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Abstract. The article discusses the statistical analysis of medical data on the example of infectious 

diseases using SAS. The analysis is based on a unified method for calculating indicators included in the 

State Program for the Development of Healthcare of the Republic of Kazakhstan "Densaulyk". The initial 

data for the research were taken from the open source data.egov.kz, which presents the latest information 

on infectious diseases in 3 regions and 1 city of the Republic of Kazakhstan. The methodology is based 

on the use of methods of descriptive statistics, graphical data analysis, building models on the SAS 

platform and can be used for a more in-depth analysis of infectious diseases in various population groups, 

as well as for their description in the cities of Kazakhstan. During the research, statistics were obtained 

using the SAS system for the level of infectious morbidity and the downloaded data was visualized in the 

form of various diagrams. The information obtained on the level and nature of infectious diseases can be 

used to assess trends in the health status of the population, plan various types of specialized medical care 

and treatment and preventive measures, and make rational use of the material and human resources of the 

healthcare system. 
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Introduction 

Health system management is not possible without a detailed statistical analysis of data 

from medical institutions. Currently, control over the activities of the system of a medical 

institution is largely based on statistical forms summarizing data on morbidity and mortality of 

the population, as well as characterizing the activities of medical institutions. Such an approach 

is generally based on the understanding of health as a state of absence of diseases, which runs 

counter to the modern definition of World Health Organization (WHO), according to which full 

physical, mental and social well-being is also necessary for full health [1]. And this entails the 

need to review the set of indicators necessary for the analysis of the epidemiological picture in 

the territory of administrative units of any level. Macrodata allows us to identify general trends, 

but they do not provide an opportunity to track the causes of the changes. Moreover, they do not 

reflect the relationships that exist between infectious diseases. All this determines the relevance 

of this research. 

Since there is no access to more detailed statistical data, it was decided to analyze the data 

of patients from medical institutions of Akmola, Aktobe, Almaty regions and the city of Almaty 

from an open source data.egov.kz portal. Based on the analysis, it is possible to show the 

potential of microdata and their advantage over traditional macrostatistical forms. It is the 

characteristics of infectious morbidity and mortality at the municipal level that remain practically 

outside the interests of medical and demographic statistics, while at this level, the prevention of 

morbidity can become most successful, as it is as close as possible to individuals with their 

special problems [2]. 

The main goal of this research was to study the state of the source of open data from the 

data.egov.kz portal according to the data of medical institutions and the system of statistical 

registration of infectious morbidity and mortality at the level of medical institutions for its 

suitability for statistical and analytical studies. The novelty of the research lies in the 

development of a model for statistical analysis of data from medical institutions obtained from  
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an open source. The paper shows the methods of working with open data sources and a model 

for analyzing the epidemiological picture in the territories served by these medical institutions 

using the Statistical Analysis System (SAS) platform tools. 

 

Prospects for the application of sas for analysis of data of medical institutions 

The progress of modern medical science is based on the analysis of large volumes of fact 

evidence of clinical, laboratory and other research methods [3]. An objective assessment of these 

data is greatly facilitated by the methods of statistical analysis, which help to find out not only 

quantitative, but also qualitative relationships between the studied phenomena [4]. 

Recently, for the processing, analysis and presentation of data from medical institutions, 

many statistical packages have been used - one of which is the SAS system. The system consists 

of modules, each of which performs a certain range of tasks, and it also implements its own 

programming language. SAS offers analytical solutions that provide effective monitoring. SAS is 

used for data processing, as well as for educational purposes, to develop skills in students 

working with this program. Using SAS, it is possible to carry out statistical processing of data of 

various levels of complexity, in accordance with the tasks: dispersion analysis, multiple linear 

regression analysis, logistic regression, survival analysis, etc. The SAS system also has great 

capabilities for presenting data: creating graphs, charts, tables, both for publication and 

presentation purposes. Interaction with the program is possible both in console mode and 

through a graphical interface, which is a graphical shell for simplified input of SAS 

programming language commands [5]. 

The software market continues to grow. New software packages are developed on the basis 

of modern computer technologies, which are developing rapidly. The capabilities of the 

programs are expanding, allowing a person to use them not only as an improvised tool that 

facilitates work, but also as a full-fledged assistant capable of solving complex medical 

problems. This research shows the use of the SAS statistical package to analyze data from 

medical facilities. 

 

Data processing and methods 

Infectious morbidity is one of the main medical and statistical indicators of the health status 

of the population [6]. An analysis of this indicator over a number of years allows us to draw 

conclusions about the incidence and dynamics of the incidence, as well as the effectiveness of 

the complex of socio-hygienic and therapeutic measures aimed at reducing it. 

The study was based on data on infectious morbidity and mortality in the Akmola, Aktobe, 

Almaty regions and Almaty city. The data describing the infectious morbidity in 2020 were 

selected as initial data. Cases of infectious diseases were recorded monthly. The diseases of the 

following diagnostic groups are presented: A00-B99 «Some infectious and parasitic diseases». 

When analyzing the infectious morbidity of the population, three main types of tasks were 

solved: comparing morbidity indicators in age groups, analyzing morbidity dynamics and 

analyzing morbidity. 

In total, in 2020, 588 cases of infectious diseases were recorded in the Akmola region, in 

the Aktobe region - 1111, in the Almaty region - 1715, in Almaty - 334. 

About 47.2% of patients are women and 52.8% of patients are men. The total number of 

appeals by territory is presented in Figure 1. 
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Figure 1 – Chart of the total number of appeals by territory 

 

Results and analysis 

The data of infectious diseases among the population in the Republic of Kazakhstan is 

analyzed and the growth dynamics of the disease by some infectious and parasitic diseases 

among the population is noted. In addition, indicators were described and analyzed that describe 

the incidence (in terms of population circulation) of the main age groups of the population 

(children, teenagers, adults) in the Republic of Kazakhstan with infectious diseases. 

For comparison, the age groups in Figure 2 were taken: children (0-14 years old), teenagers 

(15-17 years old) and adults (18 years and older). The study noted an increase in the incidence 

rate among adults in early 2020. In children, the incidence rate is slightly lower than in adults. A 

significant decrease in the incidence rate among teenagers is also noted. 

 

 
 

Figure 2 – Diagram of growth dynamics of infectious diseases of different age groups by 

region 

 

During the processing of data on infectious diseases, the following parameters were taken 

to obtain statistics: 

Distribution by regions; 

The number of all patients with infectious diseases. 

The diagram shows the statistics on infectious diseases of all patients in the Akmola, 

Aktobe and Almaty regions and in Almaty city (Figure 3). 

 



Application of SAS for analysis of data of medical institutions from data.egov.kz portal 

Zh.R. Amanzholova, Z.А. Altayeva, А.N. Moldagulova, L.М. Alimzhanova, А.А. Kuatbayeva 

33 

 

 

 
 

Figure 3 – Chart on infectious diseases of all patients by regions 

 

The following statistics is given for the number of deaths from infectious diseases in the 

Akmola, Aktobe and Almaty regions and Almaty city (Figure 4). 

Selected options: 

Distribution by regions; 

The number of deaths from infectious diseases. 

 

 
 

Figure 4 – Chart by the number of deaths from infectious diseases by regions 

 

The following are statistics on the number of patients with certain infectious and parasitic 

diseases in the Akmola, Aktobe and Almaty regions and Almaty city (Figure 5). 

Selected options: 

Distribution by regions; 

The number of patients with certain infectious and parasitic diseases. 
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Figure 5 – Chart by the number of patients with some infectious and parasitic diseases by 

regions 

 

Conclusion  

In conclusion, it should be noted that a detailed analysis and processing of statistical 

information is an important component in the management of medical institutions. It is proposed 

to use statistical packages for processing, analysis and presentation of data from medical 

institutions - one of which is the SAS system. Using the SAS system, statistical processing of 

data of various complexity levels is carried out in accordance with the tasks: analysis of 

variance, logistic regression, survival analysis, etc. 

The article uses the SAS system to analyze and process the data of medical institutions from 

the data.egov.kz portal on the level of infectious morbidity in the population of the Republic of 

Kazakhstan. Thus, in the course of the study, statistics was obtained using the SAS system for 

the level of infectious diseases for the beginning of 2020 and the downloaded data was 

visualized in the form of various diagrams. 

As a result, statistics on the level of infectious diseases in the regions (Akmola, Aktobe, 

Almaty) and Almaty city were obtained: 

For different age groups; 

By the number of all patients; 

By the number of dead; 

By the number of patients with certain infectious and parasitic diseases. 

The proposed methodology for studying the dynamics of infectious diseases can be applied 

for a more in-depth analysis of infectious diseases in various population groups, as well as for 

describing infectious diseases in other regions and cities of the Republic of Kazakhstan, 

presented in the open source data.egov.kz. 

The information obtained on the level and nature of infectious diseases can be used to 

assess trends in the health status of the population, plan various types of specialized medical care 

and treatment and preventive measures, and make rational use of the material and human 

resources of the healthcare system. 
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