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Relevance of the topic. The prevalence of diabetes in Kazakhstan is epidemic 

and leads to large financial costs. The analysis of the current state of research on 

predicting patient growth has shown insufficient elaboration in this subject area. To 

improve this issue, it was proposed to use real statistical data, which can be used to 

identify the most effective method for predicting the growth of patients with diabetes 

mellitus against the background of passive detection to further determine the amount 

of purchased insulin by region. The volume of the predicted amount of insulin, in 

turn, will allow you to plan financial costs in order to avoid unnecessary costs. 

The relevance of the work is emphasized by the high level of disease 

prevalence and the lack of problem-oriented information technologies for diagnosis 

and development of recommendations for the treatment of diabetes. In this regard, the 

need for research and development of an information support system for an 

endocrinologist for the diagnosis of diabetes mellitus based on BigData technology 

tools is high, since the developed system will allow doctors to use unstructured data, 

on the basis of which they can make an optimal decision. The use of modern 

information technologies in the healthcare system will improve the quality of medical 

services provided. Therefore, the study of these issues determines the relevance of the 

topic of this dissertation. 

The purpose of the study. Research and development of a method for 

predicting the growth of patients with diabetes in the Republic of Kazakhstan as well 

as the development of an information support system for an endocrinologist for the 

diagnosis of diabetes on the basis of BigData technology tools. 

The goal defined the main objectives of the dissertation. 

1. Analysis of the current state of application of forecasting methods and the 

use of BigData technologies in the field of medical care. 

2. Development of a method for predicting patient growth using regression 

analysis methods and using the scikit-learn library to determine the amount of 

purchased insulin and other medications. 

3. Development of a system based on algorithmic and software for the 

diagnosis and maintenance of diabetes treatment. 

4. Development of the platform of the information system of information 

resources on diabetes in the BigData environment, as well as the collection of initial 

information. 

5. Conducting exploratory analysis, processing of large data using summary 

statistics and graphical representations of data. 



6. Execution of experimental studies, analysis of obtained results and 

formulation of conclusions on the work as a whole. 

Thus, the goal and objectives of the study on predicting the possible number of 

patients are formulated, which will allow doctors and medical organizations to plan in 

advance the amount of purchased insulin and other means of controlling diabetes. In 

the future it is planned to launch this information system in open access for practical 

training in the methods of diagnosing diabetes based on the theoretical knowledge 

obtained by students of medical universities. 

The objects of study are the processes of predicting patients with diabetes for 

the next years in order to prepare the procedure for purchasing the necessary amount 

of insulin and the information system for diagnosing patients in medical institutions 

based on the entered data using BigData technology tools. 

The scientific novelty of the thesis is: 

 based on a set of acceptable solutions to statistical problems, the results 

obtained allowed to predict the number of patients;  

 distributed computing that provides efficient execution of the developed 

algorithms;  

 a conceptual model of the processes of searching, extracting, processing and 

analyzing data in large data sets has been developed;  

 developed and tested on the basis of a systematic approach information 

system for the diagnosis of diabetes on the basis of tools BigData technologies. 

Research methods. The theoretical basis of the thesis is based on the methods 

of mathematical statistics, machine learning, and mathematical analysis. The practical 

implementation of the algorithms was based on the methods of object-oriented 

programming and object-oriented databases. 

The practical significance of the work. The use of methods in the system for 

predicting the growth of patients with diabetes in the following years will allow all 

doctors and medical organizations to plan in advance the amount of purchased insulin 

and other diabetes control products. The developed information system for the 

diagnosis of diabetes has allowed to improve the quality of diagnosis of the disease on 

the basis of algorithmic and software. 

The results of research of the dissertation thesis will facilitate the work of 

endocrinologists, because they can use not only their own knowledge,but also the 

world's knowledge base resources about diabetes. Higher educational institutions that 

teach, prepare and train endocrinologists will also benefit from the use of this system. 

The practical value of the dissertation research is confirmed by the received act on the 

implementation of the results of the work. 

Testing the results of the thesis. The main provisions and results of the 

dissertation research were reported and discussed at scientific seminars of the 

department «Cybersecurity, processing and storage of information» KazNRTU named 

after K.I. Satpayev, as well as at scientific conferences of various levels. 



Publications.  According to the results of the dissertation thesis 14 works were 

published, including 5 articles recommended by the Committee for Control in the 

Field of  Education and Science of the Republic of Kazakhstan; 1 article - in a foreign 

journal, which is included in the ISI Web of Knowledge (IF = 2,827) and Scopus (76 

percentile) databases, 8 abstracts in international conferences. 

The structure and scope of the thesis. The thesis work consists of 4 sections, 

conclusion, list of references from 139 titles. The work is presented on 117 pages, 

includes 88 figures and 6 tables. 

The introduction reveals the relevance, specifies the problems associated with 

the topic under study. The purpose and objectives of the study, the scientific novelty 

and practical value of the work, research methods.  

The first chapter of the dissertation presents current problems of diagnosis and 

prediction of diabetes in the modern world. The advantages and disadvantages of 

current modern medical information systems for diagnostics are analyzed. The goals 

and objectives of the study are presented. 

In the second chapter of the dissertation, the methods of applying Big Data 

technology in the field of global health are studied. Information technologies that 

solve medical problems are considered and analyzed. 

  The third chapter describes forecasting models based on regression analysis 

methods. As a result of experiments for comparative analysis between the performed 

calculations, the capabilities of the scikit-learn library for solving machine learning 

problems were further considered, which also demonstrated the growth of patients. A 

research analysis of big data processing using summary statistics and graphical data 

representations was performed. 

In the fourth chapter, based on the software implementation of the 

information system, the results of research on the diagnosis of diabetes using BigData 

technology tools are considered. An information model for diagnosing diabetes with 

the help of a database has been developed, and a list of standard medical tests that can 

be used to diagnose diabetes is shown based on the mathematical apparatus. 

In conclusion, the main results and conclusions of the thesis are reflected.  
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