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Safety is an important factor in our life. That is why, in this article, we want to focus on a scientific 
approach to feelings of security from a neurobiological perspective. Our culture creates 
subordination of bodily awareness as being less important than thinking processes (‘I think, 
therefore I am’, Descartes). It is possible that words we use to describe safety do not match the 
way we, as humans, physically experience safety.  Is it possible in our health care to transform 
from control and registration of bodily signals towards listening to, and dealing with them more 
effectively? 
 
The neurobiology of feelings of safety has been addressed in the eighties of the last century by the 
American Stephen Porges, professor of psychiatry. He developed the polyvagal theory. Since then, 
numerous new ideas have been developed about the integration of body and mind, from emotion, 
mental state and physical state. 
 
 

 
Prof. Stephen Porges 
 
Professor Porges introduced Heart Rate Variability (HRV) as an indicator of the safe mode, the 
balance in our autonomic nervous system. 
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The Polyvagal theory (Porges, 2011) states that measurement of vagal activity provides information 
on interoception in maintaining homeostasis and the regulation of homeostasis to support 
environmental challenges. The autonomic nervous system has two important aspects:  the 
sympathetic nervous system, associated with activation and mobilisation of energy, in other words 
the accelerator. The other aspect is the Vagal nerve, (which used to be known as the 
parasympathetic nervous system), associated with the brake pedal, with amongst others recovery 
and metabolic functions. Being exposed to too much stress, trauma, fear and panic over-activates 
the sympathetic nervous system, which may damage the Vagal nerve. Nowadays we know that 
through breathing, and also with music, the equilibrium in the autonomic nervous system can be 
achieved: the autonomic balance. 
 
By breathing in the resonance frequency (breathing 5 times a minute, or 5.5 or 6 or 4.5) and with the 
exhalation longer than the inhalation, an autonomic balance can be achieved, for example with the 
app Respiroguide Pro or with biofeedback equipment. More than 4000 studies have been published 
about Heart Rhythm Variability (HRV) feedback, which turned out very successful in the treatment of 
depression, post-traumatic stress disorder, burnout as well as prevention of  (cardio)vascular 
diseases ( Blase e.a. 2016; Gevirtz, 2014; Blase,2018), but in this article we keep our focus on 
breathing and music . 
 
Our human body contains an incredibly ingenious system that detects whether we are in a safe 
environment or an unsafe environment: the autonomic nervous system. In his Polyvagal theory, 
Porges defines this process of perception neuroception (Porges,2003; Porges,2018). Our cognitive 
rating of risks is subordinate to our instinctive responses to people and to surrounding situations. 
 
Feeling safe depends on three conditions: 
*the autonomic nervous system is not in a state that supports defence; 
*the social engagement system is activated (autonomic balance); 
*through neuroception, safe signals must be detected (such as prosodic vocalization and positive 
facial expressions). Prosody is the intonation of a voice expressing emotions. 
 
Instead of marking off safety with gates, metal detectors and surveillance, the polyvagal theory 
proves the internal sensitivity of our body, checking safety by regulating our autonomic nervous 
system. Therefore, instead of rigid control, it is more important to focus on process commanding and 
building sensitivity, trusting intuition, in conjunction with social engagement. 
Training and building experiences to remain autonomous balance is very important, not only in the 
field of psychotherapy and trauma treatment, but also when living a pleasant life and during the 
resolution of conflicts. How can we make the essential change from control towards sensitivity and 
trusting intuition and physically reacting? How do we change the over-activation of the sympathetic 
nervous system into balance between the Vagal nerve and the sympathetic nervous system? 
During activation (and over-activation) of the sympathetic nervous system the body achieves a fight 
or flight mode and it brings a risk of (often undesired) behaviour such as violence, swearing, careless 
use of language and crossing borders of morality or conscience. 
In the state of autonomic balance limits are detected properly, words are chosen correctly and 
distance or approach is sought in a social manner. When our nervous system detects safety, it is no 
longer defensive. During a healthy development and education children and adults activate the 
autonomic balance in their lifetime. Under stress, during trauma and fear, when social values are 
deemed less important, we experience over-activation of the sympathetic nervous system, so we 
show a lot more defensive reaction. 
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This diagram shows the social engagement system. It consists of the consciously-led (somato) 
motorical component (efferent nerve cells which send consciously generated impulses from the 
central nervous system to the muscles) and the heart and bronchi, known as the visceromotor 
component (viscero = unconsciously led). Through heart rhythm and breathing we can, as we wrote 
earlier, bring balance to the nervous system. And with a smile, a friendly voice, singing, music, sound 
through the larynx and head motions we can also influence the social engagement system of others 
and our own social engamement system. So, it is a combination of conscious and unconscious 
processes, and from the moment we can develop that corporal consciousness, we can proactively 
control the social engagement system more positively. 
 
This knowledge isn’t soft or airy-fairy, it is neurobiological knowledge, widely known in science, but 
rather unknown within our society. Measuring means knowing and much has already been measured 
in this field, studies with HRV bio feedback assessments have been carried out in more than ten 
thousand research projects. 
 
Here is a description of the various ways in which the Vagal nerve is stimulated and the autonomic 
nervous system is balanced. Many of these are known in the field of music: 
1. Flank breathing stimulates the Vagal nerve and inhibits the sympathetic nervous system. For this, 
the psoas muscle must be relaxed, that is the muscle connected to our diaphragm (David Berceli, 
Trauma Release Exercises). Flank breathing allows you to create space (emptiness). Subsequently, 
breathe in by letting loose and letting the lungs perform naturally). 
2. Softly humming activates the Vagal nerve through the larynx, and by gently tensing the pyramidalis 
muscle (below the belly button) the diaphragm bulges back toward the lungs and a natural but 
controlled outward air flow arises. Humming is important, because it is more sensitive. 
3. Singing requires a slow exhalation, which trains switching on and off the vagal brake, while at the 
same time the facial muscles and head muscles must be controlled in order to produce the 
modulated vocalisations which we recognise as music. The neural regulation of the facial muscles, 
the middle-ear muscles to listen as well as the larynx and pharynx muscles, trains the total social 
engagement system.  Inhale as if you are smelling a flower. 
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4. Prosody, the voice intonation expressing emotions. If a voice lacks prosody, if someone's voice 
sounds less modulated and sounds monotonous, we ask ourselves if something is wrong (danger?). 
Prosody depends on neural regulation of the larynx and pharynx muscles. 
5.While playing a trumpet one can, just as while singing, reach feelings of others. By relaxing and by 
feeling contact with the lower back/tail bone one automatically achieves a better focus, control and 
mental concentration. This activates the Vagal nerve and together with vocalisation and imagination, 
this leads to a naturally beautiful trumpet sound. Many trumpet players slightly tilt their pelvis when 
they want to want to play in a higher tone register. By playing the trumpet in a relaxed mode, the 
music notes automatically find their place, and sound automatically in the imagination ability. This 
mechanism cannot be achieved by playing the trumpet forcefully, in a sympathetic dominance. 
Porges describes how young animals play with each other to learn how to recognise the difference 
between play and danger. It is similar in arts and arts education. It all revolves around learning, 
discovering, experiencing and observing, and that all leads to understanding. 
The so-called social engagement system, developed by prof. Stephen Porges and further developed 
at the Kinsey Institute for Trauma and Autism, is applied all over the world. It revolves around 
activation by music, breathing, HRV training, prosody and singing, through which during the 
treatment of trauma and autism essential steps are made, based on the recovery of a weak 
functioning Vagal nerve. This is also relevant in stress related disorders, and actually also for a 
healthier and better world. That is why music education is so important for a healthy personal 
development and for prevention. It is not only healthier, but also more effective when, in our social 
institutions, we cross the bridge from rigid control towards learning processes and training of 
sensitivity for signals from the autonomous nervous system, the signals of safety and danger. It is 
relevant to embed this into our society, for example in educational and care institutions. This is the 
reason we want to make our case that training of stress management should be complemented with 
HRV biofeedback, working with music and with prosody exercises. 
We are often not aware how many of the signals, that our nervous system receives, lead to defensive 
responses. If we can succeed in avoiding such impulses, our nervous system will no longer respond 
hyper alertly; feeling safe, which is so important for healing processes, will become a basic situation. 
It is important to make ourselves aware of what we experience through our senses and subsequently 
use that conscience to shape our lives. Experiencing the proper and personal balance in our 
autonomic nervous system is of crucial importance, not only for the individual, but also for our 
surroundings and perhaps even for our society. 
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