
Abstract

Diabetes mellitus (DM) is not just a simple metabolic disorder, however, it is considered to be
a cardiovascular disease of a metabolic origin. This is apparent especially when speaking 
about type 2 diabetes (DM II). Patients with DM have a high occurrence of vegetative 
nervous system (VNS) disorders that manifest themselves as an increased activity of the 
sympathetic nervous system that correlates with peripheral autonomic neuropathy and is 
considered to be the major pathophysiological mechanism for the development of DM II.

  The objective of our study was to determine whether a comprehensive spa treatment (ST) 
may affect the level of the sympathetic tone of patients suffering from DM II. As an indicator 
of the sympathetic tone, selected electrocardiographic parameters derived from the HRV, 
microvolt T-wave alternans, and microvolt R-wave alternans were evaluated.

The electrophysiological examination of patients was performed before and after a three-week 
spa treatment using the KARDiVAR system. The method is used to examine the current state 
of the autonomic nervous system and carry out an analysis of risk factors and adaptive 
capabilities of the organism.

The results showed favorable changes in DM II patients after the ST, primarily in terms of 
reduced sympathetic adrenal system activity, improved myocardial stability and increased 
centrally controlled heart rate variability without overloading the cardiovascular system.

In balneology, we can use the method not only during the initial examination to determine the 
composition of procedures but also in the discrepancy of the ANS behavior on the applied
procedures. Positive changes in HRV spectral parameters during the ST and before releasing 
the patient are the evidence of improvement of the patient's health condition. 

Complex ST leads to improvement of the myocardial stability, patient’s transition from 
functional state with significant tension of regulatory systems, which is related to the active 
mobilization of protective mechanisms, including an increased sympathetic-adrenal and 
pituitary-adrenal system activity, to functional state with moderate tension of control systems 
and reduction of the myocardial dispersion deviations. ST also reduces the tension of the 
regulatory systems and shifts the vegetative balance to the side of the parasympathetic parts of 
the nervous system, improves the perfusion and stability of the myocardium, improves the 
electromechanical properties of the heart muscle and thereby improves the subjective 
improvement of the patients' condition and compensates for cardiovascular and metabolic 
problems in patients with DM.
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