAPTY, OIAPALIH OMip
CYPY Y3aKTbIFbIH YJIFQIiTy MaKcaTblHAQ L(PIIbIK TEXHONOTMSIAP/bL, MEAMUMHATIBIK AKITAPATTBIK KYiHeIepa eHrisyal,
COHJIAli-aK XaBIKTBIH LHQPIIBIK CAYaTThUTBIFBIH aPTTBIPY/BI TAJIAM eTei.

Tipek co3aep: aeHcaynsIK, omip cypy y3akrbirsl, COVID-19, undpibik cayarTbuibk, eHOCK a1€yeTl, WbIFbIH-
J1ap, AeHCAYNBIK CaKTay (hakTopiapsl.

Kipicne

Kasipri Tanaarsl moGaniblk Macele — aJfaM3aTThiH OMip CYPY Y3aKThIFbIH YJIFaifThIIl, CanachlH
apTThIpy. bysl MaKcaTThl icke achlpy MaKCaThIH/Ia JEHCAYJIBIK CAKTay CaJlachl KeIl ic-OpeKeTTep arka-
pyna [1]. Byx cana enjiin JeHCay/IbIFbIH JKaKCapTy YIIIH KONTEreH amajiap OpblHAayla, eHTKeHi
XaJIBIKTBIH JICHCAYJIbIFbl — aJaM3aT JaMYbIHBIH GacThl (hakTopbl GONbIN Tabbulansl. Alamsar JeH-
CayJIBIFbl — eJIJIiH JI-ayKaThIHBIH OapIbIK acIeKTiIepiHe acep eTill, AaMybIHbIH GacThl Tipeyi Gobin
Tabbu1ajbl. XalblK JEHCAYIBIFBl — 63 OMIDiH KOFaMJa JKy3ere achIpaThlH aJaMIapIbH MCHXHKA-
JTBIK, (PUBUKAITBIK SKAHE JJIeyMeTTiK-3KOHOMUKAJIBIK dJI-ayKaThiH GeiHeNeiiTiH Ko eJimenM i npowecc,
SFHH QJIEYMETTIK, JIeMOrpasUIbIK KOHE MEIMIMHAIBIK canaiapibl kamTuabl. COoHbIMEH Karap,
JIGHCAYJTbIK — alAaMHBIH eHOEK dJIeyeTiHiH jKoHe a/laMH KAlUTAJI/IbIH €H MaHbI3/bl MACEJIeci.

' 3eprrey Kasakcran PecryGaukacst BiiM oHe FLUIBIM MHHMCTPIIriHiH FLUIBIM KOMHTETIMeH KapksUia-
mepenaio (Ipant JKTH Ne APAP09561767).
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Herisri epexenep

JleHcaysibIK CaKTay calachlHbIH ypAicine Gara Gepy MaKCarbIHIA eJLiH eMip CYpy Y3aKThIFbIH
3eprTey Tanan erinei. by makanana Kasakcran PecryGnnkachl XaiKbIHBIH OMip CYPY Y3aKThIFbIHA
ocep eretiH (hakToOpNap Ti3iMi KyphUIbIN, OJIAp/bIH cepid Gily MaKCaTblHIa KOPPEISUHSIBIK KO-
HOMETPHKAJIBIK 3ePTTEY JKY3€ere aChPbULIbL.

Byt ojticHamasibIK 3epTTey/i KenTereH MeTeIiK 3epTTeyLijiep o3 sKYMbICTaphIH/IA iCKe aChIPFaH.
Kenreren merenjik 3eprreyuiiiep eijiiH eMip cypy Y3aKThIFbIHA ©3apa acep eTeTiH (haKTopaapibl
eJIlIey MAKCAThIH/IA KOPPEIALHIBIK 3epTTey d1iCHAMAChIH KoyaaH bl byHaii seprTey Gapbichinaa
CIIIIH eMip CYpY Y3aKTUIBIFBIHA MEMJICKETTIH JAJIIbl ilIKi @HIMIHEH GOJiHreH KapakaTThIH Tike-
JIeid, OHJIBL, Opi KATThI acep eTeTiHirin Xabapnausl. by Makanana agaMHbIH €Mip CYPY Y3aKThIFbIHA
TEeK KaHa KaJIibl ilIKi HIMHEH OJIIHIeH LIBIFBIH FAHA eMeC, COHBIMEH KaTap XaJIbIKThIH LH(PIBIK
cayaTThUIBIK JICHIeiii acep eTeTiHAir GailKabHbl.

Lndpnix Kypangapasl Konxany apkbuisl kentereH engep COVID—-19 nangemust JaraapbiChiHa
Teren Gepe ajbl. KenrereH enjiep eHcayibIk CakTay cajlachlH OChI 3aMaHra caii udpnanasipysa [2].

Marepuaiiap Men axicrep

JlyHuesxys3ifik JeHcay/IbIK CaKTay YifbIMbI — XaJIbIKapaiblk KOFAMIBIK JICHCAYIIBIKKA kayarl Gepe-
TiH MaMaHJIaHbIPbUIFaH MekeMe. 1947 sk. a3ipiieHreH KykarTa JeHcaysblK Kypieni Maimueme pe-
Tinae kapacteipbuiabl. JJICY TyKbIpbIMIAMaChIH/IA aaM3aTThIH OMIp Y3aKTBIFBI JKOHE JCHCAYIIBIK
caKray KyieciHiH THiMIUIIr jKaiiIbl TaNKbLIaHaB! [3].

Koramzblk JieHCayJIbIK ©Te KypJeli jkoHe ken enuieMzi. BisaiH ke3 albIMbI3[a YCIHBUIFAH
KeITereH Oeiriiep MeH KyObUIBICTAp OHbI TYelNCi3 YFbIM peTiHe KaObUiiayra KeJepri KenTipesi.
Conpaii-ak, GyJ1 TypaJibl miKipaep/is GeJliHyiH kKeHe OTBIPHIIL, XaJIbIKThIH ISHCAYIIBIFbI TYPaJIbl KeIIeH-
i cyperri kyiteni Typae Kypy Kaxker. Caparnmbuiap MEH CTaTHCTHKTED J@HCAyJIbIK JKaFaibIH1aFbl
OMIp CYPY Y3aKThIFbI CHSIKTBI KOPCETKIIITEP SKOHOMUKAHBIH ©CyiHe acep eTelli Jen caHaiinsl. biym
(2004) emip cypy Y3aKThIFbI S5KOHOMHKAFa OH OCEP CTETiHiH JKOHE CTATMKANBIK MAHBI3bI €KCHIH
aiitanpl. Conaii-ak, [lackab (2005) cuskrer Gacka SKOHOMUCTEP Oyl KOPCETKILI IEHCAYIIBIK CaKTay
calachIHIaFbl OH KOPCETKIll eMec eKeHiH aiitaisl. COHbIMEH KaTap eJ1iM, aHa elliMi CHSKTEI Tepic
xepcetkimTep 6ap. B.A PaiicGepr enimi xeke @MipiH TOKTaybl peTiHie KapacThIPIbL, COHBIMEH Ka-
Tap IKOHOMUKAIIBIK OCY/IIH Tepic KopceTKilli ekeHiH aifTTsl [4].

Consiven karap, [lemmanse, Harama Kymap, Anyma Pamacsamu skoHe POXHHH CHSKTBI FaIbIM-
Jap eMip Cypy Y3aKThIFbl MEH OFaH KeTeTiH MeMJEKETTiK IIBIFbIHIAP apachlHAAFbl GaillaHbICTBI
aHbIKTajbl. ONlap KapbIM-KaThIHACTBI 3epTTel, Oyl KOpCeTKilTep apachlHAa KATThl TAyeIILTIKTI
kepeerri [5].

Maxajaza TeXHUKAJIBIK-3KOHOMHKAJIBIK KOpPCeTKimTep skyieci Komraubiiaasl. On aeHcayibiK
caKray JKYHECiH OHIpYIi KYLWITEP/i aMbITy/IbIH SKOHOMUKAIIBIK THIMLIIIHIH op TYpIi ajticTepin
KOJIIaHaIbl. DKOHOMHUKAJIBIK-MATEMATHKAIIBIK JMICTEP/IIH eKi TYPi %Mi KOJJIAHbUIIbL

CanblCTBIPMAJIBI dJ1iC — OYJI sKaFAaiiibl XKeTKiIIKTI Typze Garaaii anarein ambeban Tacin. Coran
KapamacTa, (pakTopaap MeH IeMEHTTEepli CalbICTBIPY — ACHCAYIIBIK CAaKTay KYHECiH XKaKcapTaTblH
KelOip ychiHbICTapFa dkeneai. KenTeren 3eprreyurinep JeHcaylblK CaKTay XKYHeCiH CHIaTTay yIIiH
canbicThipMatbl icTi Konmauas! (Jx. bexdumn, C. Onadenorrup sxone b. Cocnayn, 2018) sxone
Gackanapbl SKOHOMHKAIIBIK ©CiM, JeMorpadus jKoHe SIHIAEMUONOIUsFa KaThICThl KOpPCeTKiTepai
KOJIIaHA OTBIPBII YITTBIK JCHCAYJIBIK caKTay xKyitenepin cansicteipas! (. Mexanuk, JI. Pomdopr),
2013) xone COVID-19-nau Kelfinri sarnaiiipl BU3yalIu3alysiay YIliH CajbICTBIPMAIIBI O/IiC KO-
nanbuLael (JTrocu JIBke, M.Orac, Xaurao Jlyn, Jlu Ykan, 2021) [6].

BypbIH aiiThuIran i, Mip Cypy Y3aKThIFbI ICHCAYIIBIK CAaKTay jKYHeCiHiH THIMAILIIriH kepceTei
skoHe Oaranmayra mypina Gepexi. Ocbliaifia 6i3 Koppensuus diciH KOJIIaHyabl skeH kepik. Kop-
pensitust — haKTopiap apachlHAAFbl TAYEIIUTIKTI aHBIKTAY/IBIH 9KOHOMUKAJIBIK-MaTeMaTHKAJIBIK JIICi.
Kenreren 3eprreyiep AeHcay/IbiK CaKTay HHIMKATOPIAPIHBIH THIMILIIriH GiTy yiliH ochlHaal aaicTi
kompauzel (L. Cpunnsacan, ®. Kodman, Korkenn Kupk, 2016 xk.) %koHe JAeHCaylbIK CakTay/IblH
KOJDKeTIMJIUIri, eMip cypy y3akThirbl, qemorpapus men COVID-19 nnukaropiapsl apachiHIarsl
KOppeJIsILMsAHBl KojlanFaH Gacka na wmeteniik endexrep 6ap (I. Bupasan sxone ILIT. XKamypara,
2021) [7].
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ComnbiMen Karap, makana Medline, WHO PubMed sxane DbIJIY craTicTHKachl CHSKThI 3JIEKT-
POHJIbI MAJIIMETTEp KOPbIHAH AJIbIHFAH WIOTY/IapJaH TYP/IbL

Kazakcran PecryGinkachl XaJIKbIHBIH ©Mip CYPY Y3aKThIFbIHA IOy Oepy YILiH KeJleci quarpam-
Ma Kypbliasl. byn cyperre 2019-2020 sok. apaibiFblHAaFsl aiiMaKapaublk eMip CYpy Y3aKThIFbI
KepceTieni.
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Cyper 1 — Kasakcran PecryGnikach! Xa/IKbIHbIH aiiMaKapasbik OMip CYpy Y3aKThIFbI

Eckeprne — Jlepekke3 Herizinae aBTOpMEH KypacTeipbinran [8].

Byt cyperre 2020 xbuibt 2019 xblira KaparaHia TOMEH/IETeH, COHBIMEH KaTap eMip Cypy y3ak-
ThiFbLIbIFEl Hyp-CysiTan Kanaceinaa eH xoraprsl (74 skac) xoHe eH TemeHri kepcerkim Contycrik
Kasaxcran aiimarsiiza (69 sxac) kepcereni. bipikken Yorrrap Yiitbivbl Typakrer JlaMy MakcaTbiHIaFbl
2020 butFbl ©MIp CYPY Y3aKThIFbIHBIH HHeKCiHae 191 memsexertin iminne Kasakcran (73.6 sxac)
99 OpbIHIBI HelleHTeH, albIHFbI KaTapia Tonkonr (84.9 sxac), SAnonus (84.6 xac) men IlIBeiinapus
(83.8 :xac), an Peceii (72.6 xac) 109 opsinaa opranackas [9].

TankbL1ay1ap

OMip cypy y3aKThirbiHa Kanjaii (akropnap kanaiimia ocep eTyid TYCiHy MakcarblHjia Koppe-
JISIMSITBIK SKOHOMETPHSUIBIK Q/iCTaMa KOJIIAHBLILIBL

Koppeisiuusiibik 3epTTey — XalbIKThIH OMIP Y3aKThIFbI, GapiibIk MAMAHIbIKTaFbl 13pirepiep caHbl,
MelipOUKeliK Kbi3METKepJIep CaHbl, aypyXaHa YHbIMIapbIHbIH CaHbl, aypyXaHa TOCETiHIH CaHbl, Xa-
JIBIKTBIH JICHCAYIBIFBIH CAKTAYFa JKOHE d/IeyMeTTiK KbismeTTepre JKIO-HeH GelliHreH MbIFbIHAP KoHE
6—74 3xac apaNbIFBIHIAFE! XAJNBIKTBIH LH(PIIBIK CAyaTTBUIBIK JCHIeili arThl KOpceTKilTep apackinaa
KY3ere achIpbLIbI.

By KoppesmsuIbIK SJKOHOMETPUIBIK 3eprTey 1-kectene Geiinenenren (177 6).

Hoarnxenep

Byt 3eprrey xyMbIChIHBIH HoTIKeciHe Kasakcran PecryGiuKachl XalKbIHBIH OMip CYpY Y3aK-
TBIFBIHA JKAJIIIBI ilIKi @HIMHEH Getinren mbrbHaap (0,95) skoHe 674 Kac apajbIFbIHIAFBl XaJIbIK-
ThIH UUQPIBIK cayaTThUIbIK AeHreiti (0,96) KarThl, opi OHIbI acep eTeji, JereHMeH eJIiH uppiik
CayaTTBUIBIFBI JKaJITIbI iIIKi OHIMHEH GeJIiHreH WIbIFbIHIapaaH Kaparania acepi (0.1-re) apThirbipak.
A aypyxaHa yiibIMIapbIHBIH CAHBI MEH ayPyXaHa TOCEKTePiHiH CaHbl OMip CYPY Y3aKThIFbIHA Kepi acep
eTce, Japirepiep caHbl eMip CYpy Y3aKThIFBIHA OHJIbI ocepin kepcereni. Kasipri mannemus kesinje
JIeHcayJIbIK CaKTay LIapachlHia alaMmaap/s! 6ip-0ipiHeH OKIIayJaTy MaKCaThIHIa MEMJIEKET KONTereH
ic-mapanapsl uudpranappsl. CoHbIMEH KaTap, MEMIIEKeT 3aMaHFa caii IeHCayIbIK CaKTay XKyifeci
uudpraHBIPYbIH Ky3ere acklpa GacTajibl. by ic-mapaHel xkysere achlpy MaKCaTbIHIA XaJbIKTBIH
UUAPIBIK cayaTTBUILIK JSHTeli aca MaHbI3/Ibl eKEHJI aHFApBULILL 3aMaHFa caii L(pIaHIbIpy TeK
KaHa eMip CYpy Y3aKThIFbIHA FAHA EMeC, OHBIH CallachlHa J1a aCep eTEeTIH/IriH GaiikaraH keH.
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Kecte 1 — Jlencayislk cakray (haKTOpIapbIHBIH apaChIHIAFbl KOPPEJIALMSIIBIK GaiiaHbIC

y x1 x2 x3 x4 x5 x6
y 1

x1 0,90 1

x2 073 0,62 1

x3 095 0,84 071 1

x4 097 0,93 0,77 096 1

x5 0,95 0382 0387 -0,98 0,96 1

X6 0,96 091 0,79 091 0,99 093 1
Eckeprne — Jlepexko3 Herisitie aBropmen kypacTuipsutran [8].

Koppensiupsuibik Taiiaya: y aitHbIMaJIbIChl — OMip CYPY Y3aKTBIFbI;

X1 — bapnelk MaMaH/IbIKTaFs! Japirepiep canbl, MbIH axam (r = 0,90);

X2 — MeitipOukenik nepconan caubl, MbiH afam (r = 0,73);

X3 — AypyxXaHa yitbIMIapbIHbIH caHsl (1 =—0,95);

x4 — AypyXaHa TeceriHiH caubl, MbIH (r =—0,97);

X5 — XaJIBIKTIH J€HCAYJIBIFBIH CaKTayFa jkaHe AJIeyMeTTiK KpI3MeTTepre mbirbiHaap (r = 0,95);
X6 — 674 ac apalbIFbIHIAFbl XAJILIKTBIH LH(PIIBIK cayaTThUIbIK JeHreiii (r = 0,96).

KopbIThIHIBI

3eprTey HOTHKENEPI NI AeHCaYNIbIK KopceTKimTepin amasl. CraTucTukara colikec, 1eHcay-
JIBIK cakTay Kyifeci Tyracraii ayranna 2013-2019 sok. apanbiFbiHIa 6asy KapKbIHMEH jKaKcap/bl.
JlencaynbiK caKTay/ibl KapyKbUIAHIBIDY TYPAKThI, 6ipaK namblraH ejjepre Kaparauia 3—4 ece as.
CoHJIbIKTaH KOPPEJIALMIBIK Tajjay Garanan/ibl, MyH/Ia HEri3ri aifHbIMAlIbl — XalBIKTBIH OMIp Cypy
Y3aKThIFbI %oHe Oacka acep ererin pakropaap 6oibl. Koppesuusibk Taniay emip cypy y3akThIFbl
(axropnapsl MeH 6—74 KaC apasIbIFbIHIAFbl XaJIBIKThIH LH(PIBIK CAyaTTHUIBIK JCHTeli, 1eHCaYIbIK
CaKTay IIbIFBIHIAPBI MEH QJIeyMETTIK KbI3METTep apachlH/Ia KaTThl TAyelilikTi kepcerti. COHbIMEH,
H(PIBIK cayaTThUIBIK OCII Kelle )KaTKaH/a, oMip CYPy Y3aKThIFbI jkaKcapaibl. Ol IeHCaylIbIK caKTay
Kylecine uudpibIK Kypaniapasl KOJIaHy KakeTTuliri Typasl aiirajasl. CoHbIMeH Karap, 6i3 emip
CYPY Y3aKTBIFbI, aypyXaHa TOCEKTEPi MEH YHbIMIAP/IbIH CaHbl CUSKTbI aliHBIMAJIbUIAP APAChIHIA TEPIC
TOyenIiIiKTi Galika/IbIK, Oy Gi3/1iH IEHCAYIbIK CAKTay XKYHeCiH kaKcapTy KakeT eKeH/iriH G0uKaii bl
JleHcay IbIKThI HBIFAiTY jKoHE aypyIbIH alJbIH Ay — OMip Y3aKThUIBIFBIHBIH YJIFAIOBIH/IA MaHbI3IbI
pen arkapasl. ConbiMeH, Gi3liH Kyiiere uuMPILIK Kypaiaap/bl eHri3y koHe KOFaMHBIH IHOPILIK
CayaTTBUILIFBIH KOJIAHY apKbUIBI aypy/iap MeH jKapakaTTapiblH ajijiblH any Kaxet. J{onm ockbuiait
6i3 eMip CYpy Y3aKTBIFbI MEH JICHCAY/IbIK CaKTay IIBIFBIHIAPBIHBIH apachiHIa KaTThl TAYeJIUNKTI
GaitkazbiK, 6ipaK OyJI TOyeJIUIK eMip Cypy Y3aKThIFEl MEH LM(PIBIK CayaTThUILIK apachiHIAFrbl
KarbiHacTaH cant a3. Coran KapamacTaH, OyJ1 JIGHCAyJIbIK CaKTay IIbIFBIHIAPbIHBIH YiIFaiobl — Kasak-
cran Pecry6/IMKaChIHBIH TYPFBIHIAPBIHBIH JICHCAYIIBIFBI MEH QJI-ayKaThIH XaKCapTalbl.
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moneit. 310pOBbE NPEKIE BCEro ABAETCS OCHOBO HOPMATLHOI KU3HEACSTENLHOCTH He0BEeKa. ITO MHOTOMEpHBIi
poLeCe, OTPakAIOLIIIE ICHXIHECKOE, (PH3HYECKOE H COLNATBHO-IKOHOMHHECKOE GIaronony«He Moeii, peaisyio-
IMUX Ce0R B 0DIIECTBE, TO eCTh OXBATHIBAIONIHIT COLMATBHYIO, AMOTPAdHIECKyI0 1 MHIIHCKYIO chephi. Kpove
TOr0, 3710POBbe HeNIOBEKa — BaHeiilas npodiema 00LIECTEA, TPYI0BOr0 MOTCHINANA H HeI0BEYECKOro KanuTana. B
CBSAI3M C HTHMH BOMIPOCAMH B JIaHHOI CTaThe MPOBOAMTCS KOPPEJISIHOHHBIN aHATH3 (JaKTOPOB, BIMSAIOUIMX HA MPO-
AomKuTenBHOCTS AKu3HH B Pecrryomike Kasaxcran B yenosnsx nanemii COVID-19. Jlanubiit anamis nokassisaer,
YTO CYIIECTBYET 3HAYMTEIbHAA H CHJIbHAS KOPPEJALMS MEXKIY NPOAOIKHTENILHOCTBIO JKH3HU, C OHOH CTOPOHBI,
ypoBHeM 1H(pPOBOIT IPAMOTHOCTH HACEJIEHHs U PACXOJAMH Ha 3APABOOXPAHEHHE, C APYroii cTopoHsl. [TonokuTress-
HO Ha NPOAOIKHTEIBHOCTb JKH3HN HACEIICHHs! NIOBIMSIN Takue (DAKTOPBI, KaK KOJIMYECTBO Bpaueii BCeX Crieiuab-
HOCTEli i KOMHYECTBO Mennepconana. Takue (hakTopsl, Kak KOIHUECTBO GONBHHUHbIX KOGK H KONHHECTBO GOMbHIH-
HBIX OPraHM3aLMii, NOKA3aIH OTPHLATENbHYIO B3aUMOCBs3b. [103TOMY yiydIleHne 310pPOBbs JIONEH, yBeIHYeHHe
TIPOAOIKUTENLCTH MX XKU3HH B COBPEMEHHBIX YCIOBHAX TPEOYIOT CYIIECTBEHHOTO COBEPIICHCTBOBAHMS CHCTEMbI
3/IPABOOXPAHEHHS, BHEAPEHHS LH(PPOBBIX TEXHONOTHIT, MEANIMHCKNX HH(DOPMALIMOHHBIX CHCTEM, @ TAKKE MOBbI-
meHnst H(POBOiT rPAMOTHOCTH HACENCHH.

Ku1oueBble ¢a10Ba: 310pOBbe, NPOAOIKUTENbHOCTD ku3iu, COVID-19, uudposas rpaMoTHOCTb, TPYAOBOit
TOTEHIMAN, PACXO/IbL, (PAKTOPBI 3IPABOOXPAHEHHS.
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IMPACT OF THE COVID-19 PANDEMIC ON THE LIFE EXPECTANCY
OF THE POPULATION OF THE REPUBLIC OF KAZAKHSTAN

Abstract

The purpose of the article is to identify factors affecting life expectancy of the popula
COVID-19 pandemic. Today the main aim all of humanity and each country individually
human health. It should be noted that health, first of all, is the basis of normal human life. Th
process that reflects the mental, physica io-economic well-being of people and the
realizing themselves in society, covering the social, demographic and medical spheres. In addition, human health is
the most important problem of society, labor potential and human capital. In connection with such issues, this article
conducts a correlation analysis of factors affecting life expectancy in the Republic of Kazakhstan during COVID-19.
This analysis shows that there is a significant and strong correlation between life expectancy, on the one hand, the level
of digital literacy of the population and health care costs, on the other hand. Such factors as the number of doctors of
all specialties and the number of medical staff positively affected the life expectancy of the population. Factors such
as the number of hospital beds and the number of hospital organizations showed a negative relationship. Therefore,
improving people’s health, increasing their life expectancy in modern conditions require significant improvement of
the healtheare system, the introduction of digital technologies, medical information systems, as well as improving the
digital literacy of the population.

on in the context of the
to improve and prolong

Key words: health, life expectancy, COVID-19, digital literacy, labor potential, expenses, health factors.
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