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UDC 004.62

DEVELOPMENT OF AN INFORMATION SYSTEM FOR DIAGNOSTICS 
OF DIABETES MELLITUS

BELGINOVA S., ALIMKUL A., MOLDAKALYKOVA B.
Turan University, Kazakhstan

Diabetes is a severe endocrine disease that develops after heart disease and cancer. It has 
been established that early diagnosis and prevention of such diseases significantly reduces 
mortality. Therefore, one of the most relevant and practical tasks is the development of specialized 
software products that perform various diagnostic and treatment tools. Such a program should 
analyze the information about the patient and act as a physician's assistant in the adoption of the 
correct decision. The article describes the development of information systems that integrate 
mathematical and information models of diagnosis of diabetes on the basis of clinical indicators.

Automation allows you to perform many tasks quickly and with high accuracy, and thus 
facilitates the work of specialists in any field. However, the use of information technology in many 
medical institutions is limited to the use of such functions as the storage and processing of text 
documents and data warehouses, statistics and financial calculations.

Remarkably, diabetes is second only to cardiovascular disease and cancer. Over the past two 
decades, people have begun to die from diseases such as cardiovascular disease, diabetes, and 
cancer. This is stated in a large-scale study of the causes of death in the world conducted by WHO. 
It is also noted that early diagnosis and prevention of such diseases significantly reduces mortality.

Therefore, we are faced with the task of creating special software products (software) that 
perform various diagnostic and therapeutic tools. Such a program should analyze information about 
the patient and act as a doctor's assistant in making the right decision.

The aim of the study is to develop an information system for the diagnosis of diabetes based 
on clinical indicators.

The main functions of the System:
- providing information about diabetes mellitus;
- providing users with access to information about laboratory parameters and diagnostic 

standards;
- the possibility of an automated process of filling in information about patients, their 

indicators and data about doctors;
- fulfillment of requests for doctors and patients, types of diabetes, about the proportion of 

doctors by patients;
- formation of reports according to the data;
- export of reporting indicators to Excel format from Microsoft Access database;
- diagnosing diabetes based on clinical and laboratory parameters.
The program for diagnosing diabetes mellitus based on clinical and laboratory parameters 

consists of the following components:
- Windows-application "Qant_diabet", which is designed to form, enter, edit the main 

indicators of diabetes, at the end of which we get a diagnosis, as well as generated reports;
- Database "BD_Qant_diabet", which stores the data used in the system. The database is 

designed in Microsoft Access.
The interface of the program for diagnosing diabetes mellitus based on clinical and laboratory 

parameters is presented in the Kazakh language.
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Menu items "About Diabetes" ( ) allows you to inform the user about diabetes, 
its symptoms and types of diabetes, recommendations. 

The menu item "Data" ( ) allows you to enter information about patients. All entered 
data can be added, edited and deleted (Figure 1).

The "Data" link ( ) allows you to enter information about patient indicators for 
further analysis. And the rest of the data can also be edited, added, deleted (Figure 2).

Figure 1. Patient data window

Figure 2. Window about analysis indicators

In the window for generating reports on various queries, 5 items are provided: queries by 
doctors; queries by patients; doctor's share by patients; list of patients with a diagnosis; queries by 
type of diabetes mellitus. The item "About registered patients" allows you to show data about 
patients and export to Excel. There are 2 items in the Diagnostics menu: for pregnant women; for 
children and adults. Figure 7 shows the diagnosis of diabetes mellitus for pregnant women. After 
entering the patient data, a possible diagnosis comes out by clicking on the "prognosis" button. And 
the exact diagnosis is entered into the database by the doctor.

Operating system requirement: Windows 2004 Standard Edition or older; Library of 
Microsoft Data Access Component version 14.0 and older for database access.

The client part of the information system was implemented in the C# programming language 
in the Visual Studio 2019 environment using the .NET Framework technology.
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Conclusion
Automation of doctors' work in medical institutions with the use of information technology 

makes it possible to increase the efficiency of diagnosing diseases at early stages, thereby speeding 
up the treatment process.
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METHOD FOR DETERMINING OPTIMUM FREQUENCY OF STIMULES DURING 
ELECTRICAL STIMULATION OF SKELETAL MUSCLES

Kharkiv National University of Radio Electronics

Electrical stimulation consists in such an effect of a pulsed electric current with a certain set 
of parameters on the patient's body, in which the necessary positive therapeutic effects occur. 
Electrical stimulation of skeletal muscles is especially common. It is an effective method of 
rehabilitation for various injuries and disorders, as well as an auxiliary method in the preparation 
of athletes. Existing devices, as a rule, have a number of standard modes; the possibilities for fine 
tuning of stimulus parameters are limited. This does not allow to adequately take into account the 
individual characteristics of the patient. At the same time, a lot depends on the chosen muscle, its 
properties, age, sex of the patient, etc. Therefore, it is quite important to determine a priori some 
parameters of current stimuli, in particular, its frequency.

There are single and tetanic muscle contractions. A single contraction can be induced with a 
short rectangular voltage pulse (approximately 1 ms long). The contraction caused by this stimulus 
does not appear immediately, but with a certain time delay of the order of 10 ms. Then there is a 
contraction for 30-50 ms and relaxation for about 50-60 ms..

The duration of depolarization of the action potential of the muscle fiber is 3-5 ms, after which 
the membrane restores the ability to excite. Because the contraction time is about 50 ms, which 
means that even during the contraction, the fiber can respond to new stimuli. Such an overlay of 
contractions is called tetanic (tetanus). It takes place both in a separate muscle fiber and in the 
muscle as a whole. The amplitude of the tetanus is much greater than the amplitude of a single 
contraction, because periodic stimulation causes an additional contraction, which is added to the 
previous one [1-3].

The tetanus can be serrated or smooth. Serrated tetanus occurs when the frequency of stimuli 
is such that each subsequent stimulus is given after contraction (the shortening phase), but while 
relaxation has not yet ended. Smooth tetanus appears at higher stimulus rates, when the stimulus 
rate is such that each successive stimulus is delivered during the shortening phase before relaxation 
begins. So, for the one considered in Fig. 1 case, serrated tetanus is observed at frequencies of 10-
20 Hz, smooth - at frequencies above 20 Hz.

With regard to the amplitude of contractions, the following can be said. It is minimal with a 
single contraction, increases with a serrated tetanus, and is maximal with a smooth one. However, 
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