Supplemental Fig. 1 Placement of electrodes for ECG and ICG recordings
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Note. Reprinted from VU-DAMS manual (p. 16), by Vrije Universiteit Amsterdam, 2022.

Supplemental Table 1
Point-biserial correlations between RMSSD instability during baseline and emotion regulation, resilience, and lifestyle variables.
	
	r
	p
	pFDR

	CERQ
	
	
	

	   Self-blame
	-.04
	.771
	.933

	   Other-blame
	-.20
	.133
	.486

	   Rumination
	-.19
	.148
	.486

	   Catastrophizing
	-.05
	.698
	.917

	   Positive refocusing
	-.11
	.400
	.657

	   Planning
	-.12
	.387
	.657

	   Positive reappraisal
	-.01
	.920
	.988

	   Putting into perspective
	-.17
	.211
	.607

	   Acceptance
	-.05
	.718
	.917

	EMO-CHECK
	
	
	

	   Awareness
	-.14
	.292
	.611

	   Sensations
	-.33
	.011
	.253

	   Clarity
	-.13
	.319
	.611

	   Understanding
	-.14
	.296
	.611

	   Acceptance
	-.14
	.298
	.611

	   Tolerance
	-.01
	.962
	.988

	   Confrontation
	-.09
	.492
	.745

	   Self-support
	-.24
	.073
	.420

	   Modification
	-.24
	.065
	.420

	CD-RISC
	-.24
	.063
	.420

	Age
	-.22
	.099
	.455

	BMI
	-.00
	.988
	.988

	Physical activity
	-.09
	.521
	.749

	Sleep
	-.01
	.939
	.988



Note. Positive correlations indicate that higher scores were associated with a greater likelihood of RMSSD instability (1 = unstable), whereas negative correlations indicate that higher scores were associated with a greater likelihood of HRV stability (0 = stable). Fisher's exact test indicated that RMSSD instability during the baseline phase was not significantly associated with gender (p = .134). Likewise, engagement in breathing exercises in daily life was not significantly associated with baseline RMSSD instability (χ²(1, N = 59) = 0.00, p = 1.000).
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Supplemental Video transcript – English translation
STRESS
Stress is an omnipresent part of modern life. It can be caused by all kinds of situations, such as work-related pressure, financial problems, relational conflicts, or even positive events such as planning a wedding. Although stress in itself is not necessarily harmful, prolonged or extreme stress can have negative consequences for both our physical and mental health.
When we are confronted with a stressful situation, our body activates a complex series of responses that are commonly known as the “fight-or-flight” response. This response actually evolved as a survival mechanism to enable us to respond quickly to threats.
Sympathetic activity: The fight-or-flight response
When our brain detects a stressor, it sends a signal to the autonomic nervous system, which is responsible for regulating bodily functions that fall outside of our conscious control. This activates the sympathetic nervous system, also known as the “fight-or-flight” system, resulting in a cascade of physiological changes.
· Heart rate and blood pressure: Heart rate increases and blood pressure rises, allowing more oxygen-rich blood to be pumped to vital organs such as the muscles, in preparation for action.
· Breathing: Breathing accelerates to bring more oxygen into the lungs, increasing alertness and preparing us to act quickly.
· Adrenaline and cortisol: Stress hormones such as adrenaline and cortisol are released, providing an energy boost and sharpening our focus.
Parasympathetic activity: Rest and recovery
In addition to sympathetic activity, there is also an opposing response known as parasympathetic activity, also referred to as the “rest-and-digest” system. This system becomes active when the stressor disappears and helps the body to calm down and recover.
· Heart rate and blood pressure: Heart rate slows down and blood pressure decreases, allowing the body to relax.
· Breathing: Breathing becomes calmer and deeper, enabling the body to take in more oxygen and promoting relaxation.
· Digestion: Digestion is stimulated, allowing nutrients to be absorbed more efficiently and enabling the body to recover from the stress response.
THE IMPORTANCE OF STRESS MANAGEMENT
Although the fight-or-flight response is evolutionarily useful, prolonged exposure to stress can lead to negative health effects, including anxiety, depression, sleep problems, cardiovascular disease, and more. Therefore, it is essential to use effective stress management techniques to reduce the negative impact of stress.
By becoming aware of how stress affects our body, we can take proactive steps to reduce stress and promote our overall health and well-being. This includes practicing relaxation techniques such as meditation, breathing exercises, and physical activity, as well as applying healthy coping mechanisms and seeking social support when needed. By understanding how stress works in our body and how we can effectively manage it, we can strive for a more balanced and healthier life, even in the midst of challenging circumstances.
BREATHING EXERCISES: A KEY TO STRESS REDUCTION
Breathing exercises are a simple yet powerful technique to reduce stress and promote a sense of calm and well-being. Breathing exercises focus on activating the parasympathetic mode through conscious control of our breathing. By taking slow, deep breaths, we stimulate parasympathetic activity and promote a feeling of calm and well-being.
An important indicator of autonomic nervous system functioning during breathing exercises is heart rate variability (HRV). HRV refers to the variation in time between successive heartbeats and is a measure of the flexibility and resilience of the nervous system. During periods of stress, HRV is often low, indicating dominance of sympathetic activity. However, by practicing breathing exercises that stimulate parasympathetic activity, HRV can increase, indicating a state of relaxation and recovery. This is logical, because during inhalation our heart rate accelerates, and during exhalation our heart rate slows down. The slower you inhale and exhale, the greater the variability between successive heartbeats will be.
By breathing consciously and using breathing exercises, we can therefore exert an influence on our parasympathetic system ourselves. This allows us to regulate stress responses and promote a relaxed feeling. By regularly applying breathing exercises in our daily lives, we can create a valuable tool to reduce stress, increase our resilience, and promote a sense of well-being.
Chest vs. abdominal breathing
There are two ways in which you can breathe: from your abdomen or from your chest.
With chest breathing, mainly the rib cage moves upward and a large amount of oxygen is taken in over a short period of time. As a result, our heart rate increases, blood pressure rises, and our muscles tense up. Chest breathing is a typical breathing pattern during, for example, exercise; at such moments our body needs this oxygen more than ever. However, this way of breathing actually sends a signal to our body that we need to be on alert—either because there is an activity taking place (such as exercising) or because danger is imminent.
When we want to relax, neither of these situations is actually present. Therefore, abdominal breathing is more appropriate in this context. This gives our body the signal that there is rest and safety, even when you are experiencing tension and have too much on your mind. With abdominal breathing, the rib cage remains more or less stable while the abdomen moves. Your belly inflates like a balloon. As a result, heart rate slows down, blood pressure decreases, and muscles relax. Abdominal breathing therefore contributes to a more relaxed feeling, but in the long term it can also lead to improved lung function.
Many breathing exercises make use of abdominal breathing. Therefore, it is important to master this technique properly. How can you ensure healthy abdominal breathing yourself?
The easiest way to practice abdominal breathing is to lie on your back. Then place one hand on your abdomen and one hand on your chest. Breathe in calmly but deeply through your nose. Feel your abdomen inflate like a balloon. Then breathe out calmly and slowly through your mouth. Feel your abdomen flatten again. You can tense your abdominal muscles to push all the air out of your lungs. When you then relax your abdominal muscles again, you will notice that your abdomen automatically inflates again.
Once this goes smoothly and feels natural, you can try whether it also works while standing or sitting. It is normal that you need to focus on this at first, but the more you pay attention to it and practice it, the smoother it will go.
https://www.youtube.com/watch?v=orFT3BrQYZc
Breathing at your own individual frequency: what is it and why?
The individual optimal frequency refers to the natural breathing rhythm that is unique to each individual. This rhythm is influenced by various factors, including physical health, emotions, lifestyle, and stress levels. When you breathe at your resonant frequency, different systems in your body—such as your respiratory system, cardiovascular system, and autonomic nervous system—begin to work together in a synchronous manner, allowing them to function more efficiently. The reasons for this are complex and relate to the laws of physics and the physiology of homeostasis. Because this is too complex to explain here, we will leave this aside for now. Do not hesitate to contact me if you would like more information about this.
Breathing at a resonant frequency is considered more beneficial than simply breathing at a fixed number of breaths per minute, because of its effect on the autonomic nervous system. Resonant breathing maximizes heart rate variability, which, as discussed earlier, is associated with a healthier autonomic nervous system and better stress resilience. Resonant breathing also optimizes the balance between the sympathetic and parasympathetic nervous systems, with a predominant effect on the parasympathetic nervous system, which, as mentioned earlier, is responsible for relaxation and recovery. In addition, there are many individual factors that influence breathing, meaning that an individual frequency allows one to obtain maximal benefits from breathing exercises.
Breathing apps
1. Breathwrk
This app is available for both iOS and Android devices. The app allows you to adjust and track your own breathing patterns. You can adjust the duration of inhalation, exhalation, and pauses to create a suitable breathing rhythm that fits your needs.
2. Breathe: relax & focus
This app is only available for iOS devices. It is a simple and intuitive app in which you can adjust your own breathing pattern by changing the duration of inhalation, pauses, and exhalation. You can use these settings to create a personal breathing rhythm that fits your needs and preferences.
3. Prana Breath: Calm & Meditate
This app is only available for Android devices. This app offers a “Free Mode” in which you can set your own breathing pattern by adjusting the duration of inhalation, pauses, and exhalation. You can use these settings to create a customized breathing rhythm that matches your preferences and goals.

BREATHING EXERCISES: FACTS OR MYTHS?
1. It is important to exhale longer than you inhale
FACT: Research has shown that breathing exercises have more beneficial effects when the exhalation is longer than the inhalation. Three different conditions were compared: inhalation = exhalation, inhalation > exhalation, and inhalation < exhalation. The last condition proved to be the most effective.
2. It is important to pause briefly between inhalation and exhalation
MYTH: In the same study, the influence of pauses in breathing exercises was also examined. Conditions with a short pause between inhalation and exhalation—where one briefly holds the breath—were compared with conditions without such pauses. No differences were found between these conditions. It is therefore not necessary to hold your breath, but it is also not harmful to do so. In this regard, mainly look for what works best for you.
3. Biofeedback is a tool that helps to achieve better effects
MYTH: Biofeedback in breathing exercises is a technique in which physiological measurements, such as heart rate or breathing rate, are displayed in real time to promote awareness and control. Research cannot demonstrate differences between breathing exercises with or without feedback. It is therefore not necessary to achieve better effects. This does not mean that it cannot be helpful for some people. Presumably, for some individuals it mainly has an additional effect (e.g., it is motivating, clarifying, or more pleasant), which makes it easier or more likely that they will practice breathing exercises, and in that way achieve better effects.
A FINAL WORD
Regularly applying breathing exercises is crucial for promoting relaxation and reducing stress. Finding a method that suits you can motivate you to practice breathing exercises more often. By experimenting with different techniques and discovering what works best for you, you can maximize the benefits of breathing exercises and promote a healthier lifestyle.
Here are some ways to make breathing exercises more appealing:
· Auditory support, such as playing calming music (e.g., nature sounds, ocean waves, etc.).
· Visual support, such as following a breathing pacer.
· Sensory support. For example, there is a device called “Moonbird” that you can hold in your hand during breathing exercises. This device expands during inhalation and contracts during exhalation, making it easy to follow a breathing exercise.
By experimenting with different techniques and discovering what works best for you, you can maximize the benefits of breathing exercises and promote a healthier lifestyle. Above all, look for what works for you. The most important thing is to apply breathing exercises as much as possible, so that they truly become a habit.
Do you still have questions after reading this? Do not hesitate to contact me at
Jente.Depoorter@UGent.be
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