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ABSTRACT 

On the basis of some recent studies conducted from various authors on HRV and its enhancement under Alfa 

stimulation by using brain entrainment, we suggest that we should think to mind as in integrated process arising 

from the contribution of various integrated systems.  

 

HRV states for Heart Rate Variability. It is well known that it has reached recently the greatest consideration [1] 

since it represents the most complex bio-signal and, on the other hand, the most important marker under the 

physiological, psycho-physiological and also neurological profile. In 1977 Wolf et al. were the first ones evidencing 

association between increases in the risk for post-infarct mortality with decreased Heart Rate Variability (HRV). 

The cardiac beat rate is the expression of the adaptability of the Cardiovascular System to contingent daily situations 

that vary from  sleep to strenuous physical activity and mental operations as  cognitive or emotional engagement. 

The study of the HRV allows analysis of conditions in which diseases affect the autonomic control. Some authors 

have demonstrated that the decrease of the HRV is related to a higher index of cardiovascular morbidity and 

mortality implying  the presence of individual physiological dysfunction. For a detailed discussion see [1] A healthy 

physiological system has the following characteristics: efficient neural control, rhythmic physiological variability 

within normal limits, greater response-potential to challenge, greater range of response behaviour The basic 

importance of the concept of Variability is represented from the fact that an attenuated physiological variability is 

associated with a lack of psychological and behavioural flexibility in response to environmental demand. A 

reduction in HRV is therefore not only an indication of a lack of physiological variability, but also in its broad sense 

a reflection of reduced psychological and behavioural flexibility. 

As explained in detail in [1] living systems are open systems far from thermodynamic equilibrium. They are systems 

that constantly exchange matter and energy with their background. Hear Rate is called to constantly respond to the 

demand of changing its intrinsic modulation as answer to the continuous requirement arising form the inner or the 

outside. Flexibility in living organisms is reached by the presence of so called non linearity. Non linear mechanisms 

assure realization of self-organization, complexity and great modulation as response to the continuous changing 

physiological requirements. The heart beat rate is a non linear, complex, non stationary and non periodic signal [1] 

subjected to fluctuations. The ideal fluctuation is a quite rhythmic increase and decrease in HR which generates a 

continuous variability in time of the signal. Studies in the last ten years have explained that  heart rate variability 

must be contained within some values for normal subject behaviour. Reduced variability is the first sign of increased 

subject risk of sudden heart failure [2]. .Autonomic nervous system (ANS) dysfunction and reduced heart rate 

variability (HRV) have been reported in a wide variety of psychological and psychiatric disorders as, in particular, 

anxiety and stress. Some authors recorded cardiac activity and assessed HRV in acutely hospitalized manic bipolar 

(BD) and schizophrenia (SCZ) patients. Generally speaking, autonomic deregulation is associated with more severe 

psychiatric symptoms, suggesting HRV dysfunction. Recently, some authors have given information about an 

important discovery that they have obtained.[3] . These authors have found the Alfa-Rhythm Stimulation using 

Brain Entrainment enhances Heart Rate Variability in subjects with reduced HRV. This discovery appears to be of 

valuable meaning for two different orders of meaning. The first is that in future we  will have the possibility to use 

such Brain Entrainment treatment for patients suffering of low HRV in cardiac or psychological and psychiatric 

diseases . The second important reason is that it gives an important confirmation of previous studies where 

repeatedly it has been outlined that theory of the coherent-heart brain interactions psycho-physiological  coherence , 

and the mergence of system –wide order repeatedly outlined by Mc Carty, M.; Atkinson, D;. Thomasine, B.A. and 

R. Trevor Bradley. [4]. These article have presented a theory with studies of emotion that emphasizes the 

importance of coherence as an optimal psycho-physiological state. They consider a dynamic systems view of the 

interrelations between psychological, cognitive and emotional systems and neural communication networks in the 

human organism. These communication networks are examined from an information processing perspective and 

reveal a fundamental order in heart-brain interactions and a harmonious synchronization of physiological systems 

associated with positive emotions. The concept of coherence is used to evidence optimal Functioning which is 

naturally reflected in the heart’s rhythmic patterns. They have conducted various researches identifying various 

psycho-physiological states linked to these patterns, with neuro-cardiological coherence emerging as having 

significant impacts on well being. They include psycho-physiological as well as improved cognitive performance. 
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According to such authors heart rhythm coherence is reflected in the HRV power spectrum as a large increase in 

power in the low frequency (LF) band (typically around 0.1 Hz) . In the following figures we give a detailed 
example of studies performed by us by plethysmography where the peak at 0.1 Hz obtained by using FFT (Fast 

Fourier Transform) is clearly evidenced. In the first case we have more peaked representation at 0.1 Hz (greater 

coherence) while in the second case the 0.1 peak is lower. For details, Spectator di Potenza states for PSD; 

Tacogramma General states for the subject tachogram. Frequenza states for Frequency and Numerous Battista 

cardiac states for cardiac beats number. 

 

 
 

 
 
The  question may be evidenced in  the central role that is explained from the heart as they have well experienced 

under some different experimental conditions. In conclusion, the previous results obtained by Mc Carty, M. 

Atkinson, D. Thomasine, B.A. and R. Trevor Bradley move in the same direction of the recent studies in [4] since 

these last authors evidence such existing interrelation obtaining HRV improvement by Alfa brain stimulation by 

brain entrainment .These authors identify the possible mechanism acting at the level of Alfa stimulation as the 

limbic system. Now, it is well known that the limbic system is a complex of brain structures including hippocampus, 

amigdala, thalamus, and limbic cortex and explaining a number of mental functions as emotions, behaviour, memory 

and still more. We may attempt here to give a more detailed explanation of such mechanism hypothesized  from 

such authors entering in the details that these authors do not mention in their paper fro brevity. According to such 

authors , the bar receptor  activity  enters in the NTS ( Nucleus Tracts Solitaries). Here we have modulation that is 

sent to NA/DMN (Nucleus Ambiguous/Dorsal Motor Nucleus) where vigil modulation is activated.  It is also sent to 

RVLM (Rostra Ventrolateral Medulla oblongata) where sympathetic modulation is activated. The central feature 

that is outlined from these authors is that the vigil output is determined not only from NA/DMN but also as effect of 

the integration of this action with the hypothalamus. The sympathetic activity is determined, of course, by 

integration of the RVLM with hypothalamus. Therefore in the final HRV we have a direct activation of the NCS and 

vice versa. The results of these authors appear to agree in an excellent manner with those previously mentioned of 

Mc Carty et al. They presented   evidence from a number of studies confirming that a significant amount of alpha 

rhythm activity is indeed synchronized to the activity of the heart. and also  suggested that alpha synchronization 

increases during psycho physiological coherence and that other brain rhythms namely, the beta rhythm and lower 

frequency brain activity ,also appear to be synchronized to the cardiac cycle.. 
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In conclusion the studies of Mc Carty et al and recent studies reported in [3] result in excellent accord. We have to 

conclude by giving two suggestions. 

The first is of methodological content. As previously mentioned, such interactions are all intrinsically non linear. . 

Therefore we are encouraged that by future applications of the non linear methodologies as explained in [1] we will 

able to understand and obtain new and fundamental knowledge about such processes. The second basic statement 

regards the nature of the mind. We know that we have a lot of studies at philosophical as well scientific level about 

the origin and the location of mind entity. At the light of the present studies we have to address such basic question 

pursuing a different view point. Mind pertains more to  an integrated process of non linear patterns interactions.  
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